
 

Summary 

Introduction: Adhesive technology represents a significant advancement among different 

treatment options of dental caries. Its advantages involve not only highly aesthetic 

reconstructions, but also ability to preserve hard dental tissues compared to more traditional 

filling materials such as amalgam, where the material retention was achieved through 

undercuts. A potential of adhesive technology to arrest progression of an incipient caries has 

triggered its wider use in dental caries management, potentiated by an ongoing development 

of new adhesive systems and composite materials that assure an acceptable long-term stability 

of adhesive reconstructions. 

Adhesive bonds of dental reconstructions are in the oral cavity constantly 

challenged by various mechanical, chemical and biological factors. One of the chemical 

agents with detrimental potential is peroxide bleaching gel used for teeth brightening. 

Currently bleaching belongs to the most frequent cosmetic dental procedures. The active 

ingredient of bleaching gels is hydrogen peroxide or its precursors. It is assumed that free 

oxygen radicals released from peroxides attack double bonds of chromophore molecules 

captured within the tooth tissues. Because of the high reactivity and nonspecific 

nature of these oxygen radicals, they may affect also dental tissues, reconstruction materials, 

and the bond between them. 

There are only few studies which have dealt with the influence of bleaching gels 

on the adhesive bond of previously prepared composite restorations. This effect was analyzed 

using different methods, including measurement of bond strength, fracture toughness, 

and microleakage. However, the results of these studies are ambiguous. Thus the 

effect of bleaching gels on the composite-enamel and composite-dentin adhesive bond has not 

yet been clarified and more experimental and clinical studies in this area are required. 

Aim: The aim of an experimental part of the thesis was to investigate the effect of repeated 

application of carbamide peroxide bleaching gel on the enamel-composite and 

dentin-composite shear bond strength and fractographic analysis of four contemporary 

adhesive systems. 

Materials and methods: The bond strength was tested in the following adhesive systems: 

Gluma Comfort Bond (GLU), Clearfil SE Bond (CLE), Adper Prompt (ADP), and iBond 

(IBO). The adhesives were applied to flattened enamel and dentin of extracted human molars 



 

and built up with a microhybrid composite Charisma. After 25 eight-hour bleaching cycles 

with a 20 % carbamide peroxide bleaching gel Opalescence PF 20, the shear bond strength 

was measured and compared with control specimens stored in water for 24 hours 

and two-months. The data were analyzed using nonparametric Mann-Whitney test 

and Kruskal-Wallis statistics (p<0.05). A detailed fractographic analysis was performed using 

scanning electron microscopy. 

Results: The bleaching gel significantly decreased the bond strength on both the enamel 

and the dentin in the simplified single-step self-etch adhesives ADP and IBO and markedly 

affected the fracture pattern of ADP specimens at the periphery of the bonded area. 

Conclusions: The results of our study indicate that the durability of adhesive restorations can 

be negatively influenced by carbamide peroxide bleaching and that individual adhesive 

systems show variable sensitivity to the bleaching gel. The choice of good adhesive system 

and working protocol based on the scientific verification in various stress environments gives 

performed research preventive meaning and brings to clinical practice indications 

and evidence based approaches. 

Key words: adhesive bond, composite material, enamel, dentin, adhesive, adhesive system, 

bleaching gel 

 

 


