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A B S T R A C T 

Direct restorations in composite resin require superficial rugosity appropriate to guarantee a surface free of 

biofilm buildup, which interferes with the durability of the restoration, its properties and the aesthetic aspect. 

Thus, it is relevant to know the behaviour of the finishing and polishing systems. The in vitro study aimed 

to compare the polishing efficiency of three different polishing systems in promoting the surface smoothness 

of a nanocomposite resin. Sixty specimens of the nanocomposite resin Filtek Z350 XT (3M) were made, 

randomly divided into three groups (n=20), according to the tested polishing systems: Enhance (Dentsply), 

DFL Polishers, and Sof-Lex Spiral (3M). The surface rugosity of the samples was measured by means of 

the rugosimeter equipment. The data were analysed through statistical tests: ANOVA two-way and post-

hoc Tukey. The results indicated Sof-Lex (3M) polishing discs as the ones with the lowest average surface 

rugosity (0.13µm), presenting statistically significant results (p<0.05); followed by the abrasive rubbers of 

the DFL system (0.17 µm) and the Enhance system (Dentsply), which showed greater average surface 

rugosity (0.30 µm). The lowest surface rugosity of the composite resin evaluated in this study (Z350 XT- 

3M) was obtained after polishing with the multi-step system (Sof-Lex), from the same manufacturer. 

 

                                                           © 2021 Lara Pepita de Souza Oliveira. Hosting by Science Repository.  

 

Introduction 

 

Composite resin is a material that constantly evolves in terms of 

physical, mechanical and aesthetic properties, and is widely indicated for 

aesthetic and functional restorations. However, its long-term clinical 

success depends greatly on obtaining a glossy and polished surface by 

means of finishing and polishing procedures, considered essential at the 

end of the restoration's fabrication [1-3]. Through finishing, the 

anatomy, occlusal morphology and the tooth-composite interface are 

refined, but a rougher surface is formed, which should be removed by 

polishing, thus avoiding biofilm accumulation, gum irritation, recurrent 

caries and discolouration of restored teeth in the long run [4]. Both 

procedures play an important role in the aesthetic outcome of direct 

restorations. Otherwise, an unpolished or poorly polished surface 

favours bacterial adhesion and decreases the wear resistance of the 

restoration, irritating the adjacent soft tissues such as tongue, lips and 

cheeks [3-6]. 

 

Surface rugosity is a factor of bacterial biofilm formation favourable to 

the development of periodontal disease, due to bacterial proliferation on 

the surface [1, 4]. In addition, the discomfort of a surface of 0.3 µm or 

more is felt as rough by the patient [7]. Thus, polishing will act not only 

on the final gloss and aesthetics, but also in the removal of these rough 

surfaces that provide accumulation of biofilm and staining [3, 7-9]. 

When polymerized after using a Mylar strip, the composite resins have 

an apparently smooth surface, but with the finishing, a rough surface is 
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formed, which must be removed with the polishing [9, 10]. However, for 

the polishing to be effective, the correct execution of the technique and 

the use of good materials (resins and polishing systems) are fundamental 

[9]. The characteristics and composition of the material may be more 

influential in the formation of the biofilm than the surface roughness 

itself [11]. 

 

The polishing protocols can be multi-step or one-step. Eventually, 

systems with sequential wear of abrasive particles, from the coarsest to 

the finest grain, perform better when compared to single-pass - which 

are simplified and require a gradually decreasing pressure [8, 9]. 

However, the polishing capacity of the material should not be judged 

solely on the basis of its abrasive compositions or sizes [6, 12]. The 

smoother surface that can be obtained in a composite resin is possible 

through the use of Mylar strip [10, 13-15]. However, this surface 

presents a lower hardness and, to avoid wear and discolouration, it is 

suggested the finishing and polishing [14, 16, 17]. All restorations 

require a final finishing and polishing, especially for contouring the 

restoration margins. Therefore, different products are available for use 

in the finishing and polishing of resinous composites, such as: diamond 

burs, flexible discs, rubber points and finishing strips [2]. 

