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Table 1 Chemical composition and manufacturer’s instruction of adhesives investigated in the present study
Product Manufacturer Composition Application
OptiBond Kerr, USA Etchant: 37.5% phosphoric acid, Apply etchant for 15 sec,

FL Lot 2744092 silica thickener rinse for 15 sec; gently air

Primer: HEMA, GPDM, PAMM,
ethanol, water, photo-initiator
Bond liquid: TEGDMA, UDMA,
GPDM, HEMA, bis-GMA,
ytterbium trifluoride, fillers,

photo-initiators, stabilizers

dry, coat with primer using
light agitation for 15 sec;
gently air dry to remove
solvent, apply adhesive in a
uniform thin layer and light

cure for 30 sec.

Clearfil SE
Bond

Kuraray Co Ltd, Osaka,
Japan Lot 81144

Primer: MDP, HEMA,
hydrophilic dimethacrylate,
photo-initiators, water

Bond liquid: MDP, bis-GMA,
HEMA, hydrophobic

dimethacrylate, photo-initiators, filler

Apply primer for 20 sec;
gently air blow to dry
solvent; apply adhesive;
gently blow again and light

cure for 10 sec.

Clearfil S
Bond

Kuraray Co Ltd, Osaka,
Japan Lot 51184

Water, MDP, bis—-GMA, HEMA,
hydrophobic DMA, CQ, ethyl

alcohol, silanated colloidal silica

Apply adhesive for 20 sec;
vigorously air blow for 5 sec,

and light cure for 10 sec.
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Figure 1 Incremental placement of resin composite.
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Figure 2 Three longitudinal sections for microleakage

evaluation.
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Table 2  Distribution of microleakage scores in enamel and dentin margins expressed as the frequencies followed

by the percentage.

Group Enamel leakage score Dentin leakage score
0 1 2 3 1 2 3 4
Optibond FL 30 10 0 0 22 17 1 0
(OFL) 75.0% 25.0% 0% 0% 55.0% 42.5% 2.5% 0%
Clearfil SE Bond 19 20 1 0 37 3 0 0
(CSE) 47.5% 50.0% 2.5% 0% 92.5% 7.5% 0% 0%
Clearfil S® Bond 1 17 21 1 29 11 0 0
(C3S) 2.5% 42.5% 52.5% 2.5% 72.5% 27.5% 0% 0%
Modified Optibond FL 32 7 1 0 36 0 o 0
(MFL) 80.0% 17.5% 2.5% 0% 100.0% 0% 0% 0%
Modified Clearfil SE Bond 23 5 8 0 31 8 1 0
(MSE) 63.9% 13.9% 22.2% 0% 77.5% 20.0% 2.5% .0%
Modified Clearfil S® Bond 2 25 13 0 23 13 1 3
(M3S) 5.0% 62.5% 32.5% 0% 57.5% 32.5% 2.5% 7.5%
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Table 3 Analysis of frequency distribution of microleakage scores among adhesive groups utilizing the

Chi-Square test.

Adhesive groups and leakage Adhesive groups and leakage
scores at enamel margin. scores at dentin margin.
Chi-Square 124.890 47.990
df 15 15

Asymp.Sig. (2-sided) .000 .000
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Table 4 Comparison of leakage between the manufacturers’ instructions vs. the modified protocols by Wilcoxon
Signed Rank test.
Leakage of manufacturers’ instructions vs. modified protocols
OFL vs. MOFL CSE vs. MSE C3S vs. M3S
enamel dentin Enamel dentin enamel dentin
z -.302(@) -2.333(@) ~172@) -1.807(P) -4.185@ ~1.199@
Asymp. Sig. 763 .020 .864 .071 .000 231
(2-tailed)

4Based on negative ranks.

PBased on positive ranks.

OFL = Optibond FL, MOFL = modified Optibond FL, CSE = Clearfil SE Bond, MSE = modified Clearfil SE Bond,

C3S = Clearfil S® Bond, M3S = modified Clearfil S® Bond
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Figure 4 Representative of microleakage score along enamel margin (a) showed leakage score = 0, (b) showed

leakage score = 1, (c) showed leakage score = 2, (d) showed leakage score = 3.



