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Effect of Dark Cure Activators in Resin Cements
on Shear Bond Strength of Self-etch Adhesives
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Abstract

Objective: To evaluate the effect of dark cure
activators on shear bond strength of resin cements
with self-etch-adhesive-luted, opaque and translu-
cent, restorations on dentin.

Methods: Human third molars were ground
flat to expose dentin and randomly divided into 9
groups. For groups 1, 2 and 3, RelyX™ Ultimate
resin cement and Single Bond Universal adhe-
sive (RXU-+SBU) was used to bond the specimens
with resin composite rods. Group 4, 5 and 6, used
Nexus®3 resin cement and Optibond™ XTR (NX-
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3+XTR). Group 7, 8 and 9 used Nexus®3 resin
cement and Optibond™ All-In-One (NX3+AIO).
In groups 1, 4 and 7, translucent shade resin com-
posite rods were bonded to the dentin and then light
cured for 20 seconds from 5 directions. In group 2,
5, and 8, opaque resin composite rods were light
cured from the top for 20 seconds and then kept in
a dark box for 6 minutes, while in group 3, 6 and
9, the specimens were not light cured but kept in a
dark box for 6 minutes after bonding with opaque
resin composite rods. All specimens were then
stored in 37°C distilled water for 24 hours and
fifteen from each group were tested for shear bond
strength.

Results: Regarding curing mode, the groups
with light curing from 5 directions showed sig-
nificantly higher mean shear bond strengths than
the groups with partial light curing. The groups
without light curing showed the lowest mean shear
bond strengths (p<0.05). In the groups with light
curing, RXU+SBU showed significantly higher
mean shear bond strengths than NX3+XTR and
NX3+AIO (p<0.05). In the groups without light
curing, there was no significant difference.

Conclusions: Without light curing, the means
of shear bond strength of resin cements used with
self-etch adhesives were very low. The dark cure
activators in the resin cements might not allow

complete polymerization of the adhesives.

Keywords: dark cure activator, resin cement, self-

etch adhesive, shear bond strength
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Table 1

adhesive agents

Trade names, manufacturers, compositions and application techniques of resin cements and

Product names

and manufacturers

Compositions

Application technique*

Batch

number

Single Bond Universal
(3M ESPE, Germany)

Methacryloyloxydecyl dihydrogen
phosphate, phosphate monomer#,
dimethacrylate resins, hydroxyethyl
methacrylate-modified polyalkenoic
acid copolymer, filler, ethanol,

water, initiators, silane

Apply the adhesive to the tooth
structure and rub it in for 20 s.
direct a gentle stream of air over
the liquid for 5 s.

545693

RelyX™ Ultimate
Clicker™ (3M ESPE,

Germany)

Base paste: methacrylate mono-
mers, radiopaque silanated fillers,
initiator, stabilizer, rheological
additives

Catalyst paste: methacrylate mono-
mers, radiopaque alkaline (basic)
fillers, initiator, stabilizer, pigments,
rheological additives, flurescence
dye, dark cure activator for Scotch-

bond Universal

Mix base and catalyst paste into a
homogenous paste for 10 s. using
a spatula.

538523

Optibond™ XTR
(Kerr Corp., USA)

Primer: GPDM# (Glycerol phos-
phate dimethacrylate), hydrophilic
mono- and di-functional metha-
crylate, water, acetone, ethanol, CQ
Adhesive: hydrophobic, structural
and cross-linking monomers, etha-
nol, CQ, barium glass filler, nano-

silica filler

-apply primer to dentin surface,
scrub with a brushing motion for
20 s., air thin for 5 s. with medium
air pressure

- shake adhesive bottle, apply
adhesive to dentin surface with
light brushing motion for 15 s., air
thin for 5 s.

5303787

5303789

Optibond™ All-In-One
(Kerr Corp., USA)

Mono- and di-functional methacry-
late esters, GPDM#, water, acetone,
ethanol, filler

- apply the adhesive to the tooth
structure and scrub with a brushing
motion for 20 s.

- apply a second application,
thoroughly dry the adhesive gentle
air first and then medium air for at

least 5 s.

5337197

Nexus® 3 (Kerr Corp.,
USA)

Base: methacrylate ester monomers,
HEMA, 2-PTU (pyridylthiourea)
Catalyst: methacrylate ester mono-
mers, HEMA, CHPO (cumene
hydroperoxide), TiO2 pigments

- using auto mixed cement tip

33644

*According to the manufacturer’s instructions.
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Self cured acrylic resin

Resin composite rod 3x2 mm?

