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ABSTRACT

Introduction: Dental caries brings about the destruction of teeth.1 The conventional method for caries removal which utilizes
high-speed handpiece is quick but there may be undesirable removal of the tooth.2 The main aim should be to conserve tooth
structure.

Aim: The present study aimed to evaluate the shear bond strength of self etch and total-etch adhesive system to caries affected
dentinal surface after chemomechanical caries removal.

Materials and Method: Forty extracted non-restored human maxillary and mandibular molars having carious lesion on occlusal
surfaces were selected. They have divided into two main groups i.e. group I: Caries removal by conventional method and group
Il: Caries removal by chemomechanical method (using Carie Care) which was further subdivided into two subgroups of 10 teeth
each according to the type of adhesive used: Subgroup IA: Restored using the total-etch technique, Subgroup IB: Restored us-
ing self etch technique, Subgroup I1A: Restored using the total-etch technique, Subgroup IIB: Restored using self etch technique.
A standardised cylindrical mould was used to prepare composite cylinders on the occlusal surface of each specimen. Shear
bond strength testing was conducted in a universal testing machine at a cross-head speed of 0.5 mm/min until failure. The values
thus obtained were tabulated and subjected to statistical analysis.

Result: Chemomechanical group showed slightly higher shear bond strength values than the conventional group in both totals
etch and self etch subgroups, the difference between them was not statistically significant. Also, total-etch adhesive showed
better bond strength than self etch adhesives.

Conclusion: No significant difference was found between bond strength of chemomechanical and conventional caries removal.
Key Words: Shear bond strength, Chemomechanical caries removal, Self etch adhesive, Total-etch adhesive, Carie Care, Papain

INTRODUCTION uct was introduced in Brazil.* A chemomechanical system
similar to it has been created in India i.e.Carie- Care. Latex

Dental caries brings about the destruction of teeth.' The con- £ jeaves and fruits of Carica Papaya tree is used to get pa-

ventional method for caries removal which utilizes a high-
speed handpiece is quick but there may be undesirable re-
moval of the tooth.” The main aim should be to conserve
tooth structure. A substitute to the conventional method is
the chemomechanical caries removal method which utilizes
chemical agents that soften carious dentin and aid in its ex-
cavation.* Among the various methods of chemomechanical
caries removal, some systems had some disadvantages such
as short shelf life, the demand of specific instruments, and
were expensive so papacarie, papain enzyme-based prod-

pain.>¢ The carious tissues are devoid of antiprotease alpha-
1-anti-trypsin, which impedes protein digestion in healthy
collagen-based tissues.” Also there is chlorination of incom-
pletely degraded collagen by the action of chloramines. This
disrupts the collagen structure and destroys hydrogen bonds
which facilitate tissue removal.’ Following caries removal,
morphological alterations in the dentinal surface by the
chemical agent used for caries removal may play a role in
its binding with resins.®’ This study was done to assess the
shear bond strength of self-etch and total-etch adhesive sys-
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tem to caries affected dentinal surface after chemomechani-
cal caries removal.

MATERIALS AND METHOD

Forty extracted non-restored human maxillary and mandibu-
lar molars having carious lesion on occlusal surfaces extend-
ing midway between dentin enamel junction and pulp seen
in radiograph were selected. Each tooth was embedded in
self-cure resin just below cementoenamel junction in stand-
ardized moulds. The enamel and dentin from each tooth were
removed by abrading the occlusal surface with 600 grit sili-
con carbide papers until a flat surface was developed near
the excavated carious lesion. Samples were divided into two
main groups of 20 teeth each according to the type of caries
removal method.

Group I: Caries removal by the conventional method

Group II: Caries removal by chemomechanical method (us-
ing Carie Care)

It consists of papaya extract (papain) 100 mg, clove oil 2
mg, coloured gel (blue), chloramines, sodium chloride, and
sodium methylparaben.

Each group was further subdivided into two subgroups of 10
teeth each according to the type of adhesive used.

Subgroup TA: Restored using the total-etch technique
Subgroup IB: Restored using self etch technique
Subgroup ITA: Restored using the total-etch technique
Subgroup I1B: Restored using self etch technique

Group I was treated with the conventional method, caries
was removed using diamond points in a slow-speed hand-
piece.

In group II chemomechanical caries excavation was done
using Carie Care gel. The carie-Care gel was applied to the
carious surface and left undisturbed for 1 min. When the gel
turned cloudy, it was removed with a spoon excavator and
then the fresh gel was applied.

This was repeated till the gel turned clear; caries removal
was complete when the dentin was hard on probing.

Groups IA and Group ITA: Dentin surfaces were etched
with 37% phosphoric acid 15 s, rinsed with distilled water,
and the excess was removed with absorbent paper.

Total etch adhesive was applied to all prepared areas of spec-
imens with applicator tip and light-cured together with the
adhesive for 20 seconds.

Standardised cylindrical mould was placed on the occlusal
surface of each specimen and composite resin was placed in
two increments to have a final build-up of 3mm in diameter
and 4 mm in height. Each increment was light-cured for 20
seconds using quartz halogen activation light.

The teeth with composite build-ups were stored in water in
the incubator at 37°C for 7 days.

Group IB and Group II B: Cavity surfaces were treated
with self etch adhesive according to manufacturer’s instruc-
tions followed by restoration as done in group I.

The teeth with composite build-ups were stored in water in
the incubator at 37°C for 7 days before testing.