30 | Intakanok C, et al CU Dent J. 2009,32:23-38

=* a « o £ A oA £% DA A [ = P & A& | ' a  oa
9EARANNITTITNNPAD LN UL RENINILLENYE  andu uaziiauFeusumeFaNniiafunudInguiAaeIiaLe
a  oa sl o | a & 2 a a s & = v | | a  a s
wagsialasie vewsniunguaANIme N AaaLNY duaunlnsTtNdesndnguAaiNalaTie UauAaEng
waztlavulaiunnsnaiu (A adlupnsed 5) nguues  Hude ATy MelunguAtLANLAENgNYAAEY UAlHLANFNY

a s a & = oa A 1 a A | A e o o o ' a s C A '
paliveuaLaiaalinsENNARe LN uTasN Aot ety AynunguestRveusienues andungy
e Aty WenFauiiauiunguan (A adduniman ¢) ATLANLAZNENNAGEY (Fal ASlUAIT199 7)

519 5 An8N19N1359T N A UNATOUNNTALEWY a) N19FITNILAU 1 b) NNFFTATHILAY 2 ¢) NITIITNILAU 3
d) NN9TIITNTILAL 4

Figure 5 Representative of microleakage score along dentin margin (a) showed leakage score = 1, (b) showed

leakage score = 2, (c) showed leakage score = 3, (d) showed leakage score = 4.

a a & 2 | = =g = a ' ' a o &
AN5199 5 U aamsilFauisunisiadusndnaedeuiuuasiiaiuly nstafangusng - Inanme evdanendu aned
WeaA

Table 5 Comparison of leakage between enamel and dentin margins of adhesive groups by Wilcoxon Signed

Rank test.
Leakage of dentin margins vs. enamel margins
OFL MOFL CSE MSE CsS M3S
z -5.476(@) -5.014(@) ~4.031(@ ~4.642(2) —.728(®) —2.114@)
Asymp. Sig. .000 .000 .000 .000 467 .035
(2-tailed)

4Based on negative ranks.
PBased on positive ranks.

OFL = Optibond FL, MOFL = modified Optibond FL, CSE = Clearfil SE Bond, MSE = modified Clearfil SE Bond,
C3S = Clearfil S® Bond, M3S = modified Clearfil S® Bond
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Table 6 Comparison of enamel leakage scores between Optibond FL and other adhesive groups using Wilcoxon

Signed Rank test

CSE - OFL Cs3S - OFL MSE - OFL M3S - OFL
v4 -2.558(@) -5.690(@) -2.049@) -5.304@)
Asymp. Sig. 011 .000 .040 .000

(2-tailed)

4Based on negative ranks.

PBased on positive ranks.

OFL = Optibond FL, CSE = Clearfil SE Bond, MSE = modified Clearfil SE Bond, C3S = Clearfil S* Bond,
M3S = modified Clearfil S® Bond
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Table 7 Comparison of dentin leakage scores of Clearfil SE Bond group and other adhesive groups using

Wilcoxon Signed Rank test.

OFL - CSE C3S - CSE MOFL - CSE M3S - CSE
Z 1508 —4.914% 1732 ~3.473
Asymp. Sig. 132 .000 .083 .007

(2-tailed)

4Based on negative ranks.

PBased on positive ranks.

OFL = Optibond FL, MOFL = modified Optibond FL, CSE = Clearfil SE Bond, C3S = Clearfil S® Bond,
M3S = modified Clearfil S® Bond



32 | Intakanok C, et al

N398R NUINANNTT TN DITALIDT L 1L ATAANNTD

uanradpaauiuly Mulvnjaesdumedrdalalliina

AINTREADTBUTTUALIARD LAY (JUT ¢) "ouiliiedu

Figure 6

FptiensiTNaesdanesluasnanRauen
spandeuiuiiasilulllsidamneslunm
a1adadun mnsesinluszaulunreulu
1ATe Framdauy

Example of penetration of silver nitrate along
enamel margin, showing the possibility of
origin of silver nitrate penetration being from

microcracks in enamel structure.
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Example of penetration of silver nitrate along
dentin margin, showing the possibility of
origin of silver nitrate penetration being from

exposed cementum.
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Abstract

Objective To evaluate microleakage of class V resin composite restorations when using three resin

adhesives according to manufacturers’ instructions compared to the modified application protocols.

Materials and methods Standard class V cavities were prepared in 60 human extracted premolars.
Three adhesives were investigated; Optibond FL, Clearfil SE Bond and Clearfil S® Bond. Adhesives
used according to manufacturers’ instructions were used as controls, compared to groups using
modified application protocols. After 5,000 thermal cycles, microleakage test was performed and the

results were analyzed using Chi-Square and Wilcoxon Signed Rank tests at a 95% confidence level.

Results Clearfil SE Bond samples exhibited lower enamel leakage values, compared to controls,
when beforehand enamel was etched with phosphoric acid; however, no statistically significant
difference was shown. Leakage of Clearfil S® Bond at enamel margin of the modified protocol
group was found to be statistically lower than the control group. Modified application of Optibond

FL presented less leakage at dentin margin, compared to control group, significantly.

Conclusion There was no difference in leakage prevention at enamel margin of Clearfil SE Bond
when used according to manufacturers’ instructions compared to the modified protocol. In contrast to
Clearfil S® Bond, leakage was found to be significantly lower in group that enamel was beforehand
etched compared to that found in group using the manufacturers’ protocol. Optibond FL group

showed significant less leakage when dentin was only treated with primer.
(CU Dent J. 2009;32:23-38)
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