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Abstract 

Objective: The aim of this in vitro study is to evaluate the microleakage properties and shear bond 

strength to primary and permanent molar dentine of the low polymerization shrinkage silorane based 

composite resin and to compare the results with a methacrylate based composite resin. Materials and 

Methods: Shear bond strength test method was selected to evaluate the bond strength of the groups.  

Buccal dentine surfaces of primary and permanent molar teeth were used. The surfaces of the broken 

samples were detected under stereomicroscope and were grouped as adhesive, cohesive and mix. Dye 

penetration method was selected for the microleakage test. Class V cavities were prepared on the buccal 

surfaces of primary and permanent molar teeth. Dye penetration levels were recorded in accordance with 

determined scores.Results: Silorane based composite resin was showed lower shear bond strength for 

primary and permanent molar dentine (p< 0.05). It was observed that most of the failures occurred in 

silorane based composite resin group, were adhesive type failures. According to the microleakage 

evaluation, primary molars were restored with silorane based composite resin were showed least 

microleakage (p< 0.05). Conclusion: The results of the laboratory tests should not be seen as the 

conclusion of the evaluated material but can be considered as preliminary information about the clinical 

performance of the material. 

Keywords: Microleakage, Primary tooth, Shear bond strength, Silorane based composite resin. 

 

Special Issue of Health Sciences 

 

DOI: 10.7176/JSTR/6-03-14 

 

 

1. Introduction 

The use of composite resins in restorative dentistry become more popular with significant improvements 

has been made about their physical and mechanical properties. However polymerization shrinkage is still 

considered as the main drawback of composite resin. Polymerization shrinkage is depending on the 

intrinsic property of the resin matrix, the amount of filler, and the rate of the cure 1.  Upon curing, the 

single resin molecules move towards each other and are linked by chemical bonds to form a polymer 

network. This reaction leads to a significant volume contraction. Clinically, de-bonding, microleakage 
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through marginal gaps, postoperative sensitivity, secondary caries, enamel fracture and clinical failure of 

restorations could occur.  

 A new resin matrix was developed for dental composite to overcome the shrinkage problem, which is 

based on the silorane chemistry and named as silorane based composite resin. This chemical building 

differs from methacrylate monomer chemistry of the conventional methacrylate based composite resins. 

During the polymerization volumetric shrinkage of up to %5 occurs when radicals react with 

methacrylate group of the monomers to form a cross linked network resulting in a reduction of the 

intermolecular distance of the free monomer molecules2. In contrast to the linear-reactive groups of 

methacrylate, the ring-opening chemistry of the silorane starts with the cleavage and opening of the ring 

systems. This process gains space and counteracts the loss of volume which occurs in the subsequent 

step, when the chemical bonds are formed. In total, the ring-opening polymerization process yields a 

reduced volumetric shrinkage. The silorane ring-opening monomers provide for low polymerization 

shrinkage so the volumetric shrinkage of the silorane based composite resin is ˂%13. Silorane is obtained 

from the reaction of oxirane and siloxane molecules. The silorane-based composite resin (SBC) exhibited 

low polymerization shrinkage due to the ring-opening oxirane monomer and increased hydrophobicity 

due to the presence of the siloxane species4,5. 

The aim of this in vitro study is to evaluate the microleakage properties and shear bond strength to 

primary molar dentine of the low polymerization shrinkage silorane based composite resin and to 

compare the results with a methacrylate based composite resin.  

 

2. Methods and Materials 

 

2.1 Tooth selection  

A total of 160 intact human extracted primary and permanent molar teeth which were free from caries 

and had no other microscopic defect were used for this in vitro study. Extracted teeth were collected at 

the time of extraction and were cleaned with ultrasonic scalers for surface debridement. Then they were 

stored in distilled water which was periodically changed every week for not more than 3 months until 

they were used in the study. 80 primary and permanent teeth were selected for shear bond strength test 

and 80 were selected for microleakage assessment.  

Schematic tables of the groups and restorative materials were shown at figure 1 and 2.  

 

 

 

 

Figure 1: Groups. 
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Figure 2: Restorative materials 

 

2.2 Methodology for bond strength test  

40 extracted non-carious primary molar teeth and 40 of the extracted non-carious permanent molar teeth 

were selected and divided into groups randomly.  

Shear bond strength test method was selected to evaluate the bond strength of the groups.  Roots were 

sectioned transversally with a water-cooled double-faced diamond disk, 2 mm below the cemento-enamel 

junction.  

