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ABSTRACT: Bulk-fill materials were developed to facilitate direct restorative procedures, mainly for deep
and wide posterior cavities by allowing the placement of increments up to 4-5 mm thick. However,
misinformation about the limitations on the technique used to place and polymerize these materials may
impair achieving the topmost performance, because the mechanical properties may not be optimal at the
deeper regions of the increment. Because the clinical performance of some materials varies according to
the cavity depth, polymerization mechanism, chemical composition, this paper presents a general review
of the materials available in the market, as a guide for the clinician, to help with the decision-making
process and improve the predictability of the restorations made with bulk-fill materials.

KEYWORDS: Composite resins; Dental materials; Operative dentistry; Light curing.

RESUMEN: Los materiales restauradores de relleno en bloque, conocidos como "bulk fill* han sido
desarrollados para facilitar la restauracion directa, principalmente en cavidades amplias y profundas en
el sector posterior, al permitir la colocacion de incrementos de hasta 4-5 mm de grosor. Sin embargo, se
han encontrado vacios en la informacion disponible, sobre todo con relacion a las técnicas recomendadas
para la colocacion y polimerizacion de estos materiales, lo cual puede reducir el rendimiento clinico,
al no obtenerse las propiedades mecanicas deseables, especialmente en las regiones mas profundas
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del incremento de resina. Debido a que el desempefio de las resinas de relleno en bloque puede estar
influenciado por factores como la profundidad de la cavidad, el mecanismo de polimerizacion e inclusive
la composicion quimica del material restaurador, esta revision presenta un panorama general de 1as
caracteristicas de los materiales disponibles en el mercado, con el propdsito de orientar al clinico en
el proceso de toma de decisiones, de manera que se mejore la predictibilidad del proceso restaurador,

cuando se usan resinas de tipo "bulk fill".

PALABRAS CLAVE: Resinas compuestas; Materiales dentales; Operatoria dental; Fotocurado.

INTRODUCTION

Bulk fill restorative materials (BFM) simplify
the restorative procedure as they reduce the
repetitive placement of increments. The bulk
curable resin-based BFM are recommended by
manufacturers for placement and curing in incre-
ments of 4- to 5-mm thick (1, 2). Nonetheless,
BFMs are not necessarily low shrinkage stress
materials, as commonly thought, but materials
that employ strategies to improve depth of cure
and reduce polymerization shrinkage stress (PSS)
development, (3) so the operator does not have to
modulate it by incremental placement technique
(3). Among the advantages of BFMs, is the reduc-
tion of the “chair time”, because fewer increments
and light curing cycles are required to restore
deep cavities (4. Also, there are fewer internal
voids within the material bulk (4-6).

PLACEMENT TECHNIQUES

A few representative examples of commer-
cially available BFM based on different classifica-
tion criteria are presented in Table 1. Of note, inclu-
sion of a material in one category does not imply
that it is excluded from the others, thus, there are
flowable BFMs, that are also light-curable, resin-
based bioactive materials. Therefore, the clinician
should perform a careful analysis of the most
appropriate material for each scenario, based on
the desired results (1). A schematic representation
of the different placement techniques, based on
the consistency, application technique and depth
of cure (4) of different BFMs is presented in Figure

1. In general, flowable consistency BFMs present
lower mechanical properties than those of paste
consistency, thus, flowable BFMs are not recom-
mended for restoration of the occlusal surface of
posterior teeth, which produces a requirement to
combine flowable and paste BFMs (1,7). However,
flowable BFMs can be used to fill most of the
volume of the cavitary preparation, or as a liner in
combination with paste consistency BFMs.

