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ABSTRACT

AIM — The aim of this study was to evaluate marginal sealing ability of newly introduced Dyad Flow with
total etch & self-etch adhesive system at the coronal and apical margins of class V resin composite
restorations.

Methods- A standard class V cavity (3 mm mesiodistal width, 3 mm occlusogingival height, and 1.5 mm
axial depth) was prepared on the buccal surface of freshly extracted sound human teeth. The occlusal
and the gingival margins of the cavities were located on the enamel and cementum/dentin, respectively.
Teeth were randomly assigned into three groups (n = 10) and restored with different composite
materials following the manufacturer’s instructions: groups | was restored with nanohybrid resin
composite using Self etch bonding agent ; group Il: was restored with nanohybrid resin composite using
Total etch technique; group llI: flowable composite (Dyad Flow), respectively. After finishing and
polishing, the teeth were stored in distilled water at 37°C, coated with nail varnish, and immersed in a
rhodamine B dye, and then longitudinally sectioned. Dye penetration was examined with a
stereomicroscope and scored separately for occlusal and gingival on a 0-3 ordinal scale. Data were
analyzed with Kruskal-Wallis, Mann-Whitney and Wilcoxon tests (a=0.05).

Results — Coronal and apical margins were scored separately using a 0-3 ordinal ranking system and the
recorded values were statistically analyzed using Kruskal-Wallis, Mann- Whitney U-test and Wilcoxon
signed rank test. Statistical analysis showed that there was less microleakage in Total-etch and Self-etch
Bonding agents at coronal region, overall Totaletch showed less marginal permeability in both coronal
and apical regions. Comparison of three groups showed that microleakage, although seen in all samples,
but seen significantly more in cervical regions restored with Dyad Flow.

Conclusion- Specimens restored with the Total-etch and Self-etch adhesive systems revealed reduced
leakage at the coronal margin. At the apical margin, DyadFlow showed greater leakage than the other
group.

INTRODUCTION

The search for the ideal dental restorative With passage of time various changes are seen
material, exhibiting appropriate physical and in composite bonding system. Due to
mechanical properties, as well as, excellent polymerisation shrinkage of these materials,

aesthetics, has resulted in the introduction of
light cured composites. These resins have been
widely used as restorative materials for both
anterior and posterior teeth.

successful adhesion to enamel and dentin is an
indispensable prerequisite for clinical success;
else gap formation would endanger the clinical
success."
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Enamel bonding is meanwhile accepted as
clinically strong and durable, because acidic
etchants, such as 30-40% phosphoric acid,
create enamel microporosities allowing the
penetration of monomers consecutively
generating micromechanical retention.** In
contrast, dentin is an unpredictable substrate
for adhesion due to facts like tubular structure,
high organic content, and intrinsic wetness.””
To solve the problem, different approaches are
reported in the literature of the field. In two-
step total-etch systems, a separate etch and
rinse phase is still involved, but a hydrophilic
primer and hydrophobic resin are combined
into one application. Although increased
technique sensitivity is reported®® for total-etch
adhesives, a similar clinical performance is
achieved for both conventional and simplified
total-etch adhesive versions.'*

Self-etch adhesives represent an alternative
approach in enamel-dentin bonding. They do
not require a separate acid etch step and are
based on the use of nonrinse acidic monomers
that simultaneously condition and prime dentin
and enamel.#*"* This approach eliminates
the rinsing phase and does not require
application of the primer in particular
conditions of wetness due to the self-etch
adhesives’ water content; reduced technique-
sensitivity and the risk of making errors during
application are achieved. For these reasons,
their popularity is increasing.”

Flowable restorative resins with a low viscosity
are recommended as the material of choice for
restoring Class V cavities. Flowable composites
are easier to place and more selfadaptable
compared to conventional restorative resin
composites.™®

Dyad Flow is new self adhesive flowable
composite resin which can be seen as an
alternative to the previous time-consuming
procedures. It is self adhering composite in
which no separate bonding protocol is required.
It has fluoride releasing property and its
translucent quality provides excellent aesthetics
in the vast majority of situations.

The objective of this study is to assess the
microleakage of class V cavities restored with a

new self-adhesive flowable composite resin and
to compare with two-step total-etch & Self-etch
adhesive system; another objective was to
determine whether the tested adhesives would
perform as well on enamel as on dentin.

