Effect of Bulk-filling on the Bonding Efficacy in Occlusal
Class | Cavities
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Purpose: To evaluate the effect of bulk filling Class | posterior cavities on bonding to cavity-bottom dentin.

Materials and Methods: Two flowable “base” bulk-fill composites (Filtek Bulk Fill Flowable, SDR), one paste-like
“full-body” bulk-fill composite (Tetric EvoCeram Bulk Fill) and one conventional paste-like composite (Filtek Z100)
were bonded (G-zenial Bond) to either a flat surface (3.5 x 3.5 x 4 mm; C-factor: 0.18) or a Class | cavity
(3.5 x 3.5 x4 mm; C-factor: 5.8). After 1-week water storage, the restorations were sectioned to obtain 4 rectangu-
lar microspecimens that were subjected to microtensile bond strength (UTBS) testing.

Results: No significant differences in uTBS were recorded between all composites when bonded onto a flat surface
(p > 0.05). When bonded into a Class | cavity, the pTBS of all composites except SDR significantly decreased
(p <0.001).

Conclusion: Both the configuration factor and the type of bulk-fill composite were found to have a great impact on

bonding to cavity-bottom dentin.
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Restorative materials necessitating fewer application
steps are appealing for dental practitioners, as applica-
tion errors can be avoided and valuable chairtime can be re-
duced. After the introduction of the simplest-to-use one-step
self-etching adhesives,24 bulk-fill composites are now
strongly advocated.8:9:13 However, since simplification of ma-
terials and/or application techniques often entails compro-
mises,46 concerns have been raised about possible short-
comings, such as depth of cure and shrinkage stress.
Manufacturers have approached these problems using many
different strategies, resulting in bulk-fill composites with
highly variable properties.10.18 Bulk-fill composites currently
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on the market are either flowable bulk-fill composites, which
are intended to be used as a base covered by a conventional
composite, or paste-like bulk-fill composites, which are in-
tended to restore the entire body of the restoration. Reduced
conversion in the deeper parts of the restoration and in-
creased shrinkage stress are the most important issues with
regard to bulk-filling techniques. Both of these factors can
have a negative effect on the bond strength.19,29

Therefore, the objective of this study was to compare the
bonding performance of two flowable “base” bulkfill com-
posites, one paste-like “full-body” bulk-fill composite and
one conventional paste-like composite on flat surfaces and
in Class | cavities. The null hypotheses were that the micro-
tensile bond strength (UTBS) to dentin depends neither (1)
on the configuration factor nor (2) on the composite used.

MATERIALS AND METHODS

The study setup is schematically illustrated in Fig 1 and the
materials used are listed in Table 1. Sixty-four noncarious
human third molars were stored in 0.5% chloramine solution
at 4°C and used within 6 months after extraction (molars
were collected following informed consent according to a pro-
cedure approved by the Commission for Medical Ethics of KU
Leuven, file number S57622). All teeth were mounted in gyp-
sum blocks to facilitate manipulation and were randomly sub-
divided into two groups. In the Class | cavity groups, the
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Fig 1 Schematic of the study setup.

Table 1 Materials investigated

Product (acronym),
shade (manufacturer)

Composition

Filtek Bulk Fill (FBF), A2

Resin: bis-GMA, UDMA, bis-EMA, procrylat resin

Flowable base bulk-fill (3M ESPE) Filler: zirconia/silica, ytterbium trifluoride (42.5 vol%, 64.5 wt%)
composites SDR (SDR), U Resin: modified UDMA, TEG-DMA, EBPDMA
(Dentsply) Filler: Ba—Al-F-B-Si-glass and Sr—Al-F-Si-glass (45 vol%, 68 wt%)

Paste-like full-body
bulk-fill composite

Tetric EvoCeram Bulk Fill (TBF), IVA
(Ivoclar Vivadent)

Resin: bis-GMA, UDMA
Filler: Ba—Al-Si-glass, ytterbium fluoride, mixed oxide, prepolymer filler
(60 to 61 vol%, 79 to 81 wt%)

Conventional paste-
like composite

7100 (Z100), A3
(3M ESPE)

Resin: bis-GMA, TEG-DMA
Filler: zirconia/silica (71 vol%, 84.5 wt%)

One-step self-etching

adhesive G-aenial Bond (GC)

Phosphoric ester monomer, 4-MET, hydrophilic methacrylate monomer,
water, acetone, photoinitiator, nanosilica