Buccal dentine surfaces of primary and permanent molar teeth were used. To remove the overlying 

enamel and expose a flat dentine surface, buccal dentine surfaces of teeth were prepared with round edge 

cylinder diamond bur (Meisinger Lot 527977 837LG012, Germany) by high speed hand piece with 

water-cooling. A bur was changed for every five teeth. 180 and 600 grit silicon carbide paper for 30 

seconds was done in order to obtain a standard smear layer of dentine surfaces. After the mechanical 

preparation was completed, all buccal surfaces were examined under a stereomicroscope at a 

magnification of X25 (SZ 40, Olympus, Tokyo, Japan) to ensure the complete removal of enamel. 

Stainless steel cylindrical molds were prepared in appropriate sizes (4 cm length, 2.7 cm diameter) as 

universal testing machine (Testometric Ax, M500-25kN, Rochdale, England). Teeth were embedded in 

these molds which were filled with autopolymerizing acrylic resin. Buccal surfaces of teeth were placed 

in the center of the mold and the dentin surface exposed in parallel to the ground plane. The samples 

were randomly divided into 4 groups (n=20) according to test and control groups of primary and 

permanent teeth. 

For the test group, the self-etch primer (Filtek Silorane System Adhesive, self-etch; 3M ESPE, St. Paul, 

USA) was applied to the surface for 15 seconds with a black microbrush, then air-dispersed carefully and 

light-cured for 10 seconds. The adhesive bond (Filtek Silorane System Adhesive, self-etch; 3M ESPE, 

St. Paul, USA) was then applied similarly with a green microbrush and light-cured for 10 seconds. SBC 

(Filtek Silorane low shrink posterior restorative; 3M ESPE, St. Paul, USA) in the shade of an A2 was 

applied incrementally into cylindrical shaped plastic matrix with a diameter of 4 mm and height of 5 mm 

by means of incremental technique, and then each increment was light cured with a light-emitting diode 

light-curing unit (Elipar Freelight; 3M ESPE, Seefeld, Germany) for 40 seconds. 

For the control group, self-etch primer (Clearfil SE Bond primer; Kuraray Medical Inc, Okayama, Japan) 

was applied for 20 seconds and was dried thoroughly with mild air. Then adhesive bond (Clearfil SE 

Bond bond; Kuraray Medical Inc, Okayama, Japan) was applied, air-flowed gently and light-cured for 

10 seconds. Methacrylate-based composite resin (MBC) (Filtek Z250; 3M ESPE,St Paul,MN, ABD) in 

the shape of A2 was applied into a cylindrical-plastic matrix with a diameter of 4 mm and height of 5 

mm by means of an incremental technique and then was light-cured with a light-emitting diode light-

curing unit for 40 seconds.  

Specimens were inserted into the slot with the help of a screw, fixed and then sheared with a ring blade 

on a universal test machine at a crosshead speed of 1.0mm/min. The time of fracture was recorded in 

Newtons of force, next the shear bond strength was calculated in megapascals (MPa) by dividing the 

peak load at failure with the specimen surface area. (figure 3a-b-c) 

Test group 

Adhesive system:Filtek silorane 
adhesive system=primer+bond

Composite resin:Filtek silorane 
(A2)

Control group 

Adhesive system: Clearfil SE 
adhesive system=primer+bond

Composite resin: Filtek Z250 (A2)
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The surfaces of the broken samples were detected under stereomicroscope and were grouped as adhesive, 

cohesive and mix.   

 

 

 

Figure3: a:  a tooth was embedded in a stainless steel cylindrical mold which were filled with 

autopolymerizing acrylic resin. b: A tooth with composite resin which was applied into a cylindrical-

plastic matrix with a diameter of 4 mm and height of 5 mm by means of an incremental technique and 

then was light-cured. A specimen which was ready for shear bond strength test.  c: The time of fracture. 

           

2.3 Methodology for microleakage test  
Eighty non carious extracted primary and permanent molars were collected dye penetration method was 

selected for the microleakage test. Class V cavities were prepared on the buccal surfaces of primary and 

permanent molar teeth, with the occlusal margins located 1mm apical to the cement-enamel junction. 

The cavity dimensions were standardized with a template and controlled by a pre-marked periodontal 

probe that was 3mm wide, 2 mm high and 2 mm depth. 