MATERIALS & METHODS

A total of 30 sound human teeth were collected
and stored in saline solution at room
temperature for 30 days. A standard class V
cavity (3 mm mesiodistal width, 3 mm
occlusogingival height, and 1.5 mm axial depth)
was prepared at the cementoenamel junction
(CEJ) on the facial surface of each tooth

The teeth were randomly assigned into three
groups (3 group’s x 10 teeth):

Group A was restored with 3M nanohybrid
resin Composite using Total etch technique with
3M Single Bond Adhesive.

Group B was restored with 3M nanohybrid resin
composite using Self etch technique with Clear
fil self etch bonding agent.

Group C was restored with Dyad Flow
composite

Resin composite shade A2 was used for each
group. These were placed in two increments;
each increment was cured for 20 s according to
manufacturer’s instructions. The restorations
were finished with finishing diamond burs &
polished with aluminum oxide discs under
constant air/water coolant.

The root apices of specimens were sealed with
sticky wax; all external surfaces were covered
with two layers of nail varnish except for 1.0
mm around the restorations and then
immersed in a Rhodamine B dye solution for 24
hours.

The specimens were rinsed in running water,
dried & then sectioned faciolingually. The dye
penetration depth along the cavity wall
(including both occlusal and gingival margins)
was measured with a stereomicroscope. The
microleakage score was recorded separately for
both occlusal and cervical margins on a
nonparametric ordinal scale from 0 to 3.

Data were analyzed using Kruskall-Wallis
analysis of variance and Mann-Whitney U-test
for comparing the restorative materials.
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Microleakage was observed in any restorations
at the occlusal and cervical margins. Kruskall-
Wallis analysis of variance revealed no
significant microleakage differences among the
Group A and B at occlusal and cervical
margins(P = 0.001). Group C (DyadFlow) showed
significant microleakage differences at occlusal
Dyad Flow and cervical margins, (P > 0.05).
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Frequency, mean * SD of microleakage scores, and P value of the Wilcoxon signed rank test of the five flowable

materials used on occlusal and gingival margins (n = 10)

Descriptive Statistics
Group N | Mean Std. Minimum | Maximum Percentiles
Deviation 25th | 50th 75"
(Median)
total | occlusal | 10 | .20 422 0 1 .00 .00 .25
etch cervical | 10 | .60 .699 0 2 .00 .50 1.00
self occlusal | 10 | .80 422 0 1 .75 1.00 1.00
etch cervical | 10 | 1.10 .738 0 2 .75 1.00 2.00
dyad | occlusal | 10 | .60 .516 0 1 .00 1.00 1.00
flow | cervical | 10| 1.50 .850 0 3 1.00 1.50 2.00
Groups Occlusal margins Cervical margins P
0 1 2 3 Mean £SD 0 1 2 3 Mean £SD Value*
Total etch 8 2 0 0 0.020%£0.422 5 4 1 0 0.60 £ 0.699 0.206
Self etch 2 8 0 0 0.80 £0.426 4 4 2 0 110 t 0.738 0.180
Dyad flow 3 7 0 0 0.60 £0.516 1 4 4 1 150 £ 0.850 0.024*

Microleakage has been defined by Sidhu and
Henderson as “The clinical undetectable
passage of bacterial fluids, molecules or ions
between a cavity wall and the restorative
material applied to it”."” The primary objective
of a dental restoration is to create a ‘perfect’
seal, and prevent leakage of contaminants
contained in the oral environment. However,
long-term  microleakage occurs with all
restorations.*®

Microleakage is more critical in class V cavities
located in both dentin and/or cementum, which
may lead to a weaker marginal seal than that at
the enamel surface; adhesion between
composite resins and dentin is not as strong as
with enamel™?’; material can be dislodged
toward  occlusal during  polymerization
contraction, causing a bad adaptation of the
restoration at the cervical margins.”’The higher
organic component, tubular structure, fluid
pressure and the lower surface energy of dentin
make bonding to dentin more difficult than
enamel.”

In present study, microleakage was compared
between newly introduced Dyad Flow with total
etch & self-etch adhesive system at the coronal
and apical margins of class V resin composite
restorations. The use of organic dye as tracer is

one of the most common methods of detecting
micro leakage in vitro. The same was followed
in this study.

The latest development in dentin adhesion is
based on simplification and reduced application
time. This led to the introduction of Dyad flow
in which no separate bonding protocols are
required. Selfetching adhesives do not require
a separate acid-etch-step as they condition and
prime enamel and dentin simultaneously by
infiltrating and partially dissolving the smear
layer and hydroxyapatite to generate hybrid
zone, which plays a major role in adhesion.

