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Abstract 
Background and Aim: Resin-based composites are among the most widely used restorative materials in dentistry today, primarily 
due to their superior esthetic qualities and their ability to preserve tooth structure. However, conventional composites pose  
several clinical challenges, including limited depth of cure, polymerization shrinkage, and the need for incremental layering, 
which can be time-consuming and technique-sensitive. In response to these limitations, bulk-fill resin composites have been  
developed to allow placement in increments up to 4 mm without compromising polymerization quality or mechanical  
properties. The aim of this study is to investigate the properties of bulk-fill composites and compare them with those of other 
restorative materials.   
Findings: Recent studies have shown that bulk-fill composites can provide clinical outcomes comparable to, or in some cases 
better than, traditional composites in terms of marginal adaptation, fracture resistance, and postoperative sensitivity. Moreover, 
they significantly reduce the time required for direct restorations, thereby enhancing both patient comfort and clinical efficiency. 
Newer generations of bulk-fill composites, such as self-adhesive, dual-cure, and thermos-viscous formulations, have been  
introduced to further simplify application procedures and address specific drawbacks, including polymerization depth, handling 
properties, and shade matching.    
Conclusion: Bulk-fill composites offer promising clinical efficiency, but their long-term durability remains to be fully validated.    
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Introduction  
Dental caries has been a primary cause of dental pain 

and tooth loss throughout history, affecting billions 

of individuals worldwide. According to a 2025 report 

by the World Health Organization (WHO), the  

global prevalence of dental caries has reached  

approximately 3.7 billion people, highlighting the 

serious nature of this condition for public health (1). 

The standard treatment for dental caries involves 

the removal of decayed tooth structure followed by 

the restoration of the cavity using appropriate filling 

materials. Over the years, a wide range of restorative 

materials has been employed for this purpose,  

ranging from gold to glass ionomer cements. 

Currently, light-cured resin-based composites are 

among the most widely used restorative materials 

worldwide. This widespread adoption can be  

attributed to their close resemblance to natural 

tooth structure and their ability to preserve more 

sound tooth tissue compared to traditional  

restorative materials such as dental amalgam and 

gold alloys (2). 

However, resin-based composites are not without 

challenges, which can complicate their clinical use. 

Notable limitations include the need for strict  

moisture control, polymerization shrinkage, and a 

limited depth of cure of approximately 2 mm. Due to 

these constraints, conventional composites must  

be applied in increments no greater than 2 mm,  
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following a protocol known as the incremental  

technique. This approach increases chair time and 

also elevates the risk of air entrapment between  

layers, potentially compromising the integrity of the 

final restoration (3-5). 

In response to these limitations, a new class of  

resin-based composites known as bulk-fill  

composites has been developed. These materials are 

designed to be placed in thicker increments (up to  

4–5 mm) without compromising depth of cure or 

physical properties, offering a simplified and more 

efficient restorative technique. 

Bulk-Fill Composites: Enhanced Usability and 

Efficiency 

To address the limitations of conventional composite 

placement techniques, manufacturers have  

introduced significant modifications in the  

formulation of bulk-fill resin composites. One such 

advancement involves the incorporation of high  

molecular weight monomers, such as urethane  

dimethacrylate (UDMA), into the resin matrix (6). 

Additionally, the filler particle size and distribution 

have been optimized (7). These changes facilitate 

more efficient light transmission and allow for  

uniform polymerization of composite layers up to 4 

mm in depth. 

A key challenge in curing thicker layers of composite 

resin is the increase in polymerization shrinkage and 

associated stress, which can lead to gap formation 

and increased risk of microleakage. To mitigate this 

issue, polymerization modulators have been  

incorporated into bulk-fill composites. These agents 

help to moderate the rate of polymerization,  

effectively reducing shrinkage and stress on the  

adhesive interfaces (8-10). 

