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OBJECTIVES

BULK FILL RESIN-BASED COMPOSITE

• Discuss indications, contraindications, advantages and

disadvantages of bulk-fill resin composites
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BULK FILL RESIN-BASED COMPOSITE

Originally published January 1963, The Journal of the American Dental Association, Vol. 66,o. 1, 57-64 To read full article, visit www.ada.org/centennial

https://jada.ada.org/article/S0002-8177(14)60522-5/pdf

Under 
Research

Remineralizing
Antibacterial
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📌Treaty by the United Nations 
Environmental Programme - The 
Minamata Convention in 2013 - phase-
out of dental amalgam. 128 countries 
signed up to the Minamata Convention

📌Increasing esthetic and mercury free 
posterior restorations - RBC

📌 RBC in USA: Average life span is 5.7
years and cost of approximately five
billion dollars annually. (Chesteman, 
J et al. 2017)
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Clinical Longevity of Dental Amalgam V/S Resins Based Composites – A Literature Review 

1Dr Varsha Uttarwar, 2Dr Mohit Gunwal, 3Dr Snehal Sonarkar, 4Dr Manjusha Pradhan, 5Dr 
Vidya Mokhade, 6Dr Vandana Kokane, 
1Lecturer,2Asstt Prof,3 Asstt Prof,4Lecturer,5Lecturer,6Assoc Prof 

Conclusion 

Current review on longevity of amalgam and resin based composite restoration presents that 
amalgam shows superiority when compared to that of composites and there is a definite shift from 
amalgam towards composite resins as choice of restorative material. Though amalgam restorations 
are 3 to 8 times more cost effective than composite restorations, but due to concerns of mercury 
toxicity and esthetics amalgam is nearly on the verge of extinction. Composite represents the 
future generation of filling materials with ever evolving technology in terms of better adhesion, 

aesthetics and mechanical properties. Therefore, more emphasis in dental curriculum and 

training should be given towards better application of resin-based composites in clinical 

practice as and when compared to amalgam restorations. 
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Although there are many available 

placement methods and types of 

composite materials on the market for use 

in class II restorations, the reasonable

success presented in the clinical and 

laboratory literature for the various

approaches suggests that the most 

important factor for achieving success is 

likely careful and proper placement and 

light-curing technique, independent of the 

approach.

the most important factor for achieving success 
is likely careful and proper placement and 
light-curing technique, independent of the 
approach.

Schematic comparing different composite placement methods for class 

II cavities

Ferracane, Jack L. et al 2020
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RBFC

https://onlinelibrary.wiley.com/cms/asset/490fc3e4-b20c-4f67-83d0-282aed52f1ae/app48180-fig-0001-m.jpg
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What is BULK-FILL RESIN 
BASED COMPOSITE?

• Bulk-fill composite is a resin-based composite 

material that has been introduced to the dental 

community to simplify the application of the 

conventional resin-based composite whilst 

ensuring an adequate depth of cure. 

https://i.ytimg.com/vi/Ey9fdDuEj8c/maxresdefault.jpg
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ü Single increments of 4-5 mm in posterior teeth.

BULK FILL RESIN-BASED COMPOSITE

Rosatto et al. 2015; Van Ende et al. 2017; Fronza et al. 2015; Leprince et al. 2014; Rosatto et al. 2015
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s ü Reduce cusp deformation and polymerization stress and increase

fracture resistance (in-vitro).

ü Faster technique than the conventional RBC incremental technique.

ü Greater translucency, allowing greater light dissipation through the 
material.

ü Incorporation of more reactive photoinitiators, which enable a  
greater depth of cure.
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BULK FILL RESIN-BASED COMPOSITE

ü Very little clinical (in vivo) research on the long-term 
outcomes of these materials and so caution is needed as 
to their efficacy

üMore voids may be present in the mass of the material, 
since it may be difficult to control the mass placement. 

üMaking adequate contact areas may be challenging 
unless adequate matrices are used. 