Bis-GMA: bisphenol A glycidyl dimethacrylate; bis-EMA: bisphenol A polyethylene glycol diether dimethacrylate; EBPADMA: ethoxylated bisphenol A dimethacrylate;
TEG-DMA: triethyleneglycol dimethacrylate; UDMA: urethane dimethacrylate; 4-MET: 4-methacryloyloxy ethyl trimellitic acid.

teeth were built up with the flowable composite G-aenial Flo
(GC; Tokyo, Japan) after etching the enamel with 35% phos-
phoric acid (Scotchbond Universal Etchant, 3M ESPE;
Seefeld, Germany) followed by the application of the adhe-
sive (G-aenial Bond, GC), to create a flat surface at the height
of the cusp tip. Thereafter, standard 4-mm-deep box-type
Class | (3.5 x 3.5 x 4 mm) cavities were prepared. In the flat
surface groups, the crown was cut 4 mm below the cusp
tips, after which a smear layer was produced with the tip of
the bur, similar to that produced in the cavities. Mid-coronal
dentin was present both on the flat surfaces and in the cavi-
ties, ensuring that effects of regional variability on uTBS were
negligible.28:33 All preparations were made with a computer-
controlled, custom-adapted automatic device (MicroSpeci-
men Former, University of lowa; lowa City, IA, USA), equipped
with a cylindrical medium-grit diamond bur (835 314 010,
107 ym, Komet; Lemgo, Germany) mounted in a high-speed
air turbine (650, KaVo; Biberach, Germany). A one-step self-
etching adhesive (G-zenial Bond) was used in all experimen-
tal groups according to the manufacturer’s instructions.
Next, the cavities were filled in bulk and a 3.5 x 3.5 x4 mm
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buildup was made in bulk on the flat dentin surfaces using a
silicone mold. The teeth were randomly subdivided according
to the composite used, resulting in 8 teeth per experimental
group. Two flowable base bulk-fill composites (FBF and SDR),
one paste-like full-body bulk-fill composite (TBF) and one con-
ventional paste-like composite (Z100) were used. The restor-
ations were light cured with a high-power LED light-curing de-
vice (Bluephase, Ivoclar Vivadent; Schaan, Liechtenstein)
with an output above 1100 mW/cm? for 40 s. The light inten-
sity was checked before each use with the accompanying
Bluephase meter (lvoclar Vivadent).

To estimate light irradiance at the bottom of the restora-
tions, the same 4-mm-high silicone mold that was used to
prepare the composite buildup on the flat dentin surfaces
was placed on top of a 3.9-mm diameter sensor connected
to a NIST referenced spectrometer (MARC PS, equipped
with Ocean Optics 1ISO4000; Halifax, Canada). Next, the
mold was filled with the uncured composite, and irradiance
was measured while each of the four composites was cured
following the same curing protocol mentioned above. Like-
wise, light irradiance was measured when similar 4-mm-
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Table 2 pTBS results

Experimental Mean (SD) ptf/n Failure analysis
group

FBF cavity 4.0 (7.8)b 21/28  A: 96%; M: 4%

FBF flat 19.7 (7.8)2  0/28 A: 79%; M: 21%

SDR cavity 16.6 (7.7)2 0/25 A: 85%; M: 15%; C: 0%
SDR flat 26.7 (9.82 0/28 A: 73%; M; 22%; C: 5%
TBF cavity 3.9 (7.5)P 19/26  A: 96%; M: 4%

TBF flat 21.4 (9.02  0/30 A: 44%; M: 44%; C: 8%
Z100 cavity 0.0 (0.0)P 32/32 A: 100%; M: 0%; C: 0%
7100 flat 26.0 (13.9)2 0/29 A: 52%; M: 48%; C: 0%
SD: standard deviation; ptf: pre-test failures; n: number of specimens;

A: adhesive; M: mixed; C: cohesive. Means with same superscript are not
statistically different from each other.

deep “Class | cavity” tooth molds, from which the cavity
bottom was removed, were positioned on the sensor, filled,
and light cured accordingly.

