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Removal of Organic Debris from Occlusal Fissures: Advantage of

Carisolv System over Sodium Hypochlorite
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Objective: The purpose of this in vitro study was to evaluate and compare the removal of artificial debris
from pits and fissures using the Carisolv system and sodium hypochlorite. Study design: Forty artificial fis-
sures prepared on extracted human teeth were filled with artificial organic debris. Debris was removed
using either Carisolv or 10% sodium hypochlorite gel. After stereoscopic observation, samples were filled
with a sealant and subjected to microleakage test. Results: Both Carisolv and sodium hypochlorite demon-
strated adequate cleaning ability and prevention of microleakage. Although both Carisolv and 10% sodium
hypochlorite are effective at removing debris from fissures, Carisolv presents greater advantages in terms of
safety and antibacterial properties. Conclusion: Fissure cleaning using Carisolv might be an effective

approach to improve the retention of fissure sealants.
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INTRODUCTION

Occlusal pits and fissures, which have complex anatomical
features, tend to retain plaque and account for more than
85% of all caries-affected surfaces."” Fissure sealants were
introduced as a means to prevent these types of dental caries.
Although several reports have demonstrated the effective-
ness of fissure sealants for preventing caries,* a few
researchers showed poor retention due to fracture or dis-
lodgement of sealants.”® One of the keys to successful
sealant retention is effective cleaning of pits and fissures
before application of the sealant. Garcia Godoy et al
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reported that clean fissure grooves at the time of sealant
placement are necessary to achieve adequate retention of a
sealant.” In clinical settings, conventional techniques such as
prophylaxis with pumice, air-abrasion,” or Er:YAG laser"
are sometimes used for cleaning the fissures, although they
are not always effective. Therefore, the persistence of plaque
or organic debris following routine cleaning and etching
might affect sealant retention.*’

Chemo-mechanical caries removal systems such as GK-
101" and Carisolv" have been analyzed for their effective-
ness in removing debris. Carisolv, which contains sodium
hypochlorite (NaOCI) and three kinds of amino acids (glu-
tamic acid, leucine, and lysine), is considered one of the
most effective systems in the dental clinic for removing
caries." Yamada et al/ demonstrated that Carisolv can
remove organic components in pits and fissures more effec-
tively than conventional cleaning with a bristle brush.”

The aim of the present study was to compare the effec-
tiveness of the Carisolv system to that of NaOCI in remov-
ing artificial organic debris.

MATERIALS AND METHODS

Preparation of Fissure Grooves

Forty extracted human permanent teeth with intact
occlusal surfaces were used in the present study, after
obtaining consent from the patients. These teeth, which had
been extracted for orthodontic or periodontal reasons, were
brushed and washed with distilled water at room tempera-
ture. Artificial fissure grooves (width: 1 mm, depth: 1 mm in
enamel) were then prepared on the occlusal surface of each
tooth using a 1/4 round carbide bur (Mani Inc., Tochigi,
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Japan) on a high speed handpiece following a method used
in a previous report."”

Preparation of Artificial Organic Debris

Artificial organic debris was prepared according to the
method described by Yamada et a/” and consisted of 20%
Liquitex (Liquitex acrylic soft; Liquitex Co., OH, USA),
30% Starch gruel (Fueki-ko; Fueki Co., Yao, Japan), 30%
Poster color (Poster color super; Sakura Co., Osaka, Japan),
and 20% solid food fragments (MR-stock; Nihon-Nosan
Co., Yokohama, Japan). These ingredients, which were orig-
inally used for rats, were mixed together in order to simulate
the clinical condition. Fissures were then filled with this arti-
ficial organic debris.

Experimental Procedure

The teeth were randomly divided into 2 groups of 20
each. Fissures of the teeth in one group were pre-treated
using Carisolv (Medi Team, Goteborg AB, Sweden). The
Carisolv gel used in this study had two separate components,
as supplied by the manufacturer. These components were
mixed in a container prior to use and subsequently applied to
the artificial fissure for 30 seconds, gently inserted with a
dental explorer, and rinsed afterwards with water spray. The
remaining 20 teeth were cleaned with 10% NaOCI gel (AD
gel; Kuraray Medical Inc, Tokyo, Japan). All teeth were then
dried with oil-free compressed air for 20 seconds.

