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Abstract 
 
The present study was directed to evaluate the effects of cavity configuration (c-factor) on the 

microleakage of Bulk Fill resin composites. Materials & Methods; A total of 180 freshly extracted 

human non-carious premolar teeth were used. Three equal cavity configurations (C- factor) (60 

teeth each); flat tooth surface (C1) was prepared by cutting 2mm of the occlusal surface to expose 

dentin, class II MOD (without axial step) (C3) were prepared with 2mm depth and 3mm width, 

and class V cavity (C5) with 3mm width, 2mm depth and 3mm height. Thirty teeth from each C-

factor were restored. The specimens were stored for one month, three months and six months in 

distilled water at 37o C in an incubator. After storage time and sealing procedures and dye 

immersion in silver nitrate 50% wt for 12 hours. Each tooth was split longitudinally into 2 halves 

and inspected under a stereomicroscope to evaluate the marginal leakage of the tooth restoration 

interface. Finally, a randomly representative specimen from each group was investigated under a 

Scanning Electron Microscope (SEM) to evaluate the qualitative examination. Result; The results 

of this study revealed that less microleakage of All resin materials when used with the 

corresponding adhesive system with all C-factors, do not eliminate the microleakage. There was 

a significant difference between the flat tooth surface and both class II and class V. Lower leakage 

score at all C-factors and at three and six storage times. Conclusions; C-factor significantly 

affected the marginal seal.  

Keywords; Bulk fill resin composites, c-factor, microleakage.              
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Introduction 

Polymerization shrinkage remains a challenge, and one of the leading causes of secondary caries around 

resin-based composites (RBCs), which is the primary season for the clinical replacement of RBCs (1, 2). 

Research has focused on improving placement techniques, materials, and composite formulation, 

primarily the material’s polymetric matrix, to develop systems with reduced polymerization shrinkage 

and polymerization shrinkage stress (3). Although low-shrinking composite resins are desirable, 

noteworthy that several factors determine the shrinkage stress of a restoration. These include cavity 

geometry, the type of material, and application technique (4). An incremental layering technique remains 

the gold standard to restore cavity preparation exceeding 2 mm, due to several reasons besides 

minimizing gap formation and polymerization stress, such as achieving adequate bonding of composite 

to tooth tissue and ensuring complete polymerization of RBC (5–9).  

The latest generations of flowable composites, i.e., bulk-fill flowable composites, have higher filler 

content and claim to have improved mechanical properties, making them preferred for larger posterior 

restorations (10). Furthermore, the filling procedures are simplified and expedited by flowable 

composites that can be placed in bulk up to 4-mm thickness, without negatively affecting the 

polymerization shrinkage, cavity adaptation, or the degree of conversion (11–14). Two recent studies 

have examined bulk-fill flowable RBCs’ mechanical and physical properties. Czasch and Ilie (14) 

compared two bulk-fill flowable RBCs, Venus Bulk Fill (Heraeus Kulzer), and SureFil SDR Flow, 

(DENTSPLY Caulk, Milford, DE, USA) and found that SDR had better mechanical properties despite a 

lower degree of conversion than Venus Bulk Fill. Besides, they found that a polymerization time of 20 s 

for 4-mm bulk placed increments of either material seems to be sufficient.  

Another study conducted by Moorthy et al. (15) compared conventional RBC with two bulk-fill flowable 

RBCs, SDR (DENTSPLY Caulk) and X-tra base (VOCO GmbH, Cuxhaven, Germany), and found that the 

bulk-fill flowable composite groups had significantly less cuspal deflection than conventional RBC, with 

no difference in cervical microleakage among the groups. These two studies use a 4-mm filling technique, 

which goes against the convention of using incremental layering for cavity preparations exceeding 2 mm. 

This contemporary bulk-fill flowable RBC and its new technique have few independent studies to validate 

it and need further evaluation (16). Microleakage measurement provides an assessment of the marginal 

adaptation by evaluating dye penetration between the tested material and the tooth structure (17, 18). 

The longevity of a composite restoration is mainly affected by the microleakage; thus, it is essential to 

evaluate it (19, 20). This study aimed to evaluate the marginal microleakage, through evaluating dye 

penetration, of the bulk-fill flowable RBCs in comparison with the conventional RBC (nanohybrid), 

utilizing the incremental and bulk-filling technique.  
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Two hypotheses were investigated: (a) the nanohybrid RBC Filtek™ Supreme Ultra Universal Restorative 

will exhibit less marginal leakage than two bulk-fill flowable RBCs, Filtek™ Bulk Fill Flowable 

Restorative and SureFil® SDR® flow and (b) the nanohybrid RBC when restored in 2 mm increments 

will exhibit less marginal leakage than 4-mm bulk.  The hyposis of this study was directed to study the 

effects of cavity configuration that may affect the microleakage of different bulk-fill resin composites. 

 

Materials & Methods 

All the materials compositions are listed according to the manufacturer’s profile. 

 

Table (1) resin composite and their adhesive: 

 

Product 

name 

 Category Composition  Manufacturer and Batch 

number 

Filtek™ 

Bulk Fill A2 

Bulk fill 

micro-

hybrid 

resin 

composite 

Bis-GMA, UDMA, Bis-EMA, procrylate resins 

Ytterbium trifluoride, zirconia, silica 

(64.5wt%, 42.5vol%) 

3M ESPE Dental Product 

St. Paul, MN,USA 

(3MESPE,website 

www.3mespe.com)            

( N540884) 

SureFil® 

SDR® flow 

Posterior 

Bulk Fill 

Flowable,  

Flowable  

Bulk fill 

Restorative  

Modified UDMA, ethoxylated ethoxylated 

Bisphenol A dimethacrylate, and TEGDMA, 

resins. The filler is a combination of 

Bariumalumino-fluoro-borosilicate glass and 

strontium alumino-fluoro-silicate glass 

DENTSPLY Caulk 

G-aenial 

(One step) 

self etch 

adhesive 

 

4-Methacryloxyethyltrimllitate anhydride 5-

10% , acetone 30-40%, water 15-20% , 

Dimethacrylat 15-20% , phosphoric acid ester 

monomer 15-20% , silicon dioxide 1-5% , 

photoinitiator 

GC, Tokyo Japan 

(12101121) Website 

www.gc-dental.com 

 

HEMA: 2-hydroxyethyl-methacrylate. **BIS-GMA: bisphenol-a-diglycidyl-ether-dimethacrylate. 

***TEGDMA: tri-ethylene-glycol-dimethacrylate. +UDMA: Urethane dimethacrylate. 

http://www.gc-dental.com/
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Application of resin composite 

Application of adhesive system according to the manufacturer's instructions, After that application, 

the restorative material of all groups was applied by incremental technique and light-cured for 40 sec 

according to the manufacturer's instructions, A3 shade color was used for each restorative material, 

and resin composite was packed by using Teflon applicator into the prepared cavity as the following;  

Flat tooth surface (C1); 1mm increment of resin composite was applied on all the tooth surfaces and 

light-cured for 20 sec and another layer of 1mm was applied and cured for 20 sec. 

Methods 

A total of 180 freshly extracted human non-carious premolar teeth were cleaned with pumice and rubber 

cup mounted on a low-speed rotary hand-piece with water coolant. Teeth were rinsed with water and 

stored in distilled water in an incubator at 37O C.  C1 factor (C1); (one bonded surface) A standardized 

flat tooth surface were prepared in 60 teeth (30 for Silorane group and 30 for Kalore group) using carbide 

burs(1)  in high-speed handpiece with profuse water-coolant by creating a depth cut grooves of 2mm at 

the occlusal surface of a premolar. A graduated periodontal probe was used to confirm the depth. These 

grooves were united together to create a flat tooth surface (the bur was replaced after 3 preparations). C3 

factor (C3); (3 bonded surfaces) A standardized Class II MOD cavity without any axial step prepared in 

60 teeth (30 for Silorane group and 30 for Kalore group) by using carbide burs(2) in high-speed 

handpiece with profuse water-coolant. Bucco-lingual width occlusally (2mm) in the middle 1/3 rd of the 

cusp tip of the teeth. The buccal and lingual walls were approximately parallel. The cavity depth was 2 

mm. Burs were discarded after three preparations to maintain cutting efficiency and using graduated 

periodontal probes to confirm the dimensions.C5 factor (C5); (5 bonded surface) Standardized class V 

cavities were prepared on the buccal surface of 60 teeth (30 for Silorane group and 30 for Kalore group). 

The outline of each preparation was prepared by using a window matrix give class V shape. The 

dimensions of class V cavities were 2 mm mesiodistally, 2 mm depth and 2 mm occluso-gingivally with 

the gingival margin at least 1.0 mm above the CEJ. The preparation was done by using carbide burs(3)in 

a high-speed handpiece with profuse water-coolant were used to carry out all preparations. A new bur 

was used for every three cavity preparations to maintain cutting efficiency and using graduated 

periodontal probes to confirm the dimensions.  
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Class II (C3); the first 2mm increment of resin composite was applied to the buccal wall of MOD cavity 

obliquely from the pulpal floor to the outer occlusal margins and light-cured for 40 seconds. The second 

increment of 2mm was applied to the lingual wall obliquely from the pulpal floor to the occlusal margin 

and light-cured for 40 sec. The remaining of the cavity was filled with 1 mm increment up to the occlusal 

margin and cured for 40 seconds.  

Class V (C5); the first increment of 1mm of resin composite was applied diagonally to the occlusal wall 

of class V cavity and light-cured for 20 seconds. Then, the second layer of 1mm was applied diagonally 

to the cervical wall and light-cured for 20 seconds. The remaining of the cavity was filled with 1mm and 

light-cured for 20 seconds. 

After restorative procedures, the teeth were stored in water at 37°C in an incubator with 100% humidity 

at different storage times (one month, three months and six months) until they were tested. The 

specimens were immersed in an aqueous solution of 50wt% ammoniacal silver nitrate (pH 9.5) for 24 h, 

followed by 8h in a photo-developing solution. Teeth were sectioned longitudinally. 