After one week of water storage at 37°C, the teeth were
sectioned perpendicular to the adhesive/tooth interface
using an automated water-cooled diamond saw (Accu-
tom-50, Struers; Ballerup, Denmark) to obtain rectangular
1- x 1-mm nontrimmed microspecimens for yTBS testing.
The specimens were examined using a light microscope
(MSA 166305 stereomicroscope, Wild; Heerbrugg, Switzer-
land) at a magnification of 50X to check for the presence of
cavity corners or voids at the specimens’ interface; all such
samples were excluded from further testing. The specimens
were kept moisturized until tested. They were attached to a
notched BIOMATHig30 with cyanoacrylate glue (Model Repair
Il Blue, Sankin Kogyo; Tochigi, Japan) and stressed until
failure in a universal testing device (Instron 5848 Micro
Tester; High Wycombe, UK) at a crosshead speed of 1 mm/
min, using a load cell of 500 N. The uTBS was expressed in
MPa, calculated by dividing the imposed force (N) at the
time of fracture by the bond area (mm?2). The uTBS of spec-
imens that failed before actual testing (pre-test failure: ptf),
was assumed to be O MPa for further analysis.12

The mode of failure was assessed light microscopically
(MSA 166305 stereomicroscope, Wild) at a magnification
of 50X. Per microspecimen, the occurrence of adhesive fail-
ure, cohesive failure, or mixed failure was recorded. Repre-
sentative fracture surfaces were processed using scanning
electron microscopy (JSM-6610LV, JEOL; Tokyo, Japan)
after common SEM preparation techniques.23

Microtensile bond strength data (UuTBS per microspeci-
men in MPa) were analyzed using the Kruskal-Wallis test
prior to post-hoc multiple comparisons at p < 0.05. All tests
were performed at a significance level of a = 0.05 using a
software package (R2.12 and Weibull Toolkit 2.1, R Founda-
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Fig 2 Boxplot of the yTBS results. Groups with the same letter are
not statistically significantly different (p < 0.05). FBF: Filtek Bulk Fill;
TBF: Tetric EvoCeram Bulk Fill.

tion for Statistical Computing; Vienna, Austria; and Weibull
Toolkit 2.1, http://sourceforge.net/projects/weibulltoolkit).

RESULTS

The pTBS results are shown in Table 2 and presented
graphically in Fig 2. Values ranged from O MPa (due to ptfs)
to 70.1 MPa. There were no statistically significant differ-
ences between composites when bonded to a flat surface
(FBF flat, SDR flat, TEBF flat, and 2100 flat: p > 0.05).
When bonded in a cavity, the uTBS for all groups decreased
significantly, except for SDR (SDR flat vs SDR cavity:
p > 0.05). For the other composites, more than 50% ptfs
occurred when bonded in cavities, with 100% ptfs for the
conventional composite (Z100 cavity). There were no statis-
tically significant differences between FBF cavity, TEBF cav-
ity, and Z100 cavity (p > 0.05).

Failure analysis revealed predominantly adhesive fail-
ures. The incidence of mixed failures increased on flat sur-
faces. Representative SEM micrographs are shown in Fig 3.

Light irradiance measured at the bottom of the composite
blocks (Fig 4) revealed that the light was attenuated the most
in the conventional composite Z100; almost no difference in
light attenuation was measured for the bulk-fill composites
FBF and TBF; the highest irradiance at the bottom was mea-
sured for SDR. Except for Z100, light was attenuated to a
significantly greater extent when using the silicone mold than
when the composite was applied in the Class | cavity.

DISCUSSION

Bulk filling is highly desired in routine restorative practice,
but concerns about shrinkage stress have caused it to be
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Fig 3 SEM photomicrographs of fractured
surfaces. a) FBF cavity: adhesive failure.
The specimen failed before the last cut
was completed and was recorded as a pre-
test failure (ptf). Insert: Despite thorough
drying for 5 s, air bubbles were seen within
the adhesive layer, most likely representing
phase separation, as documented for the
HEMA-free adhesive.1® b) SDR cavity: adhe-
sive failure. c) TBF flat: mixed failure. Air
bubbles can be seen within the composite.
Insert: on the flat surface, air bubbles
within the adhesive could be avoided by
thorough drying and spreading of the adhe-
sive. d) Z100 flat: mixed failure.

