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ABSTRACT 
Aim: To evaluate the effect of two bonding systems and two curing systems on sealing ability of class 

V composite restorative materials. Materials and methods: This study was performed in vitro on 40 

caries free upper first premolar teeth. The Standardized class V cavity preparation on buccal and lin-

gual surfaces of each tooth was done. Then the teeth were randomly divided into two major groups 

each of twenty. 40 cavities were performed on these teeth and the first group7th generation bonding 

agent (i Bond) were applied according to the manufacturer instructions and single increment of univer-

sal composite (XRV Herculite) from kerr were applied and twenty of the cavities were cured with con-

ventional light cure device (astralis-5) and the other twenty cavities were cured with a LED. While the 

second group 5th generation (Excite bonding agent) applied according to the manufacturer instructions. 

And filled with universal composite (tetric).Twenty of the cavities light cured with conventional light 

cure device and the other twenty cavities cured with LED light cured device. Then the teeth were stored 

in normal physiological saline in an incubator at (37C
o
) half of each sub group (10 cavities) were stored 

for one day and the second half stored for one week. Then the teeth were thermo cycled for (200) 

cycles, after thermo cycling all teeth were immersed in a freshly prepared solution of 2% methylene 

blue for (24) hours at (37C
o
). Results: The results showed that there was no statistically significant 

difference between samples cured using conventional light curing system and those cured using LED 

light curing system. The type of bonding system and composite material used in this study had no sig-

nificant effect on reducing microleakage. Samples aged for seven days produced significantly higher 

levels of microleakage than that for one day. Conclusions: All samples in this study showed microlea-

kage with different levels. Microleakage increases as the age increases. Neither the types of light curing 

system  nor the types of  bonding were able to reduce microleakage. 
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INTRODUCTION 
The foundation of modern adhesive 

dentistry was laid in 1955, when buono-

core reported that acids could be used to 

alter the surface of enamel to render it 

more receptive to adhesion.
(1)

 

Since that time evolved through sever-

al generations with changes in chemistries, 

mechanisms, number of bottles, applica-

tion techniques and clinical effective-

ness.
(1)

 

The total etch technique using the fifth 

generation adhesive system proved its 

clinical effectiveness with reduction in 

number of application into two steps. It 

consisted of a separate etching procedure 

on dentinal surface before application of 

single bottle adhesive containing both 

primer and bonding agent.
(1-3) 

A recent development involved the 

use of acidic or self-etching adhesives 

which combine acid conditioning with the 

priming and bonding procedure known as 

the seventh generation /self-etching adhe-

sive system or all in one system. Apart 

from simplification of single step applica-

tion, the rational behind this system is to 

superficially demineralize dentin and si-

multaneously penetrate it with monomers, 

which can be polymerized in situ.
(1-3)

 

 Halogen lamps are the most frequent-

ly used sources of polymerization of resin-

based dental materials. Their benefits in-

clude low cost technology while their 

drawbacks involve the production of high 

temperatures and decline of irradiance 

over time due to bulb and filter ageing. 
(1, 2)

 

Different technologies of  light curing 

composite resins like plasma arc lamps, 

laser and LED (light emitting diode) have 

been developed and investigated. 
(2,3)

 

LED technology seems to be the most 

promising. The visible light of a LED is 

produced by quantum-mechanical effects 

differently from halogen lamps that need 

heating of metal filaments. Basically, LED 

is a combination of two different semicon-

ductors, When a voltage is applied, the 

electrons from one semiconductor and the 

lack of electrons from the other are con-

nected, resulting in light emission. Its ben-

efits include microelectronics (that allow 

manufacturing of smaller devices) and a 

narrow emission spectrum that falls close-

ly within the absorption range of campho-

roquinone, which is, in turn, the most 

commonly used initiator of cure of resin 

monomers. As a consequence, the light 

emitted by LED lamps is much more effi-

cient
.(4-8)

 

Microleakage may be defined as the 

passage of bacterial fluids, chemical sub-

stances, molecules and ions between the 

tooth and the restoration , It is an intrinsic 

problem of direct filling and is clinically 

undetectable.
(1,9)

 

Microleakage often results in two spe-

cific clinical manifestations. These are the 

post-operative patient hypersensitivity as 

well as the potential route for penetration 

of oral and bacterial irritant to the pulp.10 

Microleakage is used as a measure by 

which clinicians and researchers can pre-

dict the performance of the restorative ma-

terials in the oral environment.
(10)

 

The aim of this in vitro study was to 

evaluate the effect of different bonding 

systems and different curing systems on 

the sealing ability of class V composite 

restorative materials. 

