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                                               ABSTRACT 

Background and objectives: 

One of the important factors for the success of a restoration is its marginal seal. 

Restoration of Class V cavities are always a challenge at dentin interface where no 

enamel is present for bonding. 

Since 1996, flowable composites are used to restore Class V cavities. Flowable 

composite resins, though widely used for restorations, have certain limitations such as 

polymerization shrinkage. This shrinkage results in gap formation between the tooth and 

the restoration and leads to subsequent problems such as marginal discoloration of 

restored tooth, recurrent caries at the tooth restoration interface, hypersensitivity, pulpal 

inflammation, thus influencing the longevity of the restoration. Various studies are being 

carried out to fulfill the requirements of clinicians for ideal restorative material. One such 

recent advent is the bulkfill flowable composites. Compared with conventional composite 

resins, these new composite resins with low viscosity and high filler content boost few 

advantages: 

Easily applicable to cavities with complicated forms i.e., One-step placement up to 4mm, 

Low shrinkage stress, Easy adaptation and Excellent wear resistance. 

Thus the present study aims to evaluate and compare the microleakage around class V 

cavities restored with three different flowable composite resin restorative material at 

enamel and dentin margins. 

 

Materials and methods 

Sixty extracted healthy molars were collected; Standard Class V cavities were prepared. 

They were randomly divided into three groups consisting of 20 teeth each. The groups 

were made based on the different composite restorative materials used for restoration. 

Group A consisted of Filtek™ Bulk Fill Flowable Restorative material- 3M™ ESPE™ 

(Microhybrid), Group B Admira Fusion x-base - VOCO (Nano-hybrid ORMOCER base 

restorative material) and Group C restored using ACTIVA PRONTO ™ PULPDENT 

(universal, stackable Hydrophilic composite resin). After completion of restorations, all 



 

teeth were subjected to 1000 thermocycles between temperature baths at 5°C and 55°C. 

Further, all samples were immersed in 50% silver nitrate dye for 4 hours and teeth were 

sectioned buccolingually. Sectioned teeth were observed under a stereomicroscope for 

evaluation of microleakage. Kruskal Wallis test and Mann-Whitney U test were used for 

statistical analysis. 

Results 

None of the materials were free from microleakage.There was significant difference in 

microleakage between the three different types of composite resins at the dentin margins, 

whereas there was no significant difference in the microleakage at enamel margins. 

 

Conclusion 

There is a significant difference in microleakage among the different flowable composite 

resin restorative materials at dentin margins where Admira Fusion x-base VOCO 

restorative material has a significant lower micro leakage at the dentin margins. 

 

Key Words 

Microleakages, Class V cavities, Bulk fill flowable composite resin, 8th generation bonding agent 
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1. INTRODUCTION 

 

The goal of restorative dentistry is to restore the tooth to its form and function. One of the 

requisites of a restorative material is to adapt well and seal the cavity walls for the 

longevity of the restoration(1). 

 

Restoration of Class V cavities is always a challenge at the dentin interface where no 

enamel is present for bonding. Dentin at the gingival margin shows higher organic 

components, tubular structure, fluid pressure, and lower surface energy that make 

bonding more difficult than enamel(2). 

 

In the last decade, growing demands for esthetic restorations have markedly increased the 

use of direct, light-activated resin composites in restorative dentistry(3). 

 

Due to the optical characteristics and properties, resin composites are the materials most 

frequently used, even though they show volumetric contraction as a result of the 

conversion of resin monomers from the organic matrix and their conversion into polymer 

mesh, all of which causes a decrease in resin volume, multiple forces which produce 

micro gaps and subsequent marginal leakage with dental tissue(4). 

 

Microleakage around dental restorative materials is a major problem in clinical dentistry. 

It is defined as 'the clinically undetectable passage of bacteria, fluids, molecules or ions 

between a cavity wall and the restorative materials applied to it(5). This seepage can 
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cause hypersensitivity of restored teeth, tooth discoloration, recurrent caries, pulpal 

injury, and accelerated deterioration of some restorative materials(1). 

 

Lack of adaptation at the tooth/restoration interface may occur partly due to 

polymerization contraction and extreme temperatures in the oral cavity (thermocycling), 

which may break the adhesion between the adhesive system and the cavity walls, forming 

micro gaps(6),(7),(8). Such gaps allow the penetration of microorganisms, fluids, and 

chemical substances from the oral environment along the tooth/restoration interface(8). 

This may result in postoperative sensitivity, marginal deterioration, recurrent caries, and 

pulp injury(5),(9),(10). Marginal adaptation becomes even more difficult in class V 

cavities where there is little or no enamel at the cervical margins and the restoration 

comes in contact with cementum(2). 

 

Dentin provides a weaker bond compared to enamel and obtaining a durable dentin bond 

is difficult. No ideal material is available to create a hermetic seal at dentin 

margins(11),(12).  

 

Several generations of bonding agents have been introduced aiming to decrease the 

procedural steps and minimize the time spent for preparation of enamel and 

dentin surfaces to decrease the risk of contamination and subsequent failure of 

restorations (i.e., marginal discoloration, secondary caries, and debonding). Restorative 

materials with high bonding capacity and fewer clinical steps are more favorable for the 



INTRODUCTION 

3 
 

restoration of class V cavities(6). For this purpose, self-etch composites (6th generation) 

and self-adhesive composites (7th generation) were introduced to the market(13). 

Recently, dentin bonding agents have been modified to create a strong dentin bond that 

resulted in the introduction of All-in-One adhesives. ." It works both in self and light cure 

mode. It has a new single-dose delivery system and prevents solvent evaporation, a 

common problem in a variety of other bonding systems. It ensures an immediate stick 

effect, which guarantees that the bond will not be blown out of the cavity while air 

drying. This results in superior marginal integrity and protection against dentinal 

sensitivities(14),(15),(16). 

 

In an attempt to improve the adaptability of the restorative materials, a new type of 

composite resin was developed, differing from traditional composites. These new 

composites have low viscosity and high flowability. This allows the material to adapt 

closely to the microstructural and macrostructural defects in the floor and walls of the 

cavity, resulting in an improvement of the tooth/restoration union resistance. The first 

generation of flowable composites, introduced in the mid-90s, has been indicated for 

several adhesive restoring procedures, such as class V restorations(17). 