Assessment during Fissure Cleaning

Cleaning fissures by each of the methods was continued
until artificial organic debris was completely removed or for
a maximum 3 minutes. The time period required for fissure
cleaning was recorded for each treatment method.

Characteristics of the Treated Surfaces

All treated fissures were acid-etched and then examined
macroscopically to verify the surface characteristics using a
stereoscope (SMZ-10; Nikon Co., Tokyo, Japan). Each fis-
sure was assessed and, depending on the degree of cleaning,
divided into four levels: Level 1; no debris remaining, Level
2; presence of debris covering 25% of the surface area of the
fissure, Level 3; presence of debris covering 25-50% of the
surface area of the fissure, and Level 4; presence of debris
covering over 50% of the surface area of the fissure. After
examining the fissure surface, each fissure was filled with
sealant material (Teethmate® F-1 2.0; Kuraray Medical Inc.,
Tokyo, Japan) following the manufacturer’s instructions.
Finally, the sealant material was light-cured for 30 seconds.
A microleakage test was performed according to a protocol
used in a previous study.” All the teeth surfaces except for
the areas filled with sealants and 1 mm outside the margins
of the fissures were double-coated with nail varnish. The
samples were then thermocycled for 600 cycles between 5°C
(x2) and 55°C (£ 2) with a 1 minute-dwell time at each tem-
perature, and immersed for 4 hours in a Rhodamine buffered
dye solution. The samples were then transversely bisected
with a diamond saw disc (IsoMet; Buehler, IL, USA), and
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the degree of microleakage using dye penetration was scored
based on a grade-scale criteria (Table 1) under a microscope
by a technician who was blinded to the true nature and pur-
pose of the experiment. In cases where the scores were dif-
ferent between the bisections, the lesser score was used in
the evaluation.

Statistical Analysis

Statistical analysis was performed using the Mann
Whitney U test and a value of P < 0.05 was considered
significant.

RESULTS

The duration of treatment using Carisolv and the NaOCl
solution was 130 + 25 seconds and no statistical significance
between the two groups was observed (P > 0.05). Pho-
tographs of the stereoscopic examination of the Carisolv-
treated surfaces are shown in Figure 1. The preoperative
view is shown in Figure la, and the fissure following treat-

Figure 1

(a) Preoperative view of occlusal surface. The fissure groove is filled
with artificial organic debris.

(b) View after Carisolv treatment. No remaining debris is observed.
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Figure 2
(a) Preoperative view of occlusal surface.
(b) View after NaOCI (AD gel) treatment.

Table 1. Microleakage score

Score Contents
0 No dye penetration
1 Dye penetration restricted to the outer half
of the sealant
2 Dye penetration to the inner half of the
sealant
3 Dye penetration into underlying fissure

ment by Carisolv is shown in Figure 1b. Carisolv treatment
did not widen or deepen fissure grooves; treated surfaces
were smooth and regular. The wall and floor of the cavities
were flat and nearly devoid of debris. The stereoscopic
observations of fissures after NaOCl treatment are shown in
Figure 2. A preoperative view is shown in Figure 2a, and a
post-treatment view is shown in Figure 2b. The post-treat-
ment appearance of the fissures was comparable between
Carisolv and NaOCl, exhibiting smooth and regular surfaces
in both cases. Assessment of the remaining debris in fissures
of all samples is indicated in Table 2. In summary, the debris
remaining in fissures were comparable after both Carisolv
and NaOCI treatments. Most fissures showed little or no
debris remaining, and heavy deposits of debris were not pre-
sent in any of the fissures.

Table 2. Condition of fissure grooves after cleaning

Treatment No debris Light Moderate Heavy
coverage cover coverage
of debris of debris of debris

(Level 1) (Level 2) (Level 3) (Level 4)
NaOCl 13 5 2 0
Carisolv 12 7 1 0

The results of the microleakage investigation after Cari-
solv treatment are shown in Figure 3a, and those after
NaOCI treatment are shown in Figure 3b. Stereoscopic
observation of these samples revealed good adaptation of the

Figure 3

(a) Sagittal section after microleakage test in the Carisolv-treated group. No specific penetration of staining was observed.
(b) Sagittal section after microleakage test in the NaOCI-treated group. No specific penetration of staining was observed.
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sealant to enamel. The microleakage scores found in this
study are presented in Table 3; no significant difference was
observed between the two groups (P > 0.05).