 

Microleakage measurement using dye penetration technique  

For Stereomicroscope and Scanning Electron Microscope (SEM) examination a special treatment for 

each specimen proceeded firstly;   

The specimens were immersed in an aqueous solution of 50wt% ammoniacal silver nitrate (pH 9.5) for 

24 h, followed by 8h in a photo-developing solution, to permit the reduction of di-ammine silver ions to 

metallic silver grains. The specimens were removed from the photo-developing solution and washed in 

running water for 2min. Then the specimens were dehydrated in ascending concentrations of ethanol 

as follows: 25% for 20 min, 50% for 20 min, 75% for 20 min, 95% for 30 min, and 100% for 60 min. 

 

Sectioning of specimens 

Teeth were sectioned longitudinally in a buccolingual direction through the middle of the restoration for 

class V and flat dentin specimens by using a fine diamond disc at low speed with water coolant. While 

for class II MOD specimens the sectioning was in mesio-distall direction through the middle of the 

restoration. The degree of dye penetration was assessed by using a modified scoring system according 

to the following;  
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Score 0 = No dye penetration 

Score I = Dye penetration along the enamel wall only. 

Score 2= Dye penetration along with enamel and extend up to1mm in the dentinal wall. 

Score 3= Dye penetration along with enamel and extend 2mm in the dentinal wall for flat tooth surface 

and class II, while extending along the entire length of the cervical floor of class V. 

Score 4= Dye penetration up to the dentin bridge more than 2mm in the dentinal wall for flat dentin and 

class II, while extending along the entire length of the cervical floor and one-half of the axial wall of class 

V. 

 

Results      

The mean leakage score and standard deviation values of the collected data were calculated for each 

group. Statistical analysis for the mean of each group was done using the Kruskal–Wallis test followed 

by the Mann–Whitney U test to compare between the different variables. The significance level was set 

at (P ≤ 0.05). Statistical analysis was performed with software IBM® SPSS® Statistics version 20. 

Effect of Configuration factor regardless of the effects of the other variables 

Statistically; there was a significant difference between Silorane and Kalore resin composite in all C-

factor. Where in flat dentin (C1) groups the mean leakage value (0.53±0.07) for Silorane resin composite 

was higher than the mean leakage value (0.36±0.05) for Kalore resin composite where p-value=(0.001). 

While in Class II (C3) groups and Class V (C5) groups the mean leakage value (1.52±0.7) and (1.95±0.7 

) respectively for Silorane resin composite was lower than the mean leakage value (1.74±0.9) and 

(2.12±0.1) respectively for Kalore resin composite where p-value=(0.001). 
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A: significant (p<0.05) 

Table (2): The mean, standard deviation (SD) and p-values of the effect of C-factor for restorative 

material regardless of the other variables. 

 

 

Figure 1: Bar chart representing of the effect of C-factor for restorative material regardless the other 

variables 

 

 

Group 

 

 Time 

C1 (Flat dentin) 

Mean ± SD 

C3 (Class II) 

Mean ± SD 

C5 (ClassV) 

Mean ± SD 

S 0.53±0.07 1.52±0.7 1.95±0.7 

K 0.36±0.05 1.74±0.9 2.12±0.1 

P-value 0.001A 0.001A 0.001A 
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Effect of storage time 

Statistically; There was no significant difference between the mean leakage value (0.90±0.09) of Silorane 

at one month and the mean leakage value (0.92±0.09) of Kalore at one month where p-value (0.2). Also 

no significant difference between the mean leakage value (1.38±0.8) of Silorane at three months and the 

mean leakage value (1.39±0.9) of Kalore at three months where p-value (0.4).  

While a statistically significant difference was found between the mean leakage value (1.70±0.6) of 

Silorane at six months and the mean leakage value (1.83±0.6) of Kalore at six months where p-value 

(0.04). 

 

  

 

 

B; significant (p<0.05)   a, b; non-significant (p>0.05) 

Table (3): The mean, standard deviation (SD) values and P-value for the effect of storage time on 

restorative materials: 

 

Figure (2): Bar chart representing the effect of storage time on restorative materials. 

Group Time S (Mean ± SD) K (Mean ± SD) P-value 

T1 (1month) 0.90±0.09 0.92±0.09 0.2a 

T3 (3months) 1.38±0.8 1.39±0.9 0.4b 

T6 (6months) 1.70±0.6 1.83±0.6 0.04B 
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Photograph of the restorative materials under the stereomicroscope: 

 

Figure(3); photograph under the stereomicroscope of a sectioned tooth with Silorane resin composite  

of C-factor 5 after one month storage showing score (2). 

 
 

 

Figure (4); photograph under the stereomicroscope of a sectioned tooth with Siloran resin composite  

of C-factor 5 after three months storage showing score (2). 
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Scanning Electron Microscope observations 

Scanning Electron Microscope (SEM) was used to determine the marginal gap as it provides high 

resolution electron micrographs and it can provide a more accurate picture of the marginal leakage 

 

Figure (5): Scanning electron photomicrograph for the resin dentin interface (at 1500X) of  Silorane at 

6 months storage showing gap at the interface. 

 

Figure (6): Scanning electron photomicrograph for the resin dentin interface (at 1500X) of  Kalore at 

six months storage showing gap at the interface. 
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Discussion 

In the present in vitro study, we compared the marginal microleakage (silver nitrate uptake) observed 

with nanohybrid RBCs in two different clinical protocols and two bulk-fill flowable composites. The first 

protocol used the conventional recommended incremental technique served as a control group and a 4-

mm bulk of nanohybrid RBC to be comparable with the tested bulk-fill flowable RBCs, bulk-fill flowable 

RBC, Filtek™ Bulk Fill Flowable Restorative (3M™, ESPE™), and SureFil® SDR® flow (DENTSPLY 

Caulk), according to their manufacturers’ recommendations. To simulate clinical conditions, extracted 

intact human teeth were used in this investigation. After randomization and preparation of the samples, 

the teeth were kept in distilled water throughout the investigation to prevent dehydration. All cavities 

were prepared and restored by the same experienced operator. All the samples were thermocycled for 

2,000 cycles to resemble the aging of the restoration in the oral environment and then were embedded 

in silver nitrate to detect microleakage. Based on our results, the first null hypothesis was rejected: the 

nanohybrid RBC did not exhibit less marginal leakage than the two bulk-fill flowable RBCs using the 

incremental technique and exhibited more microleakage using the bulk-filling technique. The second 

null hypothesis was also rejected: the nanohybrid RBC when restored in 2-mm increments exhibited 

less marginal leakage than the 4-mm bulk. The results of this in vitro study revealed that the Filtek™ 

Bulk Fill Flowable RBC had the lowest mean value for marginal microleakage. However, the standard 

deviation was wide compared with the conventional nanohybrid RBC incremental technique, which had 

a mean value very similar to that of the Filtek™ Bulk Fill Flowable RBC with a smaller standard 

deviation. There was no statistically significant difference in microleakage between the two groups, 

which is a promising result regarding the bulk-fill flowable composite. However, it is still more 

predictable to use the incremental technique. (7,8) 

These findings are following those reported by Czasch and Ilie (14) and Moorthy et al. (15). Of note in 

the latter study, the cavity design had fairly shallow areas, which might not reflect the bulk filling 

properties of the material. Although the SureFil® SDR® flow showed higher microleakage than that is 

seen with the Filteck™ Bulk Fill Flowable RBC and the nanohybrid RBC incremental technique, the 

difference was not statistically significant. The difference was also not statistically significant when the 

nanohybrid RBC was placed in 4-mm bulk. These results were in agreement with those of Roggendorf 

et al. (13), who found that 4 mm of SDR® had no detrimental effect in comparison with the conventional 

composite in terms of microleakage. Conventional nanohybrid RBC when placed in 4-mm bulk showed 

the highest microleakage, as anticipated, significantly different from the Filtek™ Bulk Fill Flowable RBC 

and the nanohybrid RBC incremental technique. This is primarily due to the limitations of the physical 

properties of the material; the incremental technique is the gold standard for conventional RBC to 

achieve good physical properties. This result is in agreement with numerous studies (28–36), which 
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reported that the inadequate resin polymerization adversely affects the RBC physical properties, reduces 

the bond strength to the tooth, and increases marginal wear and breakdown. It is noteworthy that the 

recommended 20-s curing time is shade-dependent. That time is applicable only for the universal shade 

that was used in this study for both materials and the results showed that it was sufficient. For the 

other shades of Filtek™ Bulk Fill Flowable, the manufacturer’s recommendation was 40 s. The results 

of this study are in agreement with those of Czasch and Ilie (14), who stated that the polymerization 

time of 20 s for 4 mm is appropriate. Nevertheless, the results showed that the simplified application 

procedure with 4-mm bulk of bulk-fill flowable RBCs and 20 s of curing, particularly for Filtek™ Bulk 

Fill Flowable, did not negatively affect the polymerization shrinkage. Consequently, the marginal 

microleakage is of great appeal. The results of this study also revealed that the marginal microleakage 

in the gingival surface was statistically higher than that in the occlusal surface. This result contradicts 

the study conducted by Deliperi and Bardwell (3), as they found no significant difference in dye 

penetration between the occlusal and gingival microleakage scores for most of the comparison groups, 

except one that yielded more dye penetration at the occlusal surface than at the gingival. This could be 

due to their study design; they were examining different adhesive techniques for the conventional 

restorative RBC protocol in 2-mm increments. In contrast, this study examined a bulk-filling protocol. 

The deepest area of the composite bulk may not have been adequately polymerized. Interestingly, the 

difference in microleakage could not be predicted between Filtek™ Bulk Fill Flowable and SDR®, since 

both are from the same material type, have similar properties, and have enhanced translucency (37) 

that promotes light transmittance and enables adequate curing efficiency up to 4-mm bulk of composite. 

However, the average particle size of Filtek™ is 0.6 nm, whereas the SDR® average particle size is 4.2 

nm. This difference in particle size may have contributed to hindering light penetration of the light cure 

and consequently polymerization. Another explanation could be the novel monomer composition (3). 