In addition, placing composite in thicker layers  

minimizes the number of increments needed for the 

restoration process. This simplification not only 

shortens chairside time but also lowers the risk of 

air entrapment between layers, promoting the  

formation of a more homogeneous and structurally 

stable restoration (9, 10). 

Clinically, three main techniques are recommended 

for the optimal use of bulk-fill composites: 

1. Two-step technique: A flowable bulk-fill 

composite is placed at the base of the cavity 

and light-cured, followed by placement of a 

conventional nanohybrid or microhybrid 

composite as the final occlusal layer. 

2. Sonic-activated technique: In this method, 

a sonic-activated flowable bulk-fill  

composite is applied using sonic energy, 

which enhances flow and adaptation to  

cavity walls. 

3. Single-step technique: This approach  

involves the exclusive use of bulk-fill  

composites for the entire restoration,  

without additional layering of conventional 

composites (3). 

Despite these innovations, a critical question  

persists: To what extent have bulk-fill composites 

succeeded in achieving clinical outcomes  

comparable to or superior to those of traditional  

restorative materials? Ongoing research continues 

to evaluate their long-term performance, marginal 

integrity, mechanical durability, and esthetic  

stability under various clinical conditions. 

Therefore, the aim of this review is to critically  

evaluate the clinical performance, mechanical  

properties, and esthetic outcomes of bulk-fill resin 

composites in comparison with other restorative 

materials, drawing on current evidence to determine 

whether bulk-fill systems genuinely provide  

comparable or superior restorative results in clinical 

practice. 

Bulk-Fill vs. Conventional Composites: A  

Comparative Review of Clinical Performance 

To assess the clinical efficacy of bulk-fill composites, 

it is crucial to compare their performance with that 

of conventional resin composites. 

Polymerization and Depth of Cure 

The most critical factor in bulk-fill composite  

restorations is the depth of polymerization. It is well 

established that the degree of polymerization  

decreases as the depth of the material increases. 

However, studies have demonstrated that bulk-fill 

composites maintain a degree of polymerization  

similar to that of conventional composites up to a 

depth of 2 mm. Beyond this point, although the 

polymerization degree declines, it still surpasses that 

of conventional composites at equivalent depths. 

This may result in reduced mechanical properties at 

increased thicknesses. Nevertheless, this reduction is 

not uniform across all bulk-fill materials; greater 

translucency is often associated with improved 

polymerization at deeper layers. For example,  

Filtek™ Bulk Fill Flowable Restorative (3M ESPE) 

achieves nearly uniform polymerization due to its 
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high translucency, leading to more consistent  

mechanical behavior throughout the restoration 

(11). 

Surface Hardness and Roughness 

Another important factor is surface hardness. The 

surface layers of bulk-fill composites are generally 

harder than deeper regions. Notably, Cieplik et al. 

reported that Filtek™ One Bulk Fill Restorative  

exhibits surface roughness comparable to that of 

intact enamel (12). 

Additionally, multiple studies have demonstrated 

comparable or even superior surface hardness in 

bulk-fill composites relative to conventional  

materials. For instance, Dindaroğlu et al. found no 

significant difference in surface hardness between 

Admira Fusion x-tra (VOCO GmbH, Cuxhaven,  

Germany), a bulk-fill composite, and Grandio (VOCO 

GmbH), its conventional counterpart (13). Similarly, 

Correia et al. reported equivalent hardness between 

Filtek™ Bulk Fill Posterior Restorative and Filtek™ 

Z350 XT Universal Restorative (3M ESPE) (14).  

Caroline Sekundo et al. compared Filtek™ Bulk Fill 

Posterior Restorative and Tetric EvoCeram® Bulk Fill 

(Ivoclar Vivadent) to the conventional Filtek™ Z250 

Universal Restorative (3M ESPE) and also  

reported similar outcomes (15). 

