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INTRODUCTION

Abstract:

Objective: The aim of this study was to evaluate the effect of concepsis (a chlorhexidine
gluconate based cavity disinfectant) application on composite restorations micro leakage,
using two adhesive systems: Excite and Adhese.

Materials and Methods: In this interventional experimental study, class V cavities were
prepared on buccal surfaces of seventy-two extracted bovine incisors. The specimens were
randomly divided into 6 groups (n=12): Al: Acid Eching (AE), Excite; A2: AE, Concep-
sis, blot drying, Excite; A3: AE, Concepsis, water rinsing, Excite; B1: AE (only enamel
margin), Adhese; B2: AE (only enamel margin), Concepsis, blot drying, Adhese; B3: AE
(only enamel margin), Concepsis, water ringsing, Adhese. Afterwards, the cavities were
restored with tetric Ceram composite, thermo-cycled (5 to 50°C, dwell time: 30s, 1000
cycles,), immersed in 0.5% methylen blue for 24 hours and the dye penetration was evalu-
ated and scored on a scale on 0 to 4 under stereomicroscope (x30). The data were analyzed
using Kruskal-Wallis and Multiple Comparison tests.

Results: The only statistically significant difference was found between groups B1 and B2
at both occlusal and gingival margins. (P<0.05)

Conclusion: Rinsing off the cavity disinfectant (Concepsis) before the bonding procedure
does not affect the seal at the resin-tooth interface when using either of the adhesive sys-
tems; however, the sealing ability of Adhese seems to be inhibited by the remnants of the
disinfecting agent.
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volvement is emphasized by others [5-7].

Success in operative dentistry depends on total
removal of the infected structure and achieve-
ment of a good seal [1]; however, the applied
procedures for treating caries do not always
eliminate all cariogenic microorganisms in re-
sidual tissues [2-4].

Although some authors believe that the num-
ber and pathogenicity of bacteria would be de-
creased once they are separated from the oral
environment, the importance of the remaining
bacteria in caries progression or pulpal in-
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Residual bacteria have been shown to prolifer-
ate from the smear layer even in the presence
of a good seal from the oral cavity [8]. Other
studies have shown that bacteria left in the
prepared cavity could survive for a long time
and this problem may be magnified by micro-
leakage of composite resin at margins not end-
ing on enamel [9-11]. To solve this problem,
the use of a disinfectant solution has been sug-
gested [4,12-15]. Previous studies have de-
picted that a number of antibacterial solutions,
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such as chlorhexidine, sodium hypochlorite,
fluoride based solutions and bensalkonum
chloride, can be used as cavity disinfectants to
eliminate residual bacteria from prepared cavi-
ties [2,16]. Some of the mentioned disinfectant
solutions were found not to affect either the
bond strength or the sealing ability of dentin
bonding agents [17-22]. However, depending
on the brand of materials and application
methods, some of the solutions have shown an
adverse effect on the issues mentioned
[14,15,23].

The purpose of this study was to evaluate the
effect of Concepsis (2% chlorhexidine diglu-
conate) on sealing abilities of two dentin-
bonding systems: Excite and Adhese.

MATERIALS AND METHODS
Seventy-two freshly extracted bovine incisor
teeth, stored in normal saline, were scraped of
any residual tissue tags and cleaned with pum-
ice. Standardized class V cavities (2 mm wide,
1.5 mm deep, and 4 mm long) were prepared
on the buccal surfaces of the teeth with the in-
cisal margins being at the enamel and the gin-
gival margins being in the cementum/dentin.
Using a random number table, the teeth were
randomly divided into six groups of twelve
(Table 1).

Group A1l (control group): The cavity disinfec-
tant was not used and cavity surfaces were
treated with 35% phosphoric acid, washed and
blot dried. Then, the dentin bonding agent
(Excite, Vivadent Co., Schaan, Liechtenstein)
was rubbed on the surface for 10 seconds and
light cured using an Optilux 500 curing unit
(Demeton-Kerr, Orange, CA, USA) at 500

Table 1. Treatment Groups.

mW/cm? for 20 seconds.