Metal adhesive tape @ 3 mm ‘

Tooth specimen 4x4 mm? ‘

Metal ring 20x10 mm? |

JUN 1 udAg IR TUARE UL TIRY ] BB
AU 1, 4 unz 7

Figure 1 A sample specimen of group 1, 4, and 7

Resin composite rod covered with
metal adhesive tape

Metal adhesive tape @ 3 mm

JUN 2 UFAUMIIREUFIDINAINUNYDILTIITTUADL

InafitnAIA R AT oA A e A

matuusslungu 2, 5 uas 8

Figure 2 Show light curing from the top of resin
composite rod coved with metal adhesive
tape on the top and surrounding wall in

group 2, 5 and 8

Resin composite rod covered with
metal adhesive tape

Metal adhesive tape @ 3 mm

UFAIAIDENITUNATOUTIA T TITUY 0] VDY

5Un 3

Agu 3, 6 uaz 9 lneludmameusy
Figure 3 Asample specimen of groups 3, 6 and 9 was
prepared completely without light curing

mode

CM Dent J Vol. 38 No. | January-April 2017

WisusulBsdourtinauiun (Dunnett’s multiple

comparison)
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danlunsdifldmeusomanguisdudiuud aade
mwmﬁmmﬁmnﬁauﬁwﬁqm (2.98+1.31, 2.26+1.17,
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153 specimens

I
RXU+SBU NX3+XTR NX3+AIO

*  Apply adhesive agent of dentin surface according to manufacturer’s instruction.

*  Apply resin cement on resin composite rod.

*  Place resin composite rod on prepared dentine surface.

Load weight 500 g
[ I I I I | |
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8 Group 9
Light cured | | Light cured || Self cured | |Light cured || Light cured || Self cured | | Light cured || Light cured || Self cured
5 sides, 20s from the || by keeping 5 sides, 20s from || by keeping 5 sides, 20s from || by keeping
20s each top of in opaque 20s each the top of in opaque 20s each the top of || in opaque
side composite box for side composite box for side composite box for
rod, kept in 6 min rod, kept in 6 min rod, kept in 6 min
opaque box opaque box opaque box
for 6 min for 6 min for 6 min

I I I | I | | | |

All specimens were stored in 37°C distilled water for 24 hrs (n=17 in eachgroup)

| | | | | | | | |

15 specimens of each group for shear bond strength testing,

the other 2 specimens for SEM

JUN 4 URUAOT M AT ARBIUARZ NG

Figure 4 Diagram of manipulation methods of each experimental group

MTWN 2 UFAANAREAIAILTIFAADUMRF I T UNLIATTINYOIUARZNGUNITNARSY

Table 2 Mean and standard deviation of shear bond strength from each experimental group.

Resin cement+Adhesive Mean shear bond strength (MPa)

Polymerization reaction

Light cure mode (LC) Dual cure mode (DC) | Chemical cure mode (CC)
RXU+SBU 25.80+2.742 17.08 £3.47b 2.98+1.314d
NX3+XTR 20.53+3.57° 12.54+3.50¢ 2.26+1.174
NX3+AIO 18.78+3.33b 11.16+2.49¢ 2.61£1.114

Significant difference is represented by different letters. (p<0.05)
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NEY AefeuazrIANURUINRIYBIASEARATININY

Indwusudodulsnasougnclugui 5

RXU+SBU+LC
RXU+SBU+DC
RXU+SBU+CC
NX3+XTR+LC
NX3+XTR+DC
NX3+XTR+CC
NX3+AlO+LC
NX3+AlI0+DC
NX3+AlO0+CC

m Ad-D/RC
H Mixed

“Co-RC

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

g5 wwummwuaAAusumaITART LAz

ARUAITNARDY

Figure 5 Diagram shows the modes of failure of
each experimental group. (Ad-D/RC:
adhesive failure between dentine and resin
cement, Mixed: Mixed failure, Co-RC:

cohesive failure in resin cement)

HANIHOUNABIYANTIANBIAANTOULLLADINTIA
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AuURINTERRALUUARTI 0D B A UAULTTUT L us
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fiedy llsunsawendusstafauastusdudiuus
POAINARY UBNIIATITINUIIRAYAZTDILTTULT AT
Antulungu NX3+XTR fianuvuuumaniilungy
NX3+AIO uazngu RXU+SBU danlunguiiliiaouss

nanguldwumaiAasduwing lutuiiony

UNINsal

msfnwilfiaesdadonanie 1iinvesmsinfndild
FUAUITUTINUA uazanwazMAnUAATo WaRINBS-
lsiwdufunndiedy 3 JUkuy JULULLINADAIAR
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wintholsAimunsfnmdnlnglunguiiianefiuesls
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AeumsBafesduduud deimsfnvmuiimsae
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EMR-SE  ChMU

