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Abstract: The aim of the study was to evaluate if there are significantly differences in immediate marginal 

adaptation of a self-adhesive flowable composite resin used in association with a universal bonding agent and to 

compare the sealing ability to a conventional flowable composite resin. Class V cavities were prepared on the 

buccal and lingual surfaces of eighteen molars and bicusps. The cavities were restore using a self-adhesive 

flowable composite resin (Vertise™ Flow, Kerr Dental), a conventional flowable composite resin (Neo 

Spectra™ ST Flow, Dentsply Sirona), and a universal adhesive system (Prime and Bond Active, Dentsply 

Sirona) applied in etch and rinse or self etch strategy. The teeeth were submersed in distilled water for 24 hours, 

then in 2% methilen blue solution for 24 hours. Buccal-lingual sections were obtained by cutting the teeth and 

were evaluated using an optic microscope. The microleakage at gingival and occlusal margins was assessed by 

dye penetration according to a 4 grade scale. There was no significantly different microleakage when using 

Vertise™ Flow in association with the universal bonding agent or without it. The use of Vertise™ Flow self-

adhesive composite resin determined similar enamel and dentin microleakage, irrespective the use of a bonding 

system or the strategy of bonding application. Conventional flowable resin Neo Spectra™ ST used in association 

with the bonding agent lead to a significantly higher microleakage when comparing to self-adhesive composite 

resin Vertise™ Flow used in the same conditions.The association of a bonding agent applied in etch and rinse or 

self etch strategy and the conventional flowable resin Neo Spectra™ ST significantly decreases enamel and 

dentin microleakage.  
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INTRODUCTION 

 Composite resins have become the 

mostly used restorative materials due to 

their excellent aesthetics, good handling 

properties, good mechanical and wear 

properties. Nevertheless, there are still 

disadvantages when using composite resins 

for direct restoration in terms of 

polymerization shrinkage and subsequent 

inadequate adhesion to tooth structure, 

which might lead to microleakage (1). The 

results of curing shrinkage and of the 

derived stress are represented by post-

operative sensitivity, marginal 

discoloration, secondary caries, and loss of 

restoration (2). The use of a bonding agent 

is generally indicated to ensure the 

adhesion to enamel and dentine and the 

resistance to the stress developed during 

composite resin curing. Microleakage and 

gap formation at tooth/composite interface 

have been reported by several studies as a 

consequence of adhesive system 

incomplete effectiveness in counteracting 
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the curing stress (3, 4). In order to reduce 

the polymerization shrinkage, composite 

resins with a reduced filler load and a 

lower modulus of elasticity named 

“flowable” have been developed (2-7). 

Since they did not have adhesive 

properties, additional use of a dental 

bonding system was mandatory. 

 Seven generations of adhesive 

systems were developed during the time 

with the purpose of reducing the number of 

clinical steps in application and of 

increasing the bonding ability, the eigth 

one being represented by filled dentin and 

enamel adhesives. In the last ten years 

another category of adhesives was released 

on the market: single-bottle universal 

adhesives (8). The producers claimed that 

these adhesive systems can be applied in 

all strategies: self-etch, total etch and 

enamel selective etch (9), on substrates like 

tooth surface, direct or indirect composite 

resins, ceramics or metal (10, 11). The 

next logical evolution in adhesive 

dentistry development was the 

dissapearance of bonding system, so the 

introduction of self-adhering composite 

resins was just a matter of time (12). A 

new category of restorative materials 

(“self-adhering composite resins”) which 

combines the properties of self-adhesion 

and flowability was developed, first 

material released on the market being 

Vertise Flow, Kerr, Orange, CA, USA. The 

producer states no need for a separate 

bonding application step, thus simplifying 

the direct restorative procedure in terms of 

reducing the time needed for composite 

placement and reducing the technique 

sensitivity. This is possible by 

incorporation the glycero-phosphate 

dimethacrylate functional monomers into 

the chemical composition of composite 

resin (13), which exhibit acidic properties 

that etch the tooth structure, bond to the 

calcium of tooth structure, and have two 

functional methacrylate groups, which can 

copolymerize with other methacrylate 

monomers (14). 