 

Despite the variety of systems available, the polishing quality does not 

depend only on the polisher used, but also on its interaction with the 

material to be polished, since the size and shape of the filler and the 

composite resin matrix can influence the rugosity of its surface [18-20]. 

Thus, the clinical success of the final surface smoothness will depend on 

the finishing method, polishing and the type of composite resin selected 

[12, 21]. The aesthetic and chromatic characteristics of restorations 

should also be considered, as they can be influenced by lighting 

conditions and optical properties, for example: transmittance, light 

dispersion, fluorescence and opalescence, in addition to factors that may 

in the long run compromise the longevity of the obtained smoothness 

and gloss, such as: biofilm, acid erosion, water sorption, occlusal and 

thermal tensions, degradation and others [12, 20, 22]. 

 

In view of the clinical relevance of the final polishing stage, knowledge 

about the behaviour of the existing finishing and polishing systems is 

understood as primordial, in order to guarantee the achievement of an 

adequate surface smoothness to the restorative material, aiming at 

patient comfort, aesthetics and clinical longevity of the restoration 

performed. The objective of this in vitro study was to verify the 

performance of three different polishing systems (multiple-step and one 

step) over the surface rugosity of a nanoparticulated composite resin, 

considering that multi-step systems (decreasing granulation) are often 

associated with better polishing results. 

 

Materials and Methods 

 

The compositions and manufacturers of the polishing materials used in 

this study are detailed in (Table 1). The surface rugosity of 60 specimens 

of Filtek Z350 XT (3M ESPE, St. Paul MN, USA) nanocomposite resin 

for use in direct restorations was measured after finishing and polishing 

with three different systems (n=20): Sof-Lex Spiral (3M), DFL Polishers 

(Nova DFL, Taquara, RJ, Brasil) and Enhance (Dentsply, York, PA, 

USA): 

i. G1: Z350 XT + finishing and polishing with Enhance 

(Dentsply); 

ii. G2: Z350 XT + finishing and polishing with DFL Polishers 

(Nova DFL); 

iii. G3: Z350 XT + finishing and polishing with Sof-Lex spiral (3M 

Espe). 

 

Table 1: Polishing material, abrasive particles and manufacturer of 

materials. 

Materials Abrasive particles Manufacturer 

Sof-Lex 

Spiral  

Aluminium oxide particles: 

medium (29 µm), fine (14 

µm) and ultrafine (5 µm) 

3M ESPE, St. Paul, 

MN, USA 

DFL 

Polishers 

Stainless steel rods with 

hardsiliconized rubber tips 

Nova DFL, Taquara, 

RJ, Brasil 

Enhance Aluminum oxide and 

silicon dioxide (40 µm) 

Dentsply, York, PA, 

USA 

 

I Preparation of the Specimens 

 

The specimens were made in a metal matrix containing 5 x 3mm (Figure 

1). Each composite resin specimen was polymerized in two 1.5 mm thick 

increments and, on the last increment, a strip of Mylar and a laminula 

were pressed for further photoactivation (Radii-SDI, SDI - Sydney, 

Australia), with light intensity 1,200 mW/cm, for 40 seconds per 

increment. All were stored in distilled water at 37ºC in an oven for 24 

hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Composite resin specimen preparation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Rugosity analysis with the Surftest SV 400 rugosimeter. 
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II Surface Rugosity 

 

Afterward, the specimens were submitted for analysis on an individual 

rugosimeter, to verify the baseline rugosity, with the equipment "Surftest 

SV 4f00" model CV-2000 Contracer (Mitutoyo, Tokyo, Japan) (Figure 

2). Then, after finishing and polishing procedures according to the 

manufacturer's instructions - with a time of 30 seconds for each specimen 

- the specimens were washed with air-jet and distilled water, dried and 

then analysed on the rugosimeter again to determine the final surface 

rugosity. 