üMore pronounce shrinkage stress since the entire mass 
polymerizes at one time rather than in small increments. 

üPolymerization of resin in deep preparation locations may 
be inadequate.

üLimited range of shades due to the translucency 
limitation 
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BULK FILL RESIN-BASED COMPOSITE

üCapp with conventional RBC to improve the esthetics or physical 
characteristics of the material specially for low viscosity BF RBC

üDirect anterior and posterior on Class I, Class II, and Core build-ups

üBase/liner under direct restorations (Flowable)

üRestorations on children and anxious patients to reduce the 
procedural time

üExtended fissure sealing in molars and premolars

üRepair of defects in porcelain restorations, enamel and temporaries

üRubber dam isolation is indicated 

I
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5582688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5582688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5582688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5582688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5582688/
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BULK FILL RESIN-BASED COMPOSITE

ü High caries risk patients

ü Poor isolation during the restorative procedure;

ü Failure of the restoration due to parafunctional
habits such as bruxism

ü High occlusal loads for low viscosity RBFC 

ü Direct anterior due to limited shade options
and translucency
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CLASSIFICATION

BULK-FILL RBC

HIGH 
VISCOCITY
RESTORATIVE

TETRIC EVO 
CERAM

FILTEK 
BULK 
FILL

SonicFILL

LOW 
VISCOCITY 
FLOWABLES

SUREFILL 
SDR

FLOW

FILTEK 
BULK FLOW

BULK FILL RESIN-BASED COMPOSITE
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Chesteman, J et al. 2017

BULK FILL RESIN-BASED COMPOSITE

Classification of Bulk-Fill RBC Restorative Material

BULK-FILL RBC BULK-FILL BASE RBC SONIC-ACTIVATED BULK-FILL 
RBC

DUAL CURE BULK-FILL RBC

Commercially available materials 📍 3M ESPE – Filtek Bulk-Fill 
Posterior Restorative

📍 Ivoclar Vivadent – Tetric 
EvoCeram Bulk-Fill

📍 Voco- x-tra fil

📍 Dentsplay – SDR
📍 3M ESPE - Filtek Bulk-Fill 

Flowable
📍 Heraeus Kulzer – Venus 

Bulk-Fill
📍 Ivoclar Vivadent – Tetric 

EvoFlow Bulk-Fill
📍 Voco- x-tra base

📍 Kerr  - SonicFill 2 📍 Coltene – Fill Up

📍 Parkell - HyperFil

Viscosity High Low 2 - Phase Medium

Method of cure Light Light Light Dual

Maximum depth per increment 4 mm 4 mm 5 mm Any depth

Need for conventional RBC 
capping layer

No Yes No No

3M ESPE – Filtek Bulk-Fill Flowable (Class I cavity = 4 mm) (Class II cavity = 5 mm)

16
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Bulk-fill RBC
📍 The high-viscosity restoratives need 

two layers of composite since they do 
not adapt to the cavity walls as well.  
Therefore, needs a low-viscosity 
composite to achieve adaptation to 
the gingival floor or axial- pulpal 
walls.

Bulk-fill base RBC
📍 The low-viscosity flowable needs two 

layers of composite. One is placed in 
the axial wall or gingival floor as a 
dentin replacement base and a 
second increment is placed as enamel 
on the occlusal surface. 

Sonic-activated bulk-fill RBC
📍 It is the only sonic-activated, single-

step, bulk-fill composite. It starts out 
as a low-viscosity composite and 
transformed to a high-viscosity 
composite. The handpiece is 
activated, liquefaction occurs, the 
viscosity drops, and optimal cavity 
adaption occurs. The composite goes 
through a phase change.

Dual cure bulk-fill RBC
📍 Combine both chemical and light-

cure technology to enable the surface 
of restorations to be light-cured for 
polishing, while the full depth of 
the restoration will be chemically-
cured over time. 

