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ABSTRACT

Objectives: The aim of this study was to evaluate the effect of storage temperature on bond
strength of a self etching primer system to pulp chamber dentin.

Methods: SE Bond (Kuraray, JAPAN] adhesive system and Clearfil Photo Posterior (Kuraray, JA-
PAN] composite resin were used. Eight extracted caries-free human molar teeth were used. Access
cavities were prepared through the pulp chamber, randomly distributed into 4 groups and prepared
as follows: Group 1 (Control): SE Primer and SE Bond (SEB) were applied to the pulp chamber dentin
according to the manufacturer’s instructions, immediately after the delivery from the manufacturer
and then the pulp chamber was restored with a resin restorative material. The primer agent of the
following groups was stored in a refrigerator and kept at 4°C. Group 2: restored with SEB, kept at
4°C refrigerator for 1 year, Group 3: restored with SEB kept at 23°C room temperature for 1 year and
Group 4: restored with SEB kept at 40°C incubator for 1 year. After 24 hrs the teeth were trimmed
for microtensile bond testing and loaded to failure at Tmm/min. Data were analyzed using one-way
ANOVA and Duncan test (P<.05).

Results: The results indicated that Group 4 showed lowest bond strength when compared to the
others (P<.05). No statistically significant difference was found among the other groups (P>.05).

Conclusions: As a result of this study, it was concluded that increasing storing temperature or
storing period decreases microtensile bond strength of a SEB system to pulp chamber dentin. (Eur
J Dent 2009;3:314-317)
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degradation of the adhesive.
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only lessens clinical application time, but also sig-
nificantly reduces technique-sensitivity or the risk
of making errors during application and manipula-
tion. Another important advantage of the self-etch
approach is that infiltration of resin occurs simul-
taneously with the self-etching process, by which
the risk of discrepancy between both processes is
low or non-existent.” Therefore self- etch adhe-
sive systems have recently become popular in the
clinic.

There are many factors in clinical or laboratory
conditions affecting the performance of adhesive
systems. Sometimes technique-sensitivity or ma-
terial-related factors such as storage conditions
to extend shelf life can also affect adhesive per-
formance.? Manufacturers usually recommend to
keep the adhesive systems in a refrigerator and to
use as soon as possible within the expiration date.
Self-etching primer systems generally contain an
acidic monomer (MDP), HEMA and water. Acidic
monomers are hydrophobic, with an acidic radical
such as a phosphoric or carboxyl radical at the end
of their structure.® For the acidity of the primer by
the coexistence of the acidic monomer and water,
HEMA is added to the primer solution. The acidic
monomer demineralises the underlying dentin
and penetrates into the demineralized collagen
network. HEMA also promotes the permeation of
monomers and bonding resin into demineralized
collagen network, consistently to create a hybrid
layer.

SE Bond adhesive contains HEMA as a wetting
agent, Bis-GMA and acidic monomer MDP.HEMA,
described as essential to promotion of adhesion
because of its excellent wetting characteristics.*
Nakatsuka® have been reported that both MDP and
the tertiary amine are stable components, so the
shelf life of SE Bond should be long and it’s stable
if refrigerated and even if at room temperature.

The aim of this study was to evaluate the ef-
fect of storage temperature of SE Bond on bond
strength to pulp chamber dentin.

Table 1. The ingredients and manufacturers of SE Bond.
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MATERIALS AND METHODS

Materials

In this study, a self-etch primer bonding sys-
tem Clearfil SE Bond (SE Bond, Kuraray Medical
Inc., Tokyo, JAPAN and a resin restorative mate-
rial Clearfil Photo Posterior (Kuraray Medical Inc.,
Tokyo, JAPAN] were used. The ingredients of the
materials are listed in Table 1.

Sample preparation

Eight extracted caries-free human molars
stored in distilled water were used. After remov-
al of calculus and soft-tissue debris, the access
cavities through the pulp chamber were opened.
The pulp tissues were carefully removed and the
crowns were separated at the cemento-enamel
junction using a high-speed bur under water-cool-
ing. The teeth were then randomly distributed into
4 groups and prepared as follows:

Group 1(Control): Clearfil SE Primer and SE
Bond (SE Bond, Kuraray Medical Inc., Tokyo, JA-
PAN] were applied to the pulp chamber dentin ac-
cording to the manufacturer’s instructions, imme-
diately after the delivery from the manufacturer
and then the pulp chamber dentin was restored
with a composite resin material (Clearfil photo
posterior, Kuraray Co., JAPAN).

The primer agent of the following groups was
stored in a refrigerator and kept at 4°C.

Group 2: The bonding system (SE Bond) used
in this group was kept at 4°C for 1 year in a re-
frigerator. After treatment with SE Primer, bond-
ing agent was applied, cured for 20 s. and the pulp
chamber was restored with the same resin com-
posite material.