Study limitations and further research the methodology used for bulk-fill flowable RBC was the 

application of the material in 4-mm bulk to fill the entire cavity prepared. This methodology is in contrast 

to that used in the clinical setting, where the manufacturer recommends the use of the 4-mm bulk as 

the base layer for boxes deeper than 4 mm, followed by a capping layer (open sandwich technique). This 

is primarily due to the difficulty in handling the flowable consistency for replicating the anatomy of the 

tooth, not due to material limitation. For this reason, the study design was adequate for the intended 

polymerization and microleakage testing of the material. In this in vitro study, the polymerization 

method was specified, using 90° occlusally about the tooth, 5 mm away from the tooth with continuous 

light curing. The use of Tofflemire matrix to prevent curing light transmission proximally was necessary 

for this study (i.e., evaluating the microleakage of 4-mm bulk fill of RBC). The 5-mm distance was 

selected to simulate the clinical setting. However, curing 90° of the occlusal surface is difficult to achieve 

in some of the situations where the restoration is hard to reach, and it is not the typical clinical curing 
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method. But it was used in this study to standardize the restoration and curing method procedure for 

all the samples. Perhaps future studies could involve different cavity designs that enable a more relevant 

clinical protocol, using a clear matrix and different curing directions. In this study, we adopted a 

commonly used aging method to simulate the degradation of the bond over time in the oral cavity, aging 

by thermocycling. The efficacy of thermocycling in simulating clinical aging has been the subject of 

controversy among researchers (38, 39). Although it is the most frequently used method of aging for 

microleakage evaluation up to now, there is no consensus in the literature for a relevant regimen foraging 

(19). Other aging methods include water storage and thermomechanical loading. Previous studies 

showed a statistically significant difference between thermocycling and water storage, thermocycling 

being superior (40). Furthermore, thermomechanical loading is superior to thermocycling, with a 

statistically significant difference (41). Thermomechanical loading is recommended for use in future 

studies, as it is more analogous to the oral condition. Due to time and resources limitation, the 

evaluation of dye penetration was done in a two-dimensional view, using a single section through the 

center of the restoration. This might have resulted in an underestimate of the results. Future studies 

may employ multiple sectioning of the teeth to obtain a three-dimensional view, thus presenting more 

accurate results. Also, the evaluation of dye penetration was done using a stereomicroscope at 20× 

magnification, which was sufficient to evaluate the dye penetration. However, it would be interesting to 

examine the mode of failure using a scanning electron microscope in future studies. citation of 

composites in cavities with high C-factor. (26,27) 

 

Conclusions 

C-factor significantly affected the marginal seal. 

Long term storage in the water dramatically increased microleakage. 

Bulk fill type of restorative material is significantly affected the marginal adaptation. 

 

References 

1. Brunthaler A, Konig F, Lucas T, Sperr W, Schedle A: “Longevity of direct resin composite restorations 

in posterior teeth”. Clin Oral Investig 7, 63–70 (2003)  

https://www.google.com/search?q=Longevity+of+direct+resin+composite+restorations+in+posterior+teeth&oq=Longevity+of+direct+resin+composite+restorations+in+posterior+teeth&aqs=chrome..69i57j0i22i30l3.1018j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Longevity+of+direct+resin+composite+restorations+in+posterior+teeth&oq=Longevity+of+direct+resin+composite+restorations+in+posterior+teeth&aqs=chrome..69i57j0i22i30l3.1018j0j7&sourceid=chrome&ie=UTF-8


 

 

                                                  MAR Dental Sciences  

 

 
Citation:  Dr. Wakwak M A. “Effects of Cavity Configuration (c-factor) on Microleakage of Different Bulk Fill Resin 
Composites” MAR Dental Sciences 2.2 (2021) 

      14 

2.Sarrett DC: “Clinical challenges and the relevance of materials testing for posterior composite 

restorations”. Dent Mater 21, 9– 20 (2005) 

3. Deliperi S, Bardwell DN: “An alternative method to reduce polymerization shrinkage in direct posterior 

composite restorations”. J Am Dent Assoc 133, 1387–1398 (2002) 

4. Unterbrink GL, Liebenberg WH: “Flowable resin composites as “filled adhesives”: Literature review 

and clinical recommendations”. Quintessence Int 30, 249–257 (1999)  

5. Rullmann I, Schattenberg A, Marx M, Willershausen B, Ernst CP: “Photoelastic determination of 

polymerization shrinkage stress in low-shrinkage resin composites”. Schweiz Monatsschr Zahnmed 122, 

294–299 (2012) 

6. Park J, Chang J, Ferracane J, Lee IB: “How should composite be layered to reduce shrinkage stress: 

Incremental or bulk filling?” Dent Mater 24, 1501–1505 (2008) 

7. Kim ME, Park SH: “Comparison of premolar cuspal deflection in bulk or in incremental composite 

restoration methods”. Oper Dent 36, 326–334 (2011)  

8. Davidson CL: “Resisting the curing contraction with adhesive composites”. J Prosthet Dent 55, 446–

447 (1986) 

 9. Lutz F, Krejci I, Barbakow F: “Quality and durability of marginal adaptation in bonded composite 

restorations”. Dent Mater 7, 107– 113 (1991)  

10. Ikeda I, Otsuki M, Sadr A, Nomura T, Kishikawa R, Tagami J: “Effect of filler content of flowable 

composites on resin-cavity interface”. Dent Mater J 28, 679–685 (2009)  

11. Burgess J, Cakir D: “Comparative properties of low-shrinkage composite resins”. Compend Contin 

Educ Dent 31, 10–15 (2010) 

12. Fleming GJP, Awan M, Cooper PR, Sloan AJ: “The potential of a resin-composite to be cured to a 4 

mm depth”. Dent Mater 24, 522– 529 (2008)  

13. Roggendorf MJ, Kramer N, Appelt A, Naumann M, Frankenberger R: “Marginal quality of flowable 4-

mm base vs. conventionally layered resin composite”. J Dent 39, 643–647 (2011)  