 

The flowable composites have a lower percentage of inorganic filler, and therefore a 

higher percentage of the matrix than the traditional hybrid composites (providing high 

fluidity). Thus, it is thought they could contract more during polymerization and create 

more tension in the union agents than the traditional composites, resulting in greater 

microleakage(17). On the other hand, some authors have theorized that because of the 
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low modulus of elasticity and the increased bond strength presented by the flowable 

composites, there may be less polymerization shrinkage(8),(18). 

 

Flowable resin composites; being less viscous material improves the wettability. 

Moreover, they act as a flexible intermediate layer that helps to relieve stresses during the 

polymerization shrinkage of the restorative resin. These characteristics and a syringe 

delivery system make them an ideal choice for use as a liner(19),(20). Flowable 

composites achieve their lower viscosity primarily by a reduction in reinforcing filler 

content and changes in the matrix chemistry(17),(21). However, it is well known that a 

decrease in filler content will affect various properties of a hardened composite resin, 

such as the mechanical strength and curing shrinkage(22). 

 

Recent improvements in nanotechnology have led to an optimal filler content of this new 

generation composites, by the addition of free nanosized spherical particles and clusters, 

which can act as a single unit, thus significantly improving their mechanical properties 

(23),(24). 

 

To improve the mechanical properties and retain the viscosity and workability of 

flowable composites, Bulk Fill flowable resins with improved mechanical and chemical 

characteristics are introduced(25). 
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Bulk-fill composites are more translucent than other restorations, which allow the light to 

get to much deeper layers. The content of photoinitiators of polymerization and stress 

inhibitors determines the optimal marginal seal of these composites. The bulk fills 

flowable composite resin possesses a lower modulus of elasticity, as well as lower levels 

of polymerization stress in comparison to traditional flowable composite, without 

compromising on depth of cure(26),(27). 
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2. AIMS AND OBJECTIVES 

1. To evaluate and compare the microleakage around class V cavities restored with 

three different Bulkfill flowable composite resin restorative materials at enamel 

margins. 

2. To evaluate and compare the microleakage around class V cavities restored with 

three different Bulkfill flowable composite resin restorative materials at dentin 

margins. 
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3. REVIEW OF LITERATURE 

 

Chimello DT, Chinelatti MA, Ramos RP, Palma Dibb RG in 2002 evaluated 

microleakage around class V restorations using flowable composite material compared to 

a hybrid composite. Forty class V cavities were prepared on buccal and lingual surfaces 

of 20 human teeth, with occlusal and cervical margins at the enamel and 

cementum/dentin levels, respectively. Specimens were divided into 2 groups with 10 

samples each. Group 1: buccal cavities received Paama 2 (conventional bonding agent) + 

Wave (flowable composite); lingual cavities were restored with Paama 2 + Glacier 

(hybrid composite). Group 2: buccal cavities received Optibond Solo (self-priming 

bonding agent) + Wave; lingual cavities were restored with Optibond Solo + Glacier. The 

restorations with flowable composite and those with hybrid composite from the same 

group showed similar results of microleakage for both occlusal and cervical margins. 

Optibond Solo improved the sealing of the restorations when compared with Paama 2 

(p<0.01). None of the restorative materials completely sealed the tooth/ restoration 

interface at the cervical margins(28). 

 

Baratieri LN, Canabarro S, Lopes GC, Ritter AV in 2003 evaluated the effect of the 

elastic modulus and margin configuration on the clinical performance of resin-based 

composite restorations in Class V non-carious defects. One hundred and five cervical 

non-carious defects on buccal surfaces of canines and premolars were included in this 

study. Defects were randomly divided into three Groups and restored according to the 
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following techniques: Group 1--no enamel bevel was placed and the defect was restored 

with a microfilled resin-based composite (Durafill VS); Group 2--the enamel margin was 

beveled and the defect restored as in Group 1; Group 3-the enamel margin was beveled 

and the defect was restored with a flowable resin-based composite (Natural Flow). Each 

group comprised 35 lesions. A total-etch, one-bottle adhesive (One-Step) was used in all 

groups.  Beveled enamel margins resulted in significantly better clinical retention in the 

first six months only. Enamel beveling and composite viscosity appeared to not 

significantly affect the clinical performance of Class V non-retentive composite 

restorations after three years(29). 

 

Yazici AR, Baseren M, Dayangaç B in 2003 investigated the microleakage of flowable 

resin composite as a restorative material and as a liner (either light-cured separately or 

co-cured with hybrid resin composite) in Class V cavities. Twenty extracted human 

premolars were prepared with standardized Class V cavity outlines on the buccal and 

lingual surfaces. The occlusal margin of the cavities was on enamel and the gingival 

margin was on dentin. One bottle adhesive system (Single Bond) was used. The cavities 

were randomly divided into four groups of 10 each and restored according to the 

manufacturers' instructions: Group I-Hybrid resin composite (Z100); Group II-Flowable 

resin composite (Filtek Flow); Group III-Flowable resin composite (Filtek Flow)+Hybrid 

resin composite (Z100); light-cured separately; Group IV-Flowable resin composite 

(Filtek Flow)+Hybrid resin composite (Z100); co-cured. The results of this study indicate 

that there was no leakage at the occlusal margin for either restoration. Statistically 

significant differences were found among the groups at the gingival margin. No 
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statistically significant difference was observed between the occlusal and gingival 

margins except in Group IV. The combination of flowable resin composite and hybrid 

composite light-cured separately yielded the best result in this study. The most leakage 

was observed when this combination was co-cured. The resistance to microleakage of 

flowable resin composite as a restorative material is similar to that of hybrid resin 

composite(30). 

 

M. Dalli, E. Bahsi, C. Sahbaz, B. Ince, Z. Akkus, E. Ercan & S.S. Atilgan  in (2010) 

compared microleakage Scores of Five Different Types of Composite resins. For this 

purpose, 100 fresh caries-free human permanent molars were randomly assigned to one 

of five groups (n=20). Clearfil Majesty Esthetic + Clearfil S3 Bond (Group I), TPH 

Spectrum + Xeno V (Group II), Gradia Direct Anterior + G Bond (GC) (Group III), 

Premise + Optibond All in One (Group IV), and Charisma + iBond (Group V) were 

applied and polymerized under LED. Specimens were varnished, immersed in 0.5% 

methylene blue, and sectioned bucco-palatally/lingually, and microleakage scores were 

determined. Occlusal microleakage scores for Clearfil Majesty Esthetic and Premise were 

lower than in the other groups. Charisma had the highest microleakage scores, with no 

difference among the other groups(31).  