 Controversial results were reported 

in the literature regarding the bonding 

ability of these composite resins to tooth 

structure. While some studies have 

reported that selective etching with 

phosphoric acid and the use of a bonding 

agent improve the bonding ability (15-17), 

other studies have compared the bonding 

ability of these composite resins to tooth 

structure with that of other bonding 

systems, reporting conflicting results (12, 

14). 

 The aim of the present study was to 

evaluate if there are significantly 

differences in immediate marginal 

adaptation of a self-adhesive flowable 

composite resin used alone or in 

association with a universal bonding agent 

and to compare the sealing ability to a 

conventional flowable composte resin. 

 MATERIAL AND METHODS 

 Eighteen molars and bicusps, free 

of caries and non-carious lesions on buccal 

and lingual surfaces were inclded in the 

study. The teeth were submmersed in 

0.5% chloramine solution before starting 

the study to prevent bacterial growth. Class 

V cavities having 4 mm mesial-distally, 4 

mm occlusal-gingivally, and 2 mm in 

depth were prepared on the buccal and 

lingual surfaces of each tooth. A round bur 

(010 SS White, Switzerland) under cooling 

water was used at high-speed handpiece 

until the enamel-dentin junction, than 

changed with a round bur having the same 

size at low speed handpiece. A periodontal 

probe was used to evaluate cavity 
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dimensions. The cavities were prepared so 

the occlusal margins were placed 2 mm 

above the cemento-enamel junction and the 

cervical margins 2 mm beyond the 

cemento-enamel junction. No enamel bevel 

was placed on the enamel margin. New 

burs were used for every 4 teeth. 

 The teeth were randomly and 

equaly distributed to 6 groups, according to 

the materials used for restoration: group 1- 

universal adhesive system applied in etch 

and rinse strategy and conventional 

flowable composite resin (Prime and Bond 

Active, Dentsply Sirona + Neo Spectra™ 

ST Flow, Dentsply Sirona); group 2- 

universal adhesive system applied in self 

etch strategy and conventional flowable 

composite resin (Prime and Bond Active, 

Dentsply Sirona + Neo Spectra™ ST Flow, 

Dentsply Sirona); group 3- universal 

adhesive system applied in etch and rinse 

strategy and self-adhering flowable 

composite resin (Prime and Bond Active, 

Dentsply Sirona + Vertise™ Flow, Kerr 

Dental); group 4- universal adhesive 

system applied in self etch strategy and 

self-adhering flowable composite resin 

(Prime and Bond Active, Dentsply Sirona 

+ Vertise™ Flow, Kerr Dental); group 5- 

self-adhering flowable composite resin 

(Vertise™ Flow, Kerr Dental); group 6- 

conventional flowable composite resin 

(Neo Spectra ST™ Flow, Dentsply 

Sirona). 

 The materials were applied 

according to the instrutions provided by 

the producers. A LED light curing unit was 

used for adhesive and composite resin 

polymerization (Dentmate Ledex WL-470, 

Guilin Woodpwcker Medical Instrument 

Co., Ltd, China) having athe light intensity 

of 1000mW\cm
2
 and a wavelength of 420- 

480 nm. Extern surface of the teeth was 

covered by whater ressistant nail varnish, 

except a free area of 2 mm around the 

restorations. The teeeth were submersed in 

distilled water for 24 hours, than were 

immersed in 2% methilen blue solution for 

24 hours. Buccal-lingual sections were 

obtained by cutting the teeth using 

diamons disks at low speed under water 

cooling (Komet Dental, Brasseler 

GmbH&Co, Germany). The sections were 

evaluated using an optic microscope at 

20X and the microleakage at gingival and 

occlusal margins was assessed by dye 

penetration according to a 4 grade scale: 

score 0: no dye penetration; score 1: dye 

penetration up to half of the cavity depth 

or less; score 2: dye penetration up to 

more than half of the cavity depth 

without reaching the axial wall; score 3: 

dye penetration to all the cavity walls 

with axial wall involvement 

RESULTS AND DISCUSSIONS 

 Evaluation of dye penetration at 

enamel and dentin margins revealed 

various degrees of microleakage, ranging 

from 0 to 3. The scores for dye penetration 

at enamel margins in all 6 groups are 

presented in table 1. In the group where 

Neo Spectra™ ST Flow composite resin 

was used with no bonding system were 

recorded the highest values of dye 

penetration. The lowest values were 

registered when Neo Spectra™ ST Flow 

was applied with the universal adhesive 

system applied in etch and rinse strategy. 
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Table 1. The scores for enamel microleakage in groups 