In total etch method, Phosphoric acid etches
the enamel and removes the smear layer, it
helps in deeper penetration of resin monomers
and formation of longer tags which provides a
durable marginal seal.”

Self-etch systems contain ester monomers with
grafted carboxylic or phosphate acid groups
dissolved in water. With these systems, the
smear layer is dissolved and incorporated into
the hybrid layer. The bonding mechanism for
strong self-etch adhesives is very similar to that
of etch-and-rinse systems. Their bond strength,
particularly for all-in-one systems, is relatively
low, probably because of their high initial
acidity and high water content.”®
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Clearfil SE Bond is a mild two-step self-etch
adhesive with a pH very close to 2(Van
Meerbeek B 2003).* In this study, the results
showed greater microleakage scores at the
cervical margins compared to the occlusal
margins. In 3M ESPE Adper, occlusally 80%
samples showed no microleakage and 20%
samples showed dye penetration less than % of
axial wall while cervically 50% samples showed
no microleakage; 40% samples showed dye
penetration less than % of axial wall & 10%
showed dye penetration more than % of axial
wall i.e score 2. Similarly with Clearfil SE;
occlusally 20% samples no microleakage and
80% samples showed dye penetration less than
% of axial wall compared to cervical margin
where 40% samples showed no microleakage;
40% samples showed dye penetration less than
% of axial wall & 20% samples showed dye
penetration more than % of axial wall. However
statistically this difference was not significant.
Flowable composites contain dimethacrylate
resin and inorganic fillers with a particle size of
0.4 to 3.0 um and filler loading of 42% to 53%
by volume. Recently, self-adhesive flowable
composites have become available.

Flowable composites have a low modulus of
elasticity, which may make them useful in
cervical abfraction areas. Because of their lower
filler content, they exhibit higher
polymerization shrinkage and lower wear
resistance than universal composites. The
viscosity of these composites allows them to be
dispensed by a syringe with a needle tip for
easy handling. (Craig’s Restorative Dental
Materials - 13th ed)™

Also DYADFLOW without acid etching and
bonding agent showed the highest
microleakage scores than other groups. This
study showed that in dyadflow occlusally 30%
samples showed no microleakage and 70%
samples showed dye penetration less than % of
axial wall; cervically 10% samples showed no
microleakage, 40% samples showed dye
penetration less than % of axial wall & 40%
samples showed dye penetration more than %
of axial wall & 10% samples showed dye
penetration spreading along the axial wall. In

this group statistically significant difference was
observed between microleakage at cervical and
occlusal margins. This is in accordance with
previous studies which reported that because of
higher organic component, tubular structure
and the lower surface energy of dentin bonding
to dentin is more difficult than enamel.” Also
previous studies reported that no flowable
materials completely eliminated microleakage
due to higher polymerization shrinkage and the
coefficient of thermal expansion.?>*®

As manufacturers launch new self adhesive
flowable composites before the conclusion of
independent ongoing studies, efforts toward
future research should be directed to assess the
quality and reliability of these materials through
both laboratory and clinical evaluations.

CONCLUSION

In class V restorations restored with composite
resin, the choice of material affects the
microleakage and retention of the restoration.
Within the limitations of this in vitro study, it
may be concluded that in class V cavities the
application of acid etching provided better
occlusal and cervical marginal sealing than
those without. All adhesive under investigation
exhibited a certain amount of microleakage in
enamel and dentin. At both enamel and dentin
margins, total etch adhesive performed better
than other groups. At the apical margin,
DyadFlow showed greater leakage than the
other groups. However, in vitro and long-term
clinical trials studies still are necessary.

REFERENCES

1. Perdiga™o J, Lopes M. Dentin bonding—
questions for the new millennium. J Adhes
Dent 1999;1:191—208.

2. Davidson CL, de Gee AJ, Feilzer Al. The
competition between the composite dentin
bond strength and the polymerization
contraction stress. J Dent Res
1984;63:1396—09.

3. Swift EJ, Perdiga”o J, Heymann HO. Bonding
to enamel and dentin: a brief history and
state of the art. Quint Int 1995,;26: 95—110

4. Buonocore MG. A simple method of
increasing the adhesion of acrylic filling

Journal of Nepal Dental Association - JNDA | Vol 15, No 1, Jan-July 2015



Original Article

10.