Group A2: Concepsis, (Ultradent Co., South
Jordan, UT, USA) was applied after acid etch-
ing with a mini brush tip, left in contact for
20s and blot dried. Bonding procedures were
performed as previously described (as in group
Al).

Group A3: Concepsis was applied as in group
A2 except that it was rinsed off for 15 s, air
dried and then bonding procedures were per-
formed as previously described.

Group B, (control group): The cavity disinfec-
tant was not used. First, the enamel margins
were treated with 35% phosphoric acid,
washed, and blot dried. Then, a self-etch 2-
step dentin-bonding agent (Adhese, Vivadent
Co., Schaan, Liechtenstein) was applied in the
cavities according to the manufacturer's in-
structions and light cured for 20s.

Group B2: Enamel margins were treated with
35% Phosphoric Acid, washed, and blot dried.
Concepsis was applied as in group A2 (with-
out being rinsed) and bonding procedures were
performed as in group B1.

Group B3: Concepsis was applied as in group
B2 except that it was rinsed off for 15s, air
dried and then bonding procedures were per-
formed as previously described.

All the cavities were filled with two incre-
ments of composite restorative material (Tetric
Ceram, Vivadent Co., Schaan, Liechtenstein)
each cured for 40s. After 24 hours, the restora-
tions were finished to the cavosurface margins
using a 12 fluted carbide-finishing bur (SS
White burs Inc., Lakewood, NJ 08701) and
soft-lex disks (3 M Dental Products. St Paul,
S0144) before being thermo-cycled (5 to 55°C,

Group Acid Etching Disinfectant Dentin bonding agent
A Total-etch No Excite
A, Total-etch Concepsis 60s +blot drying Excite
Az Total-etch Concepsis 60s +water rinsing Excite
B, only enamel margin No Adhese
B, only enamel margin Concepsis 60s +blot drying Adhese
B; only enamel margin Concepsis 60s +water rinsing Adhese
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dwell time: 30s, 1000 cycles). After thermo-
cycling, the apices of the specimens were
sealed with paraffin and all tooth surfaces
were covered with two coats of nail varnish to
approximately 1.0 mm from the restoration
margin. The specimens were then immersed in
0.5% methylen blue dye at 37°C for 24 hours,
rinsed cleaned from the nail varnish, embed-
ded in epoxide resin and sectioned bucco-
lingually at the center of the restorations with a
diamond disc and low speed handpiece.

The amounts of microleakage were assessed
for both of enamel and dentin margins by two
calibrated examiners blinded to the test groups
using a stereomicroscope (x30) and scored on
a scale of 0 to 4 as follows:

0=No leakage

1=penetration less than or the length of occlu-
sal/gingival wall

2=penetration grater than the length of occlu-
sal/gingival wall

3=penetration up to axial wall

4=penetration along the axial wall

The data were analyzed using Kruskal-Wallis
one-way ANOVA and multiple comparison
(Dunn) tests.

RESULTS

Kruskal-Wallis was carried out to compare the
microleakage mean ranks in A and B groups
separately (Table 2, 3). There was no signifi-
cant difference between mean ranks of the
groups treated with Excite (A1, A2 and A3) at
both occlusal and gingival margins (P>0.05).

However, there were such differences between
the groups treated with Adhese (B1, B2 and
B3) at the occlusal margin P=0.026) and also a
slightly significant difference between those at
the gingival margin (P=0.057).

Dunn test revealed no significant difference
between the specimens in groups B1 & B3, or
B2 & B3 at either occlusal or gingival mar-
gins. However, a significant difference was
found between the groups B1 and B2 at occlu-
sal and gingival margins (P=0.008 and
P=0.017 respectively).