BULK FILL RESIN-BASED COMPOSITEChesteman, J et al. 2017
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BULK-FILL RBC IN  
THE MARKET

• BULK FILL RESIN-BASED COMPOSITE
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MECHANICAL 
PROPERTIES

📌Depth of cure

📌Polymerization shrinkage

📌Marginal gap formation

📌Physical and aesthetic 

properties

19
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Depth of cure

BULK FILL RESIN-BASED COMPOSITE Chesteman, J et al. 2017, Lima, RBW et al. 2018

Optimization of the initiator system (novel photoinitiators or greater concentration of conventional photoinitiators), 
Modifications of the filler system (larger fillers or more translucent fillers),  Inclusion of different chemistries in the 
composition

Reducing the filler content     **Increasing filler particle size. ***Additional photo-initiators
EvoCeram Bulk-fill increases the depth of cure by 
using several different photo-initiators such as 
IVOCERIN that allows it to be polymerized in 
larger  increments, when compared to standard
photo-initiators such as, camphorquinone or lucririn.

📌Depending on the depth of cure it can 
vary with the shade and translucency; 
darker shades with greater opacity have 
a shallower depth of cure compared to 
lighter more translucent resins

📌Consider Bulk-fill light-cured and dual-cure. 

📌Methods to increase the depth of cure:
ü Reducing the filler content

ü Increasing filler particle size

ü Additional photo-initiators
ü EvoCeram Bulk-fill increases the depth of cure by using several different photo-initiators 

such as IVOCERIN that allows it to be polymerized in larger increments, when compared 
to standard photo-initiators such as, camphorquinone or lucririn.
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Depth of cure

BULK FILL RESIN-BASED COMPOSITE
Chesteman, J et al. 2017, Lima, RBW et al. 2018

Polywave LCUs are useful but not essential on 
polymerizing alternative photoinitiator-containing 
BF RBC

When the distance from the light tip is increased, 
the intensity of the curing light will drop

The dual-cured BF RBC materials, are a possible 
solution for the depth of cure while they retain the 
properties of  BF RBC restorations.

High depth of cure rates by BF RBCs, depends on 
factors such as:
*Material irradiance & *Exposure time. 

. Lima, RBW et al. 2018
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INCREMENTS
4 TO 5 mm

SAFE TIME

Most of these light-cured bulk-fill materials are still limited to being used in increments of 4–5 mm

BULK FILL RESIN-BASED COMPOSITE

22
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•Light transmission increase 
depth of cure

Translucent only for posteriors 

BULK FILL RESIN-BASED COMPOSITE
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BULK-FILL RBC:

The shrinkage stress effect is modified including 
inclusion of shrinkage stress relievers which 
have a lower elastic modulus. 
SDR has included a polymerization modulator 
which interacts with the camphorquinone photo 
initiator to result in a slower elasticity modulus 
development.

Potential consequences  of shrinkage stress:
1. Secondary caries, 
2. Marginal staining, 
3. Tooth fracture,
4. Post-operative sensitivity

CONVENTIONAL RBC:

Incremental placement of conventional 

light-cured RBC is recommended to 

reduce the effect of polymerization 

shrinkage that occurs on curing.

Chesteman, J et al. 2017
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Braz Oral Res. 2017 Aug 28;31(suppl 1):e59. doi: 10.1590/1807-3107BOR-
2017.vol31.0059.

Efficiency of polymerization of bulk-fill composite resins: a systematic 
review.

Reis AF1, Vestphal M1, Amaral RCD2, Rodrigues JA1, Roulet JF3, Roscoe MG1.

• BULK FILL RESIN-BASED COMPOSITE

Irrespective to the "in vitro" method 
performed, bulk fill RBCs were partially likely to 
fulfill the important requirement regarding 
properly curing in 4 mm of cavity depth 
measured by depth of cure and / or degree of 
conversion. In general, low viscosities BFCs 
performed better regarding polymerization 
efficiency compared to the high viscosities BFCs

Reis, AF. et al. 2017
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https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/28902239
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Reis%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=28902239
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Vestphal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28902239
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Amaral%20RCD%5BAuthor%5D&cauthor=true&cauthor_uid=28902239
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Rodrigues%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=28902239
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Roulet%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=28902239
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Roscoe%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=28902239
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CONCLUSIONS

• The surface microhardness is widely 

variable between the tested resin 
composites. No bulk fill resin composite 
achieved the same surface microhardness 

as Filtek Z350XT.