 

MATERIALS AND METHODS 
This study was performed in vitro on 

40 caries free upper first premolar teeth, 

They were stored in normal saline before 

cavity preparation, then standardized class 

V cavity preparation on buccal and lingual 

surfaces of each tooth was done. 

The cavities were 5mm in length, 

3mm in width and  2mm in depth (Figure 

1).
(2)

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) : show class V cavity in the 

buccal surface of premolar 

 

Group 1: 40 cavities were cleaned 

with distilled water and dried then 7th 

generation bonding agent (i Bond) were 
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applied according to the manufacturer in-

structions (Applying three consecutive 

layers of iBond (generously) on the entire 

cavity. Leave adhesive on for 30 seconds. 

Simultaneous, gently massage promotes 

de-mineralization and diffusion processes 

(Figure 2). 

 

 

Figure(2): show the i bond 7th genera-

tion bonding. 

 

Blowing - distribute iBond gently in 

oil-free air stream, until no more liquid 

movements are visible. Finally  Continue 

drying for  five seconds then light cured 

for 20 seconds, then a single increment of 

universal composite (XRV Herculite) from 

kerr were applied and twenty samples 

(A1,B1) were cured with conventional 

light cure device (astralis-5) from vivadent 

of power density 500 mW/cm2 and the 

second half(C1,D1) were cured with a 

LED from (Ultraled; Dabi Atlante, Ri-

beirão Preto, SP, Brazil) with power densi-

ty of 430 mW/cm2 . 

 Group 2 : 40 cavities cleaned with 

distilled water and dried then the cavities 

(enamel and dentine) were acid etched 

with 37% phosphoric acid for 15 seconds 

then washed with water spray for five 

seconds and dried with cotton leaving 

moist dentin (according to manufacturer 

instructions) then single bond 5th genera-

tion (excite bonding agent) applied accord-

ing to the manufacturer instructions, and 

filled with universal composite (Tetric). 

Twenty cavities (A2, B2) light cured 

with conventional light cure device and the 

other half (C2, D2) cured with LED light 

cured device.
( 9-14)

 

Then the teeth were stored in normal 

physiological saline in an incubator at 37 

Co sub groups(A1,C1,A2,C2) were stored 

for one day and the second half 

(B1,B2,D1,D2) stored for one week. 

After storage the apices of teeth were 

blocked with cold cure acrylic and the 

teeth were coated with two layers of nail 

varnish except the restorations and 1mm 

around the restorations. 

Then the teeth were thermo cycled for 

200 cycles. 2 Thermocycling was done 

manually between two water baths the 

temperature of one bath was maintained at 

5oC ± 2oC and the other bath at 55oC ± 

2oC. The immersion time was for 30 

seconds in each bath and 15 seconds inter-

vals between baths. 
(11, 12)

 

After thermocycling all teeth were 

immersed in a freshly prepared solution of 

2% methylene blue for 24 hours at 37Co 

and then washed with water and allowed 

to dry then they were embedded in blocks 

of cold cure acrylic and  with a sectioning 

device they were sectioned longitudinally 

buccolingually through the centre of the 

restoration. 
(9, 10)

 

The depth of dye penetration was 

measured for each occlusal and gingival 

tooth restoration interface using stereomi-

croscope and the scoring criterion for the 

amount of dye penetration was according-

ly: 
(11)

 

Score 0: no dye penetration. 

          1: dye penetrates 0.5 mm.(from 

cavo surface margin). 

          2: dye penetrates 1mm. 

          3: dye penetrates1.5mm. 

          4: dye reaches the pulpal floor. 

 

   RESULT 
Statistical analysis of data by using the 

analysis of variance “ANOVA” revealed 

that there was highly significant difference 

among the different subgroups for each 

group (Table 1,2). 
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Table (1) ANOVA test for group I. 

s.o.v d.f s.s m.s F p-valu 

Between 

groups 
3 8.675 2.892 6.01 0.002 

Within 

groups 
36 17.300 0.481   

total 39 25.975    

d.f:degree of freedom, ss: sum of squares, ms: mean squares. 

 

 

Table(2) ANOVA test for group II. 

s.o.v d.f s.s m.s F p-valu 

Between 

groups 
3 12.200 4.067 7.55 0.000 

Within 

groups 
36 19.400 0.539   

total 39 31.600    
d.f:degree of freedom, ss: sum of squares, ms: mean squares. 