https://www.google.com/search?sxsrf=ALeKk02ehl12dzQOYf3SlfISwZb0wEFtWg%3A1610001145718&ei=-ar2X6y7K6GGmge9s53wAg&q=Clinical+challenges+and+the+relevance+of+materials+testing+for+posterior+composite+restorations&oq=Clinical+challenges+and+the+relevance+of+materials+testing+for+posterior+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1Dl5wFY5ecBYM7rAWgBcAB4AIABcogBcpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjsm4PTmYnuAhUhg-YKHb1ZBy4Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02ehl12dzQOYf3SlfISwZb0wEFtWg%3A1610001145718&ei=-ar2X6y7K6GGmge9s53wAg&q=Clinical+challenges+and+the+relevance+of+materials+testing+for+posterior+composite+restorations&oq=Clinical+challenges+and+the+relevance+of+materials+testing+for+posterior+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1Dl5wFY5ecBYM7rAWgBcAB4AIABcogBcpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjsm4PTmYnuAhUhg-YKHb1ZBy4Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03v3XXTdL2hLKgoUxcaGXvpTeoAdA%3A1610001177906&ei=Gav2X-_TNpaU4-EP1-W3oAg&q=An+alternative+method+to+reduce+polymerization+shrinkage+in+direct+posterior+composite+restorations&oq=An+alternative+method+to+reduce+polymerization+shrinkage+in+direct+posterior+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIFCAAQyQM6BwgjEOoCECdQiucXWIrnF2Ds6hdoAXAAeACAAZMBiAGTAZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwivxK_imYnuAhUWyjgGHdfyDYQQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03v3XXTdL2hLKgoUxcaGXvpTeoAdA%3A1610001177906&ei=Gav2X-_TNpaU4-EP1-W3oAg&q=An+alternative+method+to+reduce+polymerization+shrinkage+in+direct+posterior+composite+restorations&oq=An+alternative+method+to+reduce+polymerization+shrinkage+in+direct+posterior+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIFCAAQyQM6BwgjEOoCECdQiucXWIrnF2Ds6hdoAXAAeACAAZMBiAGTAZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwivxK_imYnuAhUWyjgGHdfyDYQQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01u9t7UtlJxxyoh1a5sDs8sXg6I3g%3A1610001569392&ei=oaz2X9O8F9GE4-EPjcyI6AY&q=Flowable+resin+composites+as+%E2%80%9Cfilled+adhesives%E2%80%9D%3A+Literature+review+and+clinical+recommendations&oq=Flowable+resin+composites+as+%E2%80%9Cfilled+adhesives%E2%80%9D%3A+Literature+review+and+clinical+recommendations&gs_lcp=CgZwc3ktYWIQAzIFCAAQyQM6BwgjEOoCECdQq4wBWKuMAWDgjwFoAXAAeACAAWmIAWmSAQMwLjGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwiTkYadm4nuAhVRwjgGHQ0mAm0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01u9t7UtlJxxyoh1a5sDs8sXg6I3g%3A1610001569392&ei=oaz2X9O8F9GE4-EPjcyI6AY&q=Flowable+resin+composites+as+%E2%80%9Cfilled+adhesives%E2%80%9D%3A+Literature+review+and+clinical+recommendations&oq=Flowable+resin+composites+as+%E2%80%9Cfilled+adhesives%E2%80%9D%3A+Literature+review+and+clinical+recommendations&gs_lcp=CgZwc3ktYWIQAzIFCAAQyQM6BwgjEOoCECdQq4wBWKuMAWDgjwFoAXAAeACAAWmIAWmSAQMwLjGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwiTkYadm4nuAhVRwjgGHQ0mAm0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02eR_ftpN9j6YiitxFrOddhI3R8bg%3A1610001589374&ei=taz2X9-KFo2G4-EPm-qP4A0&q=Photoelastic+determination+of+polymerization+shrinkage+stress+in+low-shrinkage+resin+composites&oq=Photoelastic+determination+of+polymerization+shrinkage+stress+in+low-shrinkage+resin+composites&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUPdwWPdwYL10aAFwAXgAgAF1iAF1kgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwifucmmm4nuAhUNwzgGHRv1A9wQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02eR_ftpN9j6YiitxFrOddhI3R8bg%3A1610001589374&ei=taz2X9-KFo2G4-EPm-qP4A0&q=Photoelastic+determination+of+polymerization+shrinkage+stress+in+low-shrinkage+resin+composites&oq=Photoelastic+determination+of+polymerization+shrinkage+stress+in+low-shrinkage+resin+composites&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUPdwWPdwYL10aAFwAXgAgAF1iAF1kgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwifucmmm4nuAhUNwzgGHRv1A9wQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02eR_ftpN9j6YiitxFrOddhI3R8bg%3A1610001589374&ei=taz2X9-KFo2G4-EPm-qP4A0&q=Photoelastic+determination+of+polymerization+shrinkage+stress+in+low-shrinkage+resin+composites&oq=Photoelastic+determination+of+polymerization+shrinkage+stress+in+low-shrinkage+resin+composites&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUPdwWPdwYL10aAFwAXgAgAF1iAF1kgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwifucmmm4nuAhUNwzgGHRv1A9wQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03pKy8hkkvElPNVqZ7AV3c50UqWEQ%3A1610001605602&ei=xaz2X-uSJPWU4-EPosmE-AQ&q=How+should+composite+be+layered+to+reduce+shrinkage+stress%3A+Incremental+or+bulk+filling%3F&oq=How+should+composite+be+layered+to+reduce+shrinkage+stress%3A+Incremental+or+bulk+filling%3F&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1DJYFjJYGCzZGgBcAF4AIABaogBapIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiriaium4nuAhV1yjgGHaIkAU8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03pKy8hkkvElPNVqZ7AV3c50UqWEQ%3A1610001605602&ei=xaz2X-uSJPWU4-EPosmE-AQ&q=How+should+composite+be+layered+to+reduce+shrinkage+stress%3A+Incremental+or+bulk+filling%3F&oq=How+should+composite+be+layered+to+reduce+shrinkage+stress%3A+Incremental+or+bulk+filling%3F&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1DJYFjJYGCzZGgBcAF4AIABaogBapIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiriaium4nuAhV1yjgGHaIkAU8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03eAGokbPFVXJ7y5an2VLjnJtxKvw%3A1610001620367&ei=1Kz2X4LgFeGd4-EP3KauyAc&q=Comparison+of+premolar+cuspal+deflection+in+bulk+or+in+incremental+composite+restoration+methods&oq=Comparison+of+premolar+cuspal+deflection+in+bulk+or+in+incremental+composite+restoration+methods&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DYY1jYY2CpZ2gBcAF4AIABZogBZpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiCmq21m4nuAhXhzjgGHVyTC3kQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03eAGokbPFVXJ7y5an2VLjnJtxKvw%3A1610001620367&ei=1Kz2X4LgFeGd4-EP3KauyAc&q=Comparison+of+premolar+cuspal+deflection+in+bulk+or+in+incremental+composite+restoration+methods&oq=Comparison+of+premolar+cuspal+deflection+in+bulk+or+in+incremental+composite+restoration+methods&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DYY1jYY2CpZ2gBcAF4AIABZogBZpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiCmq21m4nuAhXhzjgGHVyTC3kQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02sL4JnsQrGymA7PnC-fUWNVG5e3A%3A1610001634786&ei=4qz2X7TML-iO4-EPv6e--A4&q=Resisting+the+curing+contraction+with+adhesive+composites&oq=Resisting+the+curing+contraction+with+adhesive+composites&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DIfFjIfGCOgAFoAXAAeACAAbMBiAGzAZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwi0xZ28m4nuAhVoxzgGHb-TD-8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02sL4JnsQrGymA7PnC-fUWNVG5e3A%3A1610001634786&ei=4qz2X7TML-iO4-EPv6e--A4&q=Resisting+the+curing+contraction+with+adhesive+composites&oq=Resisting+the+curing+contraction+with+adhesive+composites&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DIfFjIfGCOgAFoAXAAeACAAbMBiAGzAZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwi0xZ28m4nuAhVoxzgGHb-TD-8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03bM3X6_IU-BcITXNFz66shkkvcIA%3A1610001652175&ei=9Kz2X9KUCpaM4-EPvraB-AI&q=Quality+and+durability+of+marginal+adaptation+in+bonded+composite+restorations&oq=Quality+and+durability+of+marginal+adaptation+in+bonded+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUJN-WJN-YMWBAWgBcAB4AIABdIgBdJIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjS3sLEm4nuAhUWxjgGHT5bAC8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03bM3X6_IU-BcITXNFz66shkkvcIA%3A1610001652175&ei=9Kz2X9KUCpaM4-EPvraB-AI&q=Quality+and+durability+of+marginal+adaptation+in+bonded+composite+restorations&oq=Quality+and+durability+of+marginal+adaptation+in+bonded+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUJN-WJN-YMWBAWgBcAB4AIABdIgBdJIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjS3sLEm4nuAhUWxjgGHT5bAC8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02OaCMfg25PpDc1Fpqr4lsCdZ_jIw%3A1610001670375&ei=Bq32X5zHFqqW4-EP7tSBgAE&q=Effect+of+filler+content+of+flowable+composites+on+resin-cavity+interface&oq=Effect+of+filler+content+of+flowable+composites+on+resin-cavity+interface&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1C8Z1i8Z2DXamgBcAB4AIABcYgBcZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwic4pnNm4nuAhUqyzgGHW5qABAQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02OaCMfg25PpDc1Fpqr4lsCdZ_jIw%3A1610001670375&ei=Bq32X5zHFqqW4-EP7tSBgAE&q=Effect+of+filler+content+of+flowable+composites+on+resin-cavity+interface&oq=Effect+of+filler+content+of+flowable+composites+on+resin-cavity+interface&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1C8Z1i8Z2DXamgBcAB4AIABcYgBcZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwic4pnNm4nuAhUqyzgGHW5qABAQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01H0toNSphINBxOLJkGOaquAbSVqg%3A1610001685192&ei=Fa32X8SMC9mU4-EPqLKhqA0&q=Comparative+properties+of+low-shrinkage+composite+resins&oq=Comparative+properties+of+low-shrinkage+composite+resins&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUIB3WIB3YIV7aAFwAHgAgAGhAYgBoQGSAQMwLjGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwiE66HUm4nuAhVZyjgGHShZCNUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01H0toNSphINBxOLJkGOaquAbSVqg%3A1610001685192&ei=Fa32X8SMC9mU4-EPqLKhqA0&q=Comparative+properties+of+low-shrinkage+composite+resins&oq=Comparative+properties+of+low-shrinkage+composite+resins&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUIB3WIB3YIV7aAFwAHgAgAGhAYgBoQGSAQMwLjGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwiE66HUm4nuAhVZyjgGHShZCNUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00uW14XsXZvTafJdxmmDJ-BRkKy6A%3A1610001702036&ei=Jq32X_niAZeQ4-EPkpSV0A4&q=The+potential+of+a+resin-composite+to+be+cured+to+a+4+mm+depth&oq=The+potential+of+a+resin-composite+to+be+cured+to+a+4+mm+depth&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DR8AJY0fACYLD0AmgBcAB4AIABbIgBbJIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj5jabcm4nuAhUXyDgGHRJKBeoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00uW14XsXZvTafJdxmmDJ-BRkKy6A%3A1610001702036&ei=Jq32X_niAZeQ4-EPkpSV0A4&q=The+potential+of+a+resin-composite+to+be+cured+to+a+4+mm+depth&oq=The+potential+of+a+resin-composite+to+be+cured+to+a+4+mm+depth&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DR8AJY0fACYLD0AmgBcAB4AIABbIgBbJIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj5jabcm4nuAhUXyDgGHRJKBeoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01b-1-GsuPM-IXd6y7mA2Jtqt2OuQ%3A1610001750684&ei=Vq32X7ulKc-F4t4P2ImZoAM&q=Marginal+quality+of+flowable+4-mm+base+vs.+conventionally+layered+resin+composite&oq=Marginal+quality+of+flowable+4-mm+base+vs.+conventionally+layered+resin+composite&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DKbFjKbGCZcGgBcAB4AIABrwGIAa8BkgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwi7qL_zm4nuAhXPgtgFHdhEBjQQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01b-1-GsuPM-IXd6y7mA2Jtqt2OuQ%3A1610001750684&ei=Vq32X7ulKc-F4t4P2ImZoAM&q=Marginal+quality+of+flowable+4-mm+base+vs.+conventionally+layered+resin+composite&oq=Marginal+quality+of+flowable+4-mm+base+vs.+conventionally+layered+resin+composite&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DKbFjKbGCZcGgBcAB4AIABrwGIAa8BkgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwi7qL_zm4nuAhXPgtgFHdhEBjQQ4dUDCA0&uact=5


 

 

                                                  MAR Dental Sciences  

 

 
Citation:  Dr. Wakwak M A. “Effects of Cavity Configuration (c-factor) on Microleakage of Different Bulk Fill Resin 
Composites” MAR Dental Sciences 2.2 (2021) 

      15 

14. Czasch P, Ilie N: “In vitro comparison of mechanical properties and degree of cure of bulk fill 

composites”. Clin Oral Investig 17, 227– 235 (2013) 

 15. Moorthy A, Hogg CH, Dowling AH, Grufferty BF, Benetti AR, Fleming GJ: “Cuspal deflection and 

microleakage in premolar teeth restored with bulk-fill flowable resin-based composite base materials”. 

