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UNAAYD Abstract

Fnqusaod: ReAnwInaTasmInTzAuUNIIAn Purpose: To investigate the effect of
Ugfsenundigesuuy (Toiiaueusyfinnesvenidie)  dual-cured activator (Single Bond Universal DCA)
liuAvdonaveunginesseausnddnsoA1iias  combined with Single Bond Universal adhesive
wsedadeunensTudiuudeiinglagidadendiiundu  on shear bond strength of RelyX™ Ultimate resin
il cement and dentin.

Fanuazisms: ihlunuwisdimuyoouywd Materials and Methods: Thirty-four third
$1um 34 3 saudonsolunudladnarolnanats R molars were sectioned mesio-distally. Their exter-
Auudnafonaesiulnduduuazlndfuliifleduwe  nal of mid-buccal and lingual surfaces were ground
Aouszuuy E\jmﬁummﬂauuﬂ\nﬂu 4 gy (n=17) W1 into the flat plane to expose dentin. They were
nnMmILnIANeENeINANULITNTUSesR: 34 Wi 15 randomly divided into four groups (n=17) and
INNURIR1DDN ﬂf\jﬂﬁi 1 (NDCA+LC) LLa:ﬂﬁjmﬁ 2 etched with 34% phosphoric acid for 15 seconds.

(NDCA+NLC) mauiiaveungiiinaiveauenddwun  Single Bond Universal adhesive was applied to
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Group 1 (NDCA+LC) and Group 2 (NDCA+N-
LC). A mixture of Single Bond Universal adhe-
sive and Single Bond Universal DCA was applied
to Group 3 (DCA+LC) and Group 4 (DCA+N-
LC). Resin composite rods were bonded to the
specimen with RelyX™ Ultimate. Groups 1 and
3 specimens were light-cured through the resin
composite rods. Groups 2 and 4 specimens were
kept in an dark box for 15 minutes. All specimens
were then stored in 37°C distilled water for 24
hours. Fifteen specimens from each group were
loaded in a Universal Testing Machine for shear
bond strength testing. Mean shear bond strength
from each group was analyzed by One-way
ANOVA and Tukey multiple comparison test
(p<0.05). The failure surfaces of resin cement
and dentin were examined by light stereomicro-
scope. Two pieces of specimens in each group
were cross-section at the middle and observed the
resin-dentin interface by SEM.

Results: The highest mean shear bond
strength was Group 3 (25.18+6.42 Mpa) followed
by Group 1 (22.18+£2.73 Mpa), Group 4
(6.27+£3.96 Mpa) and Group 2 (4.48+2.73
Mpa). No statistical differences were found
between group which use and not use dual-cured
activator. The statistical significantly higher bond
strength was found in light cured groups. Mixed
failure mode presented in almost all specimens.

Conclusions: Using Single Bond Universal
DCA with Single Bond Universal adhesive has
no effect on the shear bond strength of RelyX™

Ultimate resin cement and dentin.

Key words: dual-cured activator, resin cement,

shear bond strength
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309 1 Tonwnsm USEngnan saudsznoy uaz3smaliousensudiuuduazarsiinin
Table 1 Trade names, manufacturers, compositions and application techniques of resin cements and

adhesive agents

Product names and Compositions Application technique* Batch
manufacturers number
Scotchbond™ Etchant | 34% Phosphoric acid Apply etchant for 15 s. Rinse N411480
(3M ESPE St. Paul, for 10 s. Air dry to remove ex-
MN, USA) cess water. (keep dentin moist)
Single Bond Universal | Sodium toluene Place one drop each of Single 465192
DCA (3M ESPE 3M sulfinate and ethanol Bond Universal and Single
Deutshland GmbH, Bond Universal DCA mix for
Neuss-Germany) 5 s. Apply the mixtuer to the
tooth structure and rub it in for
20 s. direct a gentle stream of
air over the liquid for 5 s.
Single Bond Universal | Methacryloyloxydecyl dihy- | Apply the adhesive to the tooth 41282
adhesive (3M ESPE drogen phosphate, phos- structure and rub it in for 20
3M Deutshland GmbH, | phate monomer, dimetha- s. direct a gentle stream of air
Neuss-Germany) crylate resins, hydroxyeth- | over the liquid for 5 s.
yl methacrylate-modified
polyalkenoic acid copoly-
mer, filler, ethanol, water,
initiators, silane
RelyX™ Ultimate Base paste : methacrylate Mix base and catalyst paste 498914
Clicker™ (3M ESPE monomers, radiopaque into a homogenous paste 10 s.
3M Deutshland GmbH, | silanated fillers, initia- using a spatula.
Neuss-Germany) tor, stabilizer, rheological
additives Catalyst paste :
methacrylate monomers,
radiopaque alkaline (basic)
fillers, initiator, stabilizer,
pigments, rheological addi-
tives, fluorescence dye, dark
cure activator for Scotch-
bond Universal
* According to the manufacturer’s instructions.
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Figure 1 A; Specimen was prepared completely.
B; Cross sectional specimen diagram

before adhering with punched sticker
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Figure 2 Resin composite rod were covered by metal
split molds before light curing to protect the

light from another source.
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Igun anudumadluduiiiedu (cohesive failure within
dentin) ANUSUMRITITIRLASTuS AT Ut
Wi (adhesive failure at the cement-dentine interface)
anuduaslutisTudiung (cohesive failure within
cement layer) ANUANINRILUUNEN (mixed failure at
cement-dentin surface interface and within cement)
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68 Specimens

I

1.NDCA+LC
n=17

2. NDCA+NLC
n=17

3. DCA+LC
n=17

4. DCA+NLC
n=17

Apply etchant for 15 s rinse for 10 s.