Furthermore, Yazici et al. noted no significant  

short-term difference in roughness between Tetric 

EvoCeram® Bulk Fill and Filtek™ Ultimate Universal 

Restorative (3M ESPE) but emphasized that, over 

time, conventional composites tend to develop 

rougher surfaces than bulk-fill alternatives (16, 17). 

Canali et al. confirmed this finding by showing that 

Filtek™ Supreme Ultra Universal Restorative (3M 

ESPE), a conventional composite, exhibited greater 

surface roughness compared to Filtek™ Bulk Fill 

Flowable Restorative, a bulk-fill material (18). 

While all studies confirmed a reduction in hardness 

following simulated oral environment exposure, this 

decline was generally less severe in bulk-fill  

composites than in conventional ones. Such  

properties may contribute to reduced bacterial  

adhesion and potentially enhanced restoration  

longevity (19). However, since larger filler particles 

can facilitate microbial accumulation, this potential 

benefit may be negated in some bulk-fill materials 

(20). 

Although differences in results may be attributed to 

variations in brands, follow-up durations, clinical 

protocols, or bonding systems, Goda et al. found no 

statistically significant differences among four  

different bulk-fill composites: Filtek™ Bulk Fill,  

Heated Filtek™ Bulk Fill, G-ænial™ BULK  

Injectable (GC Corporation), and SonicFill™ 3 (Kerr  

Corporation) (21). 

Most studies report comparable surface hardness 

between bulk-fill and conventional composites, with 

some suggesting superior performance in bulk- 

fill materials (13-15). However, variations exist  

depending on brand and testing protocols. 

Fracture Resistance and Shrinkage Stress 

Bulk-fill composites have also demonstrated greater 

fracture resistance than conventional composites 

(22). 

Polymerization shrinkage, associated stress, and  

microleakage remain significant drawbacks of  

conventional composites, particularly with increased 

increment thickness. Therefore, these parameters 

are critical when assessing bulk-fill materials. 

Oliveira Schliebe et al. found that flowable bulk-fill 

composites exerted less polymerization stress,  

especially in endodontically treated teeth, suggesting 

they may be more suitable as core build-up materials 

in such cases (23). 

These mechanical differences can influence several 

clinical outcomes, including poor marginal  

adaptation, microleakage, marginal discoloration, 

postoperative sensitivity, and the occurrence of  

secondary caries (24-26). 

Marginal Integrity and Discoloration 

Different studies have produced varying results  

regarding marginal discoloration. Balkaya et al. and 

Yazici et al. reported that bulk-fill composites  

performed better than conventional composites over 

the long term (16, 17, 27). In contrast, Dindaroğlu  

et al., Correia et al., and Barceleiro et al. observed  

no significant difference between the two groups 

(13, 14, 28). Nevertheless, all studies noted a  

statistically significant increase in marginal  

discoloration over time, regardless of the composite 

type used (13, 16, 17). 

Similar discrepancies exist regarding marginal  

integrity. While some studies favor bulk-fill  

composites, others report comparable performance 

between the two categories (13, 14, 16, 17, 22, 27, 

28). Only Heck et al. found superior marginal  

adaptation with Tetric Ceram (Ivoclar Vivadent) 

compared to QuiXfil (Dentsply DeTrey), a bulk-fill 
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composite (29). It is important to note that QuiXfil  

is among the earliest commercial bulk-fill materials 

and may lack the optimized physical properties of 

more recent formulations. 

Overall, current evidence shows no consistent  

superiority between bulk-fill and conventional  

composites regarding marginal discoloration and 

integrity. Both materials exhibit progressive  

marginal deterioration over time, and differences 

appear largely dependent on specific formulations. 

Postoperative Sensitivity and Secondary Caries 

Most studies reported no statistically significant  

difference in postoperative sensitivity between  

bulk-fill and conventional composites (12-14, 16, 17, 

27, 28, 30-33). 

Similarly, no significant differences in secondary 

caries rates were observed between the two  

composite types across multiple studies (13, 14, 17, 

18, 28, 30, 34-36). 

