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IntrOductIOn
Bulk fill composite resins are materials able to restore teeth in single 
increments upto 5 mm in depth [1]. This modality of composite resins 
have good clinical longevity, chemical and mechanical properties [2], 
being classified into low viscosity or high viscosity, depending on 
the load present in the resin matrix [3]. However, regardless of the 
restorative material used, restorations with high surface roughness 
directly influence restorative procedure longevity [4]. Therefore, 
polishing systems have been developed in order to smoothing the 
restoration and consequently, avoid plaque accumulation, gingival 
inflammation, recurrent caries, surface staining, and discomfort [5,6].

Although polishing procedure in posterior composite restorations is 
difficult due to anatomical characteristics required to posterior teeth 
[7,8], this step should not be neglected, as a perfectly polished 
surface of composite resin leads to improved mechanical properties 
such as microhardness and better aesthetic appearance [4,6,9].

Finishing and polishing procedures influence the quality, aesthetics 
and longevity of composite resins, whereas the finishing step is 
defined as contouring or reducing the restoration to obtain the ideal 
anatomy, the polishing step promotes the smoothing of roughness 
and reduction of surface scratches created by the instruments used 
in finishing [10]. However, the finishing and polishing steps provides 
not only a good aesthetic result, but also marginal integrity and, 
consequently, good soft tissue health [11].

Recently, spiral rubber discs have been developed and used 
by dentists. These materials are able to polish posterior teeth 
restorations without harming the anatomy produced during the 
restorative procedure [12]. However, there are few studies about the 
effectiveness of these polishers in bulk fill composite resins surface 
roughness [13,14]. Thus, the aim of this study was to evaluate the 
influence of three two-step polishing systems of spiral rubber discs 
on surface roughness of three different bulk fill composite resins. The 
objective of study was to evaluate the surface roughness in three 
bulk fill resins: Filtek One Bulk Fill (3M-ESPE), Aura Ultra Universal 
Restorative Bulk Fill (SDI) and Opus Bulk Fill (FGM) submitted to 
three two-step polishing systems of spiral rubber discs: Sof-Lex 
Spiral (3M-ESPE), EVE Decamp plus Spiral (Odontomega) and 
Swivel Spiral (Jota). 

The null hypotheses of this study were: (I) there is no difference 
in the surface roughness caused by the different polishers tested, 
(II) there is no difference in the surface roughness of the different 
composite resins tested.

MAterIAls And MethOds
This in-vitro study was conducted from May 2021 to January 2022, at 
multiuser materials research laboratory at the Universidade Estadual 
de Pernambuco, School of Dentistry, Recife, Pernambuco, Brazil.

Sample size calculation: The sample was calculated based on 
previous studies [13,14]. Based on a mean and standard deviation 
found (±0.2), a significance level of 5% and a test power of 80%, 
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ABstrAct
Introduction: Restorations with high surface roughness directly 
influences restorative procedure longevity. When used correctly, 
polishing systems optimises the quality, aesthetics and longevity 
of composite resins.

Aim: To evaluate the influence of three two-step polishing systems 
of spiral rubber discs on surface roughness of three different bulks 
fill composite resins.

Materials and Methods: This in-vitro study was conducted from 
May 2021 to January 2022, at the Universidade Estadual de 
Pernambuco, School of Dentistry, Recife, Pernambuco, Brazil. 
Total 20 specimens of each resin {three Bulk Fill resins: Filtek One 
Bulk Fill (3M-ESPE), Aura Ultra Universal Restorative Bulk Fill (SDI) 
and Opus Bulk Fill (FGM)} were randomly divided into four groups 
(n=5 each). The three groups include test polishing systems 
{Sof-Lex Diamond Polishing System (3M/ESPE, Saint Paul, 
Minnesota, USA), Decamp Plus Twist Spiral EVE (Odontomega, 
Ribera Prato, SP, Brazil), Spiral Swivel (Jota, Ruth, Kanton St. 
Gallen, Switzerland)} and one control group include no polishing 
system. To assess surface roughness, before and after polishing, 

specimens were evaluated on a digital rugosimeter. Data was 
subjected to the Shapiro-Wilk test to assess normality, followed 
by Analysis of Variance (ANOVA) to compare the mean between 
the different types of resins and types of polishers.