On the other hand, paste consistency BFM
present mechanical properties comparable to
conventional, incremental-fill resin-based compo-
sites (1). Thus, they can be used to restore the
occlusal surface and in other load-bearing appli-
cations such as core build-up materials. Nonethe-
less, their application as final layer in direct
restorations might be restricted because of the
esthetic limitations of BFMs, because of the increa-
sed translucency and limited shade availability of
these materials (3,7). Of note, evidence suggests
that the use of different placement techniques
does not result in a significant difference regar-
ding operative time or presence of voids into the
final restoration (4,6). Thus, BFMs appear as a
restorative alternative that can be adapted accor-
ding to the preferences and skills of the opera-
tor, while producing adequate results (4). The
adaptability on placement techniques, as well as
the reduction in the operative resulting from using
fewer increments and polymerization cycles, and
the potential bioactive effects of BFMs, (8) make
them a promissory restorative material for dental
specialties where the optimization of chair time is
mandatory, such as pediatric dentistry (4).
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Table 1. Summary of commercially available bulk-filling materials according to different classification

criteria.

Criteria

Type

Manufacturer

Commercial name

By viscosity and

application technique

By polymerization
mechanism

By composition
and filler

Flowable Resin-based composite

Dentsply Sirona
Tokuyama Dental
Ivoclar-Vivadent

SureFil SDR Flow+
Estelite Bulk Fill Flow
Tetric EvoFlow Bulk Fill

Kulzer Venus Bulk Fill
Shofu Beautifil-Bulk Flowable
GC G-aenial Bulk Injectable
VOCO Admira Fusion X-base
Paste consistency 3M Oral Care Filtek One Bulk Fill Restorative
Bisco Inc Reveal HD Bulk

Ivoclar-Vivadent
VOCO

Tetric N-Ceram Bulk Fill
GrandioSO x-tra

Ultra-sonic condensation Kerr Dental SonicFill 3
Thermo-viscous VOCO VisCalor Bulk
Self-adhesive Dentsply Sirona Surefil One

Light cured

Ivoclar Vivadent

Tetric EvoCeram Bulk Fill

FGM Opus Bulk Fill APS
SDI Aura Bulk Fill
Master-Dent Master-Fil Bulk Fill
VOCO X-tra fill
Chemical/Self cured Bisco Inc. Bisfil 2B
Ivoclar-Vivadent Cention N
Dual cured Coltene Fill-Up!
Danville BulkEZ
Silmet ProFit Bulk
Resin-based composites Voco Admira Fusion X-tra

Tokuyama Dental
Ivoclar-Vivadent

Estelite Bulk Fill Flow
Tetric EvoFlow Bulk Fill

Kulzer Venus Bulk Fill
Shofu Beautifil-Bulk Flowable
GC G-&nial Bulk Injectable
Glass ionomer GC Equia Forte Fil
Resin-based Bioactive material Shofu Beautifil-Bulk Restorative
Pulpdent Activa BioActive Restorative
Parkell Predicta Bulk Bioactive
VistaApex Re-Gen Bioactive Bulk Fill
Fiber reinforced GC EverX BulkFill Posterior
Pentron Alert
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Figure 1. Schematic representation of a few techniques commonly
used for restoration of deep, posterior cavities. A- Incremen-
tal technique: Several increments of resin-based composite with
a thickness below 2 mm, are placed in a horizontal or oblique
orientation and cured individually; B- The majority of the volume
of the cavitary preparation is filled using a light or dual curable,
flowable consistency bulk-fill composite, leaving an unfilled gap of
1- to 2 mm below the cavo-surface margin. Then, a paste consis-
tency, conventional resin based composite is placed to finish the
restoration on the occlusal surface; C- The complete volume of the
cavitary preparation is restored using a single increment of paste-
consistency bulk-fill composite with a thickness ranging from 4- to
6- mm; and D- The “Snowplow technique” a thin layer of flowable,
light curable, resin-based bulk fill composite is applied as a coating
on the internal walls of the cavity, without reaching the amelo-
dentinal junction, and left uncured. Then, the complete volume of
the cavitary preparation is restored placing a single increment of
paste-consistency, bulk-fill composite with a thickness ranging
from 4- to 6- mm over the lined cavitary walls, and the whole
restoration is polymerized in a single light-curing cycle.