Air dry to remove excess water (keep dentin moist)

Apply Single Bond Universal Adhesive

Apply Single Bond Universal Adhesive :
Single Bond Universal DCA (1:1)

| |

RelyX™ Ultimate Clicker™

Load weight 200 g

[ l

[ l

Light cured 20 s. through| [ Auto cured 15 min

composite rod

Light cured 20 s. through

Auto cured 15 min.

composite rod

All specimens stored in 37°C distilled water for 24 hrs

JUN 3 WHUROTE M TEUTUNARDIUARZAGL

Figure 3 Diagram of manipulation methods of each experimental group



Uy, Wunsns U7 35 aufl 2 n.A.-5.A. 2557

HANSANH

WAVARBUAIMATLISEALDY

AafsdsusoBaidaunnongunanneyis 4 nau
uazAdeouun AT IUAsuaaslun e 2 wuhnguii
Aindsmdoussiinidousnniigafe naui 3 (DCA+LC)
mmﬁwmjuﬁ 1 (NDCA+LC) ﬂ@jmﬁ 4 (DCA+NLC)
uaznguafiAafsmdousdndoudesiigafo nqud 2
(NDCA+NLC) Tmaﬁhtaﬁﬂﬁwﬁ\ﬂLLi\jﬁmaauwa\mﬁjuﬁ
1 unzAguil 3 fidmsaoussiinnand nqui 2 uaz
nau 4 fldldansumsetoivsdAynoadn

dmiunguilidofavoudsfinestenidio (ngu
i 3 uaz 4) fAafsmdousdadounnaiinguilald
Fonaveungilesveande TuAdoAausudyiines
JoauenddnaLuLAen (mjuﬁ' 1 uaz 2) eeheld oAz
mosdn volunguifinsmeusouazluimansus

ANHUANIURUNRT

et TunaReUINATIIgANE AL ANNALMAITIAR
Tudendeoganssminuuldugs Anudumainugiy
Ingidusvunan Tnofilunguil 3 wuhiienuduman
Tuduidloufesn: 6.67 uaslunguil 1 wuhiianudy
wadlufusdudiuudiosn: 6.67 danlungui 2 ua:

NANT 4 ANUELIRITAATUNIUAITNLUUHEN Sopas

A13109 2 BRASANARYAIN U TIEMADUUNETIWTETIUY
LNATFINYBUUARZAGUATTNARDY
Table 2 Means and standard deviations of shear

bond strength from each experimental

group.
s ANaREMRouTS
: ginou (Mpa)
1. Singlebond, Light cure 22.18+2.73%
(NDCA+LC)
2. Singlebond, no light 4.48+2.73°
cure (NDCA+NLC)
3. Singlebond + DCA, 25.18+6.42%
light cure (DCA+LC)
4. Singlebond + DCA, 6.27+3.96"
no light cure (DCA+NLC)

Significant differences are represented by different letter.
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® adhesive
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= mixed
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Figure 4 Diagram shows the mode of failure of each

experimental group.
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Aguil 1 mmadousodadou 34.19 wnziha
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LITUTLIA)

Figure 5 Light stereomicroscope image of cohesive
Sfailure within cement layer found in group
1 specimen,; shear bond strength 34.19
Mpa, mean 22.18+2.73 Mpa. (RC: resin

cement)
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Figure 6 Light stereomicroscope image of mixed
failure found in group 2 specimen; mean
shear bond strength 4.48+2.73 Mpa. (RC:

resin cement, D: dentin)
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Figure 7 Light stereomicroscope image of cohesive
failure within dentine found in group 3
specimen, shear bond strength 38.92 Mpa,
mean 25.18+6.42 Mpa (D: dentin)
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Figure 8 Light stereomicroscope image of mixed
failure found in group 2 specimen; mean
shear bond strength 6.27+3.96 Mpa. (RC:

resin cement, D: dentin)
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Figure 10 Cross-section of resin-dentin interface

in group 2 (NDCA+NLC) at 500x and
1000x magnifications show the gaps at

Figure 9 Cross-section of resin-dentin interface in
group 1 (NDCA+LC) at 500x and 1000x

magnifications show resin tags of Single . ) . )
adhesive-resin cement interface and resin

Bond Universal adhesive in dentin. No gap ) o
cement-resin composite interface.

was found between resin-dentin interface.

(C: resin composite, RC: resin cement, A:
adhesive, D: dentin)
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