The same materials and groups of the shear bond strength test method were used in the microleakage 

test. (figure 2) Thermal cycling was applied for 1000 times. Each cycle consisted of 30 seconds at 

5˚C±2˚C and 30 seconds at 55˚C±2˚C.The apices of the teeth were sealed with composite resin (Filtek 

Z250). The specimens were covered with two coats of nail varnish up to 1mm from the restoration margin 

to prevent dye infiltration. (Figure 4)  After keeping them in a 0.5% methylene blue solution for 24 hours, 

the superficial dye was removed by rinsed with distilled water and teeth were cut along the center line in 

the bucco-lingual direction through the midpoint of the restorations with a water-cooled, slow-speed 

diamond saw. Two sections of each tooth were obtained. The surfaces were examined under a 

stereomicroscope at 40X magnification by two examiners who were unaware of groupings and dye 

penetration levels were recorded in accordance with determined scores shown in table1 which the part 

of the tooth showed greater amount of dye penetration. 

 

Table 1: Scores of microleakage 

Score  Definition 

0 No dye penetration 

1 Dye penetration up to ½ of the gingival wall 

2 Dye penetration along the gingival wall 

3 Dye penetration up to ½ of the axial wall 

4 Dye penetration along the axial wall 

 

 

2.4 Statistical analysis 

The results were recorded and analyzed using the statistical package Statistical Package for the Social 

Sciences (SPSS) 16.0 for Windows (SPSS Inc., Chicago,IL,USA.)   

The comparison of the shear bond strength values between two different composite resin and primary 

molar teeth and permanent molar was carried out with 'One-Way ANOVA and post hoc Tukey’s test. 
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The difference between the means of the microleakage values of the anomaly distribution of the groups 

' Kruskal Wallis test was used and comparisons between the groups was evaluated by Mann-Whitney U 

' test. 

Results at 95% confidence interval, significance at p < 0.05 is considered two-way. 

 

 

 

Figure 4: A specimen which was covered with two coats of nail varnish up to 1mm from the 

restoration margin. 

 

3. Results 

 

3.1 Shear bond strength  

The arithmetic mean and standard deviation values of shear bond values of all groups are shown in table 

2. Silorane based composite resin was showed lower shear bond strength for primary and permanent 

tooth dentine (p< 0.05). Primary tooth dentine were showed lower shear bond strengths for silorane based 

composite resin than permanent tooth dentine, whereas no significant difference was observed between 

primary and permanent tooth dentine for methacrylate based composite resin (p< 0.05).  

 

Table 2:  Shear bond strength of groups 

 

Grup Mean ± Sd (mpa) 

Primary tooth +Silorane 18.7±0.8 

Primary tooth +Z250 23.6±2.91 

Permanent tooth +Silorane 21.5±2.4 

Permanent tooth +Z250 25.8±1.9 

 

The comparison of the difference of the average value of the shear bond strength of all groups are shown 

in table 3 (post hoc Tukey's multiple comparison test) (*statistically significant groups: p <0.05). 

After the shear bond strength test was performed fractured surface micromorphology was examined using 

a stereomicroscope (SZ 40; Olympus, Tokyo, Japan) at a magnification of X25. Specimen fractures were 

classified as follows: adhesive failure, cohesive failure or mixed failure when the two modes of failure 

happened. Fracture analysis was performed by a single observer who was completely uninformed about 

the experimental groups. 
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Table 3: The comparison of the difference of the average value of the shear bond strength of all groups 

(post hoc Tukey’s multiple comparison test) (* Statistically significant groups: p <0.05) 

  Groups Differences  Significance  

Primary tooth 

+Silorane 
 

Primary tooth +Z250 -5.30703* .000 

Permanent tooth +Z250 -6.59594* .000 

Permanent tooth +Silorane -2.35667* .006 

Primary tooth 

+Z250 
 

Primary tooth +Silorane 5.30703* .000 

Permanent tooth +Z250 -1.28891 .255 

Permanent tooth +Silorane 2.95036* .000 

Permanent tooth 

+Silorane 

 Primary tooth +Silorane 

 Primary tooth +Z250 

2.35667* 

-2.95036* 

.006 

.000 
 

Permanent tooth +Z250 -4.23927* .000 

Permanent tooth 

+Z250 

 

 

Primary tooth +Silorane 

Primary tooth +Z250 

6.59594* 

1.28891 

.000 

.255 

Permanent tooth +Silorane 4.23927* .000 

   

 

 The fracture modes of the groups were presented in Table 4 and figure 5. It was observed that most of 

the failures occurred in silorane based composite resin group, were adhesive type failures.  