 

Kubo S, Yokota H, Yokota H, Hayashi Y. in 2010 performed a randomized controlled 

clinical trial and evaluated the 3-year clinical performance of a hybrid (Clearfil AP-X; 

AP) and a flowable (Clearfil Flow FX; FX) resin composite in 98 non-carious cervical 

lesions. All restorations (48 restorations for AP and 50 restorations for FX) were placed 
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in conjunction with an all-in-one system (Clearfil S (3) Bond) by one dentist. Under the 

protocol used in this study, both types of a resin composite in conjunction with S(3) Bond 

demonstrated an acceptable clinical performance up to 3 years(32). 

 

Krifka S, Federlin M, Hiller KA, Schmalz G. in 2012 evaluated the marginal integrity of 

class V restorations in a silorane-based and a group of methacrylate-based composite 

resins. Different adhesives (OptiBond FL, KerrHawe; AdheSE One, Vivadent; or 

Silorane System Adhesive, 3M ESPE) were applied to168 standardized class V cavities. 

The cavities (n=12) were filled with a wide range of different viscous composite resins: 

Filtek Silorane, 3M ESPE; Els and Els flow, Saremco; Tetric EvoCeram and Tetric 

EvoFlow, Vivadent; Grandio, Voco; and Ultraseal XT Plus, Ultradent. The results 

showed the silorane-based composite resin yielded the lowest dye penetration. 

Microleakage of methacrylate-based composite restorations, in general, was statistically 

significantly influenced by the adhesive system, Moreover, dye penetration at enamel 

margins was significantly lower than dye penetration at dentin margins(33). 

 

Sujatha Gopal Sooraparaju et al. in 2014 compared and evaluated the microleakage in 

class V lesions restored with composite resin with and without a liner and injectable 

nanohybrid composite resin. 60 class V cavities were prepared in 30 freshly extracted 

teeth. After etching and application of bonding agents, these cavities were divided into 

three groups: Group A (𝑛 = 20)—restored with composite resin, Group B (𝑛 = 20)—

flowable composite resin liner + composite resin, and Group C (𝑛 = 20)—restored with 

injectable composite resin.  All three materials showed more microleakage at gingival 



REVIEW OF LITERATURE 

11 
 

margins compared to occlusal margins. Among all the groups, G-aenial Flow showed the 

least microleakage at the gingival wall(34). 

 

Molina CG et al., in 2015 evaluated the level of microleakage in direct composite 

restorations after several aging periods where two cavities were prepared on each tooth, 

one in the buccal surface and one in the lingual surface. The same composite (Vococid 

Gel, Admira Bond, and admires A2 - Voco) was used to perform the restorations of all 

the cavities, closely following the manufacturer's recommendations. The samples were 

sorted out into three groups (n= 20) according to different thermocycling times. Group 1: 

5,400 cycles during 6 months; Group 2: 8,100 cycles during 9 months; Group 3: 10,800 

cycles during 12 months, at a temperature of 5, 37, and 55°C respectively. The results 

showed that there is no significant difference among the thermocycling times. The 

restorative material under evaluation has dimensional stability at 6, 9, and 12 months 

after application(35). 

 

Kusai Baroudi and Rasha Said Mahmoud in 2015 reviewed Improving Composite Resin 

Performance through Decreasing its Viscosity by Different Methods such as (using 

flowable composites, lowering the viscosity of the monomer mixture, heating 

composites, and applying sonic vibration) and furnish dentists with a basis that can 

provide criteria for choosing one or another to suit their therapeutic requirements. The 

four discussed methods proved that lowering composite viscosity improves its handling 

and facilitates its application to cavities with complicated forms, decreasing time for the 

procedure and improving marginal adaptation. Other properties improved by decreasing 
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composite resin viscosity were controversial between the four methods and affected by 

other factors such as composite brand and light cure unit(36). 

 

Swapna MU, Koshy S, Kumar A, Nanjappa N, Benjamin S, Nainan MT in 2015 

Compared marginal microleakage of three Bulk Fill composites in Class II cavities using 

a confocal microscope.  Thirty freshly extracted teeth were divided into three groups of 

10 teeth each. Class II cavities were restored using SonicFill Bulk Fill composite and two 

conventional Bulk Fill composites, Tetric Evo Ceram, and X-tra fill. The results 

demonstrated that in the occlusal wall and gingival wall, SonicFill Bulk Fill composite, 

showed significantly less marginal microleakage than the other groups(37). 

 

Somani R, Jaidka S, Arora S.in 2016 comparatively evaluated microleakage of newer 

generation dentin bonding agents: An in vitro study. Forty-five extracted human 

premolars were taken for the study. Standardized Class V cavities were prepared on all 

the teeth. The samples were divided into three groups according to the generation of 

bonding agent used. Group, I was bonded with the 6th generation, Group II with the 7th 

generation, and Group III with the 8th generation dentin bonding agent. All the Class V 

preparations were restored with a nano-ceramic composite restorative (Ceram X). The 

results showed the microleakage value was the highest in Group II (7th generation 

bonding agent) followed by Group I (6th generation bonding agent) and least in Group III 

(8th generation bonding agent)(38). 
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Motevaselian et. al in 2016 compared microleakage of three resin bonding agents namely 

a universal adhesive, two-step self-etch system, and two-step total-etch system. Different 

adhesive systems tested in this study showed similar microleakage at the enamel and 

dentinal margins(39). 

 

Hussain SM, Khan FR in 2016 compared microleakage between nanocomposite and 

microhybrid composite in class V cavities treated with the self-etch technique.  Sixty 

class V cavities were made coronal to the cemento-enamel junction in the extracted 

premolars. These were then randomly divided into two study groups. Group A: Self-etch; 

filled with P-60 (microhybrid) n=30. Group B: Self-etch; filled with Z-350 (nano-filled) 

n=30.  Concerning micro-leakage in class V cavities, Z-350 was found to be superior 

restorative material compared to P-60 on the occlusal surface. Overall, there is no 

statistically significant difference in the micro-leakage exhibited by the two restorative 

materials in class V preparations subjected to the self-etch protocol(40). 