U6 AMIINASDI9aNTIAIBIAAATOULLURBIATIAUTAIAUAINTEAAANGUTRIBUTINILLYIIITTUAD -
Twdnlusoumusan 100 3urii imaouens 1000 wih (A: ngu RXU+ SBU, B: ngu NX3+XTR, C: Agu
NX3+A4IO, RC: 137171311467)

Figure 6 SEM images of resin-dentin interface of 100 seconds light cured groups at 1000x magnification

(A: RXU+ SBU, B: NX3+XTR, C: NX3+AIO, RC: resin cement)

il 7 amnnndeseanssaiBisnnsouwuusaon kg uAImBaan lunguiiaIsus ey sTuneu Inda
fuuy 20 3unii Aimdavens 1000 i (A: ngu RXU+ SBU, B: ngu NX3+XTR, C: agu NX3+AIO,
RC: 139ud131381)

Figure 7 SEM images of resin-dentin interface of 20 seconds light cured from the top of opaque resin com-
posite groups at 1000x magnification (A: RXU+ SBU, B: NX3+XTR, C: NX3+AIO, RC: resin

cement)

gﬂﬁ' 8  mmaiAndoveansImiBiaAnToULLUFDIATIAUTAIAAIM sEARATUAgURLTm T imdsuee
1000 111 (A: ngu RXU+ SBU, B: agu NX3+XTR, C: gy NX3+AIO, RC: 139471314

Figure 8 SEM images of resin-dentin interface of non-light cured groups at 1000x magnification (A: RXU+
SBU, B: NX3+XTR, C: NX3+AIO, RC: resin cement)
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32AUYAAIA (micro-tensile bond strength) Ineld
RXU+SBU uaz NX3+XTR #amanatinnigs-
find (feldspathic ceramics) nw1 3 fiadwnsfuile
. wuhnguiaeusoiomsBnAnLazLTuT s 1
AAnuudonsefndsszduganaliunnsisnangui
aeusomsBafaudlumeusosdudud uinguitla
meureisnIinfauaisfudiuudiamanuuioiseda
FoszAugamARINn uanniiannsAnwiuas Lihrs

(1% Fodnwfowavosgluuunisiinugasen

WRZAMS
woRweilawdudemanuudsussdnfoszaugama lay
1% RXU+SBU usz NX3+XTR 8afuuisisdunou-
InfauuuuanuAy (CAD/CAM composite block)
41UARDRALUA (LAVA Ultimate, 3M ESPE, USA)
v 3 fafiwns wudlunguilaisugovionsdnfauas
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fndwns viliuseldaunsanuludemstadald 3o
finsRAINUIIANUTINITA U THINTBILE IS UAR
aufloisTunenlndniinnumn 1 Aadwns uasfledu
Puianuvin 4 Jafwnsuseldaunsanuldaa?
wans1sannsanwinugdeldldasugstusisin
AnulAeiy ualdursisunaulninlussusovu 2
finduns iliusesusadinludstussininge
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Ausladndeaiunsdudiuud wulmaldimsas
usomANLTsuseBadouiidtiesniaguiiarsuso
ae1911n wdNTMIANToAaUUALIIDTUYR ATLE
(Single Bond Universal DCA, 3M ESPE, Germany)
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veusgiinesurauenddn Lbvilimanuudoussdaidiou
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\9i (rate of polymerization) 289t33uT s Foins
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WodWm (10-MDP, 10-Methacryloyloxydecyl



Uy, WuAsns U7 38 auft 1 1.A.-13.8. 2560

dihydrogen phosphate) uazin3usus lawadiuns
(Vitrebond™ Copolymer) fUUUIAIIUAALTDINTT
ganzuazn1saaIuuIs1n (adhesion-decalcification

721-23) | Fusuandodululumesnqu

or AD concept)(
vhou (functional monomer) WR:ANIUBUA lANDALLDS
fusaAnmsinfaameiaiinuuAa@en (calcium) lu
lansende:wilng (hydroxyapatite) oty uziin
\ndeuAniday (calcium salt) Miades Dodowaineniny

(7.21,24-26) 4 19 = MoaWAUsUALE NT-
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ATELRRA (GPDM: glycerol phosphate dimethacrylate)
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NX3+XTR ua: Agu NX3+AIO wuanwuzuoosdy
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299 Wagner wazAAINUS I TUUT Ad T AL Sy
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