Clinical Efficiency and Retention 

Although several studies have shown higher  

retention rates for bulk-fill restorations compared  

to conventional ones, these differences have not  

consistently reached statistical significance (12, 14, 

17, 18, 30, 32, 35). 

In addition to the aforementioned considerations, 

comparative studies on the time required to  

complete composite restorations have demonstrated 

that bulk-fill composites significantly reduce  

operative time. This reduction in clinical working 

time not only enhances efficiency but also  

contributes to improved comfort for both the patient 

and the clinician during the restorative procedure 

(22, 33).  

Esthetic Performance: Shade Match and Color 

Stability of Bulk-Fill Composites 

Given that a primary advantage of resin composites 

is their ability to replicate natural tooth color, initial 

shade match and color stability are critical esthetic 

parameters. 

Initial Shade Match 

Barceleiro et al. found that Filtek™ One Bulk Fill 

Restorative exhibited superior initial shade matching 

compared to Filtek™ Supreme Ultra Universal  

Restorative (3M ESPE). While some studies favor 

bulk-fill composites for initial shade match,  

long-term color stability remains inconsistent across 

brands and formulations (28). 

 

Material Composition and Discoloration 

Although all studies reported some degree of  

discoloration over time, the comparison between 

bulk-fill and conventional materials yielded  

contradictory results. Two key factors influencing 

discoloration are the type of monomer used and the 

organic matrix content. Higher concentrations of  

Bis-GMA, TEGDMA, or UDMA, together with a high 

proportion of the resin matrix, tend to increase  

pigment uptake, thereby contributing to greater  

discoloration in bulk-fill resin composites. In  

contrast, monomers such as Bis-EMA possess more 

pronounced hydrophobic characteristics, which  

reduce water sorption (37-39). 

This difference originates from the molecular  

structure of these organic monomers: TEGDMA  

and UDMA exhibit hydroxyl and urethane functional 

groups, and Bis-GMA contains ethylene oxide  

linkages, all of which impart significant  

hydrophilicity (39). This hydrophilic behavior  

promotes water sorption and subsequently leads to 

structural degradation and staining. Nevertheless, 

Bis-GMA has been shown to exhibit higher water 

sorption and staining susceptibility compared with 

the other two monomers (40). Consequently,  

bulk-fill composites with a high Bis-GMA content—

such as VisCalor Bulk Fill (thermoviscous  

nano-hybrid bulk-fill composite; VOCO GmbH,  

Cuxhaven, Germany)—tend to demonstrate greater 

water sorption compared with other commercial 

bulk-fill materials (41, 42). Conversely, the dual  

phenyl rings of Bis-EMA introduce substantial  

steric hindrance around its ethoxylated moieties,  

effectively limiting water interaction and resulting in 

a more hydrophobic monomeric profile (39). 

Color Stability Over Time 

Bilgili Can et al. concluded that the color stability of 

three bulk-fill composites—VisCalor (VOCO GmbH), 

Tetric PowerFill (Ivoclar Vivadent), and Fill-Up! 

(Coltène/Whaledent)—fell below the clinically  

acceptable threshold (43). 

Balkaya et al. also found that the conventional  

Charisma® Smart Composite (Kulzer) showed better 

color stability than Filtek™ Bulk Fill Posterior  

Restorative (3M ESPE) (27). In contrast, Yazici et al. 

reported no significant color change difference over 

six years between Filtek™ Ultimate and Tetric  

EvoCeram® Bulk Fill (16, 17). Colak et al. also found  

 

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


 Journal of Iranian Dental Association (JIDA) Merrikhi et al. 

Winter and Spring 2026; Vol. 38, No. 1-2 

52 

Copyright 2025 © Author(s). This article is published by Journal of Iranian Dental Association 
under the terms of the Creative Commons Attribution- Noncommercial 4.0 International License 

https://creativecommons.org/licenses/by-nc/4.0/ 

no meaningful difference between Tetric  

EvoCeram® Bulk Fill and Tetric EvoCeram®  

conventional composite (30). 