For shear bond strength testing, the loading was conducted
in a universal testing machine at a cross-head speed of 0.5
mm/min until failure. The force was applied at the interface
between dentin and adhesive. The force necessary for sepa-
rating the sample was divided by the cross-sectional bonding
area to obtain SBS in MPa.

The SBS values were calculated for each specimen using the
formula:

Shear force (N)

Shear bond strength (MPa) =
Cross-sectional area (mm?)

The values thus obtained were tabulated and subjected to
statistical analysis using an unpaired or independent t-test to
compare the mean shear bond strength between the groups.

RESULT

Table 1: Intergroup comparison revealed that the
chemomechanical group showed slightly higher
shear bond strength values than the conventional
group in both totals etch and self-etch subgroups,
the difference between them was not statistically
significant.

Group Mean+S.D.(MPa) p- value
[A 18.05+1.29

0.117
IITA 18.95+1.15
IB 10.69+1.48

0.800
1B 10.86+1.48

SD, standard deviation; MPa, MegaPascal
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Table 2: Intragroup comparison revealed that the
highest shear bond strength value was seen in the
total-etch group as compared to self etch in both con-
ventional and chemomechanical method.

Group Mean = S.D. (MPa) p-value
[A 18.05+1.29

< 0.001
IB 10.69+1.48
ITA 18.95+1.15

< 0.001
1IB 10.86+1.48

SD, standard deviation; MPa, MegaPascal

DISCUSSION

Chemomechanical caries removal has been developed as a
substitute to the conventional method of removing caries and
it works on the principle to chemically modify the carious
tooth to soften it; which eases its removal. In Chemo me-
chanical method, chlorination of slightly deteriorated colla-
gen in carious dentine occurs that disrupts hydrogen bonding
which aids in caries removal.!®!!

Enamel predominantly contains inorganic material thus
bonding to enamel is easy as compared to dentin.'? Dentine
bonding system provides a retentive phase between the hy-
drophobic resin restoration and relatively hydrophilic den-
tine along with enamel. Previous studies have compared the
effect of various adhesives on the bond strength of dentin
but few studies have evaluated the effect of the chemome-
chanical method on caries affected dentine. Therefore, the
present study was done to evaluate the shear bond strength of
adhesive systems (total-etch and self-etch) to caries-affected
dentine that is treated with the chemomechanical and con-
ventional method.

In the present study, Group I was treated by the conventional
method, in which caries was removed using diamond points.
In group II chemomechanical caries excavation was done us-
ing Carie Care gel. Group I and II were further divided into
I A, IB and IT A, IT B depending upon the type of adhesive
used for bonding. In Groups IA and Group IIA total-etch
adhesive (Single bond 2), was applied while in Group IB
and Group II B cavity surfaces was treated with self etch
adhesive (single bond universal) followed by restoration and
shear bond strength was calculated which helps to evaluate
the adhesion of dental adhesives

Intergroup comparison revealed that the chemomechani-
cal group showed slightly more shear bond strength values
than the conventional group in both totals etch and self etch
subgroups, the difference was not statistically significant.
This might be since papain based chemomechanical caries
removal removes the smear layer because of the proteolytic
property thus patent dentinal tubules are left behind.'*!* This
enhances bonding by helping in the infiltration of adhesive

resin into intertubular dentine and patent dentinal tubules.® A
rough dentine surface having micro-irregularities is gener-
ated with the chemomechanical method which improves the
adhesion of restorative materials.'®!”

Adebayo et al.'® also reported that when the adhesive resin
is used with a scrubbing action resin penetration into dentin
was improved. This may be the reason for the non-significant
difference between the chemomechanical and conventional
caries excavated groups in the present study.

Bernasconi et al. ' showed that Papacarie results in superfi-
cial destruction of collagen fibrils and hybrid layer formation
at the dentin resin interface may be the reason for better bond
strength.

Schutzbank et al. * showed that surface irregularities im-
proved micromechanical interlocking after using the chemo-
mechanical method. However, Zawaideh et al.?! showed that
chemomechanical method did not affect the bond strength.
Similar results were shown by Cehreli et al.> and Chittum
et al.? where there was no difference in the mode of caries
removal to bond strength.

The intragroup comparison showed that the highest shear
bond strength value was seen in the total-etch group as com-
pared to self etch in both conventional and chemomechanical
method. In total-etch adhesives, when phosphoric acid is ap-
plied before the adhesive results in smear layer removal and
demineralizes the dentin which causes exposure of collagen
fibrils. This collagen might yield reactive groups that would
be able to chemically interact with bonding primers. -2’

In the total-etch system, complete removal of the chemo-
mechanical agent after acid-etching and water rinsing is ex-
pected believed to take place. But in the self-etching system,
the absence of the rinsing step results in remnants of the gel
on the dentin surface and might interfere with the bonding
mechanism.?®

Our study demonstrates that the caries removal method did
not lead to significant differences in the shear bond strength.
Total etch adhesive system led to higher bond strength as
compared to self etch adhesive system. Further investiga-
tions simulating the clinical conditions should be carried out
to validate the findings of the present study.

CONCLUSION

Within the limitations of this study, the chemomechanical
group showed slightly higher shear bond strength values
than the conventional group in both total-etch and self etch
subgroups, the difference between them was not statistically
significant. Also, total-etch adhesive showed better bond
strength than self etch adhesives.
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