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Abstract

Objective: To evaluate micro-tensile bond
strength of three resin cements used with self-etch
adhesives which are Panavia™ F2.0, Nexus® 3
and RelyX™ Ultimate Adhesive Resin Cement to
coronal dentin.

Materials and methods: Human third molars
without any pathological conditions were used in
this study. After occlusal enamel was removed,
dentin surfaces were flattened and standardized
smear layers were created. Resin composite blocks

were luted onto dentin with three resin cements
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used with their specific self-etch adhesives accord-
ing to the manufacturer’s instructions; namely (1)
Panavia F2.0 used with ED Primer II (PAF/ED),
(2) Nexus 3 used with Optibond All-in-one (NX3/
AIO), and (3) RelyX Ultimate Adhesive Resin
Cement used with Scotchbond Universal Adhesive
(RXU/SBU). All bonded specimens were light-
cured and stored in distilled water at 37°C for 24
hours. After that, the specimens were cut by a slow-
speed saw into 15 pieces of square resin-dentin
sticks for each resin cement, with the cross section
of 1 mm?. Specimens in each group were tested
for micro-tensile bond strength testing using a
universal testing machine at crosshead speed of
1 mm/min. Statistical analyses were computed by
one-way ANOVA followed by Tukey’s post-hoc
test. The fractured samples were analyzed using a
scanning electron microscope.

Results: The means of micro-tensile bond
strength of the three resin cements used with their
self-etch adhesives were significantly different
(p<0.05). The mean of micro-tensile bond strength
of RXU/SBU was the highest and significantly
higher than those of PAF/ED and NX3/AIO re-
spectively.

Conclusions: RXU/SBU demonstrated higher
micro-tensile bond strength than PAF/ED and
NX3/AIO.

Keywords: micro-tensile bond strength, resin

cement, adhesive system, universal adhesive
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Figure 1Resin composite block was luted onto dentin

with resin cement
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testing device
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Table 1 Trade names, manufacturers, compositions, application techniques and batch numbers of adhesives

and resin cements

sodium benzene sulfinate

Product names and Compositions Application techniques Batch numbers
manufacturers
ED primer II (Kuraray Primer A: HEMA, 10-MDP, | - Mix equal amounts of ED primer II | ED primer [ A 00324A
Noritake Dental Inc., 5-NMSA, water, DEPT A&B (must be used within 5 minutes | ED primer II B00197C
Japan) Primer B: 5-NMSA, water, DEPT, | after mixing). Paste A 00586D

- Apply to the dentin surface, wait 30
seconds, gently air dry.

Panavia™ F2.0 (Kuraray
Noritake Dental Inc.,
Japan)

Paste A: 10-MDP, 5-NMSA, sili-
ca, dimethacrylate monomer, pho-
toinitiator, BPO

Paste B: barium glass, sodium flu-
oride, dimethacrylate monomer,
DEPT, Sodium 2,4,6-TPBSA

- Dispense equal amounts of paste
A&B (half a turn), mix for 20 seconds.
- Apply to the resin composite block,
cement the block to the dentin surface.
- Remove excess cement, light-cure 5
sides of block for 20 seconds per side.

Paste B 00292F

OptiBond® All-In-One
(Kerr Corporation, USA)

acetone, ethyl alcohol, uncured
methacrylate ester monomers, in-
ert mineral fillers, Ytterbium fluo-
ride, photoinitiators, accelerators,
stabilizers, water

- Apply first application with scrubbing
motion for 20 seconds.

- Apply second application with scrub-
bing motion for 20 seconds.

- Gently air dry, then use medium force
to air dry for at least 5 seconds.

5337197

Nexus® 3 (Kerr
Corporation, USA)

Base: methacrylate ester mono-
mer, HEMA, 2-PTU

Catalyst: methacrylate ester
monomer, HEMA, CHPO, TiO2,
pigments

Dispense the mixed cement on the
mixing paper.

- Apply to the resin composite block,
cement the block to the dentin surface.
- Remove excess cement, light-cure 5
sides of block for 20 seconds per side.