Conversely, Dindaroğlu et al. found that Admira  

Fusion x-tra (VOCO GmbH) outperformed Grandio 

(VOCO GmbH) in terms of color stability (13). These 

conflicting outcomes may stem from brand-specific 

differences. Moda et al. compared two different 

flowable bulk-fill composites—SDR®+TPH3 (Dentsp-

ly Sirona) and Filtek™ Bulk Fill Flowable + Filtek™ 

Z350XT (3M ESPE)—against a conventional micro-

hybrid composite (Amelogen Plus + Peak  

Universal Bond, Ultradent). Results showed that one 

flowable bulk-fill had better color stability than the 

conventional composite, while the other performed 

worse (35). 

Given the variability in color stability, clinicians 

should consider brand-specific performance and 

patient esthetic expectations when selecting bulk-fill 

composites. 

Bulk-Fill Composites vs. Other Direct Restorative 

Materials 

After comparing different types of composite resins, 

it is essential to examine how bulk-fill composites 

perform in relation to other direct restorative  

materials. The following sections evaluate their  

advantages and limitations relative to amalgam and 

glass-ionomer cements. 

Clinical Comparison of Bulk-Fill Composites and 

Dental Amalgam 

Dental amalgam remains one of the most debated 

restorative materials today. On one hand, concerns 

persist regarding its biocompatibility—particularly 

due to mercury content—while on the other, its low 

cost, ease of use, and outstanding mechanical  

properties make it a popular option, especially in 

developing countries (44). Therefore, a comparative 

analysis with bulk-fill composites is both logical and 

necessary. 

The most apparent disadvantage of dental amalgam 

is its poor esthetics, as its metallic color starkly  

contrasts with natural tooth structure. This  

mismatch severely limits its use in anterior  

restorations, where esthetic outcomes are  

paramount. In this regard, bulk-fill composites  

clearly outperform amalgam due to their tooth-

colored appearance. 

Additionally, bulk-fill composites chemically bond to 

dental structures, allowing for more conservative 

cavity preparations compared to amalgam, which 

relies on mechanical retention. However, because 

bulk-fill composites are commonly used in deep  

cavities, the overall cavity preparation may end up 

being similar for both materials (45). 

From a mechanical perspective, despite advance-

ments in the mechanical properties of bulk-fill  

composites, studies have consistently shown that 

amalgam still outperforms them in terms of fracture 

resistance and stress distribution on the tooth  

structure (46, 47). Nonetheless, amalgam does not 

reinforce surrounding dental tissues, which remains 

a notable disadvantage. 

The biocompatibility of dental amalgam can be  

evaluated in two primary contexts: its interaction 

with oral tissues and its potential systemic effects 

due to mercury content. 

Regarding local tissue compatibility, amalgam has 

been shown to perform better in protecting the pulp, 

particularly in deep cavities with remaining dentin 

thickness less than 1 mm (48). Moreover, teeth  

restored with amalgam demonstrate lower incidenc-

es of secondary caries, which contributes to reduced 

pulp inflammation (49). However, no significant  

difference has been found between amalgam and 

bulk-fill composites concerning periapical  

inflammation (50). 

In subgingival restorations, amalgam is generally 

favored due to its lower sensitivity to moisture  

contamination and its greater resistance to  

degradation in the presence of oral fluids. It has also 

been associated with reduced bone resorption (50). 

Additionally, amalgam restorations have shown  

lower bacterial adhesion compared to composites, 

indicating superior local biocompatibility (51). 

A significant advantage of amalgam is its  

cost-effectiveness, especially relevant in  

low-resource settings where access to advanced  

adhesive systems or light-curing equipment may be 

limited. 