 

Non-parametric Mann-Whitney statistical 

test was used to compare the results 

between groups. No statistically significant 

results were obtain when comparing 

enamel microleakage in group where 

Vertise™ Flow was used without any 

adhesive ystem and in group where 

Vertise™ Flow was used with the 

universal adhesive system applied in etch 

and rinse strategy (U value 7 and 

p=0,057>0,05) (table 2). Also, no 

statistically significant results were obtain 

when comparing the microleakage in group 

where Vertise™ Flow was used without 

any adhesive ystem and in group where 

Vertise™ Flow was used with the 

universal adhesive system applied in self 

etch strategy (U value 9 and 

p=0,116>0,05) (table 2).  

 Statistically significant results were 

obtain when comparing the microleakage 

in the group where Neo Spectra™ ST Flow 

was used with no adesive system and the 

group where Neo Spectra™ ST Flow was 

used with the universal bonding agent 

applied in etch and rinse strategy (U value 

0.000 and p=0,02<0,05) and in self etch 

strategy (U value 0.000 and p=0,03<0,05) 

(table 2).  

 When comparing the microleakage 

in the group where Neo Spectra™ ST Flow 

was used with the bonding agent applied in 

etch and rinse strategyand the group where 

Vertise™ Flow was used with the bonding 

agent applied in the same strategy, no 

statistically significant results were obtain 

(U value 15.00 and p=0,523>0,05) (table 

2). Also, no statistically significant results 

were obtain when comparing the score in 

the group where Neo Spectra™ ST flow 

was used with the bonding agent applied in 

self etch strategy and the group where 

Vertise™ Flow was used with the bonding 

agent applied in the same strategy (U value 

15.00 and p=0,699>0,05) (table 2). 

Statistically significant results were obtain 

when comparing the microleakage in the 

groups where Neo Spectra™ ST Flow and 

Group Materials Score 0 Score 1 Score 2 Score 3 Mean score value 

1 PBAer+SST 5 1 0 0 0.16 

2 PBAse+SST 4 2 0 0 0.33 

3 PBAer+V 4 2 0 0 0.33 

4 PBAse+V 3 3 0 0 0.5 

5 V 1 3 2 0 1.16 

6 SST 0 0 3 3 2.5 

PBAer- Prime and Bond Active applied in etch and rinse strategy;  SST- Neo Spectra™ ST 

Flow conventional composite resin;  PBAse- Prime and Bond Active applied in self etch 

strategy;  V- Vertise™ Flow self adhesive composite resin 
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Vertise™ Flow were used with no bonding 

agent (U value 3.00 and p=0,011<0,05) 

(Table 2).

  

 Table 2 Mann Whitney statistical test result when comparing enamel 

microleakage between groups 

Compared groups Mann Whitney statistical test result when 

comparing enamel microleakage 

U value P value 

Group 1 Group 3 15 0.523 

Group 6 0.000 0.002 

Group 2 Group 4 15 0.699 

Group 6 0.000 0.003 

Group 3 Group 5 7 0.057 

Group 4 Group 5 9 0.116 

Group 5 Group 6 3 0.011 

 

 

The scores of dye penetration at dentin 

margins in all 6 groups are presented in 

table 3. The scores varies from 0 to 3. The 

highest mean value of microleakage was 

recorded in the group where Neo Spectra™ 

ST Flow composite resin was used with no 

bonding system and the lowest mean value 

were registered when Neo Spectra™ ST 

Flow was used with the universal adhesive 

system applied in etch and rinse strategy. 