 

 

 

 

Table 4: Fracture modes of groups 

Gruplar Adhesive 

n             (%) 

Cohesive 

n             (%) 

Mixed 

n             (%) 

Total  

n             (%) 

Primary tooth 

+Silorane 

15              (75) 4                (20) 1                 (5) 20              100 

Primary tooth 

+Z250 

7                (35) 5                 (25)  8               (40) 20              100 

Permanent 

tooth +Silorane 

12              (60) 0                  (0) 8                (40) 20              100 

Permanent 

tooth +Z250 

5                 (25) 5                 (25) 10              (50) 20               100 
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Figure 5: Column chart of fracture modes of the groups. 

 

 

Table 5. Comparison of microleakage scores between groups 

 

Score Primary tooth 

+Silorane 

(n=20) 

Permanent 

tooth +Silorane 

(n=20) 

Primary tooth 

+Z250 (n=20) 

Permanent 

tooth +Z250 

(n=20) 

Score 0 4 5 0 0 

Score 1 6 10 4 6 

Score 2 9 5 6 5 

Score 3 1 0 6 6 

Score 4 0 0 4 3 

Mean ± sd 1.5±0.9 1±0.7 2.5±1 2±1 

Kruskal Wallis test 

P value 

                                                  24.244 

                                                   0.000* 

* According to Kruskall Wallis test, the groups were statistically different. p˂0,05 

 

3.2 Microleakage 

According to the microleakage evaluation, teeth were restored with silorane based composite resin were 

showed least microleakage (p< 0.05). However, no different was found between primary and permanent 

teeth restored with the same composite resin (p< 0.05). Distribution of microleakage scores, mean and 

standard deviation values are shown in Table 5. And column chart of microleakage scores as percentange 

is in Figure 6.  

Pair comparison of groups is shown in Table 6.When primary tooth + Silorane and Permanent tooth + 

Silorane groups were compared, it was seen that the mean microleakage score was less in the permanent 

tooth samples but this was not statistically significant. 

When primary tooth + Silorane ’and primary tooth + Z250 groups were compared, the difference between 

microleakage scores was found to be statistically significant. According to this evaluation, primary-tooth 

+ Silorane ’group showed less microleakage than primary-tooth + Z250’ group. 

0
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70

80
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tooth

+Silorane
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tooth
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When Permanent tooth + Silorane and Permanent tooth + Z250 groups were compared, the difference 

between microleakage scores was found to be statistically significant. Permanent tooth + Silorane group 

showed less microleakage than the other group. 

When primary tooth + Z250 and Permanent tooth + Z250 al groups were compared, it was seen that the 

mean mean score was lower in the permanent tooth samples but this was not statistically significant. 

 

 

 

Figure 6.  Column chart of microleakage scores of the groups. 

Table 6. Pair comparison of groups according to Mann Whitney test. 

Groups Mean ± sd n p 

Primary tooth 

+Silorane 

1.5±0.9 20 0.171 

Permanent tooth 

+Silorane 

1±0.7 20 

Primary tooth 

+Silorane 

1.5±0.9 20 0.002 * 

Primary tooth +Z250 2.5±1 20 

Permanent tooth 

+Silorane 

1±0.7 20 0.000 * 

Permanent tooth 

+Z250 

2±1 20 

Primary tooth 

+Silorane 

1.5±0.9 20 0.010 * 

Permanent tooth 

+Z250 

2±1 20 

Permanent tooth 

+Silorane 

1±0.7 20 0.000 * 

Primary tooth +Z250 2.5±1 20 

Primary tooth +Z250 2.5±1 20 0.556 

Permanent tooth 

+Z250 

2±1 20 

* p˂0.05 

 

3.3 Images Taken Under Stereomicroscope 

Specimens determined as score 0 were not seen only in the primary + Silorane + and ‘ Permanent tooth 

+ Silorane groups. The image of a sample whose microleakage value is determined to be 0 is given in 

figure 7.The samples with microleakage score of 1 were mostly found to be in the ’Permanent tooth + 

Silorane group however were seen in each group (Figure 8). 

Microleakage score 2 although it was mostly seen in the ‘primary tooth + Silorane’, it was seen in each 
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group (Figure 9).  

