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Abstract
The aim of this in vitro comparative study was to evaluate and compare the effect of different
methods of prophylaxis and conditioning of enamel, in the adhesiveness of a light-curing
pit and fissure sealant. The coronal portions of 50 extracted premolars were sectioned into
two halves (buccal and lingual) and embedded in acrylic blocks. The samples were divided
into five groups according to the methods of prophylaxis: no prophylaxis, pumice powder,
chlorhexidine gluconate, fluoridated paste and air prophy; and enamel conditioning
techniques: etching with 37 % phosphoric acid and self-etching adhesive. The sealant
adhesion strength was measured using an INSTRON machine for a tensile test. The results
showed no significant differences in tensile strength according to the enamel conditioning
techniques used. Regarding the methods of prophylaxis under study, a significant difference
in groups treated with fluoridated paste and air prophy was observed.
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Introduction and background

Pit and fissure sealants can be effectively used
as part of a comprehensive approach to caries
prevention either on an individual basis or as a
public health measure for at-risk populations
(1). These materials are used to prevent the
formation of caries and stop their progression
as they provide a physical barrier that inhibits
the accumulation of microorganisms and
food particles in pits and fissures (2).
The materials used for sealing pits and fissures
vary, as do the techniques used for applying
them (3).
Bisphenol A glycidyl methacrylate (Bis-GMA)
is a universally used material, although glass
ionomers are also used (4).
As for techniques, the effective application
and long-term retention of resin-based
sealants requires an adequate prophylaxis
of the enamel, acid etching of the surfaces
and maintaining them in a dry field
uncontaminated by saliva until the material is
placed and polymerized (5).
Various
studies
mention
additional
techniques and recommendations, which can
include adhesive systems, with selfetching
systems evolving rapidly, different methods
for mechanically preparing the enamel, such
as air abrasion and enameloplasty, and the use
of a four-handed technique (6-9).
Enamel prophylaxis means the application,
before acid etching, of methods that remove
plaque and organic debris without destroying
the outermost layer (10). Various methods
have been studied for the purpose of
improving the efficacy of the adhesion of the
sealant to the enamel surface. However, there
is no consensus on which is the best method

for cleaning pits and fissures prior to etching
and sealant application (11).
Traditionally, the most used method is a
mixture of pumice powder and water, but it
has been noted that the use of pumice stone
can leave a residue which may interfere with
the acid etching process (12, 13).
There is some controversy on whether the use
of a paste with fluoride before placement can
affect sealant retention, because it will likely
be impossible to achieve good acid etching
of the enamel whose strength has been
enhanced, but no specific evidence of this has
been found (10).
In 1977, polishing with abrasive particles
using polishing devices which release a
controlled jet of very small particles that
are more or less abrasive (aluminum oxide,
silica or sodium bicarbonate) suspended in a
stream of water on the surface of the tooth,
was introduced to dentistry. This system has
proven to be effective at removing plaque and
staining from tooth surface (14).
In view of the above, the general aim of this
study was to evaluate and compare the effect
of different methods of prophylaxis and
conditioning of enamel, in the adhesiveness
of a lightcuring pit and fissure sealant.

Methods
We selected 50 healthy, young premolar teeth
which had been removed for orthodontic
reasons in the Dentistry University Hospital,
School of Dentistry of the Universidad
Nacional del Nordeste, and stored in distilled
water until the study. This study was conducted
in accordance with the ethical principles for
medical research involving human subjects
outlined in the Declaration of Helsinki of
the World Medical Association (15), and
was approved by the Ethics Committee of
the School of Dentistry of the Universidad
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Nacional del Nordeste (Argentina).
To apply forces that are as perpendicular as
possible to the enamel surface to be studied,
the vestibular and palatal/lingual surfaces of
each tooth were used. Therefore, the root
portion was removed using a diamond bur,
EXPERIMENTAL GROUPS/
PRIOR PROPHYLAXIS

whereas the coronal portion was conserved
by cutting it in a mesiodistal direction. The
sections were then introduced in self curing
acrylic to form a block.
Samples were distributed randomly into five
experimental groups according to the variable
to be analyzed (Table I).

CONDITIONING OF THE ENAMEL

PIT AND FISSURE
SEALANT

Group 1
No prophylaxis

Etching technique using 37 % phosphoric
acid (10 samples)
Technique using Adper Easy One®
self-etching adhesive from 3M ESPE
(10 samples)

3M ESPE Clinpro® light-curing
sealant

Group 2
Prophylaxis with pumice stone

Etching technique using 37 % phosphoric
acid (10 samples)
Technique using Adper Easy One®
self-etching adhesive from 3M ESPE
(10 samples)

3M ESPE Clinpro® light-curing
sealant

Group 3
Prophylaxis with 0.12 %
chlorhexidine gluconate

Etching technique using 37 % phosphoric
acid (10 samples)
Technique using Adper Easy One®
self-etching adhesive from 3M ESPE
(10 samples)

3M ESPE Clinpro® light-curing
sealant

Group 4
Prophylaxis with fluoridated paste

Etching technique using 37 % phosphoric
acid (10 samples)
Technique using Adper Easy One®
self-etching adhesive from 3M ESPE
(10 samples)

3M ESPE Clinpro® light-curing
sealant

Group 5
Prophylaxis with an air prophy

Etching technique using 37 % phosphoric
acid (10 samples)
Technique using Adper Easy One®
self-etching adhesive from 3M ESPE
(10 samples)

3M ESPE Clinpro® light-curing
sealant

Table I. Distribution of experimental groups

Acrylic blocks were also made and then a
cylindrical retention cavity measuring 5 mm
in diameter and 5 mm in depth was formed
and filled with Z100 Composite to form a
cylinder with the same diameter as the cavity,
which protruded 3 mm from the acrylic
block.
Once the two blocks were prepared, they
were set in the universal testing machine
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INSTRON® model 3366 (Fig. 1), in the
following positions:
• Top grip: block containing a polished and
etched tooth.
• Bottom grip: block containing a
Composite cylinder.
Samples were then aligned (Fig. 2) and
brought closer until they touched. The sealant
was light-cured in three different points and

Mandri, María Natalia, Aguirre Grabre de Prieto, Alicia, Zamudio, María Eugenia

the tensile mechanism was activated at a
displacement speed of 1 mm/minute and a
data acquisition rate of 1 value/200 ms, until
the sealant was detached from the enamel, to
test the bond strength.