5003794 (clear)

Scotchbond™ Universal

MDP, dimethacrylate resins,

- Apply to tooth structure and rub it in

504840

(3M ESPE, Germany)

radiopaque, silanated fillers, ini-
tiator, stabilizers, rheological ad-
ditives

Catalyst: methacrylate monomers,
radiopaque alkaline (basic) fillers,
initiator, stabilizers, pigments,
rheological additives, fluores-
cence dye, dark cure activator for
ScotchbondTM Universal Adhe-
sive

Adhesive (3M ESPE, HEMA, Vitrebond™ copolymer, | for 20 seconds with a light brushing
Germany) filler, ethanol, water, initiators, | motion.
silane - Blow a gentle air stream for 5 sec-
onds.
RelyX™ Ulitimate Base: methacrylate monomers, | - Mix base and catalyst paste into a | 514268 (A1)

homogeneous paste within 20 seconds.
- Apply to the composite resin block,
cement the block to dentin surface.

- Remove excess cement, light-cure 5
sides of block for 20 seconds per side.

(3M ESPE, Germany)

MA, Bis-EMA and PEGDMA
resins

Filler: non-agglomerated/non-ag-
gregated 20 nm silica filler,
non-agglomerated/non-aggregat-
ed 4 to 11 nm zirconia filler, and
aggregated zirconia/silica cluster
filler (comprised of 20 nm silica
and 4 to 11 nm zirconia particles)

RelyX™ Ceramic primer | ethyl alcohol, water, methac- | Apply on the prepared surface and gen- | N479421
(3M ESPE, Germany) ry-loxypropyltrimethoxysilane tly blow oil free air across the surface.
Filtek™ Z350XT Resin: Bis-GMA, UDMA, TEGD- N420627 (A2B)

HEMA: 2-hydroxyethyl methacrylate, 10-MDP: 10-methacryloyloxydecyl dihydrogen phosphate, S-NMSA: N-methacryloyl 5-ami-
nosalicylic acid, DEPT: N,N-Bis(2-hydroxyethyl)-p-toluidine, BPO: Benzoyl peroxide, Sodium 2,4,6-TPBSA: Sodiun 2,4,6-triiso-
propyl benzene sulfinate, 2-PTU: (2-Pyridyl)thiourea, CPHO: Cumene hydroperoxide, Tio2: Titanium dioxide, Bis-GMA: Bisphenol
A-glycidyl methacrylate, UDMA: Urethane dimethacrylates, TEGDMA: Triethylene glycol dimethacrylate, Bis-EMA: Ethoxylated
bisphenol A glycol dimethacrylate, PEGDMA: Polyethylene glycol dimethyacrylate



9. Wunsns U7 37 aufl 2 n.A.-5.A. 2559

ihfoyafllfuiinnzimesiifianisduunany
uU9UsIULUUNIGLALT (one-way ANOVA) Uazn13
wWisuisuledenmsisyad (Tukey’s post-hoc test)
TneldTusunsueaonieaieidu 17.0 (SPSS V17.0,
SPSS Inc.,USA)

AMIANHIANHUZANURLLUAIVTIIUANYAN (failure
mode) ThIunase UL RN ANIAURIUS I MULANAN
fufiofu dendesaansimidiinnsausuudesniig
(JEOL JSM-5910 LV SEM, Japan) fifgsvens 90
ez 500 Wi lnemsiAsiaasazMsuAninAnLLURe
11917 Yang wazAniz1ut 2006 $1uuniu 4 wuu Tdun
munnwnlutiuiieiy (cohesive failure in dentin) Ao
msuaninagmeluiioulisiniifesn: 80 vosiui
USIMLANYn MIuAAnUsnMIeefesnhsiieiuiy
139uTiuue (adhesive failure along dentin surface)
fin mawanvinegsznihesdudoturusudiundlisng
Sorn: 80 vesuiuTaANYA Mawaninludinsdy
(cohesive failure in luting resin and resin composite)
A maunnvinegmeludusufuuduazsfunoulnda
ldsindnfosn: 80 wasiuAiuIIMLANTN MIUANYN
WUUWEN (mixed failure: adhesive failure with layer
of luting resin remaining on the dentin surface) Ao il
msunnvinmeluiony wesuhoileuiuisdudiums