 

Group Materials Score 0 Score 1 Score 2 Score 3 Mean score value 

1 PBAer+SST 4 2 0 0 0.3 

2 PBAse+SST 5 1 0 0 0.16 

3 PBAer+V 3 2 1 0 0.66 

4 PBAse+V 4 2 0 0 0.33 

5 V 2 2 2 0 1.00 

6 SST 0 0 2 4 2.66 
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Table 3. The scores for dentin microleakage in groups 

 

 

No statistically significant results were 

obtain when comparing dentin 

microleakage in group where Vertise™ 

Flow was used without any adhesive ystem 

and in group where Vertise™ Flow was 

used with the universal adhesive system 

applied in etch and rinse strategy (U value 

14 and p=0,495>0,05) or in self etch 

strategy (U value 10 and p=0,162>0,05) 

(table 4). Statistically significant results 

were obtain when comparing the dentin 

microleakage in the group where Neo 

Spectra™ ST Flow was used with no 

adesive system and the group where Neo 

Spectra™ ST Flow was used with the 

universal bonding agent applied in etch 

and rinse strategy (U value 0.000 and 

p=0,003<0,05) and in self etch strategy (U 

value 0.000 and p=0,002<0,05) (table 4).  

 When the bonding agent was 

applied in etch and rinse and self etch 

strategies, there were no statistically 

significant results in the group where Neo 

Spectra™ ST Flow was used and the group 

where Vertise™ Flow was applied (U 

value 14.00 and p=0,465>0,05; U value 

15.00 and p=0,523>0,05, respectively) 

(table 4). Statistically significant results 

were obtain when comparing dentin 

microleakage in the groups where Neo 

Spectra™ ST Flow and Vertise™ Flow 

were used with no bonding agent (U value 

2.00 and p=0,008<0,05) (Table 4). 

 There was no stastically significant 

results when comparing the enamel and 

dentin microleakage in all tested groups 

(table 5). 

Table 4. Mann Whitney statistical test result when comparing dentin microleakage 

between groups 

Compared groups Mann Whitney statistical test result when 

comparing enamel microleakage 

U value P value 

Group 1 Group 3 15 0.523 

Group 6 0.000 0.002 

Group 2 Group 4 15 0.699 

Group 6 0.000 0.003 

Group 3 Group 5 7 0.057 

Group 4 Group 5 9 0.116 

Group 5 Group 6 3 0.011 

 

PBAer- Prime and Bond Active applied in etch and rinse strategy;  SST- Neo Spectra™ ST 

Flow conventional composite resin;  PBAse- Prime and Bond Active applied in self etch 

strategy;  V- Vertise™ Flow self adhesive composite resin 
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Table 5. Mann Whitney statistical test result when comparing enamel and dentin 

microleakage in groups 

Group Mann Whitney statistical test result when 

comparing enamel and dentin microleakage 

U value P value 

Group 1 15 0.523 

Group 2 15 0.523 

Group 3 14 0.465 

Group 4 15 0.573 

Group 5 16 0.733 

Group 6 15 0.575 

 

 

Marginal seal is one of the key factors in 

clinical success of a restoration. It depends 

on the efficiency of bonding to the tooth 

structure, polymerization shrinkage, elastic 

modulus, thermal expansion coefficient 

and water sorption of the composite resin 

(18). Cracks of the enamel prisms and 

marginal gap formation around composite 

resin restorations as a result of 

polymerization stress determine marginal 

microleakage (19). In the present study 

microleakage evaluation was used to assess 

bonding capacity of a self-adhesive 

flowable composite resin used for class V 

cavities restoration. We have chosen to 

prepare this type of cavity due to to 

increased C-factor value and consequently, 

to the higher polymerizaton stress, so we 

reproduce in this way one of the worst 

scenario regarding polymerization stress 

(20). The use of ™™ Olso, in other studies 

any significant differences in the enamel 

and dentin marginal seal between self-

adhesive flowable composite resin and 

different bonding systems (14). In other 

studies the marginal seal of self-adhering 

flowable composite resin was better than 

all-in-one adhesive systems (12, 14). Other 

studies which evaluated the marginal 

sealing ability of ™significant differences 

of microleakage at enamel and dentin 

margins (21). Regarding the microleakage 

at dentin margins, previous studies 

reported that the use of self-adhering 

flowable composite resin led to higher 

leakage when comparing to the use of a 3-

step etch and rise adhesive agent (22). In 

contrast to the results of their study, a 

study by Bektas et al. did not reveal any 

significant differences in microleakage 

between Vertise™ flowable composite 

resin and a self etch all-in-one adhesive 

agent at enamel and dentin margins (16).  

