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Effect of Desensitizing Agent Contamination on Microleakage and Dentin
Bond Strength Using Two-step Self-etch Adhesive
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Abstract

The purpose of this study was to compare microleakage and shear bond strength on the restoration with
two-step self-etch adhesive and resin composite after applying desensitizing agents. 90 extracted, intact human
premolars were divided into 3 groups (control, glutaraldehyde and oxalate group) in each experiment. For the
microleakage test (n=13), class V cavities (4 mm in length, 2 mm in width and 2 mm in depth) were prepared on
the buccal surface of each tooth, beveled at occlusal margin, applied desensitizing agent according to the testing

group, restored with two-step self-etch adhesive and resin composite, thermocycled for 5,000 cycles, immersed in
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1% methylene blue solution and evaluated the microleakage. For the shear bond strength test (n=17), buccal dentin
was used, the surface was polished, then treated according to the testing group, restored with adhesive and resin
composite, thermocycled, tested using a universal testing machine and analyzed the mode of failure in each fractured
sample under a stereomicroscope at x40 magnification. The results showed that there was no statistically significant
difference among 3 groups in microleakage test at the occlusal margin. In the meantime, microleakage at the gingival
margin of both desensitized groups were higher than the control eroup with significant level and microleakage at both
margins in each group were statistically different. In addition, for shear bond strength, oxalate group exhibited significantly
lower value than both control and glutaraldehyde groups and mode of failure of all groups mostly were the adhesive

failure. It could be concluded that applying desensitizing agents before the restoration with two-step self-etch and

resin composite affects the microleakage and bond strength of restorative materials.
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Table 1 Materials used in this study and application protocol
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Material Batch

number

Composition

Application protocol

KA10522

desensitizing agent; Heraeus Kulzer, Water

Gluma® Desensitizer (Glutaraldehyde

Hanau, Germany)

HEMA (35%), Glutaraldehyde (5%),

Apply desensitizer and let it sit for
30 s, then dry surface until fluid film

disappears.

MS Coat ONE (Oxalate desensitizing TF1

agent; Sun Medical, Japan)

acid group), Oxalic acid, Water

MS Polymer (copolymer with sulfonic ~ Apply desensitizer to the cavity or

surface with the Felt Applicator for
30 s using a rubbing motion, dry with

air-syringe for 10 s, then rinse and dry.

ClearfilTM SE Bond
(Two-step self-etch adhesive; Kuraray
Noritake, Tokyo, Japan)

160615

10-Methacryloyloxydecyl dihydrogen Apply PRIMER to the cavity or surface
phosphate (MDP), Bis-phenol A
diglycidyl methacrylate (Bis-GMA),

with a microbrush, agitate for 20 s,

evaporate the volatile ingredients

2-Hydroxyethylmethacrylate (HEMA), with a mild air steam for 5 s, then

Hydrophobic dimethacrylate, dl

Camphorquinone, N, N-Diethanol-

apply BOND and distribute evenly
with mild air flow. Light cure for 20 s.

p-toluidine, colloidal silica

Filtek™ Z350XT
(Resin composite; 3M ESPE Dental
Products, St. Paul, MN, USA)

NA81720  Bis-GMA, UDMA, TEGDMA, Bis-EMA,

Inorganic fillers

One incremental and bulk-fill technique
was applied into the cavity or silicone

mold and cured for 40 s.
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Figure 1 (a.)Position and size of class V cavity; (b.) resin composite restoration; (c.) sealed root apices with sticky wax; (d.) all surfaces,

except 1 mm from the restorative margins, were coated with two layers of nail varnish; (e.) each tooth was sectioned into

4 samples using a cutting machine
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Figure 2 Schematic view of the microleakage scores of the sample®”
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Figure 3 (a.) Buccal flat exposed dentin surface of crown was embedded in acrylic resin in PVC tube; (b.) placement of silicone mold;

(c.) restored with resin composite into the mold; (d.) removed the mold; (e.) sample was submitted to shear bond testing
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Table 2 Frequency distribution of microleakage at both occlusal and gingival margins in each study group

Study group Number Degree of microleakage
Occlusal margin Gingival margin
0 1 3 0 1 2 3
(%) (%) (%) (%) (%) (%) (%) (%)
Control 13 11 2 0 a4 7 1 1
(84.6%) (15.4%) (0.0%) (0.0%) (30.7%) (53.9%) (7.7%) (7.7%)
Gluma® 13 9 3 0 0 1 1 11
(69.2%) (23.1%) (7.7%) (0.0%) (0.0%) (7.7%) (7.7%) (84.6%)
MS Coat ONE 13 6 a4 1 0 0 0 13
(46.2%) (30.79%) (15.4%) (7.7%) (0.0%) (0.0%) (0.0%) (100.0%)
M99 3 UansAuadY + ANTeaULIIATEINYeIn TS TEEY
Table 3 Mean + SD of shear bond strength
Group Shear bond strength (MPa) ANOVA
Range Mean + SD F P-value
Control 11.52 - 32.26 21.13 £ 5.96 A 131.210 <0.001*
Gluma® 13.16 - 31.77 2325+ 497 A
MS Coat ONE 2.15-9.57 458 +2.258

*Statistically significant (p<0.05) and group with the same uppercase letter are not statistically different (p>0.05).
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