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Abstract

Objective: The purpose of this study was
to determine the effect of different phosphoric
acid-etching times on microtensile bond strength
(UTBS) of sealant on different enamel substrates.

Materials and Methods: Extracted human
molars were ground to create a flat surface of
enamel. All the samples were randomly divided
into 7 groups according to enamel substrates
(CS: sound enamel, CD: artificial initial caries-like
enamel, and CR: remineralized artificial initial caries

-like enamel with 5% fluoride varnish) and etching
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times (10: Etching time 10 sec, 15: Etching time
15 sec, 25: Etching time 25 sec). Enamel blocks
were bonded with Concise™ and trimmed to be an
hourglass shape. The uTBS test was performed and
the failure modes were assessed by SEM.

Results: The uTBS value of CD25 was sta-
tistically significantly lower (p<0.05) when com-
pared to the CD10 and CD15. There were no
significant differences among CR10, CR15, and
CR25. The uTBS value obtained from CD25 had a
significantly lower bond strength compared to the
control (CS15). The samples of CS15, CD15, and
CD25 presented 4 types of failures. The cohesive
failures within enamel were not found in CD10,
CR10, CR15, and CR25. The conditioned artificial
caries with of without fluoride varnish application
for 25 sec exhibits a large porosity.

Conclusion: The use of sealant can performed
on both initial enamel caries and remineralized
enamel. In order to create better bond strength, the
initial enamel caries should be etched for no more
than 15 sec. In contrast, the increasing of etching
time up to 25 sec is not influenced to the bond
strength of sealant on the remineralized enamel.
These results may be applied on the sealant appli-

cation in clinical procedure.

Keywords: microtensile bond strength, sealant,

etching time, enamel
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Table 1  Minimums, maximums, and means of the microtensile bond strength values with standard devia-

tions of sealants on three enamel substrates, sound enamel (CS), artificial demineralized enamel
(CD), and artificial remineralized enamel (CR) at different times (10, 15, and 25 sec)

Group Microtensile bond strength values

Minimun (MPa) Maximun (MPa) Mean + standard deviations (MPa)

CS15 13.98 25.62 17.24+£3.79 A

CD10 14.87 17.14 16.86+£3.33 A

CD15 11.73 19.28 16.17+£2.54 A

CD25 10.23 15.89 13.17+£3.60 B

CR10 10.58 22.60 16.23£3.12 A

CR15 11.73 25.62 17.27£3.74 A

CR25 14.36 22.71 18.79+£3.00 A

*AgUALEAIAMIDNBINM¥IDInguAIRLA Ing) (A uaz B) fuanssiuugasliiufisanuunnssiuetisdiasdAs

(p<0.05)

o

*The groups that were labeled the same capital letter mean there are no significant difference of the mi-

crotensile bond strength values. Only one group, CD25, its microtensile bond strength value is significantly

different (p<0.05) from the others.
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Table 2 Percentage of failure pattern after microtensile bond strength test of sealants on three enamel
substrates, sound enamel (CS), artificial demineralized enamel (CD), and artificial remineralized
enamel (CR) at different times (10, 15, and 25 sec), N = number of samples

. Cohesive failure | Cohesive failure
nyy N Adhesive failure . . Mixed failure
in sealant in enamel
CSI15 24 20.83 25.00 4.17 50.00
CD10 24 29.17 16.67 0 54.16
CD15 24 8.33 16.67 8.33 66.67
CD25 24 20.83 10.83 16.67 41.67
CR10 24 29.17 16.67 0 54.16
CR15 24 20.83 20.83 0 58.34
CR25 24 12.50 33.33 0 54.17
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Figure 1 SEM photograph illustrating failure pattern after microtensile bond strength test of sealant on

sound enamel (CS15)

Fig.1a Adhesive failure (A: interface between enamel and sealant, 500x)
Fig.1b Cohesive failure in sealant (C: Concise™, 500x)

Fig.1c Cohesive failure in enamel (E: enamel, 500x)

Fig.1d Mixed failure (C: Concise™, E: enamel, 500x)
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