FIUAUNTUANAN ITULITUT LI UR

HANSANEN
HANIIVANOUANNUTILIITARIIZALIRAIALRZNTS
Tanineeda Anadsanuuionsdafosdugana
LAzE WD BILULNIATIIUTBINT UNITNARBSYI 0NN
mibodumnzthama wandlumsod 2 Agogaild
Aenguiimsfadesdudiuudiladidndeafiuniam
AumsBnfnienduennyinesuon A1 34.46+3.05
wnzthama AsgaildAenguiiinnsdadioisdu
FUUAUATEEITINAUTIEAANDDNALDNARERDUTY
A1 16.50+2.82 1wnzU@AIA AMTUATIZAAILNT
FuunANUTUNMLUUMABINU TR AEA LU
WI0HARITZAUIAAIATDILITUTLUUATINAUTITEARR

aehgios 2 nguilAunnmsAuatsdiudAzy (p<0.05)

106

CM Dent J Vol. 37 No. 2 July-December 2016

N1 NsiIsufisu@eteuriianieg wudingu
fmsfameosdudiuudiladindeafiuniandums
fafnafandueudegivesuraiiiaisnnuuiowsia
AITTAVINNIAGINA TOIRINIABLITUTIUUANIUILTY
LWd0IAAUITINAUEIEARADA lnsLuedy uaslsTu
FUUAUATREITINAUTIEAANDDNALDUARERDUTY

Mua1AU (p<0.05)

1309 2 ANAREAULTOUTITAATTZAUIANIAURZEIN
WL TFINYOIARUATTNARDYIIINUA
Table 2 Means and standard deviations of micro-

tensile bond strength from all experimental

groups

Adhesives/Resin cements

Means + SD of micro-tensile
bond strength (MPa)

ED/PAF 28.63B£2.95°
AIO/NX3 16.50C+2.822
SBU/RXU 34.46A%3.05°

Means with the same upper case superscript letter are not
significantly different (p>0.05).
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Figure 3

EMR Sc CMU

AMWIIANRBIIANTIANBIANATOUULUF DY
ATIMEIYEE 90 11 (a) uas 500 1917 (b)
v wINNAToUTANIIUARYAYS I8
souAoIznI i doRuAU I TuTiuus Wy
snwazio MRS sUTioi o une Ay
Unz{s80T0eMIgNTAMIINTZATBNTIE

SEM micrographs of a representative frac-
tured specimen (dentin side) in adhesive
failure mode (a) x90 magnification (b)
x500 magnification revealing smooth den-
tin surface with exposed dentinal tubules

and abrasion traces from polishing

AWIIANRBIIANTIANBIANATOUULUF DY

ATIMEIYEE 90 11 (a) uas 500 1917 (b)
Yous 0N TUNAROUNTMTUAATA lUTTT
Tiund WuRABU Yo TTUTIIUANLIRAEA

UNTALRTTUUNTAT

Figure 4 SEM micrographs of a representative frac-

tured specimen (dentin side) in cohesive
failure in resin mode (a) x90 magnification
(b) x500 magnification revealing the char-
acteristic of resin cement that consists of

fillers and resin matrix.
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Figure 5

Panavia F2.0
Nexus 3

RelyX Ultimate
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SEM micrographs of a representative
fractured specimen (dentin side) in mixed
failure mode (a) x90 magnification (b)
x500 magnification revealing both smooth
dentin surface with abrasion traces from
polishing and characteristic of resin

cement that consists of fillers and resin

matrix.

Adhesive

MR
Al

B Mixed

Cohesive in resin

0% 20% 40% 60% 80% 100%

UHUDIUFAITOERZ YOI AU AIIUAUINRT

USIIaUANYiNYaunNg UM TNARBININUA

Figure 6 Diagram showing the percentages of

failure mode of all experimental groups
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