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Abstract

Comparative Study of Shear Bond Strength of Self-Etching
Material and Conventional-Etching Material, on Primary and
Permanent Enamel, With or Without Enamel Preparation
(In Vitro Study)

Introduction: Self-etching bonding materials systems are considered the newest
generation of enamel and dentin bonding agents. When used, the etching and
rinsing stage is shortened, which reduces the treatment time and reduces the
probability of saliva contamination of etched enamel. In addition, it reduces the
need for patient cooperation, especially with children. However, there is a
difference in the enamel structure between permanent and primary teeth, which
could affect the success of restorations, the same way that the product quality and

application method do.

The aim of the study: This study aims to: (1) compare bonding strength of the

bonding agent of the self-etching system 3M (the 7" generation) and the bonding
agent of conventional-etching system 3M (the 5" generation) on primary and
permanent teeth enamel. (2) Study the effect of enamel preparation on the bonding

tightness of these materials on primanry and permanent teeth enamel.

Materials and Methods: The study sample consisted of (120) intact teeth, (60)

primary and (60) permanent teeth. The sample was equally divided into eight

groups; each group consisted of 15 teeth.

The research was conduced at the Faculty of Dental Medicine and the Faculty of
Mecahnical Engineering, Damascus University, where studied tooth were held in

acrylic molds and work was carried out using the following method:
The 1° and 3™ groups:
After grinding the enamel with diamond bur:

1. Self-etching bonding agent 3M (7th generation) was applied directly and

then light—cured for 2() seconds.
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2.

Resin posts were built using plastic mold and light—cured for 4() seconds.

The 2" and 4™ groups:

1.

2.

Self-etching bonding agent 3M (7th generation) was applied directly and

then light—cured for 20 seconds.

Resin posts were built using plastic mold and light—cured for 40 second

The 5™ and 7™ groups:

After grinding the enamel with diamond bur:

1.

4.

Phosphoric acid was applied for 15 seconds on permanent teeth and 35

seconds on primary teeth.

Teeth surfaces were cleansed with sprinkled water for 15 seconds and

dried for 3 seconds.

. Conventional-etching bonding agent 3M (Sth generation) was applied over

the etched area and then light—cured for 20 seconds.

Resin posts were built using plastic molds and light-cured for 4() seconds

The 6" and 8™ groups:

1.

The phosphoric acid was applied for 15 seconds on permanent teeth and

35 seconds on primary teeth.

Teeth surfaces were cleansed with sprinkled water for 15 seconds and

dried for 3 seconds.

. Conventional—-etching bonding agent 3M (5th generation) was applied over

the etched area and then light—-cured for 20 seconds.

Subsequently, bonding shear strengths were tested and measured using a

mechanical testing device (Instron 1195) available at the Faculty of Mechanical

Engineering, Damascus University.

Result:

Primary teeth groups:

The shear strengths in the enamel-grounded groups were comparable in

value with enamel-ungrounded groups when conventional bonding agent
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(5th generation) was applied, where the means of shear strengths were

20.20 Mpa, and 18.70 Mpa respectively.

e The shear strengths in the enamel-grounded groups were comparable in
value with enamel-ungrounded groups when self-etching bonding agent
(7th generation) was applied, where the means of shear strengths were
19.39 Mpa, and 17.80 Mpa respectively.

Permanent teeth groups:

e The shear strengths in the enamel-grounded groups were comparable in
value with enamel-ungrounded groups when conventional bonding agent
(5th generation) was applied, where the means of shear strengths were

22.50 Mpa, and 20.30 Mpa respectively.

e The shear strengths in the enamel-grounded groups were comparable in
value with enamel-ungrounded groups when self-etching bonding agent
(7th generation) was applied, where the means of shear strengths were

17.90 Mpa, and 18.80 Mpa respectively.

As for the level of boinding failure, no significant differences were observed when
comparing failure levels in primary and permanent teeth. In addition, it was
observed that teeth type (primary or permanent) has no effect on the level of

bonding failure regardless of the etching system used or the grinding procedure.
Conclusions:

Self-etching bonding system 3M (7th generation) achived a bond strength between
and composite resin and primary—teeth enamel that is comparable to the bonding

strength obtained when using conventional bonding system.

Self-etching bonding system 3M (7th generation) achived a bond strength between
and composite resin and permanent-teeth enamel that is comparable to the

bonding strength obtained when using conventional bonding system.
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