DISCUSSION

According to the result of this study, using
chlorhexidine with or without further rinsing
prior to bonding did not adversely affect the
sealing property of Excite; however, doing so
without rinsing prior to the application of Ad-
hese significantly increased microleakage
scores. This may be indicative that there may
have been some negative interactions between
the remnants of the disinfectant and Adhese. It
has also been stated that the use of a cavity
disinfectant with composite resin appears to be
material-specific regarding interactions with
various dentin bonding systems [14,17-19,23].
Only a few studies have revealed an increased
amount of microleakage when not rinsing
chlorhexidine prior to dentin bonding agent
application [23,24]. Tulunoglu et al [23]
evaluated the effect of two disinfectants, one
chlorhexidine based, and one alcohol based, as
cavity washes prior to the application of two

Table 2. Score frequency and mean rank for microleakage in group A at occlusal and gingival margins.

Score Frequency

Margin Group o 1 2 3 4 Mean Rank P-value
Al 0 1100 17.21

Occlusal A2 8 3100 20.04 0.797
A3 10 2 000 18.25
Al 6 2 310 16.38

Gingival A2 2 5320 21.92 0.349
A3 3 7200 17.21

* sample number

t Dye penetration scoring system; 0 = No microleakage, 1=penetration less than or length of occlusal/gingival wall, 2=penetration greater than
length of occlusal/gingival wall, 3=penetration up to axial wall, 4=penetration along the axial wall
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dentin bonding agents (Prime&Bond and Syn-
tac). They found a remarkable increase in mi-
croleakage in deciduous teeth when the cavi-
ties were previously treated with a chlorhexi-
dine based solution [23]. However, it is hard to
compare their study with others due to some
structural differences between primary teeth
dentin and that in permanent teeth [24]. Con-
cepsis Scrub (with no further rinsing) was
evaluated as a cavity disinfectant prior to PQ1
and shown to cause a significant increase in
microleakage [25].

According to the findings of Meiers and Kre-
sin by scanning electron microscope (SEM),
chlorhexidine-treated smear layers (without
being rinsed off before bonding) were less af-
fected by a self-etching primer and Tenure
conditioner, indicating them to be more resis-
tant to acidic materials. Nevertheless, the re-
sults of their study indicated that a 2% chlor-
hexidine cavity cleaner can be used as a cavity
wash prior to the use of Syntac and Tenure
without affecting their ability to prevent mi-
croleakage. However, their findings cannot
explain the greater amounts of microleakage in
group B2 of our study at the occlusal/enamel
margin because of using phosphoric prior to
the application of chlorhexidine. Still, a sur-
prising result from that study was the relative
effectiveness of chlorhexidine (without using
dentin-bonding agent) in reducing the amount
of microleakage. They explained this finding
by a possible stabilizing effect exerted on the
smear layer, turning it from a semi permeable,

loosely bonded layer to a more impermeable,
firmly bonded one [14]. In our study, Concep-
sis was used as a cavity disinfectant because in
other studies chlorhexidine-based cavity disin-
fectant solutions displayed the most effective
and the longest antibacterial activity, which
will contribute to elimination of residual bacte-
ria. Therefore, it is better not to rinse off the
disinfectant if they would not have an adverse
effect on the bonding process. Some clinicians
prefer to apply the disinfectant before acid
etching, but we think that the application se-
quence of the disinfectant depends on the gen-
eration of the bonding system. Total-etch ad-
hesive systems operate by removing the smear
layer and the subjacent dentin, so, it is more
reasonable to disinfect the dentin after etching.
Although, self-etch dentin bonding systems
affect the smear layer using a milder acidic
monomeric primer with no rinse step necessi-
tating the smear layer to be disinfected before
using the acidic primer [2].

The two dentin-bonding systems used in this
study were Excite, a total-etch adhesive sys-
tem, and Adhese, a two-step self-etching adhe-
sive, with nearly the same formulation. They
were chosen to examine how chlorhexidine
would affect two different smear layer man-
agement techniques in different sequences of
bonding according to their clinical use.
Theoretically, chlorhexidine could improve the
sealing ability of the adhesives. Chlorhexidine
has a strong positive ionic charge making ca-
pable of easily binding to phosphate groups

Table 3. Score frequency and mean rank for microleakage in group B at occlusal and gingival margins.