 

Tavangar M, Zohri Z, Sheikhnezhad H, Shahbeig S. in 2017 compared microleakage of 

Class V Cavities restored with the Embrace WetBond Class V Composite Resin and 

Conventional Opallis Composite Resin. Class V cavities were prepared on 30 extracted 

bovine incisors, with the gingival floor and the coronal margin of the cavities 1 mm 

apical and coronal to the cementoenamel junction (CEJ) respectively. The teeth were 

randomly divided into two groups. In group I, the cavities was restored with Opallis 

composite resin in association with ExciTE adhesive system (total-etch); in group II, the 

EWC composite resin was used for restorations. The results showed,  there was 
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significantly more microleakage in group II at both the enamel and dentin margins 

(coronal margin: p = 0.04; gingival margin: p = 0.21). In both groups, microleakage at 

gingival margins was significantly higher than that at coronal margins (group I: p = 

0.008; group II: p = 0.26)(41). 

 

Sertac Peker, Figen Eren Giray, Basak Durmus, Nural Bekiroglu, Betül Kargül& Mutlu 

Özcan in (2017) compared microleakage in class V cavities prepared using conventional 

method versus Er: YAG laser restored with glass ionomer cement or resin composite. 

Human permanent premolars (N = 80) were randomly divided into two groups (n = 40). 

Cavities on half of the teeth were prepared using diamond bur for enamel and carbide bur 

for dentin and the other half using Er: YAG laser. The teeth were randomly divided into 

four groups according to the restoration materials, namely (a) ChemFil Rock (CFR), (b) 

IonoluxAC (IAC), (c) EQUIA system (EQA), and one resin composite (d) AeliteLS 

(ALS) (n = 10 per group). Microleakage (μm) was assessed at the occlusal and gingival 

margins. The microleakage decrease was not significant at the gingival region between 

diamond bur and Er: YAG laser for ALS (p = 0.663). The microleakage level was not 

significant at the occlusal and gingival sites in all groups (42). 

 

Omar Osama Shaalan, Eman Abou-Auf, Amira Farid El Zoghby in 2018, systematically 

reviewed the clinical performance of flowable composite in carious and noncarious 

lesions. Clinical trials for restoration of carious and noncarious lesions were included 

with no date restrictions; follow-up was 6 months at least and dental restorations were 

evaluated using the United States Public Health Service criteria Inclusion criteria. Six 



REVIEW OF LITERATURE 

15 
 

papers were for noncarious lesions and two papers were for restoration of carious lesions. 

The results of this review have shown no statistical or clinical difference between 

flowable and conventional composites for all tested outcomes in both carious and 

noncarious lesions. Both materials have shown clinically acceptable scores for all criteria, 

with no evidence of clinically unacceptable scores except in retention, with a retention 

rate of 83% in both materials after 36 months. Flowable composites had clinical efficacy 

after 3 years of service similar to that of conventional composite in both carious and 

noncarious lesions, these results are based on the low quality of evidence. Based on the 

available literature and the best available evidence, flowable composites can be used in 

the restoration of noncarious cervical lesions and minimally invasive occlusal 

cavities(43). 

 

Meshram, et al. in 2019 evaluated microleakage at enamel restoration and dentin 

restoration interface of Class V cavities restored with new alkasite restorative material 

Cention-N, with and without using a bonding agent and flowable composite resin. The 

results showed that microleakage at the enamel restoration interface was less than 

microleakage at the dentin restoration interface of each group, but the difference was not 

statistically significant. The least microleakage was seen with Cention-N with adhesive 

followed by flowable composite. More microleakage was seen with Cention-N without 

adhesive (44). 
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Valizadeh S, Hashemi SF, Hashemikamangar SS, et al. in 2020 assessed the 

microleakage of a self-adhesive composite compared to conventional composites in class 

V cavities where standard class V cavities were prepared in the buccal surface of 204 

extracted teeth and randomly divided into six groups for restoration with (A) Vertiseflow 

(Kerr) self-adhesive composite, (B) acid etching (Kerr) + Vertiseflow, (C) acid etching + 

Optibond FL (Kerr) + Vertiseflow, (D) Er, Cr: YSGG laser + Vertiseflow, (E) acid 

etching + Optibond FL + Premise Flowable (Kerr), and (F) acid etching + Optibond FL + 

Z250 (3M). The teeth in each group were then randomly divided into two subgroups of 

with and without thermocycling (10,000 cycles between 5°C and 55°C). The results 

showed that surface preparation with etching and adhesive application results in lower 

microleakage in class V cavities. But laser irradiation and the use of self-adhesive 

composite increase the microleakage(44). 

 

El-Keredy Dina M, Etman Wedad M, Salama Mirvat M in 2020 compared nanoleakage 

of different composite restoration systems. Standardized class V cavities were prepared 

above the cementoenamel junction by 1 mm, on the buccal surfaces of premolars. The 

prepared teeth were divided randomly into three groups (10 each) according to restorative 

systems used: group 1: nanohybrid composite system, group 2: bulk-fill composite 

system, and group 3: flowable composite system. Each group was equally divided into 

two subgroups (five each) according to the thermal and load cycling treatments (A and 

B). All specimens were examined at the occlusal margins and cervical margins (divisions 

1 and 2). The bulk-fill composite system (group 2) recorded the higher silver weight 

percentage mean value followed by the nanohybrid composite system (group 1) while the 
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flowable composite system (group 3) recorded the lowest silver weight percentage mean 

value in both cases whether the restorations were thermal and load cycled or not(45) 

 

Bajabaa et al in 2021 evaluated  Microleakage in Class V Cavities Restored with Five 