 

 

    Bar chart shows the mean of dye 

penetration  (in millimeters)  of the differ-

ent subgroups (Figure 3). 
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Figure (3) show the Bar chart and the differences between means of each sub groups. 
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Further investigation Using student t-

test, no significant differences were found 

between the subgroups light cured using 

conventional light curing device and their 

corresponding subgroups light cured using 

LED curing device , Also  no significant 

differences were found between the sub-

groups restored using 7th generation bond-

ing agent and their corresponding sub-

groups restored using 5th generation bond-

ing agent. Further investigation using stu-

dent t-test showed highly significant dif-

ferences between subgroups aged for 7 

days and their corresponding subgroups 

aged for 1 day (Table3). 

Table 3 the T-Test between subgroups 

Sub groups 
Mean 

t-value P-value Level of significance 
First second 

A1&B1 0.400 1.400 -2.89 0.009 H.S 

C1&D1 1.4 0.9 1.3 0.021 .S 

A1&C1 0.400 0.200 0.95 0.36 N.S 

B1&D1 1.4 0.9 1.3 0.21 N.S 

A2&B2 0.6 1.6 -3.2 0.006 H.S 

C2&D2 0.5 1.4 2.59 0.023 S 

A2&C2 0.6 0.5 0.43 0.67 N.S 

B2&D2 1.6 1.4 0.49 0.63 N.S 

A!&A2 0.4 0.6 -0.87 0.4 N.S 

B1&B2 1.4 1.6 0.49 0.63 N.S 

C1&C2 0.2 0.5 -1.41 0.81 N.S 

D1&D2 0.9 1.4 -1.3 0.21 N.S 

 

 
 

 

 

DISCUSSION 
Effect of Light Curing Technique: 

The results of this study showed that 

there were no significant differences in 

microleakege between subgroups cured 

using conventional light curing device and 

their corresponding subgroups light cured 

using LED curing device. 

 This may be due to that the initial in-

tensity of LED device used in this study is 

430 mW/cm2, which is probably not sig-

nificantly different from that of the con-

ventional light curing device which is 500 

mW/cm2. 
(14)

 

This is agree with Nomoto et al;  who 

found that LED curing unit create curing 

depth equal to that produced by the 

tungsten halogen light.
(14)

 

This study agrees with the findings of  

Tay et al; who show that there is no signif-

icant difference in curing depth between 

LED and tungsten halogen light. 
(13) 

Effect of age and thermocycling: 

 Results of this study showed that sub-

groups aged for 7 days produced more 

leakage than those aged for 1 day. This 

increase in microleakage with aging could 

be related to the disintegration of the 

bonding agent and gap formation. 
(2)

 

Gap formation and microleakage are 

the results of thermally induced stresses 

caused by a sharp difference in the coeffi-
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cients of thermal expansion of the tooth 

and the restorative material.
(2)

 

These results agree with Hakimeh et 

al.
(15)

; Majeed 
(16)

 they found that increase 

in age and thermocycling significantly af-

fects microleakage of Class V composite 

restoration; However these results disagree 

with that of Marroquin et al.
(17)

 who con-

cluded that microleakage of composite 

showed reduction in leakage with aging 

due to water sorption.  

Effect of Type of Bonding System: 

The results of this study revealed that 

there were no significant differences in 

microleakege between subgroups filled 

using 7th generation bonding agent and 

those filled using 5th generation bonding 

agent. This may be due to that both bond-

ing are alcoholic base.  

This result agree with Araujo et al  

they found that the bond strength of 7th 

generation to enamel is typically stronger 

and more stable than that obtained with 

dentin, and leakage along the ena-

mel/restoration interface is less than that of 

dentin. 
(18) 

 

 For this phenomenon according to 

Sano et al 
(19)

 and Li et al 
(20)

 leakage could 

happen through a porous zone at the hybr-

id layer ─ adhesive interface without gap 

formation. Furthermore, they indicated 

adhesive systems do not completely per-

meate the demineralized dentin but left 

ahybrid layer with large amount of porosi-

ty that allowed oral fluid to diffuse 

            

 

CONCLUSIONS 
Within the limits of this study , the follow-

ing conclusions were drawn: 

1- All samples in this study showed mi-

croleakage with different levels. 

2- Microleakage increases as the age 

increases. 

3- Neither the types of light curing sys-

tems nor the types of  bonding were 

able to reduce microleakage. 
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