Fig. 2. Blocks aligned in the Instron® machine

The data obtained were analyzed using
descriptive statistics, and the average values,
along with their corresponding standard
deviations and errors, and the analysis
of variance (ANOVA) were calculated.
Dunnett’s multiple comparison of means test
was applied for the enamel prophylaxis and
conditioning methods studied. A significance
level of p ≤ 0.05 was established for all cases.

Results
Table II shows the descriptive statistics for each
study group, measures of central tendency and
measures of the spread of data. A significant
increase in the maximum bond strength
Fig. 1. Universal testing machine INSTRON® model
reached was observed in groups 4 (fluoridated
3366
paste) and 5 (air prophy) in comparison with
groups 1 (control), 2 (pumice stone) and 3
(chlorhexidine gluconate 0.12%).
VARIABLE

N

MEAN

STANDARD
DEVIATION

MIN. - MAX.

MEDIAN

G1- AET

10

3.2442

0.9360

2.0451- 4.8244

3.4689

G1- SEAT

10

3.6268

0.7302

2.7876 - 4.9234

3.5287

G2- AET

10

3.3701

0.9087

2.0705 - 4.9133

3.4302

G2- SEAT

10

3.8157

0.6140

2.9826 - 4.9811

3.8145

G3- AET

10

3.6811

0.6784

2.5887 - 4.6315

3.7066

G3- SEAT

10

3.8420

0.6381

2.9628 - 4.8712

3.7526

G4- AET

10

4.0056

0.8972

2.5867 - 5.7012

4.0817

G4- SEAT

10

4.6336

0.9571

3.1377 - 6.0195

4.5536

G5- AET

10

4.7702

0.9267

3.1512 - 6.0972

4.6168

G5- SEAT

10

4.8996

0.7285

3.9826 - 6.4123

4.6169

Table II. Summary Measures *AET: Acid-Etching Technique ** SEAT: self-etching Adhesive Technique
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An analysis of variance (ANOVA) was
performed on the results obtained for the
different series tested. As for the enamel
conditioning methods (acid-etch technique
with 37 % phosphoric acid and technique
using Adper Easy One® self-etching adhesive
from 3M ESPE), we found that they do not
significantly affect the maximum tension
reached for each of the series tested, since all p
values are higher than 0.05 (significance level
used in the test). Regarding the prophylaxis
methods tested, after applying Dunnett’s
multiple comparison of means test we found
significant differences in Group 4 (p = 0.041)
and Group 5 (p = 0.014) versus Groups 1
(control) and 2. No significant differences
were found in Group 3 versus Group 1
(control), p value > 0.05.

Discussion
Prophylaxis was conducted using different
methods as a preliminary step before
conditioning the enamel for the application
of the sealant (acid-etching technique and
self-etching adhesive technique) in an attempt
to enhance the bond strength between the
enamel and the pit and fissure sealant. Enamel
abrasion was used in most of the studies of
similar characteristics that were reviewed.
When the most aprismatic layer of the enamel
is removed, the surface achieved can better
interact with acid etching, which makes it
possible to achieve higher bond strengths
with resins, in this case, sealants. However,
this procedure isn’t traditionally performed
before the application of a fissure sealant;
rather it is associated with the technique
known as enameloplasty (16, 17), which is
slightly different from the sealing of fissures.
Therefore, it was deemed convenient not to
polish the outermost surface with discs, even
at the expense of measuring tensile strength
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forces that are not completely perpendicular
and obtaining lower results than in most
studies (18-20).
As for enamel conditioning methods (acidetching technique with 37 % phosphoric
acid and technique using Adper Easy One®
self-etching adhesive from 3M ESPE), we
found that they do not significantly affect
the maximum tension reached for each of the
series tested. Our results are consistent with
an in-vitro study conducted by Martinez
Muñoz (21), who tested the adhesive strength
of a liquid composite resin used as a pit and
fissure sealant in different conventional
application procedures and with additional
bonding agents, and concluded that the latter
do not significantly improve adhesion.
Regarding the methods of prophylaxis under
study, a significant difference in groups
treated with fluoridated paste and air prophy
was observed. Our findings are consistent
with a study conducted by Agrawal et al. (22),
who had better results using an air prophy
for prophylaxis prior to the application of
a pit and fissure sealant since, according to
the authors, it allowed for residual debris and
biofilm to be completely removed from the
base of the fissures.

Conclusions
We can conclude that in this “in-vitro” study,
in which the effect of different methods of
prophylaxis and conditioning of enamel, in
the adhesiveness of a light-curing pit and
fissure sealant was evaluated and compared
we found that:
Enamel conditioning methods (acid-etching
technique with using 37 % phosphoric acid
and technique using Adper Easy One® selfetching adhesive from 3M ESPE) did not
significantly affect the maximum tension
reached for each of the groups tested.
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