The samples with microleakage score of 3 were seen in primary tooth + Z250 ‘and Permanent tooth + 

Z250 group but not in Permanent tooth + Silorane group (figure 10).                                                                 

Specimens identified as Scores 4, which have the highest microleakage, were seen in groups primary 

tooth + Z250 ‘and Permanent tooth + Z250. The image of a sample with a microleakage score of 4 is 

given in Figure 11. 

 

 
 

Figure 7. An image of a sample of the primary tooth + Silorane group under stereomicroscope with a 

score of 0. (X100) 

 

 

 
Figure 8. An image of a sample of the permanent tooth+ Silorane group under stereomicroscope with a 

score of 1. (X100) 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 9. An image of a sample of the primary tooth + Silorane group under the stereomicroscope with 

a score of 2. (X100) 
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Figure 10. An image of a sample of the primary tooth + Z250 group under the stereomicroscope with a 

score of 3. (X100) 

 

 

 

 

Figure 11. An image of a sample of the permanent tooth + Z250 group under the stereomicroscope 

with a score of 4. (X100) 

 

4. Discussion 

Restorative procedures for primary teeth should provide better marginal sealing, high bond strength and 

less technique sensitive. Composite resin restoration is a choice for restoration of primary teeth. However, 

there are some disadvantages of composite resin restorations according to polymerization shrinkage. To 

overcome these disadvantages alternative materials and techniques were developed. One of these, 

silorane based composite resin. This restorative material has been reported to result in significant 

reduction in polymerization shrinkage stresses and lower microleakage scores when compared to 

methacrylate based composite resins. 

There are not presently available an ideal restorative material which provides a perfect seal with cavity 

walls. Several authors assume that gap size is positively correlated to microleakage values and attempts 

have been made to correlate bond strength values with marginal gap size6-9. Thus in this in vitro study 

we aimed to determine and compare microleakage and bond strength of silorane based composite resin 

with methacrylate based composite resin in both primary and permanent teeth. 

If a restorative material achieves adequate bond strength to dental tissues, both microleakage and clinical 

complaints might be decreased. The practical way to evaluate the adhesive properties of restorative 

materials is in vitro bonding tests. Different bond strength test methods could be used to evaluate the 

clinical performance of restorative and adhesive systems10. Shear, tensile, microshear or microtensile tests 

were used to evaluate the bond strength of a composite resin11-14. Shear bond strength test was preferred 

in this study since it is a reliable and practical method for experimental evaluation of various dental 

material in vitro15. 

Two different self-etch systems were used in this study. A self-etch adhesive system (Clearfil SE bond) 

was preferred for control group versus silorane based composite resin’s own adhesive self-etch system. 

And two different composite resins were used. 

In this study, the shear bond strength values of the group in which the Clearfil SE adhesive and the 

methacrylate-based composite resin was used were higher than the test group. The adhesive system of 

the silorane-based restorative system is in the weak self-etch adhesive group due to its high ph. Clearfil 

SE Bond, on the other hand, is in the medium-strength self-etch adhesive group. We believe that one of 

the reasons for the high bonding value is the ph. Another reason may be the effect of the MDP found 

within the Clearfil SE Bond system. Additionally, both the primer and the bonding agent of the Silorane 

self-etch adhesive system are light-polymerized. Both phases being light-polymerized resulting in high 

levels of monomer may have negatively affected the bonding. 
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After applying self-etching adhesive systems to the tooth surface composite resin materials, plastic tubes 

into the area intended to provide a standard, incremental technique, 2 mm was applied in two separate 

layers. 

The most important reason for the failure of composite resin polymerization shrinkage of the restoration 

and postoperative sensitivity can be improved accordingly, edge discoloration, secondary caries, such as 

the result of pulpitis or loss of restoration. Numerous studies have been conducted to modify composite 

resin content and to improve application techniques to reduce polymerization shrinkage. 

The changes in the organic structure of the silorane-based composite resin ensure that the polymerization 

shrinkage is less than 1%. While polymerization in conventional methacrylate-based composite resins 

occur with radical addition reaction, polymerization in silorane-based composite resins occurs with 

cationic ring opening reaction. In such reactions, ring-opening monomers open and bond with each other. 

Thus there is a lower volume loss resulting in less shrinkage. On the other hand, Filtek Z250 is a 

methacrylate-based composite resin and in such composite resins, the monomers are butt spliced with 

the radical addition polymerization. The loss in volume that occurs during the butt splicing of the 

monomers results in the polymerization shrinkage. 