Different Resin Composites: In vitro Dye Leakage Study.  Standardized class V cavities 

were prepared on the labial surfaces of one hundred extracted intact and non-carious 

human permanent premolar teeth. The cavities were divided into five groups (n=20) 

according to the resin composite material. Groups: A1, A2, A3, A4, and A5 were restored 

with Omnichroma, Spectrum, Mosaic, Tetric N-Ceram and Harmonize, respectively. The 

results were,  nanohybrid resin composites showed less microleakage than other resin 

composites. Among all the groups, Omnichroma showed the highest microleakage at the 

cavity floor and the cervical areas(46). 
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4. METHODOLOGY 

Material / Equipment  Commercial name / 

Manufacturer  

Bulk Fill Flowable Restorative 

material 

Filtek™ 3M™ ESPE™ 

(Microhybrid) 

Bulk Fill Flowable Restorative 

material 
Admira Fusion x-base - VOCO 

(Nano-hybrid ORMOCER base 

restorative material) 

 

Bulk Fill Flowable Restorative 

material 

ACTIVA PRONTO ™ - 

PULPDENT (universal, 

stackable Hydrophilic composite 

resin) 

Flat-end straight diamond points Mani Dia-Burs 

Universal, 8th generation bonding 

agent 

GC G-Premio BOND 

 

Silver staining dye Prepared at the department of 

microbiology ,SDM medical 

college 

Phosphate buffered saline 

 

Prepared at the  department of 

microbiology ,SDM medical 

college 

 

 

 

Table 1- Materials used and commercial names 
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Freshly extracted human molars were cleaned and stored in distilled water. Class V 

cavities were prepared, on the buccal surface of each tooth, using a high-speed flat-end 

straight diamond point (SF-41 ISO 109/010 Mani Dia-Burs) with water as coolant. The 

bur was replaced after every fifth cavity preparation. Cavities were prepared such that the 

occlusal margin is in enamel and the gingival margin is in dentin. The preparation was 

standardized to 2 mm depth, 4 mm mesio-distal width, and 2 mm height in occluso-

gingival direction. The measurements were taken in millimeters using a periodontal 

probe. All the preparations were done by a single operator. All 60 tooth preparations were 

randomly divided into three groups of 20 teeth, consisting of twenty cavities each  

(n =20). 

 

GROUP 1- Filtek™ Bulk Fill Flowable Restorative material- 3M™ ESPE™ 

(Microhybrid)  

Universal, 8th generation bonding agent was applied and light-cured (Bluephase, Ivoclar 

Vivadent) for 20 s, then Filtek™ Bulk Fill Composite resin were placed in bulk and light-

cured for 20 s. Finishing and polishing were done immediately. 

INCLUSION CRITERIA 

 

Extracted sound human permanent molars 

 

EXCLUSION CRITERIA 

 

Presence of caries, restoration. 

Evidence of cracks or white spots on 

buccal and lingual surfaces. 

Hypoplastic or hypocalcified teeth. 

 



METHODOLOGY 

20 
 

 

GROUP 2 - Admira Fusion x-base - VOCO (Nano-hybrid ORMOCER base    restorative 

material)  

Universal 8th generation bonding agent was applied and light-cured (Bluephase, Ivoclar 

Vivadent) for 20 s, then Admira Fusion x-base Composite resin were placed in bulk and 

light-cured for 20 s. Finishing and polishing was done immediately 

 

GROUP 3 - ACTIVA PRONTO ™ - PULPDENT (universal, stackable Hydrophilic 

composite resin)  

Universal, 8th generation bonding agent was applied and light-cured (Bluephase, Ivoclar 

Vivadent) for 20 s, ACTIVA PRONTO ™ then Composite resin was placed in 

increments of 2mm and light-cured for 20 s. Finishing and polishing were done 

immediately. 

Teeth were stored in Phosphate buffered saline for thirty days at 37°C. Then, they were 

subjected to 1000 thermocycles between temperature baths at 5°C and 55°C. The cycle in 

each bath lasted for 30 seconds with a transfer time of 10 seconds. The root apices were 

sealed with composite resin and the teeth were painted with two coats of nail varnish to 

within 1 mm of the margins of the restorations. The samples were immersed in freshly 

prepared 50% silver nitrate solution for 4 hours in a dark room. Later, the excess dye was 

washed off under running water, and samples were again immersed group-wise in a 

freshly prepared X-ray developer solution exposed to 200 watts light bulb for 4 hours. 

Further, the teeth were removed from the solution and gently rinsed under running water. 

An isomet diamond saw was used to cut the teeth longitudinally through the center of the 
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restorations under water coolant. All sections were observed under a binocular 

stereomicroscope at 20×. The evaluator scored the depth of dye penetration 

independently at enamel and dentin margins. The scoring system used was similar to that 

used by Munro, Hilton, and Hermesch.  Value and its inference in the present study are as 

follows: 

Score 0 – No evidence of microleakage  

Score 1 – Dye penetration up to half of the cavity depth [enamel restoration junction] 

Score 2 – Microleakage more than half of the depth of cavity wall [dentin restoration 

junction] 

Score 3 – Dye leakage involves axial wall 

Mean leakage scores for all groups were calculated. 

 

Statistical analysis 

SPSS (Statistical Package For Social Sciences) version 20. [IBM SPASS statistics (IBM 

corp. Armonk, NY, USA released 2011)] was used to perform the statistical analysis. The 

data obtained was entered in the excel spreadsheet. Kruskal–Wallis nonparametric 

analysis was done to evaluate differences among the experimental groups.  

Mann–Whitney test was used to compare the difference between occlusal and gingival 

scores within each group and other experimental groups. 
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Figure 1-8th Generation Bonding Agent 

GC G-Premio Bond 

 

 

 

Figure 2-Filtek™ 3M™ ESPE™ 

(Microhybrid) Bulk Fill Flowable 

Restorative material 

Figure 3-Admira Fusion x-base -VOCO 

(Nano-hybrid ORMOCER base Bulk Fill 

Flowable Restorative material)  

 

Figure 4 - ACTIVA PRONTO ™ - 

PULPDENT (universal, stackable 

Hydrophilic Bulk Fill composite resin) 
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Figure 5-Light curing unit- Ivoclar Vivadent 

Bluephase N 

Figure 6-Micro Applicator tips 

Figure 7-William’s Periodontal Probe Figure 8-Airotor and Micromotor 

Figure 9- Straight fissure diamond point 

SF-41  Mani Dia-Bur 

 

Figure 10- Composite finishing and 

polishing burs 
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Figure 11- Samples- Group A, Group B, Group C, 

 

 

Figure 12- Class V 

cavity preparation  

 

Figure 13- Application 

of Bonding Agent 

 

Figure 14- Class V 

composite restoration  
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          LAB PROCEDURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Figure 15- Application of nail varnish and 

sealing the root apex  

Figure 16- Silver nitrate staining of 

the specimens 

Figure 17- Observation of sectioned 

specimens under stereomicroscope 
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         STEREOMICROSCOPIC IMAGES                                                              

  

Figure 18- Microscopic dye penetration in Group A 

Figure 19- Microscopic dye penetration in Group B 
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Figure 20- Microscopic dye penetration in Group B 
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6. RESULTS 

The following tables gives the microleakage scores around class V cavities restored with 

newer composites at enamel and dentin margins. 