Fig 4 Irradiance measured at the bottom
of 4-mm-thick composite specimens for the
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four experimental groups using either a sili-
cone or tooth Class | cavity mold. FBF: Filtek
Bulk Fill; TBF: Tetric EvoCeram Bulk Fill.

applied hesitantly. In this study, the decision was made to
employ a microtensile bond strength (UTBS) protocol to
evaluate the potential impact of bulk filling on the bond
strength to cavity-bottom dentin in different C-factor configu-
rations. A one-step self-etching adhesive was chosen to
simulate the most simplified application protocol, since a
faster, simpler procedure is the most important reason for
choosing a bulk-filling procedure. The first null hypothesis
had to be rejected, because the bond strength decreased
significantly upon bonding in a Class | cavity (p < 0.01). Pre-
vious studies found a decrease in bond strength when
Class | cavities were tested vs standard flat surface prepa-
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rations.2:20,22,27 This has mainly been attributed to shrink-
age stress acting on the bond to cavity-bottom dentin and
weakening it. However, other factors might have influenced
the bond strength as well. The one-step self-etching adhe-
sive used (G-aenial Bond) should be strongly air thinned to
prevent phase separation.31 In a cavity, spreading of the
adhesive is limited, so that the occurrence of porosities
(Fig 3) and pooling of adhesive in the cavity corners cannot
be avoided.® Such an excess of adhesive has been re-
ported to negatively influence bond strength.> Moreover,
better adaptation can be obtained on flat surfaces. As the
mold is not physically connected to the tooth surface, the
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gap may serve as a sprue through which air can escape. In
cavities, however, some air inclusions in the sharp angles
of the cavity bottom were inevitable21 and may have influ-
enced stress distribution in the respective specimens.1:3

The second null hypothesis also had to be rejected,
since significant differences between composites were
found (p < 0.05). Differences in bond strength between
composites have mainly been attributed to differences in
shrinkage stress. Previous results have already indicated
that the conventional composite Z100 induces high shrink-
age stress.17 This has been associated with a high percen-
tag of pre-test failures,1® which is in agreement with the
finding of 100% ptfs in the Z100 cavity group. Sufficiently
high bond strengths were obtained with SDR both on flat
surfaces and in cavities, which is in line with previous re-
sults.15.30 |t has been demonstrated that SDR undergoes a
peculiar polymerization pattern, resulting in stress levels
even lower than those exerted by a silorane-based compos-
ite.11 However, a considerable number of ptfs was recorded
for the bulk-fill composites Tetric EvoCeram Bulk Fill and
Filtek Bulk Fill. Kim et al16 found that SDR induced signifi-
cantly lower shrinkage stress than Tetric EvoCeram Bulk Fill
and Filtek Bulk Fill.

However, in another study, no differences could be
found,” whereas one study favored Tetric EvoCeram Bulk
Fill over SDR.14 In a previous study, llie et al13 found a
significant difference in bond strength of SDR vs Tetric
EvoCeram Bulk Fill; however, these results were found on
a flat surface and were mainly attributed to the better
adaptability of SDR. Shrinkage stress is not a material’s
property, but is inherent to the compliance and configura-
tion of the setup. Hence, results from different studies are
conflicting and cannot simply be generalized. However, it
has been repeatedly shown that Filtek Bulk Fill Flowable
and Tetric EvoCeram Bulk Fill have a lower fracture tough-
ness® and flexural strength?,11,12,19 than SDR, which
might render these composites more prone to crack induc-
tion/propagation and eventual failure during specimen
preparation.

Insufficient curing and the associated decrease in me-
chanical properties have also been associated with lower
bond strengths.10.26 Indeed, when the light penetration at
the bottom of the cavity was investigated, a clear trend of
increasing bond strength with increasing translucency could
be seen (Fig 4). Delayed cure at the bottom of the cavity
may direct the shrinkage stress towards the already
polymerized surface. Moreover, despite proper curing of the
composite itself, the oxygen-inhibited layer of the adhesive
may not receive sufficient energy to copolymerize ade-
quately with the overlying composite,22 creating a fragile
zone at the interface. This might also explain the higher
occurrence of adhesive failures in cavities (Table 2 and
Fig 3). Surprisingly, the bulk restorations on flat surfaces
were not negatively affected due to insufficient light curing;
even Z100 performed equally well on flat surfaces, despite
the fact that the effective depth of cure is limited to
2.5 mm. Considering the relative narrowness of the build-
ups, ambient light exposure after removal of the mold might
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have enhanced polymerization as well, allowing the bond to
mature in the absence of higher polymerization forces that
are imposed on the bottom of Class | cavities.