Score Frequency

Margin Group 0 1 2 3 4 Mean Rank P-value
B1 2 0000 15

Occlusal B2 7 3200 22.67 0.026
B3 10 2000 17.83
Bl 8 3100 14.29

Gingival B2 2 7210 23.63 0.057
B3 6 4 200 17.58

* sample number

T Dye penetration scoring system; 0 = No microleakage, 1=penetration less than or length of occlusal/gingival wall, 2=penetration greater than
length of occlusal/gingival wall, 3=penetration up to axial wall, 4=penetration along the axial wall
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[26].1t has a strong affinity for tooth surfaces
and this affinity is increased by acid-etching.
Chlorhexidine also increases the surface free
energy of enamel and can as well have a simi-
lar effect on dentin [27].

Castro reported that a 2% chlorhexidine solu-
tion applied either before or after acid etching
of the dentin does not interfere with the micro-
tensile bond strength of the composite resin to
the dentin treated with either Prime&Bond
NT, Single Bond, or Clearfil SE Bond bonding
systems [28]. In addition, in the study of
Soares et al [20], the use of chlorhexidine at
concentrations of 0.12% and 2%, before, after
or associated with acid etching did not signifi-
cantly affect the microtensile bond strength of
Adper Single Bond 2 to dentin. There have
also been studies advocating application of
chlorhexidine on dentin after phosphoric acid-
etching has no adverse effect on bond strength
of Single bond and even showing that after six
months, the bond strength remains stable in
chlorhexidine treated specimens while de-
creasing significantly in the control group.
SEM examination revealed that chlorhexidine
solution deposits debris on the surface and
within the tubules of the etched dentin while
having no significant adverse effect on the
shear bond strength of the composite to dentin
using All-Bond2 adhesive system. It has also
been depicted in the same study that dentin-
resin interfaces in these specimens were essen-
tially the same as those in not treated with
chlorhexidine [29]. According to the results of
our study, these deposits apparently interfered
with the sealing ability of Adhese.

Cao et al [30] believed that disinfectants de-
crease shear bond strength to dentin. However,
the degree of the decrease is related to the
brands of the adhesive and the disinfectant.
Concepsis was the only disinfectant that was
not significantly different from the control in
their study [30]. Nevertheless, Gurgen et al
[31] applied Concepsis before and after acid
etching resulting in significantly reduced shear
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bond strength while rinsing off the cavity dis-
infectant before the bonding procedure did not
affect the bond strength. Meiers & Shook have
also reported a remarkable decrease in the
shear bond strength of a self-etching dentin
bonding agent when the cavity was previously
treated with chlorhexidine without being
rinsed off [15].

Adhese is a two component self-etch adhesive
supplied in two bottles. Both the etchant and
the primer are there in one bottle with the resin
adhesive in the other one. The first bottle
(primer) contains phosphonic acid acrylate,
bis-acrylamide, water, initiators, and stabiliz-
ers and the second bottle (bonding agent) con-
tains dimethacrylates, hydroxyethyl methacry-
late, highly dispersed silicon dioxide, initia-
tors, and stabilizers.

All these chemical compositions are employed
in Excite as well except for bis-acrylamide and
the solvent, which is ethanol. However, it
seems that chemical residues left from chlor-
hexidine may contribute to a decrease in wet-
tability of Adhese and a resultant decrease in
its ability to impregnate the tooth surface.
SEM examinations appear to be needed to
clarify this hypothesis. Although in most cases
the use of chlorhexidine has not exhibited an
adverse effect on the sealing ability of dentin
bonding agents, further investigations can be
beneficial

CONCLUSION

Concepsis can be used as a cavity disinfectant
with no further rinsing prior to the application
of Excite but it must be rinsing off before Ad-
hese is applied in the cavity.
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