In this study, the bonding values of the group in which the Clearfil SE adhesive and the methacrylate-

based composite resin was used were higher than the test group. The adhesive system of the silorane-

based restorative system is in the weak self-etch adhesive group due to its high ph. Clearfil SE Bond, on 

the other hand, is in the medium-strength self-etch adhesive group. We believe that one of the reasons 

for the high bonding value is the ph. Another reason may be the effect of the MDP found within the 

Clearfil SE Bond system. Additionally, both the primer and the bonding agent of the Silorane self-etch 

adhesive system are photo-polymerized. Both phases being photo-polymerized resulting in high levels 

of monomer may have negatively affected the bonding. 

According to the results of our study, the silorane-based composite resin showed average bonding values 

of 18.7mpa to primary teeth dentine and 21.5mpa to permanent teeth dentine; whereas the methacrylate-

based composite resin showed average bonding values of 23.6mpa to primary teeth dentine and 25.8mpa 

to permanent teeth dentine. For both primary teeth and permanent teeth, the silorane-based composite 

resins have resulted in significantly lower shear bond strength than methacrylate-based composite resins. 

There are studies in the literature that compare and evaluate the bonding strength of silorane-based 

composite resins with various composite resins and adhesive systems. While the bonding strength of the 

silorane-based composite resins have been found to be lower in some of these studies, some studies have 

found no difference between the groups that were compared. 

The 'Filtek Silorane Product Catalogue' indicates that the shear bond strength to dentine is 21 mpa16. In 

a study evaluating the micro-shear bond strength of silorane-based composite resins on permanent teeth 

dentine in Class-1 occlusal restorations, Z250 showed the highest bonding strength (54.19±9.05 mpa) 

while Silorane showed the lowest bonding strength (6.94±2.07 mpa)17. In another study, the silorane-

based composite resin showed lower bonding strength to permanent teeth dentine compared to Filtek 

Z250 and TPH Spectrum, which are methacrylate-based composite resins18. In a study evaluating the 

effect of the C factor on bonding strength, the bonding strength of the silorane-based composite resin 

was found to be lower compared to methacrylate-based composite resins19.  

Another reason why silorane-based composite resins result in lower values may be due to the filler’s 

volumetric ratio of silorane-based composite resin (55%) being lower than that of Filtek Z250 (80%). 

Although less polymerization shrinkage may seem like a clinical advantage, it brings certain problems 

along with it. Lowering the degree of polymerization to reduce the shrinkage tension negatively affects 

the mechanical properties of the composite resin. As the polymerization degree is lowered, the quantity 

of inert residual monomers increase. These residual monomers can negatively affect the bonding. An 

ideal composite resin is expected to show low levels of shrinkage while forming high degrees of 

polymerization. 

Primary teeth have prismless outer surface layer and some investigators reported that this outer layer 

creates a reduction in the mechanical properties of restorative materials20,21. In our study, the bonding 

strength of silorane-based composite resin to primary teeth dentine have been found to be significantly 

lower compared to permanent teeth dentine. However, as the bonding strength of methacrylate-based 

composite resin to primary teeth dentine was found to be lower than that of the bonding strength to 

permanent teeth dentine, this difference was not found to be statistically significant. When the literature 

is reviewed, it is seen that certain studies have found no difference in the bonding of composite resins 

and adhesive systems to primary and permanent teeth dentine surfaces, whereas some studies have found 

that bonding to primary teeth dentine surfaces are weaker. The morphological properties of primary teeth 

differ from those of permanent teeth. These anatomical differences necessitate that the restorative 

approaches be different from each other. The dentine tubules of primary teeth are wider than those of 
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permanent teeth. Also, mineral quantities and distributions vary compared to permanent teeth22-24. In the 

acid roughening of etch & rinse adhesives, deeper demineralization is encountered in the intertubular 

dentine, tubular lumen width increases, and the amount of intertubular dentin to be utilized for adhesion 

is reduced. Additionally, there have been increases in dentinal reactivity after acid roughening in some 

studies and it has been suggested that lower concentration of acids be used for lower durations25,26. 

However, due to isolation problems that can be experienced with children, it is important to complete the 

clinical procedures in a shorter time with less technical adhesives. When these factors are considering 

together, the use of the self-etch adhesives in the restoration of primary teeth may be preferable. 