Table 3: Results of microleakage test

Treatment 0 1 2 3 (mean = SD)
NaOCI (n=20) 18 1 1 0 0.15 + 0.492
Carisotlv(n=20) 17 2 1 0 0.20 = 0.52P

~abNo significant difference was found (P > 0.05)

DISCUSSION

Natural pits and fissures in occlusal surfaces of teeth are
complex as they vary in depth, width, and anatomical fea-
tures. Therefore, in order to standardize the samples for
comparison, artificial fissures in the enamel, to a depth of 1
mm, were prepared in the present study. This study model
was adopted from a previous study" conducted by our
research group and thereafter, several other researchers have
also reported evaluation of fissure cleaning after mechanical
preparation of occlusal fissures.'*'”'® The present study thus
adopted this model for comparing organic debris removal
using Carisolv and 10% NaOCI.

Carisolv, which contains NaOCI, acts as both a solvent of
organic materials and as a sterilizing agent. Recently,
Roberto et al” reported that NaOCl enhances acid etching of
enamel, because of its improved elimination of organic com-
ponents. According to Yamada et al,” Carisolv is able to
clean fissures of debris. The present study demonstrated that
10% NaOCI is also capable of cleaning the fissures. Fur-
thermore, the results of microleakage tests indicate that the
cleaning of fissures by 10% NaOCI prevents leakage from
marginal walls, similar to Carisolv treatment. As for the
debris score after fissure cleaning and microleakage tests,
there was no significant difference between the results of the
two methods. Although our research group attempted to use
1% and 5% NaOCI solution initially, removal of organic
debris from fissures was not satisfactory. Therefore, a 10%
NaOCI solution was prepared for this study. Moreover, it
was difficult to keep the original NaOCI solution in the fis-
sure because of its fluidity, therefore AD gel was chosen for
the present study. To increase the viscosity and to facilitate
application to the fissure the AD gel a thickener (alumina
micro filler) was incorporated into the AD gel. It has been
reported that improved fissure cleaning was achieved fol-
lowing the use of AD gel before sealant application.”
Although the effectiveness of 10% NaOCI was demon-
strated in this study, 10% NaOCI seems to be too strong for
use in the dental clinic, and the risk of damage to surround-
ing soft tissue cannot be ignored from a clinical point of
view. It has already been argued that NaOCl might be cyto-
toxic to the surrounding soft tissues of teeth.”'* It is known
that NaOCI has no demineralizing effect on sound enamel;
however care must be taken not to drop it on surrounding
soft tissues during application. This is especially important
in children in whom fissure sealants are mainly applied and
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during treatment when it is not uncommon for the young
patients to move suddenly. Taking these factors into consid-
eration, safer preparations of NaOCI should be applied to
children.

On the other hand, Carisolv may be safer than sodium
hypochlorite because Carisolv contains only a low percent-
age of NaOCl (0.5%) in addition to three amino acids
(lysine, leucine, and glutamic acid). Ericson reported two
advantages of Carisolv; reduction of the aggressive effect of
sodium hypochlorite on sound tissue and no demineralizing
effects on enamel. Therefore, Carisolv could be safely
applied for fissure cleaning. In addition, on mixing sodium
hypochlorite and the three amino acids, chloramines were
produced. Chloramines are created by the chemical reaction
of ammonia and NaOCI under alkaline conditions and have
been shown to. possess antibacterial properties and be influ-
enced by solution pH.*

A previous report demonstrated that the acid-etching pro-
cedure itself markedly reduced viable microorganisms,
although few of them still remained in the fissures after the
procedure.” Thus, Chloramines in Carisolv method may
effectively reduce the presence of microorganisms in the fis-
sures by its own sterilizing effect. Consequently, the results
of using Carisolv suggested that it can impart better reten-
tion of the sealant. In contrast to NaOCIl, Carisolv seems to
have several benefits when used for fissure cleaning.
Although the cost-effectiveness of Carisolv in clinical den-
tistry still remains to be improved, it has proved to be safe
and efficient for fissure cleaning. Hence, this new method of
fissure cleaning using Carisolv might be more effective in
improving retention of fissure sealants.

CONCLUSION
Clean fissures are important in maintaining the retention of
fissure sealants.

This study has shown that high concentrations of NaOCl
are not required for removing organic debris. Therefore,
Carisolv may be a good candidate for fissure cleaning since
it contains a low concentration of NaOCl and produces chlo-
ramines, which are effective antibacterial agents.
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