11.

12.

13.

14.

15.

materials to enamel surfaces. J Dent Res
1955,34:849—54.

Eick JD, Cobb CM, Chappel P, Spencer P,
Robinson SJ. The dentinal surface: its
influence on dentinal adhesion. Part I. Quint
Int 1991,22:967—77.

Eick JD, Gwinnett AJ, Pashley DH, Robinson
SJ. Current concepts on adhesion to dentin.
Crit Rev Oral Biol Med 1997; 8:306—35.
Perdiga~o J. An ultramorphological study of
human dentine exposed to adhesive
systems. PhD Thesis, Catholic University of
Leuven, Belgium; 1995.

Van Meerbeek B, Vargas M, Inoue S,
Yoshida Y, Peumans M, Lambrechts P &
Vanherle G (2001) Adhesives and cements
to promote preservation dentistry Operative
Dentistry (Supplement 6) 119-144.

Blunck U (2000) Adhesives: Principles and
state of the art. In JF Roulet M & Degrange
Adhesion the Silent Revolution in Dentistry
Quintessence Publishing Co Chicago IL.

Swift EJ Jr, Perdigdo J, Wilder AD, Heymann
HO, Sturdevant JR & Bayne SC (2001)
Clinical evaluation of two one-bottle dentin
adhesives at three years Journal of the
American Dental Association 132 1117-
1123.

De Munck J, Van Landuyt K, Peumans M,
Poitevin A, Lambrechts P, Braem M & Van
Meerbeek B (2005). A critical review of the
durability of adhesion to tooth tissue:
Methods and results Journal of Dental
Research 84 118-132.

Tay FR & Pashley DH (2001) Aggressiveness
of contemporary self-etching systems. |I:
Depth of penetration beyond dentin smear
layers Dental Materials 17 296-308.

Pashley DH & Tay FR (2001) Aggressiveness
of contemporary self-etching systems. |II:
Etching effects on unground enamel Dental
Materials 17 430-444.

Perdigao J. New developments in dental
adhesion. Dent Clin North Am 2007,;51:333-
57.

Christensen GJ (2001) Self-etching primers
are here Journal of the American Dental
Association 132 1041-1043.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

A.Ruya Yaziciac, Cigdem Celik, Berrin
Dayangac, Gul Ozgunaltay  Effects of
Different Light Curing Units/Modes on the
Microleakage of Flowable Composite Resins
Eur J Dent 2008,2:240-246)

Sidhu SK, Henderson LJ. Dentin adhesion
and microleakage in cervical resin
composites. American journal of Dentistry
1992; 5:240-244.

Chandra PVR, Harikumar V, Ramkiran D,
Krishna MJN, Gouda MV. Microleakage of
Class V Resin Composites using Various Self-
etching Adhesives: An in vitro Study J
Cotemp Dent Pract 2013;14(1):51-55
Litonjua LA, Andreana S, Bush PJ, Tobias TS,
Cohen RE. Noncarious cervical lesions and
abfractions: A re-evaluation. J Am Dent
Assoc 2003;134:845-50.

Yap AU, Lim CC, Neo JC. Marginal sealing
ability of three cervical restorative systems.
Quintessence Int 1995,26:817-20.

Kaplan I, Mincer HH, Harris EF, Cloyd JS.
Microleakage of composite resin and glass
ionomer cement restorations in retentive
and nonretentive cervical cavity
preparations. J Prosthet Dent 1992;68:616-
23.

Nakabayashi N. Dentin bonding mechanism
Quintessence international 1991;22:73-74.
Craig’s Restorative Dental Materials - 13th
ed

Van Meerbeek B, De Munck J, Yoshida Y,
Inoue S, Vargas M, Vijay P, Van Landuyt K,
Lambrechts P & Vanherle G (2003)
Buonocore Memorial Lecture. Adhesion to
enamel and dentin: Current status and
future challenges Operative Dentistry 28
215-235,

Unterbrink GL, Liebenberg WH. Flowable
resin composites as “filled adhesives”:
Literature review and clinical
recommendations. Quintessence Int
1999;30:249-57.

Manhart J, Chen HY, Mehl A, Weber K,
Hickel R. Marginal quality and microleakage
of adhesive class V restorations. J Dent
2001,29:123-30

Journal of Nepal Dental Association - JNDA | Vol 15, No 1, Jan-July 2015