J Dent 40, 500–505 (2012)  

16. Van Ende A, De Munck J, Van Landuyt KL, Poitevin A, Peumans M, Van Meerbeek B: “Bulk-filling 

of high C-factor posterior cavities: Effect on adhesion to cavity-bottom dentin”. Dent Mater 29, 269– 277 

(2013) 

 17. Rengo C, Goracci C, Juloski J, Chieffi N, Giovannetti A, Vichi A, Ferrari M: “Influence of phosphoric 

acid etching on microleakage of a self-etch adhesive and a self-adhering composite”. Aust Dent J 57, 

220–226 (2012)     

18. Guzman-Ruiz S, Armstrong SR, Cobb DS, Vargas MA: “Association between microtensile bond 

strength and leakage in the indirect resin composite/dentin adhesively bonded joint”. J Dent 29, 145– 

153 (2001)          

19. Raskin A, D’Hoore W, Gonthier S, Degrange M, Dejou J: “Reliability of in vitro microleakage tests: A 

literature review”. J Adhes Dent 3, 295–308 (2001)   

20. de Almeida JB, Platt JA, Oshida Y, Moore BK, Cochran MA, Eckert GJ: “Three different methods to 

evaluate microleakage of packable composites in class II restorations”. Oper Dent 28, 453– 460 (2003)  

21. Bogra P, Gupta S, Kumar S: “Comparative evaluation of microleakage in class II cavities restored 

with Ceram X and Filtek P-90: An in vitro study”. Contemp Clin Dent 3, 9–14 (2012)  

22. Cenci M, Demarco F, de Carvalho R: “Class II composite resin restorations with two polymerization 

techniques: Relationship between microtensile bond strength and marginal leakage”. J Dent 33, 603–

610 (2005)    

23. Duarte S Jr, de Freitas CR, Saad JR, Sadan A: “The effect of immediate dentin sealing on the 

marginal adaptation and bond strengths of total-etch and self-etch adhesives”. J Prosthet Dent 102, 1–

9 (2009)      

https://www.google.com/search?sxsrf=ALeKk00sDywru0BMBqhxPUtvxXUw7u6BSw%3A1610001766528&ei=Zq32X6zgH4zB3LUPiYieyAc&q=In+vitro+comparison+of+mechanical+properties+and+degree+of+cure+of+bulk+fill+composites&oq=In+vitro+comparison+of+mechanical+properties+and+degree+of+cure+of+bulk+fill+composites&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1CKiwFYiosBYPOOAWgBcAB4AIABZYgBZZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwisq4b7m4nuAhWMILcAHQmEB3kQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00sDywru0BMBqhxPUtvxXUw7u6BSw%3A1610001766528&ei=Zq32X6zgH4zB3LUPiYieyAc&q=In+vitro+comparison+of+mechanical+properties+and+degree+of+cure+of+bulk+fill+composites&oq=In+vitro+comparison+of+mechanical+properties+and+degree+of+cure+of+bulk+fill+composites&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1CKiwFYiosBYPOOAWgBcAB4AIABZYgBZZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwisq4b7m4nuAhWMILcAHQmEB3kQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00CqQZ5hWKZcDAjuLkfgrnZP55cTA%3A1610001785896&ei=ea32X8KjNqbfz7sPm-680A8&q=Cuspal+deflection+and+microleakage+in+premolar+teeth+restored+with+bulk-fill+flowable+resin-based+composite+base+materials&oq=Cuspal+deflection+and+microleakage+in+premolar+teeth+restored+with+bulk-fill+flowable+resin-based+composite+base+materials&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1Dga1jga2Cob2gBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiCxKSEnInuAhWm73MBHRs3D_oQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00CqQZ5hWKZcDAjuLkfgrnZP55cTA%3A1610001785896&ei=ea32X8KjNqbfz7sPm-680A8&q=Cuspal+deflection+and+microleakage+in+premolar+teeth+restored+with+bulk-fill+flowable+resin-based+composite+base+materials&oq=Cuspal+deflection+and+microleakage+in+premolar+teeth+restored+with+bulk-fill+flowable+resin-based+composite+base+materials&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1Dga1jga2Cob2gBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiCxKSEnInuAhWm73MBHRs3D_oQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00CqQZ5hWKZcDAjuLkfgrnZP55cTA%3A1610001785896&ei=ea32X8KjNqbfz7sPm-680A8&q=Cuspal+deflection+and+microleakage+in+premolar+teeth+restored+with+bulk-fill+flowable+resin-based+composite+base+materials&oq=Cuspal+deflection+and+microleakage+in+premolar+teeth+restored+with+bulk-fill+flowable+resin-based+composite+base+materials&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1Dga1jga2Cob2gBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiCxKSEnInuAhWm73MBHRs3D_oQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00vGrv-U-Qds1n-ylNbJlvaXv3MJA%3A1610001801338&ei=ia32X6CXFNzaz7sPhda9yAE&q=Bulk-filling+of+high+C-factor+posterior+cavities%3A+Effect+on+adhesion+to+cavity-bottom+dentin&oq=Bulk-filling+of+high+C-factor+posterior+cavities%3A+Effect+on+adhesion+to+cavity-bottom+dentin&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CchQFYnIUBYNKIAWgBcAB4AIABc4gBc5IBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjg_9KLnInuAhVc7XMBHQVrDxkQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00vGrv-U-Qds1n-ylNbJlvaXv3MJA%3A1610001801338&ei=ia32X6CXFNzaz7sPhda9yAE&q=Bulk-filling+of+high+C-factor+posterior+cavities%3A+Effect+on+adhesion+to+cavity-bottom+dentin&oq=Bulk-filling+of+high+C-factor+posterior+cavities%3A+Effect+on+adhesion+to+cavity-bottom+dentin&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CchQFYnIUBYNKIAWgBcAB4AIABc4gBc5IBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjg_9KLnInuAhVc7XMBHQVrDxkQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00vGrv-U-Qds1n-ylNbJlvaXv3MJA%3A1610001801338&ei=ia32X6CXFNzaz7sPhda9yAE&q=Bulk-filling+of+high+C-factor+posterior+cavities%3A+Effect+on+adhesion+to+cavity-bottom+dentin&oq=Bulk-filling+of+high+C-factor+posterior+cavities%3A+Effect+on+adhesion+to+cavity-bottom+dentin&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CchQFYnIUBYNKIAWgBcAB4AIABc4gBc5IBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjg_9KLnInuAhVc7XMBHQVrDxkQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02XGSaAEvdaQhEMW_ATsZ61XTZcfQ%3A1610001820084&ei=nK32X-TEBLWhmgfE1bywAQ&q=Influence+of+phosphoric+acid+etching+on+microleakage+of+a+self-etch+adhesive+and+a+self-adhering+composite&oq=Influence+of+phosphoric+acid+etching+on+microleakage+of+a+self-etch+adhesive+and+a+self-adhering+composite&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1C8bVi8bWDtcGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjkgsuUnInuAhW1kOYKHcQqDxYQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02XGSaAEvdaQhEMW_ATsZ61XTZcfQ%3A1610001820084&ei=nK32X-TEBLWhmgfE1bywAQ&q=Influence+of+phosphoric+acid+etching+on+microleakage+of+a+self-etch+adhesive+and+a+self-adhering+composite&oq=Influence+of+phosphoric+acid+etching+on+microleakage+of+a+self-etch+adhesive+and+a+self-adhering+composite&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1C8bVi8bWDtcGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjkgsuUnInuAhW1kOYKHcQqDxYQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02XGSaAEvdaQhEMW_ATsZ61XTZcfQ%3A1610001820084&ei=nK32X-TEBLWhmgfE1bywAQ&q=Influence+of+phosphoric+acid+etching+on+microleakage+of+a+self-etch+adhesive+and+a+self-adhering+composite&oq=Influence+of+phosphoric+acid+etching+on+microleakage+of+a+self-etch+adhesive+and+a+self-adhering+composite&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1C8bVi8bWDtcGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjkgsuUnInuAhW1kOYKHcQqDxYQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02_o4EqWVLTX6yKsHz3FxPIqyA2Mw%3A1610001836226&ei=rK32X8y0DfSE4t4PhO-p0AE&q=Association+between+microtensile+bond+strength+and+leakage+in+the+indirect+resin+composite%2Fdentin+adhesively+bonded+joint&oq=Association+between+microtensile+bond+strength+and+leakage+in+the+indirect+resin+composite%2Fdentin+adhesively+bonded+joint&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CraViraWD1bGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjMuqScnInuAhV0gtgFHYR3ChoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02_o4EqWVLTX6yKsHz3FxPIqyA2Mw%3A1610001836226&ei=rK32X8y0DfSE4t4PhO-p0AE&q=Association+between+microtensile+bond+strength+and+leakage+in+the+indirect+resin+composite%2Fdentin+adhesively+bonded+joint&oq=Association+between+microtensile+bond+strength+and+leakage+in+the+indirect+resin+composite%2Fdentin+adhesively+bonded+joint&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CraViraWD1bGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjMuqScnInuAhV0gtgFHYR3ChoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02_o4EqWVLTX6yKsHz3FxPIqyA2Mw%3A1610001836226&ei=rK32X8y0DfSE4t4PhO-p0AE&q=Association+between+microtensile+bond+strength+and+leakage+in+the+indirect+resin+composite%2Fdentin+adhesively+bonded+joint&oq=Association+between+microtensile+bond+strength+and+leakage+in+the+indirect+resin+composite%2Fdentin+adhesively+bonded+joint&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CraViraWD1bGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjMuqScnInuAhV0gtgFHYR3ChoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03GO1qfVqN0zOQ5CO53HOUfMfh0tw%3A1610001851405&ei=u632X6ubGKncz7sPupK-qA0&q=Reliability+of+in+vitro+microleakage+tests%3A+A+literature+review&oq=Reliability+of+in+vitro+microleakage+tests%3A+A+literature+review&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUJ53WJ53YPB6aAFwAHgAgAFuiAFukgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwjr5MKjnInuAhUp7nMBHTqJD9UQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03GO1qfVqN0zOQ5CO53HOUfMfh0tw%3A1610001851405&ei=u632X6ubGKncz7sPupK-qA0&q=Reliability+of+in+vitro+microleakage+tests%3A+A+literature+review&oq=Reliability+of+in+vitro+microleakage+tests%3A+A+literature+review&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUJ53WJ53YPB6aAFwAHgAgAFuiAFukgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwjr5MKjnInuAhUp7nMBHTqJD9UQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03lacA_kRLurtq_5wpqHIoULvaajQ%3A1610001868240&ei=zK32X_mEDvKZmgf1-K2IDA&q=Three+different+methods+to+evaluate+microleakage+of+packable+composites+in+class+II+restorations&oq=Three+different+methods+to+evaluate+microleakage+of+packable+composites+in+class+II+restorations&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1Cl6AFYpegBYJXsAWgBcAB4AIABaogBapIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj5msarnInuAhXyjOYKHXV8C8EQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03lacA_kRLurtq_5wpqHIoULvaajQ%3A1610001868240&ei=zK32X_mEDvKZmgf1-K2IDA&q=Three+different+methods+to+evaluate+microleakage+of+packable+composites+in+class+II+restorations&oq=Three+different+methods+to+evaluate+microleakage+of+packable+composites+in+class+II+restorations&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1Cl6AFYpegBYJXsAWgBcAB4AIABaogBapIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj5msarnInuAhXyjOYKHXV8C8EQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00S5TGAGqbLJr1IoO98hBXWHaFvHQ%3A1610001899470&ei=6632X6aaHL6E4t4P_OuywAM&q=Comparative+evaluation+of+microleakage+in+class+II+cavities+restored+with+Ceram+X+and+Filtek+P-90%3A+An+in+vitro+study&oq=Comparative+evaluation+of+microleakage+in+class+II+cavities+restored+with+Ceram+X+and+Filtek+P-90%3A+An+in+vitro+study&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1D9a1j9a2Ddb2gBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjmu7i6nInuAhU-gtgFHfy1DDgQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00S5TGAGqbLJr1IoO98hBXWHaFvHQ%3A1610001899470&ei=6632X6aaHL6E4t4P_OuywAM&q=Comparative+evaluation+of+microleakage+in+class+II+cavities+restored+with+Ceram+X+and+Filtek+P-90%3A+An+in+vitro+study&oq=Comparative+evaluation+of+microleakage+in+class+II+cavities+restored+with+Ceram+X+and+Filtek+P-90%3A+An+in+vitro+study&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1D9a1j9a2Ddb2gBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjmu7i6nInuAhU-gtgFHfy1DDgQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00y01u-7VzI0V8aCrcOgVk7QIVhXQ%3A1610001914861&ei=-q32X-mNNJiF4t4P9oCd6AI&q=Class+II+composite+resin+restorations+with+two+polymerization+techniques%3A+Relationship+between+microtensile+bond+strength+and+marginal+leakage&oq=Class+II+composite+resin+restorations+with+two+polymerization+techniques%3A+Relationship+between+microtensile+bond+strength+and+marginal+leakage&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1C3wQJYt8ECYN_EAmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjp8uPBnInuAhWYgtgFHXZABy0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00y01u-7VzI0V8aCrcOgVk7QIVhXQ%3A1610001914861&ei=-q32X-mNNJiF4t4P9oCd6AI&q=Class+II+composite+resin+restorations+with+two+polymerization+techniques%3A+Relationship+between+microtensile+bond+strength+and+marginal+leakage&oq=Class+II+composite+resin+restorations+with+two+polymerization+techniques%3A+Relationship+between+microtensile+bond+strength+and+marginal+leakage&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1C3wQJYt8ECYN_EAmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjp8uPBnInuAhWYgtgFHXZABy0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00y01u-7VzI0V8aCrcOgVk7QIVhXQ%3A1610001914861&ei=-q32X-mNNJiF4t4P9oCd6AI&q=Class+II+composite+resin+restorations+with+two+polymerization+techniques%3A+Relationship+between+microtensile+bond+strength+and+marginal+leakage&oq=Class+II+composite+resin+restorations+with+two+polymerization+techniques%3A+Relationship+between+microtensile+bond+strength+and+marginal+leakage&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1C3wQJYt8ECYN_EAmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjp8uPBnInuAhWYgtgFHXZABy0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk012f_UOCFKAABhalmPQoMKdTcYKAw%3A1610001957636&ei=Ja72X6qpJvXA3LUP8PmnsAo&q=The+effect+of+immediate+dentin+sealing+on+the+marginal+adaptation+and+bond+strengths+of+total-etch+and+self-etch+adhesives&oq=The+effect+of+immediate+dentin+sealing+on+the+marginal+adaptation+and+bond+strengths+of+total-etch+and+self-etch+adhesives&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CjnwFYo58BYOuiAWgBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjqz5bWnInuAhV1ILcAHfD8CaYQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk012f_UOCFKAABhalmPQoMKdTcYKAw%3A1610001957636&ei=Ja72X6qpJvXA3LUP8PmnsAo&q=The+effect+of+immediate+dentin+sealing+on+the+marginal+adaptation+and+bond+strengths+of+total-etch+and+self-etch+adhesives&oq=The+effect+of+immediate+dentin+sealing+on+the+marginal+adaptation+and+bond+strengths+of+total-etch+and+self-etch+adhesives&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CjnwFYo58BYOuiAWgBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjqz5bWnInuAhV1ILcAHfD8CaYQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk012f_UOCFKAABhalmPQoMKdTcYKAw%3A1610001957636&ei=Ja72X6qpJvXA3LUP8PmnsAo&q=The+effect+of+immediate+dentin+sealing+on+the+marginal+adaptation+and+bond+strengths+of+total-etch+and+self-etch+adhesives&oq=The+effect+of+immediate+dentin+sealing+on+the+marginal+adaptation+and+bond+strengths+of+total-etch+and+self-etch+adhesives&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CjnwFYo58BYOuiAWgBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjqz5bWnInuAhV1ILcAHfD8CaYQ4dUDCA0&uact=5