Group 3: The bonding system (SE Bond) used
in this group was kept at 23°C for 1 year at room
temperature. After treatment with SE Primer,
bonding agent was applied, cured for 20 s. and the
pulp chamber was restored as in Group 1.

Group 4: The bonding system (SE Bond) used in
this group was kept in 40°C incubator for 1 year.

Adhesive systems Primer(Self etching primer)

Adhesive resin Manufacturer

MDP, HEMA, Hydrophilic
Clearfil SE Bond
p-toluidine, Water

dimethacrylate, CQ, N,N- Diethanol

MDP, Bis - GMA, HEMA,
Hydrophobic dimethacrylate,
CQ, N,N- Diethanol
p- toluidine, Silanated

Kuraray, Osaka,
JAPAN

colloidal silica.
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After treatment with SE Primer, bonding agent
was applied, cured for 20 s. and the pulp chamber
was restored as in Group 1.

The prepared specimens were kept in 37°C
water for 24 hrs before testing. After drying, the
samples were fixed to a plexiglass block for test-
ing procedures with sticky wax to permit creation
of serial cross-sections 1 mm thick from the CEJ
to apex using a Isomet saw (Buehler Ltd., Lake
Bluff, IL). Non-trimming method® was used to ob-
tain sample sticks with cross-sectional areas of 1
mm? (Figure 1) and microtensile bond strengths to
root canal dentin were measured. Bond strength
data was expressed in MPa and statistical analy-
sis was performed using a One-way analysis of
variance, followed by multiple comparisons were
performed using a Duncan test at 5% level of sig-
nificance.

RESULTS

The mean and standard deviation of microten-
sile bond strength values for the tested groups are
shown in Table 2.

Statistically significant difference was found
among Group 4 and the other groups (P<.05). No
significant difference was found among groups 1,
2 and 3 (P>.05).

Keeping the adhesive system in incubator for
1 year reduced the bond strength of the adhesive
system (P<.05). However keeping the adhesive
system in refrigerator or room temperature did
not effect bond strength when compared to the
control group (P>.05).

When the tested samples were evaluated un-
der a stereomicroscope at X20 magnification, both
tested groups showed mostly adhesive failure.

DISCUSSION

[ \

Figure 1. Sample preparation is according to non-trimming
method.

Investigations of environmental temperature
and relative humidity during the restorative pro-
cedure are other relevant clinical aspects. Several
previous studies have reported the influence of
temperature and relative humidity on early bond
strengths of dentin.2¢ The presented study was
investigated the effect of storage conditions on
microtensile bond strength of a self-etching ad-
hesive system.

Spohr et al’” investigated the tensile bond
strengths of three adhesive systems (Scotchbond
Multi-Purpose, Single Bond and Prime&Bond NT)
applied to dentin at refrigerated or room tempera-
ture and reported that no adverse effect was oc-
curred when adhesive systems were used directly
from refrigerated storage. In this study, confirm-
ing their results, keeping at 4°C or 23°C room
temperature did not effect microtensile bond
strength, on the other hand keeping at 40°C in-
cubator for one year significantly decreased bond
strength (P<.05).

Hagge et al® investigated the shear bond
strength of adhesive systems applied at refriger-
ated and room temperatures and found no differ-
ences between Prime & Bond and All-Bond 2. On
the other hand, shear bond strength of Scotchbond
Multi-Purpose was found to be higher at refriger-
ated temperature (13.14 MPa) when compared to
room temperature (5.52 MPa). They did not offer a
satisfactory explanation for the improved bonding
ability of refrigerated Scotchbond Multi-Purpose.
Self-etch priming systems are generally con-
tain an acidic monomer (MDP), HEMA and water.
Temperature could affect the ingredients of these
systems. It has been reported that HEMA is hy-
drolyzed to methacrylic acid and ethylene glycol
in acidic conditions, and this hydrolysis is reported
to be influenced by the storage temperature.” As

Table 2. Mean values of tensile bond strength (MPa) of
CSE Bond to tested pulp chamber dentin (Values with
the same letters are not significantly different (P>.05)).

Bond Strength Values

Groups N (Mean £ SD)

Group 1 13 29.95+9.83a
Group 2 13 29.37+11.82a
Group 3 13 27.97+10.22 a
Group 4 13 17.68+6.74 b
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a matter of fact, results of in this study indicated
that keeping the adhesive system in incubator for
1 year reduced the bond strength of the adhesive
system (P<.05). However keeping the adhesive
system in refrigerator or room temperature did
not effect bond strength when compared to the
control group (P>.05).

CONCLUSIONS

The chemical degradation of the adhesive resin
due to the high temperature may occur and long
term storage could affect bond strength to pulp
chamber dentin. According to the results of this
study SE Bond adhesive system should be kept in
refrigerator until expiry date.
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