results: For the composite resins studied, significant differences 
were observed only when polished with Sof-lex Spiral 
(p-value=0.013). All polishing system caused a significant 
improvement in the roughness of composite resins compared to 
the control group. The mean roughness reduction comparison test 
between the types of polisher was significant (p-value <0.001), 
there was a significantly greater reduction in the roughness of 
EVE Decamp Plus Twist Spiral and Swivel Spiral polish system, 
compared to polish system from Sof-Lex Diamond Polishing 
System and control group. No statistically significant differences 
were found between EVE Diacomp Plus Spiral and Spiral Swivel 
polishing system.

conclusion: The spiral rubber polishers evaluated were effective 
in reducing the roughness of bulk fill composites. However, EVE 
Decamp Plus Spiral and Spiral Swivel polishers showed better 
results than Sof-Lex Spiral.
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was assessed before and after polishing procedure, which was 
performed by a single operator, according to the manufacturer’s 
instructions.

roughness evaluation
Before performing the polishing procedures with spiral discs, all 
specimens were submitted to surface roughness reading (Portable 
Rugosimeter SJ-310-4MN, Mitutoyo, Kawasaki, Japan), in three 
different directions (vertical, horizontal and transversal). The surface 
of each sample was analysed at a length of 1.25 mm, at a speed 
of 0.5 mm/sec, three times, and thus obtained the mean surface 
roughness in Ra (μm). 

Polishing Procedure
To carry out the polishing of the specimens, the spiral discs were 
coupled to a micromotor with 1,200 rpm for 3 minutes in contact 
with the sample (X-Smart Plus, Dentsply, Mailer), the polishing 
time was defined based on the manufacturer’s recommendations. 
The order of use of polishers was followed by the instructions of 
each manufacturer [Table/Fig-1]. In the control group, no polishing 
was performed. After finishing the polishing of all specimens, 
they underwent to a new roughness evaluation cycle in the digital 
rugosimeter, following the same protocols detailed above. 

stAtIstIcAl AnAlysIs
The data obtained was carried out using Statistical Package for 
Social Sciences (SPSS) software version 23.0 (Inc. Chicago, IL, 
USA). To assess normality, the data were subjected to the Shapiro-
Wilk test, followed by Analysis of Variance (ANOVA) to compare the 
mean between the different types of resins and types of polishers. 
In the comparisons that the ANOVA test showed statistical 
significance, a two-by-two comparison was made using the Tukey’s 
test. All analysis used a 5% significance level. 

results
Mean values and standard deviation of the initial roughness 
according to the type of resin and polisher are presented in [Table/
Fig-2]. It was verified that, on average, the level of roughness caused 
by the water sandpaper in the polishing tool was similar among 
the composite resins. This indicates homogeneity of the specimens 
distributed among the different types of polishers and resins at the 
beginning of the analysis.

a minimum size required per group was three. Two more samples 
were added considering possible losses, so five samples per group 
were taken for this study. The sample size was calculated using 
the website calculoamostral.bauru.usp.br (University of São Paulo, 
Bauru, São Paulo, Brazil).

bulk fill: Three composite bulk fill resins- 

Filtek One Bulk Fill, (3M/ESPE, Saint Paul, Minnesota, USA), •	

Aura Ultra Universal Restorative (SDI, Bayswater, Westminster, •	
Australia), 

Opus Bulk Fill (FGM, Joinville, SC, Brazil) •	

Spiral rubber discs: Three sets of spiral rubber discs selected for 
this study- 

Sof-Lex Diamond Polishing System (3M/ESPE, Saint Paul, •	
Minnesota, USA), 

Decamp Plus Twist Spiral EVE (Odontomega, Ribera Prato, SP, •	
Brazil) 

Spiral Swivel (Jota, Ruth, Kanton St. Gallen, Switzerland)•	

The manufacturers and the protocols of tested polishing systems 
are presented in [Table/Fig-1]. Samples with bubbles, cracks or 
scratches were excluded.