However, concerns about the systemic effects of 

mercury exposure remain. It has been reported that 

blood and urine mercury levels increase following 

multiple amalgam restorations, potentially affecting 

the immune system, nervous system, and renal  

function (52). These concerns have led to regulatory 

bans on dental amalgam in several countries,  

including India, Indonesia, Nigeria, and across the 

European Union. The emergence of initiatives like 

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Merrikhi et al.                                                                                                                                      Balancing Efficiency and Longevity in Bulk-Fill … 

   

Winter and Spring 2026; Vol. 38, No. 1-2 

53 

Copyright 2025 © Author(s). This article is published by Journal of Iranian Dental Association 
under the terms of the Creative Commons Attribution- Noncommercial 4.0 International License 

https://creativecommons.org/licenses/by-nc/4.0/ 

the World Alliance for Mercury-Free Dentistry  

reflects global efforts to phase out amalgam usage 

(53). 

Nevertheless, many studies suggest that the amount 

of mercury exposure from dental amalgam remains 

below toxic thresholds, and no significant systemic 

adverse effects have been reported in patients with 

amalgam restorations (52). Therefore, amalgam can 

still be considered a viable material, particularly for 

posterior restorations that are not in the esthetic 

zone. 

Taken together, these findings suggest that while 

amalgam offers superior pulpal protection and  

microbial resistance, its esthetic and environmental 

limitations reduce its appeal in modern restorative 

practice. 

Bulk-Fill Composites vs. Glass-Ionomer Materials 

Glass-ionomer cements (GICs) have also been  

employed as direct restorative materials,  

particularly valued for their chemical bonding to 

dental tissue, fluoride release, and elimination of the 

need for adhesive systems (54, 55). These properties 

made GICs especially useful in managing rampant 

caries, particularly in pediatric and geriatric  

populations. However, the poor physical properties 

of conventional GICs—such as low fracture strength 

and high wear—have limited their broader clinical 

application (56). 

To overcome these shortcomings, various modified 

versions have been developed, including: 

• Glass-hybrid materials (e.g., Equia Forte® 

HT) 

• High-viscosity GICs 

• Zirconia-reinforced GICs 

• Glass carbomers (57) 

Glass-Hybrid GICs 

In comparing Equia Forte® HT (GC Corporation),  

a glass-hybrid GIC, with bulk-fill composites, studies 

found no significant differences in color stability, 

marginal discoloration, anatomic form, or secondary 

caries incidence. However, bulk-fill composites 

demonstrated superior retention (58-60). 

Regarding postoperative sensitivity and marginal 

integrity, while Uyumaz et al. and Akman et al.  

reported no significant differences, Atmaca et al. 

found lower postoperative sensitivity with  

glass-hybrid materials and better marginal  

adaptation with bulk-fill composites (58-60). 

Zirconia-Reinforced GIC 

Zirconia-reinforced GICs performed worse than 

bulk-fill composites in shade matching and retention, 

but studies reported comparable results in marginal 

integrity, marginal discoloration, secondary caries, 

and anatomic form. Similar to glass-hybrids, Atmaca 

et al. found lower postoperative sensitivity in  

zirconia-reinforced GICs, though Akman et al. and 

Bayazıt et al. did not observe statistically significant 

differences (59-61). 

Glass Carbomer 

Bayazıt et al. compared glass carbomer with bulk-fill 

composites and found no significant differences  

in secondary caries, retention, or postoperative  

sensitivity; however, bulk-fill composites performed 

better in maintaining anatomic form (61). 

High-Viscosity GIC 

In comparing high-viscosity GICs with bulk-fill  

composites, Bayazıt et al. reported similar  

performance in secondary caries prevention,  

anatomic form retention, overall retention, and 

postoperative sensitivity (61). Although Olegário et 

al. did not report significant clinical differences, they 

concluded that high-viscosity GICs were more  

cost-effective than bulk-fill composites (62). 