• All tested Bulk fill resin composites 
showed proper depth of cure up to at least 
4.5 mm being indicated for bulk placement 

and presenting higher depth of cure than 
conventional resin-based composites.

• All tested bulk fill resin composites 
showed similar or lower volumetric 
shrinkage when compared with 

conventional resin-based composites.

Rizzante, F.A.P et al 2019
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Conclusion

• The method of application influences the 

polymerization shrinkage behavior of composites. 

Bulk application of the bulk-fill composite SDR yields 
greater shrinkage vector values than incremental 

application. SDR shows random shrinkage patterns 

regardless of the insertion technique.

• Tetric EvoFlow produces a more regular shrinkage 
pattern than SDR. Debonding of composites in the 
incremental application is less likely to take place 

than in the bulk application.

Kaisarly, D. et al 2020
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📌Not conclusive results

📌Some studies concluded 
that the higher viscosity 
bulk-fill RBCs result in 
greater marginal gap 
formation. 

One method to overcome this
problem with high-viscosity
materials is heating them prior to
placement and/or using a low
viscosity RBC material to seal the
base of the cavity.

📌Dual cure bulk-fill RBCs have 
shown acceptable marginal 
adaption post curingChesteman, J et al. 2017,

29
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There are no clear differences that indicate a

better or worse marginal seal with bulk fill 

composites, while the time savings and operational 

simplification make it possible to make the direct 

restoration technique less dependent on the 

operator's expertise. 

Francesco, P. et al: 2021

Marginal seal in cement structure ?

30

Rosa de Lacerda L, et al. 2019 

CONCLUSION:

The novel bulk-fill resin-based 

composites of low and high viscosities 

show promising application in the 

restoration of Class I cavities in 

premolars, demonstrating similar 

mechanical performance and reliability 

as compared with restorations 

prepared using conventional RBC. 

From the bulk-fill materials, the version 

with high viscosity presented the 

greatest compliant behavior of the 

study.

31

ü BF RBC have lower filler content to increase 
depth of cure

ü BF RBC need good isolation since they have 
poor long-term stability when exposed to the 
oral cavity

ü Low viscosity BF RBC (flowable) requires a 
capping layer of conventional RBC due to low 
fracture toughness and abrasion resistance

ü Dual cure BF RBC also have low filler content 
(65 % wt.); however, the manufacture have 
advised this material can be used without a final 
conventional RBC capping layer

ü Caution using BF RBC due to lack of clinical 
trials, give low filler content which may render it 
prone to increased wear rates

32

https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Rosa%20de%20Lacerda%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31055211
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https://www.tokuyama-us.com/wp-content/uploads/2017/10/ebf_shade_v2.jpg BULK FILL RESIN-BASED COMPOSITE
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• OBJECTIVE:

To evaluate the color stability of 3 bulk-fill high viscosity RBC.

• CONCLUSION:

Polymerization significantly changed the color of 
nanohybrid composite resin and bulk-fill composite resins. AFX 
had the highest color change in distilled water. The color of 
tested bulk-fill composite resins significantly changed after 
immersion in beverages and over time. Color change observed 
with the nanohybrid composite resin after 1 week was stable.

• CLINICAL SIGNIFICANCE:

Clinicians should keep in mind that tested composite resins may 
change color when exposed to water and significantly change color 
immediately after they are polymerized. In addition, the color change 
continues over time should the patient is a coffee and/or red wine 
consumer.

Barutcigil Ç et al. 2018
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Bahbishi N, Mzain W, Badeeb B, Nassar HM. Color Stability and Micro-Hardness of Bulk-Fill Composite Materials after Exposure to 
Common Beverages. Materials (Basel). 2020 Feb 9;13(3):787. doi: 10.3390/ma13030787. PMID: 32050415; PMCID: PMC7040906.