Material Manufacturer protocols

Sof-Lex 
Diamond 
Polishing System

3M/ESPE, Saint Paul, 
Minnesota, USA

Polishing was performed with 
water irrigation, low speed and light 
pressure, It was performed two 
polishing stages:
Spiral 1: A beige pre-polisher spiral 
was used to smooth and remove 
scratches in restorations that develop 
during contouring.
Spiral 2: A pink diamond-embedded 
spiral was used to aid in achieving 
high polish.

EVE Decamp 
Plus Twist Spiral 

Odontomega, 
Ribeirão Preto, São 
Paulo, Brazil

Polishing was performed with 
water irrigation, low speed and light 
pressure, It was performed two 
polishing stages:
pink-Medium Grain: Pre-Polishing-
DT-DCP14m, DT-DCP10m
Gray-Fine Grain: Final Brightness-
DT-DCP14f, DT-DCP10f

Swivel Spiral
Jota, Rüthi, Kanton 
St. Gallen, Switzerland

Polishing was performed with water 
irrigation, low speed and light pressure, 
with counter clockwise rotation.
Step 1: Pre-polishing: Polisher 9150 
(red). 
Step 2: High Gloss Polish: Polisher 
9837 (grey).

[table/Fig-1]: Protocols and manufacturers of the polishing systems used in the study.
polishing 
system

resins

p-value 
(anova)

Filtek 3M 
(Mean±SD)

aura 
(Mean±SD)

FGM 
(Mean±SD)

Control 1.30±0.23 1.25±0.05 1.12±0.08 0.162

Sof-Lex Diamond 
polishing system

1.13±0.15 1.11±0.09 1.17±0.08 0.710

EVE Diacomp 
Plus Twist Spiral

1.15±0.07 1.17±0.07 1.10±0.08 0.298

Swivel Spiral 1.21±0.14 1.20±0.11 1.08±0.09 0.215

p-value (ANOVA) 0.330 0.398 0.132 -

[table/Fig-2]: Mean and standard deviation of the initial roughness according to 
the type of resin and type of polish system.
p-value <0.05 was considered as statistically significant

[Table/Fig-3] showed the mean and standard deviation of the variation 
in roughness after polishing, according to the type of resin and 
polishing system. It was demonstrated that for Filtek One Bulk Fill resin 
(3M-ESPE) there was a lower value of surface roughness reduction 
when using Sof-Lex Diamond Polishing system when compared to 
Swivel Spiral, followed by EVE Decamp Plus Twist Spiral polisher 
(p-value <0.001). However, all polishing systems significantly reduced 
the roughness of composite resins when compared to control group.

For Aura resin (SDI) there was a higher roughness reduction value 
when the Swivel Spiral polish system was used, followed by the 

Preparation of specimens
Twenty cylindrical specimens of each resin was obtained using 
a stainless steel split matrix with 4 mm in diameter and 2 mm 
thickness. On a glass slide, the metallic matrix was placed and 
filled with each composite resin. Another glass slide was placed 
over the resin and pressed to obtain a plane, smooth and polished 
surface. After this, light curing was performed for 20 seconds 
(800 mW/cm2; VALO, Ultra dent, Salt Lake City, UT, EUA) according 
to Dias MF et al., [15]. 