 

 

                                                  MAR Dental Sciences  

 

 
Citation:  Dr. Wakwak M A. “Effects of Cavity Configuration (c-factor) on Microleakage of Different Bulk Fill Resin 
Composites” MAR Dental Sciences 2.2 (2021) 

      16 

24. Medina AD, de Paula AB, de Fucio SB, Puppin-Rontani RM, Correr-Sobrinho L, Sinhoreti MA: 

“Marginal adaptation of indirect restorations using different resin coating protocols”. Braz Dent J 23, 

672–678 (2012)  

25. Jafarzadeh Kashi TS, Erfan M, Rakhshan V, Aghabaigi N, Tabatabaei FS: “An in vitro assessment of 

the effects of three surface treatments on repair bond strength of aged composites”. Oper Dent 36, 608–

617 (2011)  

26. Blunck U, Zaslansky P: “Enamel margin integrity of class I onebottle all-in-one adhesives-based 

restorations”. J Adhes Dent 13, 23– 29 (2011)  

27. Hebling J, Pashley DH, Tjaderhane L, Tay FR: “Chlorhexidine arrests subclinical degradation of 

dentin hybrid layers in vivo”. J Dent Res 84, 741–746 (2005)  

28. Federlin M, Price R: “Improving light-curing instruction in dental school”. J Dent Educ 77, 764–772 

(2013)    

29. Calheiros FC, Daronch M, Rueggeberg FA, Braga RR: “Degree of conversion and mechanical 

properties of a BisGMA:TEGDMA composite as a function of the applied radiant exposure”. J Biomed 

Mater Res B Appl Biomater 84, 503–509 (2008)  

30. Fan PL, Schumacher RM, Azzolin K, Geary R, Eichmiller FC: “Curing-light intensity and depth of 

cure of resin-based composites tested according to international standards”. J Am Dent Assoc 133, 429–

434; quiz 491–493 (2002)  

31. Shortall A, El-Mahy W, Stewardson D, Addison O, Palin W: “Initial fracture resistance and curing 

temperature rise of ten contemporary resin-based composites with increasing radiant exposure”. J Dent 

41, 455–463 (2013)  

32. Lohbauer U, Rahiotis C, Kramer N, Petschelt A, Eliades G: “The effect of different light-curing units 

on fatigue behavior and degree of conversion of a resin composite”. Dent Mater 21, 608–615 (2005)  

33. Ferracane JL, Mitchem JC, Condon JR, Todd R: “Wear and marginal breakdown of composites with 

various degrees of cure”. J Dent Res 76, 1508–1516 (1997)  

34. Vandewalle KS, Ferracane JL, Hilton TJ, Erickson RL, Sakaguchi RL: “Effect of energy density on 

properties and marginal integrity of posterior resin composite restorations”. Dent Mater 20, 96–106 

(2004) 