 In the study of Jordehi A.Z. et al. 

the authors concluded that microleakage at 

enamel and dentin margins when using 

self-adhesive Vertise™ flowable 

composite resin was higher than that when 
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using two universal bonding systems in 

self-etch mode, with one exception (21). 

The authors attributed that to the poor 

wetting ability of self-adhesive composite 

resin. Proper wetting of an adhesive agent 

on a substrate results in an intimate 

reaction between the substrate and the 

adhesive agent (23). When comparing to 

other adhesive systems, Vertise™ flowable 

composite resin has higher filler content 

and higher viscosity, has no solvent and 

exhibits less wettability. These properties 

can contribute to the limited ability of the 

material to penetrate into the exposed 

collagen network, despite the application 

of the material first layer in an active way 

(12, 24). Studies which used scanning 

electron microscopyto evaluate 

tooth/material interface have shown that 

this composite resin did not form an 

evident hybrid layer due to a relatively 

superficial reaction with the tooth structure 

(12). In contrast to our findings, other 

studies have reported that the use of a 

bonding agents improve the marginal seal 

of self-adhesive composite resins at 

dentinal walls (15, 16, 25). 

 The advantages of using universal 

bonding systems are related to the 

simplifications and shortening the 

application steps and the decrease of 

technique sensitivity. In our study no 

significantly results of enamel and dentin 

marginal microleakage were recorded 

when using the universal bonding agent in 

etch and rinse and self-etch strategy in 

addition to self-adhesive composite 

resin.The results of Jordehi's study showed 

significant differences in the microleakage 

of different bonding systems at enamel and 

dentin margins, which might be attributed 

to differences in the chemical composition 

of the bonding agents (12, 14, 21). Solvent 

is one of the most important components of 

universal bonding systems. The bonding 

systems tested in Jordehi's study contain 

different solvents: water, ethanol, and 

acetone. It seems that all-in-one adhesives 

containing a higher amount of ethanol 

develop higher bonding ability (26). 

Moreover, acetone is responsible of 

changing the polarity of the solvent and of 

having a subsequent hydrophobic effect of 

methacryloyloxydecyl dihydrogen 

phosphate (MDP) in the adhesive. Previous 

studies have shown that might affect the 

formation of nano-layer (27).  

 Similar microleakage at enamel and 

dentin margins was recorded in the present 

study when using Vertise™ flowable with 

or without universal adhesive system. 

Previous studies found the microleakage of 

Vertise flowable self-adhering flowable 

composite resin at enamel margin to be 

higher than that at the dentin margin and 

additional step of etching the enamel 

surface before placing this composite resin 

was recomanded by Celik et al and Rengo 

et al (22, 25). The use of phosphoric acid 

on the dentin surface before placing self-

adhering flowable composite resin might 

have a negative effect on the sealing ability 

of this composite resin due to excessive 

demineralization of the dentin surface and 

collapse of the collagen fibers (14, 25). 

 CONCLUSIONS 

 There was no significantly different 

microleakage when using Vertise™ Flow 

in association with the universal bonding 

agent or without it. The use of Vertise™ 

Flow self-adhesive composite resin 

determined similar enamel and dentin 

microleakage, irrespective the use of a 

bonding system or the strategy of bonding 

application. Conventional flowable resin 

Neo Spectra™ ST used in association with 
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the bonding agent lead to a significantly 

higher microleakage when comparing to 

self-adhesive composite resin Vertise™ 

flow used in the same conditions.The 

association of a bonding agent applied in 

etch and rinse or self etch strategy to the 

conventional flowable resin Neo Spectra™ 

ST significantly decreases enamel and 

dentin microleakage. 
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