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Abstract

Achieving optimal bonding between composite resin and dental tissues is a key factor for the long—term success of
dental restorations. This bonding depends on several factors, most notably the etching technique and the type of
adhesive used. Although the acid etching technique using phosphoric acid is widely used, it may be associated
with certain drawbacks, such as the removal of superficial enamel layers and increased susceptibility to
contamination with water or saliva. In contrast, laser etching with Er:YAG laser has emerged as a modern
alternative that provides effective surface conditioning while preserving the integrity of dental structures.

The aim of the study: This study aims to evaluate the effect of etching type (acid or laser) and adhesive type

(Tetric N-Bond 5th generation or 8th generation) on the bond strength of resin composite to dentin, through shear
bond strength testing at 45° and 90°, tensile bond strength testing, and morphological analysis using scanning
electron microscopy (SEM).

Materials and methods: 120 freshly extracted permanent premolars (first or second, maxillary or mandibular) were

collected from the Faculty of Dentistry, University of Hama. The teeth were randomly divided into three main groups
(40 teeth per group). The dentin surfaces were etched either with 37% phosphoric acid (Condac37, Brazil) or with
an Er:YAG laser (Fotona) using standardized parameters (80 mJ, 3 Hz, 100 ps) and a non—contact R-02
handpiece. Adhesive systems from Ivoclar Vivadent (Tetric N-Bond 5th Gen and Tetric N-Bond Universal — 8th
Gen) were then applied with both etching types, in two separate subgroups, followed by application of Tetric N—
Ceram resin composite using custom metal molds. Shear bond strength tests were performed at two angles (45°
and 90°), along with a tensile bond strength test using a Tinius Olsen 50 machine. In addition, 24 specimens were
selected for SEM analysis to evaluate surface morphology and failure patterns. All statistical analyses were
conducted using SPSS software at a confidence level of 95% and a significance level of (.05.

: In the current conditions of our study, tensile bond strength results showed no statistically significant
differences between the studied groups, regardless of etching or adhesive type. However, in the shear bond
strength test, the 8th—generation adhesive demonstrated superior performance with acid etching at 45°, and also
outperformed with laser etching at 90°, with statistically significant differences (P<0.05). SEM analysis revealed
mixed failure patterns across all groups, with laser etching showing more effective smear layer removal and
creating a rough dentin surface rich in micro—-retentive features, which enhanced micromechanical interlocking.
These findings suggest that Er:YAG laser etching may serve as an effective alternative to conventional acid
etching, especially when used with modern 8th—generation adhesive systems, resulting in high bond strength and

supporting its potential clinical application for long—term restorative success.
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