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ARTICLE INFO ABSTRACT

Keywords: Objectives: To evaluate the effects of simulated tooth brushing (STB) on the surface roughness of microhybrid
Resin composites and nanofilled resin composites following different finishing and polishing procedures.

Finishing procedures Materials and methods: Ninety cylindrical-shaped specimens of Filtek Supreme XT (a universal nano resin

Surface roughness

composite) and Filtek Z250 (a universal microhybrid resin composite) were prepared. The specimens were al-
Toothbrushing

located at random into 9 paired groups each of 10 specimens. The finishing and polishing systems included were
Tungsten Carbide bur (TC); Diamond bur (Db); Sof-Lex discs (S); PoGo discs (PG); TC + S; Db + S; TC + PG;
Db + PG. Polymerisation against a Mylar strip without finishing and polishing acted as the control. Surface
roughness was measured using a 3D non-contact optical profilometer and surface morphology was examined by
scanning electron microscopy. Specimens were subjected to the equivalent of four years STB and surface
roughness was measured again.

Results: Mylar formed surfaces were the smoothest for both composites before and after STB. Finishing with the
diamond finishing bur caused significantly greater surface irregularity (p < 0.0001) before and after STB
compared to the tungsten carbide bur. The surface treatment with Db + PG resulted in significantly greater
surface roughness following STB than all other regimes of finishing and polishing (p < 0.01).

Conclusion: Where indicated clinically, finishing is better conducted using a tungsten carbide bur rather than a
diamond finishing bur. The combination of tungsten carbide bur/Enhance PoGo and tungsten carbide bur/Sof-
Lex surface protocols produced a similarly smooth finish for both composites. The composite surfaces in all
groups increased in surface irregularity following STB.

Clinical significance: Whilst finishing using a tungsten carbide finishing bur followed by either the Sof-Lex or
PoGo polishing system may be found to result in a smooth surface finish, all the surfaces investigated increased
in surface roughness following toothbrushing.

1. Introduction using established matrix techniques, it is inevitable that at least sections
of the margins, if not the surfaces of restorations of these materials,
Advances in dental biomaterials science have led to the introduction need to be finished and polished, to optimise surface qualities and

of new resin composite restorative materials (composites) with various minimise the accumulation of dental biofilm.
claims of versatility, superior mechanical and surface properties, clin- Finishing refers to the contouring of the restoration to obtain the
ical performance and aesthetics. Whilst these materials are often placed desired anatomy and complete any necessary occlusal adjustments,
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whilst polishing refers to the reduction of surface irregularities created
by the finishing instruments [1]. Evidence from the literature suggests
that one of the keys to achieving aesthetic restorations is achieving a
good surface finish [1,2]. Surface finish is important to the long-term
appearance and ensuring longevity of composite restorations [2,3]. The
surface roughness of a composite restoration affects its susceptibility to
dental biofilm accumulation, potentially increasing susceptibility to
secondary caries adjacent to tooth-resin composite interfaces [4-7],
suboptimal aesthetics of the restored tooth and potential for abrasion
and wears kinetics of the composite [1]. Surface roughness also influ-
ences resistance to staining [8] and the optical properties, including the
reflectance of composite restorations [4-6].

The application of meticulous finishing and polishing protocols
helps enhance the seal and surface contour and lustre of composite
restorations, let alone extend restoration longevity [3].

Various devices and techniques are available for the finishing and
polishing of composite restorations. The use of graded abrasive discs
embedded with aluminium oxide is commonplace and in recent years,
one-step polishing systems have been devised for resin composite re-
storations. These systems consist of abrasive impregnated silicone pol-
ishers, some of which can be used in a single procedure to contour,
finish, and polish resin composites.

Toothbrushing is the most widely used and most efficient mechan-
ical method for everyday oral hygiene procedures [9,10]. Tooth-
brushing may, however, cause abrasion of teeth [11,12] and restora-
tions [13-16]. Specifically, with composites, this abrasion increases
surface roughness, accelerating accumulation of dental biofilm and
susceptibility to staining by pigments from the diet, thereby compro-
mising the aesthetic qualities of composite restorations over time
[6,14,15].

Analysis of the surface roughness of resin composite restorations can
be investigated using a variety of methods. These include 3D non-
contact profilometry for quantitative analysis and scanning electron
microscopy (SEM) for qualitative assessment of the topography of
composite surfaces [1]. Existing literature includes limited information
on the comparison of surface roughness analysis of finished and po-
lished microhybrid and nanoresin composites using optical three-di-
mensional (3D) profilometry [16,17] before and after toothbrushing.