After making the samples, they were evaluated under a 
stereomicroscope (40X magnification) and after these steps, the 
specimens were randomly divided into four subgroups (three tests, 
one for each spiral disc tested and 1 control, without treatment) 
(n=5). In order to facilitate the specimens reading, the resin blocks 
were fixed in acrylic resin. Subsequently, the specimens surface 
were sanded with #400 and #600 water sandpaper for 1 minute 
(each) in a polisher (Aropol 2VPU, Aortic, Coria, Brazil) to simulate 
the roughness of the composite resin caused during the finishing 
of the restoration. After that, all specimens were stored in distilled 
water at 37°C for 24 hours. Then, specimen’s surface roughness 



www.jcdr.net Glaucia Danielle Ferreira da Silva et al., Evaluation of Bulk Fill Composite Roughness Polished with Spiral Rubber Discs

Journal of Clinical and Diagnostic Research. 2022 Aug, Vol-16(8): ZC01-ZC05 33

roughness of the three bulk fill composite resins studied when 
compared to the Spiral Swivel (Jota) and Decamp plus Twist Spiral 
(Odontomega) polishers. The second null hypothesis was also rejected 
since statistically significant differences were observed between the 
polishing ability of the different bulk fill restorative materials researched.

The aesthetic of composite resin restorations can be influenced by 
finishing and polishing steps, colour stability, as well as the material 
of choice used [16,17]. These composites, when in an acidic 
environment (low pH), can change their surface structure, losing 
the smoothness of the surface obtained with polishers, resulting 
in a rougher surface [18]. However, when polishing is performed 
correctly, the surface roughness is considerably reduced, as seen in 
this comparative in-vitro study.

In the present study, the resins showed similarity in the initial surface 
roughness, as well as, in general, responded in a similar way to 
the polishers. It was also observed that the surface roughness is 
influenced not only by the type of resin, but also by the polishing 
procedure used. According to St-Pierre L et al., the quality of the 
polished surface depends on the flexibility of the instrument, its 
shape and hardness. When these materials are used in posterior 
teeth, the spiral rubber discs through their anatomical shape, 
guarantee to polish the scars and fissures with greater ease [19].

Restorations in composite resin without adequate polishing present 
roughness, being more susceptible to greater adhesion of bacterial 
plaque and greater presence of biofilm. These materials, regardless 
of the brand, tend to have a lower bacterial adhesion by S. Mutans 
compared to those that have not obtained any surface treatment, 
such as when going through the finishing step with diamond tips 
[20]. According to Satou J et al., these factors can lead to the failure 
of the restorative procedure, in addition to facilitating the installation 
of periodontal diseases and secondary caries [21]. In another study, 
Endo T et al., showed that not performing this step can lead to a 
decrease in longevity when compared to restorations that underwent 
finishing and polishing [6].

In a study by Bansal K et al., it was found that the use of Sof-Lex 
(3M/ESPE) spiral disc polisher provided a better surface smoothness 
when compare to others polishing systems. This finding differs from 
the present study, in which was observed that the Spiral Swivel 
(Jota) polisher had a greater reduction in roughness compared to 
the 3M polisher. This lower roughness reduction of Sof-lex spiral 
polishing system could be attributed to its greater spiral flexibility 
compared to EVE Decamp Plus (Odontomega) and Swivel (Jota) 
spirals [22].

Some researchers in the literature report the importance of using 
a polishing paste [23,24]. However, in this study, this hypothesis 
was discarded, as according to the manufacturers, the spirals discs 
have diamonds in their composition, dispensing with the use of 
diamond paste for polishing.

There is a variety of polishing materials available in the market, such as 
sanding discs, abrasive rubber tips, diamond pastes and spiral discs 
made of rubber impregnated with diamonds [8]. This last method is 
presented as a clinically attractive option for being a single step and 
having greater simplicity in its use. Alves LMM et al., performed the 
test with these four types of polishers and according to the results; 
they all promoted an acceptable level of smoothness [25]. In this 
study, three polishing systems commonly used in dental clinics were 
evaluated, however there are only a few studies in which evaluated 
EVE Decamp plus polishing systems performance [26,27]. From that, 
it is important to analyse each situation, since not all polishers are able 
to satisfactorily polish an occlusal surface, for example. 