POLYMERIZATION

It has been reported that the heterogeneous
light beams from light curing units (LCU) result in
a non-uniform depth of cure in BFMs. This problem
is enhanced in multiple-peak LCU, because of the
lower penetration of the shorter wavelength violet
light compared to light in the blue spectrum.
(9,10) Therefore, when polymerization is made
using a multi-wave LCU, the deeper part of the

increment may not receive sufficient energy to be
properly cured (1,2,11). To reduce the effects of
light attenuation at the deeper regions of the BFM
increment, research suggests that increasing the
light exposure time results in a higher depth of
cure for these materials, regardless of their photo-
initiator composition or the emission spectrum
of the light-curing unit used (2). Finally, in areas
where the adequate placement or access of the
LCU to the restoration is restricted, self or dual-
curing materials could provide a more predictable
result (1).

TECHNICAL DRAWBACKS

Despite the proposed advantages of BFMs,
there are a few limitations, such as the require-
ment of specific application devices, (7) a reduced
variety of shades and limited esthetics, (7,12)
compromised polymerization at depth because
of the attenuation of the curing light as it passes
through the material, (1,2) and poor internal
adaptation because of PSS, (5) especially in high
C-factor preparations. Nonetheless, better, or at
least similar clinical performance is expected from
BFMs compared to conventional resins composi-
tes (7). In sight of this considerations, a summary
of common technical difficulties when using BFMs
and the proposed strategies to overcome those
limitations are presented in Table 2.

High PSS result in formation of marginal and
internal gaps, microleakage around the restora-
tion, cuspal deflection, tooth cracking, reduced
bond strength, and lower mechanical properties
of the restoration (3,5,7). Although the PSS of
resin-based materials can be measured by labora-
tory methods, in a clinical scenario the PSS and
its effects are influenced by restoration variables,
such as cavity configuration, size and depth, as
well as the selected adhesive system (5).
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Table 2. Strategies to improve clinical performance of Bulk-fill materials.

Objective Do Why?
Improve the depth  Check the manufacturer’s instructions for  Resin-based BFM are designed to increase the depth of cure.
of cure the BFM’s depth of cure. Although adequate depth of cure of BFM has been reported,(2)

Make sure to irradiate the entire restora-
tion when light curing the restoration.

Verify the polymerization mechanism for
the BFM.

Light cure the BFM for the manufacturer’s
recommended time.

Reduce the effects  Isolate the operatory field, preferably with

manufacturers recommend different increment thicknesses, ranging

from 4 to 6 mm.
Width of the light beam is important when light curing a restoration

made with a resin-based BFM, especially in large MOD restorations.
Regions that are not covered with light may present inadequate
polymerization (10,11).

While light cured materials present a limited depth of cure (4 mm
to 6 mm), dual cured materials may present unlimited depth of cure

due to their chemical polymerization (1). However, they have limited
working time.

Depth of cure of the resin-based BFM materials may be prejudiced
if the exposure time and radiant emittance are below the manufac-
turers recommendations (2,7).

PSS increases when resin-based BFMs are exposed to humidity

of PSS. a rubber dam to reduce humidity. (3,5). Rubber dam isolation of the operatory field can control intrao-
ral humidity and reduce PSS.

Use a flowable BFM as cavity liner in high  Flowable resin-based BFMs contain less fillers than paste-consis-

C-factor preparations. tency BFMs. Although the lower filler content results in higher
volumetric shrinkage, the resulting PSS is significantly lower than
that of paste-consistency BFMs (3,5).

Delay the light curing on dual cured BFMs Delaying light-activation of dual cured BFMs allows the polymer
conversion to occur at a slower rate, enhancing the stress relief of
the polymeric network, without a significant alteration of the mecha-
nical properties (5).

Use paste consistency resin-based BFMs  The use of paste consistency resin-based BFMs as an occlusal layer

for capping restorations partially filled over flowable BFMs results in similar bond strength to conventional

with flowable BFMs resins and produces lower PSS at the enamel margin (3.

CONCLUSIONS adequate selection of the restorative material, in

Despite the operative advantages of BFMs,
their use for restoration of posterior teeth requires
conscious attention from the clinicians. Special
care must be taken during placement in the proxi-
mal boxes of Class Il restorations to ensure an
adequate seal on the gingival margin, avoiding the
presence of air voids and ensuring adequate curing
of the material in hard to access regions. Also,

order to get the greater benefit from the consis-
tency, curing or bioactive properties of each BFM.
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