In the final stage of our study on the bonding strength, the types of fractures formed by applying shear 

force on the sample surfaces were evaluated. The resulting fracture surfaces were examined with a light 

microscope. Adhesive type fractures were predominantly seen in groups using silorane-based composite 

resin. Adhesive type fractures show that the chemical bonding between materials is weak. The low shear 

bonding strength of silorane-based composite resin groups sheds light on the predominance of adhesive 

type fractures. The control group restored with Clearfil SE bond and Filtek Z250 that had cohesive and 

mixed fracture types having high bonding values was an expected result.  

Microleakage is identified as the transition of bacteria, liquids, molecules, and ions between the cavity 

walls and the restorative material27.  Polymerization shrinkage, dentine bonding strength, differences 

between thermal expansion coefficients of teeth and restorative material, and functional occlusal forces 

may lead to microleakage by creating gaps in the joining surface between the restoration material and 

dental tissue. The most important parameter in the formation of microleakage is polymerization 

shrinkage. Therefore the bonding strength of adhesives to dentine must be able to withstand the tension 

of polymerization shrinkage28-31. The elasticity module, shrinkage and thermal expansion coefficients of 

composite resins are the determining factors for preventing microleakage32-34. 

Dental caries, commonly seen in children, are more affected by microleakage compared to other cavity 

types. Such cases are explained with reasons such as the lack of enamel thickness in the cervical region, 

histomorphologic structure variations such as differences in the number and orientation of the enamel 

prisms in this region, existence of continuous pocket fluid flow or moisture contamination that can 

develop due to various reasons32-34. In order to quantify the amount of microleakage in the restorations 

in our study, the teeth were sectioned in the buccolingual direction using 2-dimensional evaluation 

method after the samples were kept in a dye solution. The microleakage values of all samples were then 

determined under the stereomicroscope. 

According to the results of our microleakage study; silorane-based composite resin showed less 

microleakage in both primary and permanent teeth compared to methacrylate-based composite resin. 

There was no difference between the amount of microleakage in milk and permanent teeth restored with 

the same composite resin groups. The low amount of polymerization shrinkage may explain the lower 

occurrence of microleakage compared to groups using methacrylate-based composite resin.  

The silorane-based composite resin is more hydrophobic than the methacrylate-based composite resin 

due to the siloxane structure found within its structure. Thanks to this feature, there is a reduction in water 

absorption and thus the related corresponding phenomena35. The hydrophobicity feature of the silorane-

based composite resin may have caused the amount of microleakage to be lower compared to that of the 

methacrylate-based composite resin.  

While our study found that the shear bond strength of silorane-based composite resin was lower 

compared to that of methacrylate-based composite resin, the silorane-based composite resin was found 

to be superior to the methacrylate-based composite resin when microleakage amounts were considered. 

When the literature is reviewed, there are contradictory results regarding the relationship between 

bonding strength and the ability to prevent microleakage36-39. Some researchers have found no correlation 

between bonding strength and microleakage36-39. In contrast to these studies, there are also studies which 

state that high in vitro bonding strength would reduce microleakage39,40. According to a study by Retief 

et al., it has been stated that an approximate bonding strength of 20mpa measured in vitro would be able 

to prevent marginal leakage in class 5 cavities40. However, there is no systematic study in the literature 

linking the microleakage and bond strength between methacrylate-based conventional composite resins 

and silorane-based composite resins.  

The low polymerization shrinkage of the composite resin, sufficient amount of bonding to the dental 

tissues, and the minimal amount of microleakage can ensure that the restoration can be long-lasting. 

According to the results of our study; the silorane-based composite resin which had lower polymerization 

shrinkage showed a lower bonding to primary teeth dentine than the methacrylate-based composite resin, 

but was found to be more successful in the microleakage test. The results of the laboratory tests should 

not be seen as the conclusion of the evaluated material but can be considered as preliminary information 

about the clinical performance of the material. The relationship between laboratory tests and clinical 
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performance is inevitable, and the laboratory tests should be planned to be continued with clinical follow-

ups.  

 

5. Conclusion 

In this study, shear bond strength and microleakage of silorane based composite resin to primary molar 

dentine was investigated in vitro. However, some factors as occlusal stress, salivary-blood contamination 

and the child's cooperation couldn’t mimicked with in vitro studies, the results of this study should be 

supported by an in vivo study and clinical controlled study, which should be planned, to determine more 

accurate performance of the material. 
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