Composite resins are classified in different ways, but an important 
classification is the size and percentage of their inorganic filler 
added to the organic matrix. This can significantly influence surface 
roughness [28]. It is well-established that resin compounds with 
smaller particle sizes facilitate higher gloss and lower surface 

polishing 
system

resin roughness reduction (μm)

p-value 
(anova)

Filtek 3M 
(Mean±SD)

aura
(Mean±SD)

FGM
(Mean±SD)

Control -0.158a±0,096 -0.125a±0.051 -0.075a±0.053 0.204

Sof-Lex 
Diamond 
polishing system

-0.493b±0,131 -0.478b±0.122 -0.738b±0.134 0.013*

EVE Diacomp 
Plus Twist Spiral

-0.955c±0,0912 -0.972c±0.105 -0.908b,c±0.102 0.589

Swivel Spiral -1.019c±0,118 -1.022c±0.107 -0.956c±0.066 0.513

p-value (ANOVA) <0.001 <0.001 <0.001 -

[table/Fig-3]: Mean and standard deviation of the variation in roughness reduction 
after polishing according to the type of polisher and composite resin.
*Statistical differences (Tukey’s Test)
aThe control group differs significantly (p-value <0.05) from the other groups
bThe Sof-Lex Spiral 3M polisher differs significantly (p-value <0.05) from other polishers
cThe polisher EVE and swivel spiral have the same performance (p-value >0.05)

[table/Fig-4]: The roughness/smoothness obtained in resins composite with 
the different spiral rubber discs tested. (a) In the control group, no polishing was 
 performed, the surface roughness can be observed. (b) In the Sof-lex Spiral 
(3M-ESPE) group there is a decrease in roughness when compared to the control 
group, but a surface roughness is still noticeable. (c) In the Decamp Plus Twist 
Spiral (Odontomega) and (d) Swivel Spiral (Jota) groups there is a smoothness and 
surface shine obtained from the use of polishers.

EVE Decamp plus Twist Spiral polish system, Sof-Lex Diamond 
Polishing System compared to the control group. Also, the mean 
roughness reduction comparison test between the types of polisher 
was significant (p-value <0.001), there was a significantly greater 
reduction in the roughness of EVE Decamp Plus Twist Spiral and 
Swivel Spiral polish system, compared to polish system from Sof-
Lex Diamond Polishing System and control group.

In FGM resin, there was a higher value of roughness reduction 
when the Swivel Spiral polisher was used, followed by EVE Decamp 
Plus Twist Spiral polisher, and Sof-Lex Diamond Polishing System 
compared to the control group. The comparison test of the mean 
roughness reduction between the types of polisher was significant 
(p-value <0.001).

When comparing the resins, for EVE Decamp Plus Twist Spiral and 
Swivel Spiral polishers there was no significant difference in the level 
of roughness reduction between Filtek One Bulk Fill (3M-ESPE), 
Aura Ultra Universal Restorative (SDI) and Opus Bulk Fill (FGM) 
resins (p-value=0.589 and p-value=0.513; respectively). For Sof-Lex  
Diamond Polishing system there was a significantly greater reduction 
in roughness when used in Opus Bulk Fill (FGM) resin when 
compared to 3M-ESPE and Aura (p-value=0.013) [Table/Fig-3,4].

dIscussIOn
The first null hypothesis was rejected since a statistically significant 
difference was observed between the tested polishing systems. The 
Sof-Lex Spiral (3M-ESPE) promoted less reduction in the surface 
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author’s/Year of study Sample size place of study polishing materials parameters assessed conclusion

Bansal K et al., (2019) 
[22]

10 Punjab, India
Sof-Lex polishing system, Shofu 
composite polishing system

Composite restoration and 
enamel surface roughness

Finishing and polishing of composite 
restoration can achieve a surface roughness 
similar to that of enamel.

Paolone G et al., (2020) 
[13]

15 Milan, Italy
Sof-Lex Spiral Wheels, 
HiLuster PLUS,Astropol, 
Opti1Step (OS)

Roughness and gloss of full-
body bulk-fill materials

The tested combinations of bulk-fill and 
polishing systems provided clinically 
acceptable results with regard to roughness, 
while the outcome was poor for gloss. 
Multistep finishing/polishing systems were 
able to produce smoother surfaces on 
full-body bulk-fill materials compared to 
simplified ones.