https://www.google.com/search?sxsrf=ALeKk0173_bOEwQBSgpM-ZMZDxaRDMVnsQ%3A1610001979730&ei=O672X-yXLNrbz7sPvaKh0As&q=Marginal+adaptation+of+indirect+restorations+using+different+resin+coating+protocols&oq=Marginal+adaptation+of+indirect+restorations+using+different+resin+coating+protocols&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1Cs3wFYrN8BYPLiAWgBcAB4AIABe4gBe5IBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwisodvgnInuAhXa7XMBHT1RCLoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk0173_bOEwQBSgpM-ZMZDxaRDMVnsQ%3A1610001979730&ei=O672X-yXLNrbz7sPvaKh0As&q=Marginal+adaptation+of+indirect+restorations+using+different+resin+coating+protocols&oq=Marginal+adaptation+of+indirect+restorations+using+different+resin+coating+protocols&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1Cs3wFYrN8BYPLiAWgBcAB4AIABe4gBe5IBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwisodvgnInuAhXa7XMBHT1RCLoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk0173_bOEwQBSgpM-ZMZDxaRDMVnsQ%3A1610001979730&ei=O672X-yXLNrbz7sPvaKh0As&q=Marginal+adaptation+of+indirect+restorations+using+different+resin+coating+protocols&oq=Marginal+adaptation+of+indirect+restorations+using+different+resin+coating+protocols&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1Cs3wFYrN8BYPLiAWgBcAB4AIABe4gBe5IBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwisodvgnInuAhXa7XMBHT1RCLoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03UiMsbcS-7LxR5Z9QqfePxM2Wr2w%3A1610002009944&ei=Wa72X8uJObTZz7sP0_mU-AU&q=An+in+vitro+assessment+of+the+effects+of+three+surface+treatments+on+repair+bond+strength+of+aged+composites&oq=An+in+vitro+assessment+of+the+effects+of+three+surface+treatments+on+repair+bond+strength+of+aged+composites&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DYnQFY2J0BYP2hAWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiLmo_vnInuAhW07HMBHdM8BV8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03UiMsbcS-7LxR5Z9QqfePxM2Wr2w%3A1610002009944&ei=Wa72X8uJObTZz7sP0_mU-AU&q=An+in+vitro+assessment+of+the+effects+of+three+surface+treatments+on+repair+bond+strength+of+aged+composites&oq=An+in+vitro+assessment+of+the+effects+of+three+surface+treatments+on+repair+bond+strength+of+aged+composites&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DYnQFY2J0BYP2hAWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiLmo_vnInuAhW07HMBHdM8BV8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03UiMsbcS-7LxR5Z9QqfePxM2Wr2w%3A1610002009944&ei=Wa72X8uJObTZz7sP0_mU-AU&q=An+in+vitro+assessment+of+the+effects+of+three+surface+treatments+on+repair+bond+strength+of+aged+composites&oq=An+in+vitro+assessment+of+the+effects+of+three+surface+treatments+on+repair+bond+strength+of+aged+composites&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DYnQFY2J0BYP2hAWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiLmo_vnInuAhW07HMBHdM8BV8Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03C1VXdwUaZwN54tB4E5nK5WZZGYg%3A1610002031934&ei=b672X7jNOIvB3LUP8q09&q=Enamel+margin+integrity+of+class+I+onebottle+all-in-one+adhesives-based+restorations&oq=Enamel+margin+integrity+of+class+I+onebottle+all-in-one+adhesives-based+restorations&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CvnAFYr5wBYIygAWgBcAB4AIABwwGIAcMBkgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwj4wM35nInuAhWLILcAHfJWDwAQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03C1VXdwUaZwN54tB4E5nK5WZZGYg%3A1610002031934&ei=b672X7jNOIvB3LUP8q09&q=Enamel+margin+integrity+of+class+I+onebottle+all-in-one+adhesives-based+restorations&oq=Enamel+margin+integrity+of+class+I+onebottle+all-in-one+adhesives-based+restorations&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CvnAFYr5wBYIygAWgBcAB4AIABwwGIAcMBkgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwj4wM35nInuAhWLILcAHfJWDwAQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk022fAY7dnchBl8yTIU-b-FADcMANQ%3A1610002054263&ei=hq72X9DPD7Hjz7sPqNaS6AQ&q=Chlorhexidine+arrests+subclinical+degradation+of+dentin+hybrid+layers+in+vivo&oq=Chlorhexidine+arrests+subclinical+degradation+of+dentin+hybrid+layers+in+vivo&gs_lcp=CgZwc3ktYWIQAzIFCAAQyQM6BwgjEOoCECdQjsMFWI7DBWCgxwVoAXAAeACAAWyIAWySAQMwLjGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwjQqqCEnYnuAhWx8XMBHSirBE0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk022fAY7dnchBl8yTIU-b-FADcMANQ%3A1610002054263&ei=hq72X9DPD7Hjz7sPqNaS6AQ&q=Chlorhexidine+arrests+subclinical+degradation+of+dentin+hybrid+layers+in+vivo&oq=Chlorhexidine+arrests+subclinical+degradation+of+dentin+hybrid+layers+in+vivo&gs_lcp=CgZwc3ktYWIQAzIFCAAQyQM6BwgjEOoCECdQjsMFWI7DBWCgxwVoAXAAeACAAWyIAWySAQMwLjGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwjQqqCEnYnuAhWx8XMBHSirBE0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00oEOSpEIOcAvdtO_bCFzZh3MOrVQ%3A1610002147199&ei=4672X-TbC8HSz7sP2vqjwAg&q=Improving+light-curing+instruction+in+dental+school&oq=Improving+light-curing+instruction+in+dental+school&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1Cme1ime2D7fmgBcAB4AIABfogBfpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwik2ciwnYnuAhVB6XMBHVr9CIgQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00oEOSpEIOcAvdtO_bCFzZh3MOrVQ%3A1610002147199&ei=4672X-TbC8HSz7sP2vqjwAg&q=Improving+light-curing+instruction+in+dental+school&oq=Improving+light-curing+instruction+in+dental+school&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1Cme1ime2D7fmgBcAB4AIABfogBfpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwik2ciwnYnuAhVB6XMBHVr9CIgQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03FZzy0FLzKIeC2jgrqg63lt9RvzQ%3A1610002164445&ei=9K72X-jZGsbbz7sP9bCP6AI&q=Degree+of+conversion+and+mechanical+properties+of+a+BisGMA%3ATEGDMA+composite+as+a+function+of+the+applied+radiant+exposure&oq=Degree+of+conversion+and+mechanical+properties+of+a+BisGMA%3ATEGDMA+composite+as+a+function+of+the+applied+radiant+exposure&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DEbljEbmD3cmgBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjoo-W4nYnuAhXG7XMBHXXYAy0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03FZzy0FLzKIeC2jgrqg63lt9RvzQ%3A1610002164445&ei=9K72X-jZGsbbz7sP9bCP6AI&q=Degree+of+conversion+and+mechanical+properties+of+a+BisGMA%3ATEGDMA+composite+as+a+function+of+the+applied+radiant+exposure&oq=Degree+of+conversion+and+mechanical+properties+of+a+BisGMA%3ATEGDMA+composite+as+a+function+of+the+applied+radiant+exposure&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DEbljEbmD3cmgBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjoo-W4nYnuAhXG7XMBHXXYAy0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03FZzy0FLzKIeC2jgrqg63lt9RvzQ%3A1610002164445&ei=9K72X-jZGsbbz7sP9bCP6AI&q=Degree+of+conversion+and+mechanical+properties+of+a+BisGMA%3ATEGDMA+composite+as+a+function+of+the+applied+radiant+exposure&oq=Degree+of+conversion+and+mechanical+properties+of+a+BisGMA%3ATEGDMA+composite+as+a+function+of+the+applied+radiant+exposure&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DEbljEbmD3cmgBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjoo-W4nYnuAhXG7XMBHXXYAy0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01l-pXrgh-GRtGc0V7Bmdq8nYIf5w%3A1610002181135&ei=Ba_2X9PvB4_D3LUP_dCg4AM&q=Curing-light+intensity+and+depth+of+cure+of+resin-based+composites+tested+according+to+international+standards&oq=Curing-light+intensity+and+depth+of+cure+of+resin-based+composites+tested+according+to+international+standards&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DjcVjjcWCDdmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiThuDAnYnuAhWPIbcAHX0oCDwQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01l-pXrgh-GRtGc0V7Bmdq8nYIf5w%3A1610002181135&ei=Ba_2X9PvB4_D3LUP_dCg4AM&q=Curing-light+intensity+and+depth+of+cure+of+resin-based+composites+tested+according+to+international+standards&oq=Curing-light+intensity+and+depth+of+cure+of+resin-based+composites+tested+according+to+international+standards&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DjcVjjcWCDdmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiThuDAnYnuAhWPIbcAHX0oCDwQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01l-pXrgh-GRtGc0V7Bmdq8nYIf5w%3A1610002181135&ei=Ba_2X9PvB4_D3LUP_dCg4AM&q=Curing-light+intensity+and+depth+of+cure+of+resin-based+composites+tested+according+to+international+standards&oq=Curing-light+intensity+and+depth+of+cure+of+resin-based+composites+tested+according+to+international+standards&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DjcVjjcWCDdmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiThuDAnYnuAhWPIbcAHX0oCDwQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00tvkNJ34s4eK_vdgCotOFAGqUBGg%3A1610002197305&ei=Fa_2X9ieErPWz7sPqei2qAM&q=Initial+fracture+resistance+and+curing+temperature+rise+of+ten+contemporary+resin-based+composites+with+increasing+radiant+exposure&oq=Initial+fracture+resistance+and+curing+temperature+rise+of+ten+contemporary+resin-based+composites+with+increasing+radiant+exposure&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CKxANYisQDYOrKA2gBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiY_brInYnuAhUz63MBHSm0DTUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00tvkNJ34s4eK_vdgCotOFAGqUBGg%3A1610002197305&ei=Fa_2X9ieErPWz7sPqei2qAM&q=Initial+fracture+resistance+and+curing+temperature+rise+of+ten+contemporary+resin-based+composites+with+increasing+radiant+exposure&oq=Initial+fracture+resistance+and+curing+temperature+rise+of+ten+contemporary+resin-based+composites+with+increasing+radiant+exposure&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CKxANYisQDYOrKA2gBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiY_brInYnuAhUz63MBHSm0DTUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00tvkNJ34s4eK_vdgCotOFAGqUBGg%3A1610002197305&ei=Fa_2X9ieErPWz7sPqei2qAM&q=Initial+fracture+resistance+and+curing+temperature+rise+of+ten+contemporary+resin-based+composites+with+increasing+radiant+exposure&oq=Initial+fracture+resistance+and+curing+temperature+rise+of+ten+contemporary+resin-based+composites+with+increasing+radiant+exposure&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CKxANYisQDYOrKA2gBcAF4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiY_brInYnuAhUz63MBHSm0DTUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01N6rmEhs3GRWVUsU3c7Z7J9pU8jg%3A1610002258029&ei=Uq_2X76jAY7Dz7sP4--z8Ak&q=The+effect+of+different+light-curing+units+on+fatigue+behavior+and+degree+of+conversion+of+a+resin+composite&oq=The+effect+of+different+light-curing+units+on+fatigue+behavior+and+degree+of+conversion+of+a+resin+composite&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CclQFYnJUBYI6ZAWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwi-lLXlnYnuAhWO4XMBHeP3DJ4Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01N6rmEhs3GRWVUsU3c7Z7J9pU8jg%3A1610002258029&ei=Uq_2X76jAY7Dz7sP4--z8Ak&q=The+effect+of+different+light-curing+units+on+fatigue+behavior+and+degree+of+conversion+of+a+resin+composite&oq=The+effect+of+different+light-curing+units+on+fatigue+behavior+and+degree+of+conversion+of+a+resin+composite&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CclQFYnJUBYI6ZAWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwi-lLXlnYnuAhWO4XMBHeP3DJ4Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01rjPo1BonlcQe_s5XbBdiIeY0seg%3A1610002278930&ei=Zq_2X_6WOI_az7sPlceWoAI&q=Wear+and+marginal+breakdown+of+composites+with+various+degrees+of+cure&oq=Wear+and+marginal+breakdown+of+composites+with+various+degrees+of+cure&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1DRcVjRcWC7dWgBcAB4AIABZogBZpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj-4bDvnYnuAhUP7XMBHZWjBSQQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01rjPo1BonlcQe_s5XbBdiIeY0seg%3A1610002278930&ei=Zq_2X_6WOI_az7sPlceWoAI&q=Wear+and+marginal+breakdown+of+composites+with+various+degrees+of+cure&oq=Wear+and+marginal+breakdown+of+composites+with+various+degrees+of+cure&gs_lcp=CgZwc3ktYWIQAzIHCAAQyQMQHjoHCCMQ6gIQJ1DRcVjRcWC7dWgBcAB4AIABZogBZpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj-4bDvnYnuAhUP7XMBHZWjBSQQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00FE1AQ_cKlVqmCk2kIUw8evQisTQ%3A1610002296228&ei=eK_2X5DGDaPB3LUPmdKVwAI&q=Effect+of+energy+density+on+properties+and+marginal+integrity+of+posterior+resin+composite+restorations&oq=Effect+of+energy+density+on+properties+and+marginal+integrity+of+posterior+resin+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CsaVisaWCebWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiQ4tD3nYnuAhWjILcAHRlpBSgQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00FE1AQ_cKlVqmCk2kIUw8evQisTQ%3A1610002296228&ei=eK_2X5DGDaPB3LUPmdKVwAI&q=Effect+of+energy+density+on+properties+and+marginal+integrity+of+posterior+resin+composite+restorations&oq=Effect+of+energy+density+on+properties+and+marginal+integrity+of+posterior+resin+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CsaVisaWCebWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiQ4tD3nYnuAhWjILcAHRlpBSgQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00FE1AQ_cKlVqmCk2kIUw8evQisTQ%3A1610002296228&ei=eK_2X5DGDaPB3LUPmdKVwAI&q=Effect+of+energy+density+on+properties+and+marginal+integrity+of+posterior+resin+composite+restorations&oq=Effect+of+energy+density+on+properties+and+marginal+integrity+of+posterior+resin+composite+restorations&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CsaVisaWCebWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiQ4tD3nYnuAhWjILcAHRlpBSgQ4dUDCA0&uact=5


