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Abstract: Composites resins are the most popular restorative materials providing very good esthetics and long 

period of good clinical performance. Depth of cure of composite resins is crucial in determining the maximal 

increment thickness when restoring tooth cavities. In restorations with conventional composite resins the 

thickness of each increment has been defined as up to 2 mm. Bulk fill composite resins are assumed to be 

curable to a thickness of 4-5 mm, develop lower polymerization shrinkage stresses and present higher light 

transmission properties due to reduction of light scattering at the filler–matrix interface by either decreasing 

the filler amount or increasing the filler size. Further studies especially in vivo are necessary to verify the 

improved clinical performance of bulk fill composite resins. 

 

EDITORIAL 

Composites resins are the most popular restorative materials providing very good esthetics and long 

period of good clinical performance. Depth of cure of composite resins is crucial in determining the 

maximal increment thickness when restoring tooth cavities. In restorations with conventional 

composite resins the thickness of each increment has been defined as up to 2 mm [1]. This limitation 

is related to the degree of monomer conversion of composite materials, which determines their 

mechanical and physical properties such as strength, modulus, hardness and solubility [2], as well as 

their biocompatibility [3]. Although the critical threshold for the degree of conversion of dental 

composite materials has not yet been established, it has been accepted that the degree of monomer 

conversion below 55% is not appropriate for clinical performance [4].   

There are many parameters that affect depth of cure of composite resins. These contain composition 

(monomers, inorganic fillers, photoinitiators, coupling agents) [5-7], shade and translucency [8] of the 

composite resin and characteristics of the light-curing unit (LCU) such as light intensity, thermal 

emission, wave length range, diameter of the tip and curing mode [9]. Other factors such as exposure 

time [10] and distance of the restorative from the tip of the LCU [11] may also affect depth of cure of 

composite materials. 

As it mentioned before, composite resins should be applied to the cavity only in increments up to 2 

mm thick to ensure appropriate light transmittance and adequate degree of polymerization1. 

Nevertheless, incremental technique for composite restorations is associated with various weaknesses 

including the risk of incorporating air bubbles or contaminations between composite layers, failures in 

bonding between the increments and an extended treatment time [12]. 

Aiming to overcome these disadvantages and simplify the time-consuming incremental technique of 

composite restorations, a new category of composite restorative materials has been introduced the so-

called “bulk fill” composite resins. Bulk fill composite resins are assumed to be curable to a thickness 

of 4-5 mm [13], develop lower polymerization shrinkage stresses [14] and present higher light 

transmission properties due to reduction of light scattering at the filler–matrix interface by either 

decreasing the filler amount [5] or increasing the filler size [15]. To achieve this extended depth of 

cure bulk fill composite resins have acquired certain modifications in their composition in order to 

increase penetration of visible light through the materials such as increased filler size [15] and novel 

photoinitiators [16]. 

It has been reported that a reduction in intermolecular distance from 0.3-0.4 nm to 0.15 nm may occur 

during polymerization of composite resins [17] generating stresses due to the contraction of the 
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material, which may lead to bonding failure and increase in microleakage of the restoration. Previous 

studies have reported that bulk fill composite resins may present better polymerization shrinkage 

stress kinetics [18] and decreased cuspal deflection [19] than conventional composite resins. 

However, the improved behavior of these newly introduced composite restoratives concerning 

marginal adaptation to cavity walls remains unconfirmed [19]. 

Bulk fill composite resins are further classified into high-viscosity and low-viscosity (flowable) 

materials.  High-viscosity bulk fill composites include greater amounts of filler particles compared to 

low-viscosity bulk fill composites. As a result, the flowable composite resins exhibit better adaptation 

on the cavity walls but present greater polymerization shrinkage and lower mechanical properties. 

Due to their lower mechanical properties their restorations is recommended to be finished with 

a 2-mm capping layer of a high-viscosity bulk fill composite resin, especially when restoring areas 

which are submitted to occlusal stresses [20]. 

It has been demonstrated that preheated composite resins show reduced viscosity [21] and increased 

polymerization efficiency [22]. Heating composite resins prior to placement in the cavity and 

immediately light-curing increases monomer conversion rate and thus the duration of the irradiation 

period may be decreased [22]. With increased paste temperature, free radicals and developing 

polymer chains become more fluid as a result of reduced paste viscosity and they react to a greater 

extent, leading to a more complete polymerization reaction and enhanced cross-linking [23]. The 

increase in the degree of polymerization of composite resins may lead to better internal adaptation to 

cavity walls [24], improved mechanical properties and increased wear resistance [22]. In a recent 

study [25] it has been demonstrated that pre-heating significantly reduces shrinkage force formation 

of high-viscosity bulk-fill and conventional composite resins, while maintaining or increasing the 

degree of monomer conversion, dependent upon the specific composite material used. 

In conclusion, bulk fill composite materials may be very useful for restorations of posterior teeth 

mainly due to their advantages in application technique and polymerization shrinkage. However, 

further studies especially in vivo are necessary to verify the improved clinical performance of bulk fill 

composite resins. 

REFERENCES 

[1] Sakaguchi R.L., Douglas W.H., Peters M.C., Curing light performance and polymerization of 

composite restorative materials, J. Dent. 20, 183-188 (1992). 

[2] Ferracane J.L., Mitchem J.C., Condon J.R., Todd, R, Wear and marginal breakdown of 

composites with various degrees of cure, J. Dent. Res. 76, 1508-1516 (1997). 

[3] Sideridou I.D., Achilias, D.S., Elution study of unreacted Bis-GMA, TEGDMA, UDMA, and 

Bis-EMA from light-cured dental resins and resin composites using HPLC, J. Biomed. Mater. 