Lassila L et al., (2020) 
[14]

3 Turku, Finland
Laboratory polishing with 
different silicon paper grits, 
Sof-Lex spiral and Jiffy Polisher

Surface roughness, surface 
gloss and surface hardness 

The tested chairside polishing protocols 
presented lower surface gloss and higher 
surface roughness values than the laboratory 
polishing protocols.

Rigo LC et al., (2018) 
[30]

18
Rio Grande do 
Sul, Brazil

Sof-Lex and Astropol Surface roughness

Sof-Lex created rougher surfaces for bulk 
fill composites. It was concluded that 
surface roughness was related to material 
composition rather than the polishing system.

Present study, 2022
5 in each 

group
Recife, Brazil

Sof-lex Spiral, EVE Diacomp 
Plus Spiral and Spiral Swivel

Surface roughness

The spiral rubber polishers evaluated were 
effective in reducing the roughness of bulk 
fill composites. However, EVE Diacomp Plus 
Spiral and Spiral Swivel polishers showed 
better results than Sof-Lex Spiral.

[table/Fig-5]: Characteristics of similar studies.

roughness values after sequential polishing protocols [25,29,30]. In 
the case of the present study, it was known that bulk fill resins have 
larger particles and in smaller amounts to provide a translucency that 
allows a light curing in larger increments [17]. However, according to 
results obtained in [Table/Fig-3], Sof-Lex Diamond Polishing System 
presented statistical significance when all composite resins were 
compared, this data may be influenced by the particle size of resins, 
which is different although all composite resins were bulk fill. Thus, 
greater attention should be given to the choice of correct polishing 
system to be used in this class of restorative material. Similar studies 
have been tabulated in [Table/Fig-5] [13,14,22,30].

Thus, with the results obtained in this study, it can be concluded 
that when polisher system is chosen and performed correctly, the 
surface roughness of the restorative material is enhanced, reducing 
the surface grooves and consequently minimising the chances of 
biofilm accumulation on its surface.

limitation(s)
This study had limitation of difficulty in reproducing the clinical 
characteristics that could affect the results found such as contact 
with saliva and acidic drinks as well as habits that could change the 
roughness of materials such as brushing, use of abrasive agents 
and occlusal contacts. 

cOnclusIOn(s)
The Spiral Swivel (Jota) and Decamp Plus Twist Spiral (EVE) polish 
system were more effective in reducing the surface roughness of bulk 
fill composite resins when compared to Sof-Lex Spiral (3M-ESPE). 
The bulk fill composite resins investigated performed similarly to be 
polished with the different spiral polishers studied. However, further 
studies are necessary in order to assess the long-term roughness 
of these materials.

reFerences
 Van Ende A, De Munck J, Lise DP, Van Meerbeek B. Bulk-fill composites: [1]

A review of the current literature. J Adhes Dent. 2017;19(2):95-09. 
 Bayraktar Y, Ercan E, Hamidi MM, Çolak H. One-year clinical evaluation of [2]

different types of bulk-fill composites. J Investig Clin Dent. 2017;8(2):01-09. 
 Chesterman J, Jowett A, Gallacher A, Nixon P. Bulk-fill resin-based composite [3]

restorative materials: A review. Br Dent J. 2017;222(5):337-44.
 Madhyastha PS, Hegde S, Srikant N, Kotian R, Iyer SS. Effect of finishing/polishing [4]

techniques and time on surface roughness of esthetic restorative materials. Dent 
Res J (Isfahan). 2017;14(5):326-30. 

 Erdemir U, Sancakli HS, Yildiz E. The effect of one-step and multi-step polishing [5]
systems on the surface roughness and microhardness of novel resin composites. 
Eur J Dent. 2012;6:198-05.

 Endo T, Finger WJ, Kanehira M, Utterodt A, Komatsu M. Surface texture and [6]
roughness of polished nanofill and nanohybrid resin composites. Dent Mater J. 
2010;29:213-23.