 

 

III Statistical Analysis 

 

The Shapiro Wilk test was used to evaluate the normality of all data (p> 

0.05). Subsequently, the results were analysed by two-factor analysis of 

variance (ANOVA, two-way), and Tukey's post hoc test was used to 

identify the statistical difference between the groups, with 95% 

confidence interval (p<0.05). The results corresponding to the averages, 

before and after polishing, are represented through the following charts 

(Charts 1-4), where the average values corresponding to the initial 

rugosity analysis, referring to the control group, made with mylar strips, 

were lower than the polished samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 1: Mean surface rugosity, before (baseline) and after polishing (final). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 2: Rugosity values (µm), before and after polishing with Enhance (G1). 
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Chart 3: Rugosity values (µm), before and after polishing with DFL (G2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 4: Rugosity values (µm), before and after polishing with Sof-Lex (G3). 

 

The Sof-Lex (G3) polishing system showed the lowest mean surface 

rugosity. In the evaluation of the interactions between the effects 

(composite resin and polishing system), by means of the 2-factor 

ANOVA, there were statistically significant differences (p=0.04) 

between the Sof-Lex system and the DFL system. When comparing the 

groups polished by the DFL and Enhance system, there were no 

significant differences (p=0.14); likewise there were no significant 

differences between the Enhance and Sof-Lex systems (p=0.17). Thus, 

the results indicated that, among the polishing systems evaluated, the 

Sof-Lex spiral shows itself as an assertive option for the polishing of the 

composite resin evaluated, followed by the DFL Polishers and Enhance. 

 

Discussion 

 

The Mylar strip was chosen for the control group of the study, and 

provided lower surface rugosity values in relation to the polished 
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samples, corroborating with other studies [10, 13-15]. This apparently 

polished surface appears due to an exteriorization of the organic matrix 

of the resin, something that, however, decreases the resistance of the 

material; therefore, it is necessary that the restorative procedure is 

finished with adequate polishing, preventing alteration in the material 

properties [9, 17]. The quality of the finishing and polishing depends on 

the interaction between the restoring material and the polishing system. 

Less resistant resins present a greater tendency to wear and rugosity 

when compared to those with more resistant charged particles. That is, 

the presence of large-sized filler particles or a large volume occupied by 

the organic matrix provides the surface rugosity [3]. In this study, a 

nanocomposite was used, which, therefore, presents excellent polishing 

retention characteristics. 

 

The 3M Sof-Lex spiral polishing discs performed well in this and other 

studies, presenting the lowest mean surface rugosity [1, 7, 9]. This result 

can be justified for some reason, such as: the presence of sequentially 

smaller abrasive particles with this system (1-8 μm), providing a better 

polishing, or the fact that this system is the one recommended by the 

manufacturer [9, 12, 18-21]. On the other hand, systems that have bigger 

granules (>40μm) and are of a single step, as the Enhance system, can 

present bigger average values of rugosity, even presenting a superior 

shine [2, 14]. In the results presented in this study, the mean rugosity 

obtained was 0.3 μm, which is higher than the clinically acceptable value 

for a composite resin restoration, which is 0.2 µm - a fact that 

corroborates with the study of St Germain and Samuelson, where this 

value was also high when this same polisher was used in the Filtek 

Supreme Ultra, Grandio SO and Venus Pearl resins [2]. 

 

But, it is relevant to point out that the same polishing system may not 

interact in the same way in all composite resins; that is, the same system 

may act in an excellent way in certain composites and in others not [9]. 

There is no consensus in the literature about which instrument is the most 

suitable for each type of composite resin, but some studies indicate that 

ideal is to use the system recommended by the manufacturer himself, 

which has already been tested to provide better results in the material 

cited [18-20]. 

 

Within the limitations of the study, it was found that, in fact, multi-step 

polishing systems (sequentially smaller granulations) perform better in 

the surface smoothness of the material. Since this is a laboratory study, 

the results in a clinical reality may present themselves in various ways, 

taking into account factors such as the skill and technique of execution 

of the operator. Moreover, in the present study just only one composite 

resin was used, which presented good results with the polisher indicated 

by its manufacturer; therefore, it is suggested that studies with this same 

system be conducted, but in different composites. 

 

Conclusion 

 

The lowest surface rugosity of the composite resin evaluated in this study 

(Z350 XT- 3M) was obtained after polishing with the multi-step system 

(Sof-Lex), from the same manufacturer. Considering the limitations of 

the in vitro study, it is suggested that clinical studies be can prepared for 

further comparison. 
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