Res. B Appl. Biomater. 74, 617-626 (2005).  

[4] Silikas N., Eliades G., Watts D, Light intensity effects on resin-composite degree of conversion 

and shrinkage strain, Dent. Mater. 16, 292-296 (2000). 

[5] Amirouche-Korichi A., Mouzali M., Watts D.C., Effects of monomer ratios and highly 

radiopaque fillers on degree of conversion and shrinkage-strain of dental resin composites, Dent. 

Mater. 25, 1411-1418 (2009). 

[6] Sideridou I.D., Karabela M.M., Effect of the structure of silane-coupling agent on dynamic 

mechanical properties of dental resin-nanocomposites, J. Appl. Polym. Sci. 110, 507-516 (2008). 

[7] Lizymol P.P., Kalliyana Krishnan V. A, comparison of efficiency of two photoinitiators for 

polymerization of light-cure dental composite resins, J. Appl. Polym. Sci. 107, 3337-3342 

(2007). 

[8] Theodoridis M., Dionysopoulos D., Koliniotou-Koumpia E., Dionysopoulos P., Gerasimou P., 

Effect of preheating and shade on surface microhardness of silorane-based composites,  J. 

Investig. Clin. Dent. doi: 10.1111/jicd.12204 (2016).  

[9] Torno V., Soares P., Martin J.M., Mazur R.F., Souza E.M., Vieira S. Effects of irradiance, 

wavelength, and thermal emission of different light curing units on the Knoop and Vickers 

hardness of a composite resin, J. Biomed. Mater. Res. B Appl. Biomater. 85, 166-171 (2008). 
[10] Dionysopoulos D., Papadopoulos K., Koliniotou-Koumpia E., Effect of temperature, curing time 

and filler composition on surface microhardness of composite resins, J. Conserv. Dent. 18, 114-

118 (2015).  



Bulk Fill Composite Resins. A Novelty in Resin-Based Restorative Materials 

 

ARC Journal of Dental Science                                                                                                                  Page | 3 

[11] Dionysopoulos D., Koliniotou-Koumpia E., Kotsanos N., Dionysopoulos P, Correlation 

between depth of cure and distance between curing light tip and resin surface, Balk. J. 

Stom. 15:70-75 (2011). 

[12] Flury S., Peutzfeldt A., Lussi A., Influence of increment thickness on microhardness and 

dentin bond strength of bulk fill resin composites, Dent. Mater. 30, 1104-1112 (2014). 

[13] Dionysopoulos D., Tolidis K., Gerasimou P., Polymerization efficiency of bulk-fill dental resin 

composites with different curing modes, J. Appl. Polym. Sci. doi: 10.1002/app.43392 (2016). 

[14] Marovic D., Taubock T.T., Attin T., Panduric V., Tarle Z., Monomer conversion and shrinkage 

force kinetics of low-viscosity bulk-fill resin composites, Acta Odontologica Scandinavica 

73:474-480 (2015). 

[15] Ilie N., Stark K., Curing behavior of high-viscosity bulk-fill composites, J. Dent. 42, 977-985 

(2014).  

[16] Moszner N., Fischer U.K., Ganster B., Liska R., Rheinberger, V., Benzoyl germanium 

derivatives as novel visible light photoinitiators for dental materials, Dent. Mater. 24, 901-907 

(2008). 

[17] Jenson M.E., Chan D.C.N., Polymerization shrinkage and microleakage. In: Vanherle, G., Smith, 

D.C., editors. Posterior composite resin dental restorative materials. Utrecht, the Netherlands, 

Peter Szulc Publishing Co., pp. 243-262 (1985). 

[18] El-Damanhoury H., Platt J., Polymerization shrinkage stress kinetics and related properties of 

bulk-fill resin composites, Oper. Dent. 39, 374-382 (2013). 

[19] Moorthy A., Hogg C.H., Dowling A.H., Grufferty B.F., Benetti A.R., Fleming G.J., Cuspal 

deflection and microleakage in premolar teeth restored with bulk-fill flowable resin-based 

composite base materials, J. Dent. 40, 500-505 (2012).    

[20] Bucuta S., Ilie N., Light transmittance and micro-mechanical properties of bulk fill vs. 

conventional resin based composites, Clin. Oral Investig. 18:1991-2000 (2014). 

[21] Dionysopoulos D., Tolidis K., Gerasimou P., Koliniotou-Koumpia E., Effect of preheating on 

film thickness of contemporary composite restorative materials, J. Dent. Sci. 9:313-319 (2014). 

[22] Dionysopoulos D., Tolidis K., Gerasimou P., The effect of composition, temperature and post-

irradiation curing of bulk fill resin composites on polymerization efficiency, Mater. Res. doi: 

http://dx.doi.org/10.1590/1980-5373-MR-2015-0614 (2016). 

[23] Daronch M., Rueggeberg F.A., De Goes M.F., Monomer conversion of pre-heated composite, J. 

Dent. Res. 84:663-667 (2005). 

[24] Park S.H., Lee C.S., The difference in degree of conversion between light-cured and additional 

heat-cured composites, Oper. Dent. 21:213-217 (1996).  

[25] Dionysopoulos D., Papadopoulos C., Koliniotou-Koumpia E., The evaluation of various 

restoration techniques on internal adaptation of composites in class V cavities, Int. J. Biomater. 

2014:148057 (2014).   

[26] Taubock T.T., Tarle Z., Marovic D., Attin T., Pre-heating of high-viscosity bulk-fill resin 

composites: Effects on shrinkage force and monomer conversion, J. Dent. 43:1358-1364 (2015). 

 