 Rocha LF, Sousa Neto MD, Fidel SR, Da Costa WF, Pécora JD. External and [7]
internal anatomy of mandibular molars. Braz Dent J. 1996;7(1):33-40. 

 Jefferies SR. The art and science of abrasive finishing and polishing in restorative [8]
dentistry. Dent Clin North Am. 1998;42:613-27.

 Pozzobon RT, Bohrer TC, Fontana PE, Durand LB, Marquezan M. The effect of [9]
immediate and delayed polishing on the color stability of a composite resin. Gen 
Dent. 2017;65(6):e9-12. 

 Ehrmann E, Medioni E, Brulat-Bouchard N. Finishing and polishing effects of [10]
multiblade burs on the surface texture of 5 resin composites: Microhardness and 
roughness testing. Restor Dent Endod. 2018;44(1):e1. 

 Jefferies SR. Abrasive finishing and polishing in restorative dentistry: A state-of-[11]
the-art review. Dent Clin North Am. 2007;51(2):379-97.

 Pala K, Tekçe N, Tuncer S, Serim ME, Demirci M. Evaluation of the surface hardness, [12]
roughness, gloss and color of composites after different finishing/polishing 
treatments and thermocycling using a multitechnique approach. Dent Mater J. 
2016;35(2):278-89. 

 Paolone G, Moratti E, Goracci C, Gherlone E, Vichi A. Effect of finishing systems [13]
on surface roughness and gloss of full-body bulk-fill resin composites. Materials 
(Basel). 2020;13(24):5657. 

 Lassila L, Dupont A, Lahtinen K, Vallittu PK, Garoushi S. Effects of different [14]
polishing protocols and curing time on surface properties of a bulk-fill composite 
resin. Chin J Dent Res. 2020;23(1):63-69. 

 Dias MF, Espíndola-Castro LF, Lins-Filho PC, Teixeira HM, Silva CHV, Guimarães [15]
RP. Influence of different thermo polymerisation methods on composite resin 
microhardness. J Clin Exp Dent. 2020;12(4):e335.

 Yap AU, Wu SS, Chelvan S, Tan ES. Effect of hygiene maintenance procedures [16]
on surface roughness of composite restoratives. Oper Dent. 2005;30:99-04.

 Silva MF, Dias MF, Lins-Filho PC, Silva CH, Guimarães RP. Color stability of [17]
Bulk-fill composite restorations. J Clin Exp Dent. 2020;12(11):e1086-90. 

 Somacal DC, Manfroi FB, Monteiro MSG, Oliveira SD, Bittencourt HR, Borges GA, et [18]
al. Effect of pH cycling followed by simulated toothbrushing on the surface roughness 
and bacterial adhesion of bulk-fill composite resins. Oper Dent. 2020;45(2):209-18.

 St-Pierre L, Martel C, Crépeau H, Vargas MA. Influence of polishing systems on [19]
surface roughness of composite resins: Perishability of composite resins. Oper 
Dent. 2019;44(3):E122-32. 

 Araújo IJS, Paula AB, Alonso RCB, Taparelli JR, Mei LHI, Stipp RN, et al. A novel [20]
Triclosan Methacrylate-based composite reduces the virulence of Streptococcus 
mutans biofilm. PLoS One. 2018;13(4):e0195244.

 Satou J, Fukunaga A, Morikawa A, Matsumae I, Satou N, Shintani H. [21]
Streptococcal adherence to uncoated and saliva coated restoratives. J Oral 
Rehabil. 1991;18(5):421-29.

 Bansal K, Gupta S, Nikhil V, Jaiswal S, Jain A, Aggarwal N. Effect of different [22]
finishing and polishing systems on the surface roughness of resin composite and 
enamel: An in vitro profilometric and scanning electron microscopy study. Int J 
Appl Basic Med Res. 2019;9(3):154-58. 

 Kurt A, Cilingir A, Bilmenoglu C, Topcuoglu N, Kulekci G. Effect of different [23]
polishing techniques for composite resin materials on surface properties and 
bacterial biofilm formation. J Dent. 2019;90:103199. 