Finally, it is known that variability increases withlow
bond strength. A high number of pre-test failures-was-found
in this study; these were assigned a bond strength of
0 MPa and included in the analysis, as this is the most
widely accepted method in the literature. However, this
causes an underestimation of the bond strength and lack of
discrimination between the true bond strength values.19
Other adhesives that exhibit higher bond strengths and are
less technique sensitive32 might result in different out-
comes.10,20

CONCLUSION

Although time-saving clinical procedures seem very attrac-
tive, simplification per se is not translated to less tech-
nique sensitivity. In combination with a one-step adhesive
procedure, bulk filling may cause premature debonding of
the interface, even when bulk-fill composites are used. Sev-
eral factors may contribute to interfacial failure, such as
polymerization shrinkage, insufficient depth of cure, and
voids due to air inclusion or insufficient wettability. In short,
the high variability in bond strength results emphasizes the
need of further investigations.

ACKNOWLEDGMENTS

Dr. A. Van Ende has been granted a PhD fellowship of the Flanders
Research Foundation (FWO). The dental manufacturers Dentsply,
GC, Ivoclar Vivadent, and 3M ESPE are gratefully acknowledged for
their generous donation of materials for this study.

REFERENCES

1. Alster D, Feilzer A, De Gee A, Mol A, Davidson C. The dependence of
shrinkage stress reduction on porosity concentration in thin resin layers.
J Dent Res 1992;71:1619-1622.

2. Bakhsh TA, Sadr A, Shimada Y, Mandurah MM, Hariri |, Alsayed EZ,
Tagami J, Sumi Y. Concurrent evaluation of composite internal adaptation
and bond strength in a class-l cavity. J Dent 2013;41:60-70.

3. Bolhuis PB, De Gee AJ, Kleverlaan CJ, El Zohairy A a., Feilzer AJ. Contrac-
tion stress and bond strength to dentin for compatible and incompatible
combinations of bonding systems and chemical and light-cured core
build-up resin composites. Dent Mater 2006;22:223-233.

4. Breschi L, Mazzoni A, Ruggeri A, Cadenaro M, Di Lenarda R, De Stefano
Dorigo E. Dental adhesion review: Aging and stability of the bonded inter-
face. Dent Mater 2008;24:90-101.

5. D’Arcangelo C, Vanini L, Prosperi GD, Di Bussolo G, De Angelis F,
D’Amario M, Caputi S. The influence of adhesive thickness on the micro-
tensile bond strength of three adhesive systems. J Adhes Dent
2009;11:109-115.

6. De Munck J, Arita A, Shirai K, Van Landuyt K, Coutinho E, Poitevin A,
Peumans M, Lambrechts P, Van Meerbeek B. Microrotary fatigue resis-
tance of a HEMA-free all-in-one adhesive bonded to dentin. J Adhes Dent
2007;9:373-379.

7. El-Damanhoury H, Platt J. Polymerization shrinkage stress kinetics and re-
lated properties of bulk-fill resin composites. Oper Dent 2013;39:
374-382.

8. Flury S, Peutzfeldt A, Lussi A. Influence of increment thickness on micro-
hardness and dentin bond strength of bulk fill resin composites. Dent
Mater 2014;30:1104-1112.

123



Van Ende et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Garoushi S, Sailynoja E, Vallittu PK, Lassila L. Physical properties and
depth of cure of a new short fiber reinforced composite. Dent Mater
2013;29:835-841.

llie N, Bucuta S, Draenert M. Bulkfill resin-based composites: an in vitro
assessment of their mechanical performance. Oper Dent 2013;38:
618-625.

llie N, Hickel R. Investigations on a methacrylate-based flowable compos-
ite based on the SDR technology. Dent Mater 2011;27:348-355.

llie N, Kunzelmann K-H, Hickel R. Evaluation of micro-tensile bond
strengths of composite materials in comparison to their polymerization
shrinkage. Dent Mater 2006;22:593-601.

llie N, Schoner C, Blicher K, Hickel R. An in-vitro assessment of the
shear bond strength of bulk-ill resin composites to permanent and decid-
uous teeth. J Dent 2014;42:850-855.

Jang J-H, Park S-H, Hwang I-N. Polymerization shrinkage and depth of
cure of bulk-fill resin composites and highly filled flowable resin. Oper
Dent 2015;40:172-180.

Juloski J, Carrabba M, Aragoneses JM, Forner L, Vichi A, Ferrari M. Micro-
leakage of Class Il restorations and microtensile bond strength to dentin
of low-shrinkage composites. Am J Dent 2013;26:271-277.

