The role of techniques for resin lubrication of instruments in modelling of dental composites

Abstract

Instrument lubrication during the modelling of dental composites is a technique aimed at preventing excessive adhesion of viscous portions of the composite to the hand tools used to carry, place and shape the material in the cavity. This method facilitates easier adaptation of the material to the cavity margins and recreation of correct anatomical shapes. Despite the widespread use of this procedure in clinical practice, it is not officially recommended in conservative dentistry textbooks due to the potential risk of changes in composite properties caused by incorporating particles of the wetting substance into the material's structure. The lack of clear guidelines has led to significant variability in the wetting substances, tools, and application techniques used.
This dissertation is based on a series of three publications.

The first is a literature review on instrument lubrication during modelling of dental composites. Available laboratory studies have investigated the effects of substances such as: unfilled resins (commonly referred to as modelling resins), bonding systems designed for "self-etch" and "etch and rinse" techniques, as well as isopropyl and ethyl alcohols on the optical and physical properties of composites. Research findings suggest that modelling resins, which mainly consist of methacrylate derivatives similar to the composite's organic matrix, have minimal negative impact on mechanical and optical properties, provided that the restoration's external surface is finished and polished. Introducing hydrophilic particles from primers, self-etching bonding systems, or alcohol on tools may negatively affect the material's mechanical parameters and the quality of the polymerization process. Key beneficial effects of working with wetted tools include improved surface regularity and resistance to discoloration, which positively influences the aesthetics of fillings.
Another area of controversy is the necessity of wiping excess resin off the tools. Studies reviewed in this context presented varied approaches to this issue or even omitted this aspect of work with the composite during describing their methodology.
The following publication presents the results of an experimental study that examined the morphology and thickness of the resin layer depending on the application method, using resin fluorescence staining and observations with confocal microscopy. Tools wiped of excess resin left a significantly thinner stained resin layer between portions of the modelled composite compared to unwiped tools. The obtained study's results emphasize the importance of standardizing application methods in future research on this topic and also suggest that the modelling resin is situated relatively superficially within the modelled composite portions.
To determine the actual impact of instrument lubrication technique use and gain insights into its implementation in the clinical practice, an online survey was conducted among Polish dentists and dental students. The results obtained from this study are presented in the third publication. Among 557 survey participants, 65% reported using wetted tools when working with composites. Practicing dentists employ the technique more often (75%) than dental students (40%). Dentists predominantly reported using dedicated modelling resins, aligning with manufacturers' recommendations and the results of available studies, which suggest their minimal effect on composite properties. Among students, bonding agents - both "total-etch" and "self-etch" systems - were more commonly used. Moreover, the survey revealed differences in methods of removing excess resin from tools, highlighting the frequent practice of wiping it on gloves. Such actions not only risk contaminating the composite with substances from the glove surface but also expose the skin of workers' hands to additional contact with methacrylates, which can lead to allergic skin reactions.