Overall, while modified GICs show comparable  

clinical outcomes in several parameters, bulk-fill 

composites consistently outperform them in  

retention and anatomic form 

Recent Innovations in Bulk-Fill Composite  

Formulations and Protocols 

Despite current improvements in bulk-fill  

composites, continuous innovation in both  

formulation and clinical protocols aims to further 

enhance their properties, simplify restorative  

procedures, and increase longevity. Recent  

advancements have introduced several new  

approaches and materials, discussed as follows: 

1. Veneering Bulk-Fill with Conventional  

Composite 

A novel clinical approach involves layering bulk-fill 

composite from the cavity floor up to 2 mm below 

the occlusal surface, followed by veneering with a 

conventional composite in the final 2 mm. This  

technique combines the advantages of both  

materials. While no significant differences were  

observed in terms of marginal integrity, marginal 

discoloration, or postoperative sensitivity, veneered 

restorations demonstrated superior anatomic form 
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and fracture resistance compared to bulk-fill alone 

(63). 

2. Self-Adhesive and Dual-Cure Bulk-Fill  

Composites 

This new generation eliminates the need for  

separate adhesive application and can polymerize 

through both light and chemical activation.  

Two prominent examples are Surefil One™ (Dentsply 

Sirona) and Self-Adhesive Dual-Curing Bulk-Fill 

(3M). 

Although these materials showed inferior shade 

matching and higher marginal discoloration  

compared to traditional bulk-fill composites, no  

significant differences were observed in surface 

roughness, retention, or secondary caries (12, 34, 

64-66). Postoperative sensitivity was similar  

long-term, though Maghaireh et al. reported lower 

short-term sensitivity with Surefil One™ compared 

to Filtek™ Bulk Fill Posterior (67). Regarding  

fracture resistance and anatomical preservation, 

studies showed no significant differences (12, 34, 

64). 

3. Thermo-Viscous Bulk-Fill Composites 

Designed to merge the handling benefits of flowable 

and packable composites, these materials are  

preheated to 68°C using devices such as Caps  

Warmer or VisCalor Dispenser, becoming flowable 

for easy placement. Upon cooling, they regain a 

packable consistency for better adaptation and  

condensation. 

Morsy et al. demonstrated superior marginal  

discoloration resistance and adaptation in VisCalor 

Bulk (Voco GmbH) compared to Filtek Bulk Fill,  

despite similar mechanical properties (41).  

Furthermore, Favoreto et al. noted that the heating 

method had no significant effect on composite  

properties (68, 69). 

Interestingly, heating conventional bulk-fill  

composites also improved handling and reduced 

immediate postoperative sensitivity, without  

compromising material properties (70, 71). 

4. Self-Cure Bulk-Fill Composites 

These materials were introduced to overcome 

depth-of-cure limitations. While traditional bulk-fill 

composites effectively cure up to 4 mm, self-cure 

versions claim to cure at any depth. 

Stela Automix and Stela Capsule (SDI), which rely 

solely on chemical polymerization, showed superior 

shade adaptation and reduced short-term sensitivity 

compared to Filtek One in a study by Loguercio et al. 

(72). However, no differences were found in other 

clinical parameters. 

Another self-cure option, Fill-Up! (Coltene 

Whaledent AG), employs dual-curing, where the top 

layer is light-cured and deeper layers continue  

curing chemically. Elawsya et al. found no significant 

difference in aesthetics or function when compared 

to QuiXfil (Dentsply) and Tetric N-Ceram Bulk Fill 

(Ivoclar) (73). 

 

Conclusion  
Recent studies indicate that bulk-fill composites, in 

addition to demonstrating comparable or even  

superior clinical performance in several parameters 

relative to conventional composites, also  

significantly reduce restoration time. This makes 

their use a pragmatic and efficient alternative.  

Furthermore, newer generations of bulk-fill  

composites are being introduced, aiming to address 

and minimize the remaining limitations of earlier 

formulations. However, despite these promising  

developments, further research is required to draw 

definitive and generalizable conclusions. 
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