Kim RJ-Y, Choi N-S, Ferracane JL, Lee I-B. Acoustic emission analysis of
the effect of simulated pulpal pressure and cavity type on the tooth-com-
posite interfacial de-bonding. Dent Mater 2014;30:876-883.

Kleverlaan CJ, Feilzer AJ. Polymerization shrinkage and contraction stress
of dental resin composites. Dent Mater 2005;21:1150-1157.

Leprince JG, Palin WM, Vanacker J, Sabbagh J, Devaux J, Leloup G.
Physico-mechanical characteristics of commercially available bulk-fill com-
posites. J Dent 2014;42:993-1000.

Mine A, De Munck J, Cardoso M V., Van Landuyt KL, Poitevin A, Kuboki T,
Yoshida Y, Suzuki K, Van Meerbeek B. Effect of low-shrinking composite
on the bonding effectiveness of two adhesives in occlusal Class-I cavi-
ties. Dent Mater J 2012;31:418-226.

Nayif MM, Nakajima M, Foxton RM, Tagami J. Bond strength and ultimate
tensile strength of resin composite filled into dentine cavity; effect of
bulk and incremental filling technique. J Dent 2008;36:228-234.

Nazari A, Sadr A, Saghiri MA, Campillo-Funollet M, Hamba H, Shimada Y,
Tagami J, Sumi Y. Non-destructive characterization of voids in six flow-
able composites using swept-source optical coherence tomography. Dent
Mater 2013;29:278-286.

Nazari A, Sadr A, Shimada Y, Tagami J, Sumi Y. 3D assessment of void
and gap formation in flowable resin composites using optical coherence
tomography. J Adhes Dent 2013;15:237-243.

124

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Perdigao J, Lambrechts P, Van Meerbeek B, Vanherle G, Lopes A. Field
emission SEM comparison of four postfixation drying techniques for
human dentin. J Biomed Mater Res 1995;29:1111:1120.

Peumans M, De Munck J, Mine A, Van Meerbeek B.Clinical-effectiveness
of contemporary adhesives for the restoration of non-carious.cervical le-
sions. A systematic review. Dent Mater 2014;30:1089-1103.

Poitevin A, De Munck J, Van Landuyt K, Coutinho E, Peumans M, Lam-
brechts P, Van Meerbeek B. Critical analysis of the influence of different
parameters on the microtensile bond strength of adhesives to dentin.
J Adhes Dent 2008;10:7-16.

Price RBT, Doyle G, Murphy D. Effects of composite thickness on the
shear bond strength to dentin. J Can Dent Assoc 2000;66:35-39.

Shirai K, De Munck J, Yoshida Y, Inoue S, Lambrechts P, Suzuki K, Shin-
tani H, Van Meerbeek B. Effect of cavity configuration and aging on the
bonding effectiveness of six adhesives to dentin. Dent Mater 2005;21.:
110-124.

Toledano M, Osorio R, Ceballos L, Fuentes M, Fernandes C, Tay F, Carv-
alho R. Microtensile bond strength of several adhesive systems to differ-
ent dentin depths. Am. J Dent 2003;16:292-298.

Van Ende A, Mine A, De Munck J, Poitevin A, Van Meerbeek B. Bonding
of low-shrinking composites in high C-factor cavities. J Dent 2012;40:
295-303.

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 adhe-
sion to cavity-bottom dentin. Dent Mater 2013;29:269-277.

Van Landuyt KL, Snauwaert J, De Munck J, Coutinho E, Poitevin A,
Yoshida Y, Suzuki K, Lambrechts P, Van Meerbeek B. Origin of interfacial
droplets with one-step adhesives. J Dent Res 2007;86:739-744.

Van Meerbeek B, Van Landuyt K, De Munck J, Hashimoto M, Peu-
mans M, Lambrechts P, Yoshida Y, Inoue S, Suzuki K. Technique-sensitiv-
ity of contemporary adhesives. Dent Mater J. 2005;24:1-13.

Yoshikawa T, Sano H, Burrow MFF, Tagami J, Pashley DHH. Effects of
dentin depth and cavity configuration on bond strength. J Dent Res
1999;78:898-905.

Clinical relevance: In combination with a one-step self-
etching adhesive, bulk filling may cause bond detachment
at the bottom of the restoration and thus compromise the
longevity of the restoration.

The Journal of Adhesive Dentistry