 Liebermann A, Spintzyk S, Reymus M, Schweizer E, Stawarczyk B. Nine [24]
prophylactic polishing pastes: Impact on discoloration, gloss, and surface 
properties of a CAD/CAM resin composite. Clin Oral Investig. 2019;23(1):327-35. 

 Alves LMM, Silva IPC, Kunihira TS, Neto OI. Roughness and atomic force [25]
microscopy of composite resins submitted to different polishing methods. 
Polymers. 2019;23,(5):661-66.



www.jcdr.net Glaucia Danielle Ferreira da Silva et al., Evaluation of Bulk Fill Composite Roughness Polished with Spiral Rubber Discs

Journal of Clinical and Diagnostic Research. 2022 Aug, Vol-16(8): ZC01-ZC05 55

particularS oF contributorS:
1. Department of School of Dentistry, Centro Universitário Brasileiro (UNIBRA), Recife, Pernambuco, Brazil.
2. Department of Dental Materials and Prosthodontics, São Paulo State University (UNESP), School of Dentistry, Araraquara, São Paulo, Brazil.
3. Department of School of Dentistry, Centro Universitário Brasileiro (UNIBRA) Recife, Pernambuco, Brazil.
4. Department of School of Dentistry, Centro Universitário Brasileiro (UNIBRA) Recife, Pernambuco, Brazil.
5. Department of School of Dentistry, Centro Universitário Brasileiro (UNIBRA) Recife, Pernambuco, Brazil.
6. Department of School of Dentistry, Universidade de Pernambuco (UPE) Recife, Pernambuco, Brazil.
7. Department of School of Dentistry, Universidade de Pernambuco (UPE) Recife, Pernambuco, Brazil.
8. Department of School of Dentistry, Universidade de Pernambuco (UPE) Recife, Pernambuco, Brazil.

plaGiariSM checKinG MethoDS: [Jain H et al.]

•  Plagiarism X-checker: Mar 22, 2022
•  Manual Googling: May 19, 2022
•  iThenticate Software: May 26, 2022 (9%)

etYMoloGY: Author OriginnaMe, aDDreSS, e-Mail iD oF the correSponDinG author:
Luís Felipe Espíndola-Castro,
Av. General. Newton Cavalcanti, 1650-Tabatinga Camaragibe,  
Recife-54756-220, Pernambuco, Brazil.
E-mail: lipe_espindola@hotmail.com

Date of Submission: Mar 13, 2022
Date of Peer Review: apr 01, 2022
Date of Acceptance: May 28, 2022

Date of Publishing: aug 01, 2022

author Declaration:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  No
•  Was informed consent obtained from the subjects involved in the study?  No
•  For any images presented appropriate consent has been obtained from the subjects.  No

 Ekici MA, Egilmez F, Cekic-Nagas I, Ergun G. Physical characteristics of ceramic/[26]
glass-polymer based CAD/CAM materials: Effect of finishing and polishing 
techniques. J Adv Prosthodont. 2019;11(2):128-37. 

 Acar B, Egilmez F. Effects of various polishing techniques and thermal cycling on [27]
the surface roughness and color change of polymer-based CAD/CAM materials. 
Am J Dent. 2018;31(2):91-96. 

 Chen MH. Update on dental nanocomposites. J Dent Res. 2010;89: 549-60.[28]

 Freitas F, Pinheiro de Melo T, Delgado AH, Monteiro P, Rua J, Proença L, et al. [29]
Varying the polishing protocol influences the color stability and surface roughness 
of bulk-fill resin-based composites. J Funct Biomater. 2020;12(1):01.

 Rigo LC, Bordin D, Fardin VP, Coelho PG, Bromage TG, Reis A, et al. Influence of [30]
polishing system on the surface roughness of flowable and regular-viscosity bulk 
fill composites. Int J Periodontics Restorative Dent. 2018;38(4):e79-86. 

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