Table 2- Microleakage scores of Filtek Bulkfill composite around Class V cavities 

Group I : Filtek Bulkfill 

Sr. 

No. 

Sample 

No. 

Microleakage 

Score 

Enamel 

Margin 

Dentin 

Margin 

1 No.1 3 3 

2 No.2 0 2 

3 No.3 1 2 

4 No.4 3 2 

5 No.5 0 0 

6 No.6 1 0 

7 No.7 2 1 

8 No.8 0 2 

9 No.9 3 3 

10 No.10 0 2 

11 No.11 1 2 

12 No.12 3 2 

13 No.13 0 0 

14 No.14 1 0 
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Table 3- Microleakage scores of Admira Fusion x-base VOCO composite around Class 

V cavities 

Group II : Admira Fusion x-base VOCO 

Sr. 

No. 
Sample No. 

Microleakage Score 

Enamel 

Margin 

Dentin 

Margin 

1 No.1 1 0 

2 No.2 0 0 

3 No.3 0 1 

4 No.4 1 0 

5 No.5 1 0 

6 No.6 1 2 

7 No.7 1 1 

8 No.8 0 1 

9 No.9 0 0 

10 No.10 1 0 

15 No.15 2 1 

16 No.16 0 2 

17 No.17 0 2 

18 No.18 0 2 

19 No.19 1 2 

20 No.20 1 2 



RESULTS 

30 
 

11 No.11 0 1 

12 No.12 0 1 

13 No.13 1 1 

14 No.14 1 1 

15 No.15 0 1 

16 No.16 0 1 

17 No.17 1 2 

18 No.18 1 2 

19 No.19 0 1 

20 No.20 1 1 

 

Table 4- Microleakage scores of Activa Pronto composite around Class V cavities 

Group III : ACTIVA PRONTO 

Sr. 

No. 
Sample No. 

Microleakage Score 

Enamel 

Margin 

Dentin 

Margin 

1 No.1 1 1 

2 No.2 1 1 

3 No.3 0 2 

4 No.4 0 1 

5 No.5 1 2 

6 No.6 1 1 

7 No.7 1 2 

8 No.8 1 1 
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9 No.9 1 1 

10 No.10 1 1 

11 No.11 0 2 

12 No.12 0 1 

13 No.13 1 2 

14 No.14 1 1 

15 No.15 1 2 

16 No.16 1 1 

17 No.17 0 1 

18 No.18 1 1 

19 No.19 1 2 

20 No.20 0 1 

 

Table 5: Comparison of microleakage scores in enamel margin and Dentin margin 

between Filtek Bulk Fill, Admira Fusion x-base VOCO and Activa Pronto restorative 

material 

*Statistical significance set at 0.05; N: Number of samples; χ2 Value: Chi Square Value 

 

 

 
Groups N 

Mean 

Rank 

χ2 

Value 
P Value 

Enamel 

Margin 

Filtek Bulk Fill 20 33.75 

1.95 0.376 Admira Fusion x-base VOCO 20 26.85 

Activa Pronto 20 30.9 

Dentin 

Margin 

Filtek Bulk Fill 20 37.9 

10.17 0.006* Admira Fusion x-base VOCO 20 21.7 

Activa Pronto 20 31.9 
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Interpretation: 

The Kruskal Wallis test reveals a statistically significant difference in microleakage 

scores in dentin margins (χ2 Value = 10.17; P=0.006) between Filtek Bulk Fill, Admira 

Fusion x-base VOCO, and Activa Pronto restorative materials. Whereas enamel margins 

didn’t show statistically significant difference in microleakage scores between Filtek 

Bulk Fill, Admira Fusion x-base VOCO and Activa Pronto restorative materials. (χ2 

Value = 1.95; P=0.376) 

Graph 1: Distribution of mean rank of microleakage scores in enamel margin and Dentin 

margin between Filtek Bulk Fill, Admira Fusion x-base VOCO and Activa Pronto 

restorative material. 
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Table 6: Multiple Comparison of microleakage score between Filtek Bulk Fill, Admira 

Fusion x-base VOCO and Activa Pronto restorative material in the enamel margin 

*Statistical significance set at 0.05; N: Number of samples; 

Interpretation: 

Mann-Whitney U test displays no statistically significant difference in micro leakage 

between Filtek Bulk Fill vs Admira Fusion x-base VOCO (P=0.206); Filtek Bulk Fill vs 

Activa Pronto (P=0.514) and Admira Fusion x-base VOCO vs Activa Pronto (P=0.333) 

in the enamel margin. 

Graph 2: Mean rank of microleakage scores between Filtek Bulk Fill and Admira Fusion 

x-base VOCO restorative material in the enamel margin. 

 

 

 

 

 
Groups N 

Mean 

Rank 

Mann-

Whitney 

U Value 

P 

Value 

Enamel Margin 

Filtek Bulk Fill 20 22.65 
157 0.206 

Admira Fusion x-base VOCO 20 18.35 

Filtek Bulk Fill 20 21.6 
178 0.514 

Activa Pronto 20 19.4 

Admira Fusion x-base VOCO 20 19 
170 0.333 

Activa Pronto 20 22 

17
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21

22

23

Admira Fusion x-
base VOCO

Activa Pronto

Enamel Margin

Enamel Margin
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Graph 3 : Mean rank of microleakage scores between Admira Fusion x-base VOCO and 

Activa Pronto restorative material in the enamel margin. 