 

 

                                                  MAR Dental Sciences  

 

 
Citation:  Dr. Wakwak M A. “Effects of Cavity Configuration (c-factor) on Microleakage of Different Bulk Fill Resin 
Composites” MAR Dental Sciences 2.2 (2021) 

      17 

35. Zhu S, Platt J: “Curing efficiency of three different curing modes at different distances for four 

composites”. Oper Dent 36, 362–371 (2011)  

36. Xu X, Sandras DA, Burgess JO: “Shear bond strength with increasing light-guide distance from 

dentin”. J Esthet Restor Dent 18, 19–27; discussion 28 (2006)  

37. Lassila LV, Nagas E, Vallittu PK, Garoushi S: “Translucency of flowable bulk-filling composites of 

various thicknesses”. Chin J Dent Res 15, 31–35 (2012) 

38. Doerr CL, Hilton TJ, Hermesch CB: “Effect of thermocycling on the microleakage of conventional and 

resin-modified glass ionomers””. Am J Dent 9, 19–21 (1996)  

39. Yap AU: “Effects of storage, thermal and load cycling on a new reinforced glass-ionomer cement”. J 

Oral Rehabil 25, 40–44 (1998)  

40. Al-Maqtari AA, Lui JL: “Effect of aging on coronal microleakage in access cavities through metal 

ceramic crowns restored with resin composites”. J Prosthodont 19, 347–356 (2010)  

41. Koyuturk AE, Kusgoz A, Ulker M, Yesilyurt C: “Effects of mechanical and thermal aging on 

microleakage of different fissure sealants”. Dent Mater J 27, 795–801 (2008). 

 

Volume 2 Issue 2 February 2021 

©All rights reserved by Dr. Wakwak M A 

 

 

 

 

 

https://www.google.com/search?sxsrf=ALeKk00PaLq-N7_sxu5X6r6BHjyyxPGgjQ%3A1610002311452&ei=h6_2X7eFG9SC4t4PtZ6KyAE&q=Curing+efficiency+of+three+different+curing+modes+at+different+distances+for+four+composites&oq=Curing+efficiency+of+three+different+curing+modes+at+different+distances+for+four+composites&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1C2jwFYto8BYKSTAWgBcAB4AIABcogBcpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj35PH-nYnuAhVUgdgFHTWPAhkQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk00PaLq-N7_sxu5X6r6BHjyyxPGgjQ%3A1610002311452&ei=h6_2X7eFG9SC4t4PtZ6KyAE&q=Curing+efficiency+of+three+different+curing+modes+at+different+distances+for+four+composites&oq=Curing+efficiency+of+three+different+curing+modes+at+different+distances+for+four+composites&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1C2jwFYto8BYKSTAWgBcAB4AIABcogBcpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj35PH-nYnuAhVUgdgFHTWPAhkQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03hHslnFepnmtfspJCWYfNraCW8rQ%3A1610002331329&ei=m6_2X7zGE4WGmgfVrK8w&q=Shear+bond+strength+with+increasing+light-guide+distance+from+dentin&oq=Shear+bond+strength+with+increasing+light-guide+distance+from+dentin&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CmogFYpqIBYICmAWgBcAB4AIABeYgBeZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj8_66InonuAhUFg-YKHVXWCwYQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03hHslnFepnmtfspJCWYfNraCW8rQ%3A1610002331329&ei=m6_2X7zGE4WGmgfVrK8w&q=Shear+bond+strength+with+increasing+light-guide+distance+from+dentin&oq=Shear+bond+strength+with+increasing+light-guide+distance+from+dentin&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CmogFYpqIBYICmAWgBcAB4AIABeYgBeZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwj8_66InonuAhUFg-YKHVXWCwYQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01fWHY4CKwBOVH2W9THq7NatjwkTA%3A1610002353840&ei=sa_2X6_sMu-r3LUP78WaEA&q=Translucency+of+flowable+bulk-filling+composites+of+various+thicknesses&oq=Translucency+of+flowable+bulk-filling+composites+of+various+thicknesses&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUNy5AVjcuQFg4b0BaAFwAHgAgAHQAogB0AKSAQMzLTGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwjviI2TnonuAhXvFbcAHe-iBgIQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01fWHY4CKwBOVH2W9THq7NatjwkTA%3A1610002353840&ei=sa_2X6_sMu-r3LUP78WaEA&q=Translucency+of+flowable+bulk-filling+composites+of+various+thicknesses&oq=Translucency+of+flowable+bulk-filling+composites+of+various+thicknesses&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgcIIxDqAhAnUNy5AVjcuQFg4b0BaAFwAHgAgAHQAogB0AKSAQMzLTGYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwjviI2TnonuAhXvFbcAHe-iBgIQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk000ralbf577msBCQEcmSCYkdHPDmg%3A1610002379303&ei=y6_2X5r8EZzD3LUPy8y7qAw&q=Effect+of+thermocycling+on+the+microleakage+of+conventional+and+resin-modified+glass+ionomers&oq=Effect+of+thermocycling+on+the+microleakage+of+conventional+and+resin-modified+glass+ionomers&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CSeViSeWCTfWgBcAB4AIABoQGIAaEBkgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwjajZ-fnonuAhWcIbcAHUvmDsUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk000ralbf577msBCQEcmSCYkdHPDmg%3A1610002379303&ei=y6_2X5r8EZzD3LUPy8y7qAw&q=Effect+of+thermocycling+on+the+microleakage+of+conventional+and+resin-modified+glass+ionomers&oq=Effect+of+thermocycling+on+the+microleakage+of+conventional+and+resin-modified+glass+ionomers&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CSeViSeWCTfWgBcAB4AIABoQGIAaEBkgEDMC4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwjajZ-fnonuAhWcIbcAHUvmDsUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02HhkxJoXQ1RRhi70yjrEMKFA8HIw%3A1610002397070&ei=3a_2X8vXA6WMmgeatYK4CQ&q=Effects+of+storage%2C+thermal+and+load+cycling+on+a+new+reinforced+glass-ionomer+cement&oq=Effects+of+storage%2C+thermal+and+load+cycling+on+a+new+reinforced+glass-ionomer+cement&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DJeljJemC9fmgBcAB4AIABZogBZpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiLutunnonuAhUlhuYKHZqaAJcQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02HhkxJoXQ1RRhi70yjrEMKFA8HIw%3A1610002397070&ei=3a_2X8vXA6WMmgeatYK4CQ&q=Effects+of+storage%2C+thermal+and+load+cycling+on+a+new+reinforced+glass-ionomer+cement&oq=Effects+of+storage%2C+thermal+and+load+cycling+on+a+new+reinforced+glass-ionomer+cement&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1DJeljJemC9fmgBcAB4AIABZogBZpIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiLutunnonuAhUlhuYKHZqaAJcQ4dUDCA0&uact=5
Effect%20of%20aging%20on%20coronal%20microleakage%20in%20access%20cavities%20through%20metal%20ceramic%20crowns%20restored%20with%20resin%20composites
Effect%20of%20aging%20on%20coronal%20microleakage%20in%20access%20cavities%20through%20metal%20ceramic%20crowns%20restored%20with%20resin%20composites
https://www.google.com/search?sxsrf=ALeKk01o4YDb7T98iPL_P2pst8RL8DB9xA%3A1610002431283&ei=_6_2X4XvEOGZmge3hb6wBA&q=Effects+of+mechanical+and+thermal+aging+on+microleakage+of+different+fissure+sealants&oq=Effects+of+mechanical+and+thermal+aging+on+microleakage+of+different+fissure+sealants&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CzfFizfGDdgAFoAXAAeACAAaMBiAGjAZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjF6oO4nonuAhXhjOYKHbeCD0YQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01o4YDb7T98iPL_P2pst8RL8DB9xA%3A1610002431283&ei=_6_2X4XvEOGZmge3hb6wBA&q=Effects+of+mechanical+and+thermal+aging+on+microleakage+of+different+fissure+sealants&oq=Effects+of+mechanical+and+thermal+aging+on+microleakage+of+different+fissure+sealants&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CzfFizfGDdgAFoAXAAeACAAaMBiAGjAZIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjF6oO4nonuAhXhjOYKHbeCD0YQ4dUDCA0&uact=5