CONCLUSIONS:

Bulk-Fill composite resins showed
lower susceptibility to staining
when immersed in tea, coffee,
berry juice compared to
conventional composite. There
were no major differences
between Bulk-Fill tested brands
regarding color change. Bulk-Fill
composites tend to have lower
microhardness values that were
not affected by immersion in the
abovementioned solutions.

Bahbishi, N. et al. 2020

35

https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Barutcigil%20%C3%87%5BAuthor%5D&cauthor=true&cauthor_uid=28960790
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Yildirim T et al. 2017

• CONCLUSIONS:

As all materials had a 
radiopacity greater than dentin 
and enamel; their adequate 
radiopacity will help the 
clinicians during radiographic 
examination of restorations.

CLINICAL SIGNIFICANCE:

Bulk fill composite materials have greater radiopacity, 
enabling clinicians to distinguish the bulk fill composites 
from dentin and enamel.
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BFRC CLINICAL 
PERFORMANCE ? “Laboratory studies show similar or better 

performance of bulk-fill materials compared to the 

traditional composite resins in terms of 

polymerization stress, cuspal deflection, marginal 

gap, degree of conversion, flexural strength, and 

fracture strength.

Furthermore, clinical trials, despite the reduced 

number, did not detect differences in the 

performance of bulk-fill and conventional materials 

after one to 10 years of follow up.”

Cidreira Boaro, L.C. et al 2019
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Conclusions
“Considering the current evidence, the 

clinical performance of conventional resins 

and bulk resins for carious lesion restorations 

is similar. However, properly designed 

clinical studies are required to avoid the 

biases observed in this study in order to 

reach a better conclusion.”

Arbildo-Vega, H. I. et al 2020

BFRC CLINICAL 
EFFECTIVENESS ?

38

https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Yildirim%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28091437
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Clinical 

performance

BULK FILL RESIN-BASED COMPOSITE

Good research on in-vitro studies

Few clinical research on trails and case 
reports 

Selection of the correct BF RBC material for 
each individual case is essential

Limited shade and  translucency of the BF 
RBC compared to the conventional RBC

Patients with esthetic concerns will need a 
capping layer of conventional hybrid RBC

39

BEST PRACTICES

📌LED curing devices (polywave or monowave) 
displaying an irradiance ≥1000 mW/cm2and 20 
seconds of exposure time are imperative to 
accomplish successful polymerization of most 
BFRCs.

📌Clinicians should keep in mind that 
tested composite resins may change color 
when exposed to water and significantly 
change color immediately after they are 
polymerized. In addition, the color change 
continues over time should the patient is a 
coffee and/or red wine consumer.

📌Bulk fill composite materials have greater 
radiopacity, enabling clinicians to distinguish 
the bulk fill composites from dentin and 
enamel.

📌One method to overcome marginal adaptation 
with high-viscosity materials is heating them 
prior to placement and/or using a low viscosity 
RBC material to seal the base of the cavity.

40

BEST PRACTICES

📌BF RBC need good isolation since they have poor long-
term stability when exposed to the oral cavity

📌Low viscosity BF RBC (flowable) requires a capping layer 
of conventional RBC due to low fracture toughness and 
abrasion resistance. 

📌Dual cured BF RBC also have low filler content (65% wt.); 
however, the manufacturers have advised this material can 
be used without a final conventional RBC capping layer

📌Recent clinical studies indicate that flowable and regular-
consistency bulk-fill materials present similar clinical 
performance compared with conventional materials.

📌Clinical trials, despite the reduced number, did not detect 
differences in the performance of bulk-fill and 
conventional materials after one to 10 years of follow up.

41
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Courtesy of Dr. Marcos Vargas 
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Courtesy of Dr. Marcos Vargas 
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Courtesy of Dr. Marcos Vargas 
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Courtesy of Dr. Marcos Vargas 
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CONCLUSIONS
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