 

  

 

 

 

 

 

 

 

 

Graph 4: Mean rank of microleakage scores between Filtek Bulk Fill and Activa Pronto 

restorative material in the enamel margin. 
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Table 7: Multiple Comparison of microleakage scores between Filtek Bulk Fill, Admira 

Fusion x-base VOCO and Activa Pronto restorative material in the Dentin margin. 

     *Statistical significance set at 0.05; N: Number of samples;  

Interpretation: 

Mann-Whitney U test displays that Admira Fusion x-base VOCO restorative material has 

a statistically significant lower microleakage score in the Dentin margin area when 

compared to Filtek Bulk Fill (P=0.006) and Activa Pronto restorative material (P=0.015). 

Filtek Bulk Fill and Activa Pronto restorative materials, on the other hand, did not show a 

statistically significant change in microleakage score in the Dentin margin area. 

(P=0.132) 

Graph 5: Mean rank of microleakage score between Filtek Bulk Fill and Admira Fusion 

x-base VOCO restorative material in the dentin margin.                         

 

 

 

 

 
Groups N 

Mean 

Rank 

Mann-

Whitney U 
P Value 

Dentin 

Margin 

Filtek Bulk Fill 20 25.35 

103 0.006* Admira Fusion x-base 

VOCO 
20 15.65 

Filtek Bulk Fill 20 23.05 
149 0.132 

Activa Pronto 20 17.95 

Admira Fusion x-base 

VOCO 
20 16.55 

121 0.015* 

Activa Pronto 20 24.45 
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Graph 6: Mean rank of microleakage score between Filtek Bulk Fill and Activa Pronto 

restorative material in the dentinal margin. 

 

 

 

 

 

 

 

 

 

Graph 7: Mean rank of microleakage score between Admira Fusion x-base VOCO and 

Activa Pronto restorative material in the dentinal margin. 
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7.DISCUSSION 

 

In modern dental practice, the advances in adhesive dentistry, the increased focus on the 

aesthetics of dental restorations and implementation of a minimally invasive dentistry 

approach, put together have a great influence on the treatment of cervical lesions(47). 

Bulk-fill composite resins and conventional composite resins have shown a successful 

clinical performance in Class II cavities(47). 

 

Restoration of cervical lesions is challenging since part of their margin is in the enamel 

and part of it is in dentin or cementum(34),(47). 

Composite resins are one of the most preferred choices of materials due to their 

characteristics, such as preservation of tooth structure, aesthetics, and adhesion. 

However, resin composites have several limitations, including technique sensitivity, 

polymerization shrinkage, and the possibility of microleakage followed by dentin 

sensitivity and secondary caries(40).  

 

The microleakage of composite restorations is a major concern for dentists. It is the main 

cause of the failure of the composite restorations due to their polymerization shrinkage 

and coefficient of thermal expansion(48),(49),(50). 

 

The type of restorative material, formulation of the material, and its method of 

application are among the important factors affecting the microleakage(51),(52),(37). 

Simplifying the application of restorative dental materials is necessary to save time and 

decrease procedural errors.  
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Many innovations in restorative materials appear to improve the success rates of such 

materials. One such innovation is nanotechnology in dentistry. Nanotechnology is 

defined as the use of numerous physical and chemical approaches to create materials and 

structures in the range of 0.1–100 nm(47). 

 

In this study, three recent flowable bulk-fill resin composites were used to evaluate for 

microleakage around class V cavities. 

3M™ ESPE™ Filtek™ Bulk Fill Flowable composite- Nanofiller technology. 

Admira Fusion x-base- Nano-hybrid ORMOCER technology. 

ACTIVA PRONTO- A patented, shock-absorbing, rubberized-resin technology. 

 

Compared with conventional composite resins, these new composite resins with low 

viscosity and high filler content boost a few advantages: 

Easily applicable to cavities with complicated forms i.e., One-step placement up to 4mm, 

the time required for the filling procedure is short, Reduced shrinkage stress, Easy 

adaptation, and Excellent wear resistance. 

 

In the present study class V cavities are selected because cervical lesions have been a 

restorative challenge for any kind of restorative material due to their complex 

morphology where the margins are partly in enamel and partly in dentin/cementum. The 

primary problem associated with the restoration of class V cavities is microleakage at 
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gingival margins located in dentin. On the contrary, both enamel and dentin margins can 

be evaluated in this type of cavity(2). 

 

Orlowski et al., stated statistically significant better marginal integrity of tested flowable 

composite materials, SDR, SonicFill, and Filtek bulk-fill compared to the composite 

TetricEvoCeram bulk-fill and they explained their findings by the flow consistency of 

flowable composites during application(53).  

 

Peutzfeldt and Asmussen reported that the degree of fluidity during application of the 

composite material influences the marginal adaptation and the increased fluidity of the 

composite makes it adhere better to the walls of the cavity(54). 

 

In this study, the dye penetration method was used to evaluate microleakage. Different 

techniques have been used for the evaluation of microleakage in different studies. 

However, the most commonly used technique is dye penetration through the restorative 

material‒tooth structure interface. Although it is an easy, inexpensive technique, it 

depends on the concentration and accuracy of the researcher for observing the results in 

the samples(55). 

 

Wu and Cobb developed the silver-staining technique which gives strong optical contrast. 

Its permeation into the specimen can be easily detected when compared with other 

organic dyes. Silver ion is extremely small (0.059 nm) when compared to a typical 
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bacterium (0.5–0.1 ìm). It is more penetrative and hence was used in this 

study(56),(57),(58). 

 

In this study, thermocycling was done because it is a broadly used method in dental 

material science research to simulate temperature changes that take place in the oral 

environment. In the current study, all specimens were subjected to 1000 cycles between 

5° C and 55° C with a dwell time of 30 seconds which is considered an appropriate 

artificial aging test because it is equivalent to 12 months of clinical service(59). 

 

In this study, the 8th generation bonding agent has been used. In accordance to studies 

done by Joseph et al. and Kambale et al. (2014) concluded that 8th generation dentin 

bonding agents showed better bond strength compared to 6th and 7th generation dentin 

bonding agents (60),(61). 

 

Based on the findings of the present study, the null hypothesis was rejected given that a 

significant difference in microleakage was noted between the different types of 

composite resins at the dentin margins, whereas there was no statistically significant 

difference in the microleakage at enamel margins. 

 

Potential reasons for microleakage at the dentin restoration margin are cavity 

configuration (C-factor), dentinal tubule orientation to the cervical wall (CEJ), the 

organic content of dentine substrate and movement of dentinal tubular fluids, incomplete 

alteration or removal of smear layer by acidic primers (self-etch system) for adequate 
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demineralization and hybrid layer formation, dentin substrates hydration level, acid 

component composition (pH, osmolarity, and thickening agent), polymerization 

contraction, physical characteristics of the restorative material, (filler loading, volumetric 

expansion, and modulus of elasticity), inadequate margin adaptation of restorative 

material, polymerization source-photoinitiator incompatibilities and instrumentation and 

finishing and polishing effects(34).  

 

The results are in accordance with previous studies such as – 

Nayak et al. in 2002 compared and evaluated four adhesive tooth-colored restorative 

materials, Fuji II, Fuji II LC, Dyract, and TPH composite resin for the amount of 

microleakage in enamel and cementum. The TPH composite resin showed maximum 

microleakage, significantly higher than Fuji II, which showed the least microleakage. All 

four materials showed more microleakage in cementum when compared to enamel(62). 

 

Cimello DT et al. in 2002 evaluated microleakage around class V restorations using a 

flowable composite compared to a hybrid composite. The study showed that in most of 

the sections, the cervical margins presented more microleakage than the occlusal margins 

(p<0.01)(63). 

 

Sujatha Gopal Sooraparaju in 2014 compared and evaluated the microleakage in class V 

lesions restored with composite resin with and without the liner and injectable 

nanohybrid composite resin. They showed that all three materials presented more 

microleakage at dentin margins compared to enamel margins(34). 
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Tavangar M, Zohri Z, Sheikhnezhad H, Shahbeig S. in 2017 Compared microleakage of 

Class V Cavities restored with the Embrace WetBond Class V Composite Resin and 

Conventional Opallis Composite Resin. This study showed that in each group, 

microleakage at gingival margins was significantly more than that at coronal 

margins(41). 

 

 

El-Keredy, Etman WM, Salama MM. in 2020 evaluated Nanoleakage of different 

composite restoration systems. Group 1: nanohybrid composite system, group 2: bulk-fill 

composite system, and group 3: flowable composite system. They concluded that the 

location of cavity margin is an important factor affecting nanoleakage; composite 

systems leak cervically more than occlusally(45). 

The current study results are not in accordance with the study done by Bajabaa, S.et al in 

2021 where microleakage was evaluated in Class V Cavities restored with Five Different 

Resin Composites, Omnichroma, Spectrum, Mosaic, Tetric N-Ceram and Harmonize 

using Dye penetration. This study showed no statistically significant difference in the 

microleakage scores at occlusal and gingival margins(46). 

 

Study limitations and scope for further study 

The present study was done under in vitro conditions and used natural extracted teeth for 

restoration. Thermocycling was used as part of the test protocol. In vitro studies are vital 

for an early assessment of the dental material. However, only an in vivo study takes into 
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account, all the potential variables that vary from patient to patient. Some of the variables 

include masticatory forces, oral temperature types of food, humidity variations and 

presence of salivary enzymes, bacterial by-products, and oral hygiene. Many new 

restorative materials are evolving rapidly, each with better properties and encouraging 

results for better performance. Therefore, further studies are required to establish the 

factual clinical worth of these materials to validate their in vitro established results. 
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 8. CONCLUSION 

Within the limitations of this in vitro study, none of the three materials was free from 

microleakage.  

1. There is no difference in microleakage among the different Bulkfill flowable 

composite resin restorative materials in enamel margins. 

2. There is a significant difference in microleakage among the different Bulkfill 

flowable composite resin restorative materials at dentin margins where Admira 

Fusion x-base VOCO restorative material has a significantly lower microleakage 

in the dentin margins. 
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9. SUMMARY 

The goal of restorative dentistry is undoubtedly to restore the tooth to its original form 

and function. 

It's always a challenge to obtain optimal bonding at the dentin interface where no enamel 

is present in the restoration of class V cavities. Dentin shows higher organic components, 

tubular structure, fluid pressure, and lower surface energy at the gingival margin that 

make bonding more difficult than enamel. 

Composite resins remain the preferred choice of clinicians due to their posit ive 

characteristics, such as aesthetics, adhesion, and tooth structure preservation. 

The microleakage of composite restorations is a major concern for dentists. It is the main 

cause of failure of the composite restorations due to their polymerization shrinkage and 

coefficient of thermal expansion. 

The kind of restorative material, formulation of the material, and its method of 

application are among the important factors affecting the microleakage. 

In this study, three recent flowable bulk-fill resin composites were used to evaluate for 

microleakage around class V cavities. 

In comparison with conventional composite resins, the new bulk-fill composite resins 

with low viscosity and high filler content boost a few advantages: 
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Easily applicable to cavities with complicated forms i.e., One-step placement up to 4mm, 

the time required for the filling procedure is short, Low shrinkage stress Easy adaptation, 

and Excellent wear resistance. 

Class V cavities were prepared on the buccal surfaces of molars and restored with the 

bulk-fill flowable composite materials. The specimens were thermocycled and stained 

using 50% silver nitrate solution. Further, they were evaluated under a stereomicroscope 

for microleakage at enamel and dentin margins. 

Results were obtained and analyzed by Kruskal-Wallis and Mann-Whitney tests. The 

results showed a statistically significant difference in microleakage scores in dentin 

margins (χ2 Value = 10.17; P=0.006) between Filtek Bulk Fill, Admira Fusion x-base 

VOCO, and Activa Pronto restorative materials. Whereas enamel margins didn't show a 

statistically significant difference in microleakage scores between Filtek Bulk Fill, 

Admira Fusion x-base VOCO, and Activa Pronto restorative materials. (χ2 Value = 1.95; 

P=0.376) 

Within the limitations of this in-vitro study, none of the three materials were free from 

microleakage. All three materials showed more microleakage in dentin margins 

compared to enamel margins. Among all the groups Admira Fusion x-base VOCO 

showed the least microleakage in the dentin margins. 
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