The aim of the present study was to compare and contrast the sur-
face roughness of specimens of a microhybrid and a nanofilled com-
posite subjected to various surface finishing and polishing procedure
following simulated tooth brushing. Surface roughness was investigated
using optical 3D profilometry and SEM.

The null hypotheses were that there are no diff ;erences in surface
roughness values between the two composites and no diff ;erences in
surface roughness values following the use of the diff ;erent finishing
techniques and polishing procedures on the two composites before and
after simulated tooth brushing.

2. Materials and methods
2.1. Preparation of composite resin specimens

Two different types of light-polymerised composites were used in
this study: Filtek Supreme XT universal restorative nanocomposite resin
(batch number 20081112, 3M ESPE, St. Paul MN, USA) and Filtek Z250
universal microhybrid resin composite (batch number 20081110, 3M
ESPE). The composition of the two composites are shown in Table 1.

Ninety cylindrical-shaped specimens of each resin composite ma-
terial were prepared using a ready-made plastic Teflon mould (Curing
Depth Tester, Dentsply, UK) with a cylindrical cavity of 4 mm in dia-
meter and 4 mm in depth. The inner wall of the cylindrical cavity of the
plastic mould was lubricated using Vaseline (Pure Petroleum Jelly,
London, UK). The composite material was placed in the mould using a
smooth-surface, round ended condenser. A straight, transparent
polyester Mylar strip (Hawe Transparent Strip, KerrHawe, Switzerland)

Table 1

Details of materials and instruments investigated.

Resin type

Particle size

Filler loading

Composition

Manufacturer

Material

Bis-GMA, UDMA, TEGDMA and Bis-

EMA
0.01-3.5pum Bis-GMA, UDMA, and Bis-EMA

5—20nm

60% by volume

Zirconia/Silica (0.6-1.4 pm average cluster particle)

3M ESPE, St Paul, MN, USA

Filtek Supreme XT

59.5% by volume

Zirconia/Silica

3M ESPE, St Paul, MN, USA

Filtek Z250

Cured composite of urethane dimethacrylate, fine diamond powder, silicon dioxide 7 pm,

ALO;
3 M ESPE, Dental products, St Paul, MN, USA  Al,Os flexible discs, 100 um (C), 29 um (M), 14 pm (F), 5um (SF)

Dentsply Caulk, Milford, DE,USA

Enhance PoGo discs

Sof-Lex discs

Journal of Dentistry 99 (2020) 103376



A. Daud, et al.

was placed on the composite resin specimen care being taken to avoid
any air inclusions or folds in the composite adapted to the Mylar strip.
The composite was polymerised in layers < 2 mm thick using a cordless
LED curing light (Dentsply, SmartliteTM PS) for 40s from a fixed dis-
tance of 1 mm. The output intensity was measured after every 10 spe-
cimens, using a Coltolux light meter (Coltene/Whaledent) to ensure
that the output > 900 mW/cm?. Following polymerisation, each spe-
cimen was extruded from the mould and stored separately in distilled
water in a labelled micro-centrifuge tube at 37 °C for 24 h. Any spe-
cimen found to include any defects was rejected and replaced. The
specimens were handled using dressing tweezers applied to the sides of
the cylinder to protect the flat, Mylar-formed surface of the composite
from any damage or contamination. Using randomisation tables, the 90
specimens of each resin composite were randomly divided into 9
groups, each comprising 10 specimens.

2.2. Finishing and polishing

Each group of Filtek Supreme XT specimens was paired with a group
of Filtek Z250 specimens. A summary of the surface treatments applied
to the flat Mylar-formed surfaces included in the 20 specimens in each
of the nine paired groups is detailed in Table 2. The allocation of sur-
face treatment to paired specimen groups was determined using ran-
domisation tables.

Specimen were grasped and held in mosquito forceps (3M, ESPE, St.
Paul MN, USA) during allocated surface treatment, having been marked
on the side to ensure that all finishing and polishing took place in the
same direction. The burs were mounted in a red-ring handpiece 24 LN
(Intramatic Lux 2, KaVo, Biberach, Germany) rotating at 40,000 rpm. A
new bur was used after every three specimens.

Extra fine diamond burs (20 um grain size, UnoDent, Israel) and
multifluted tungsten carbide burs (9904, 30 blade Needle; Jet burs
Sybron, Canada Ltd) were used to finish the randomly allocated spe-
cimens for 20 s using a water coolant and a uniform pressure.

The multi-step single use aluminium oxide impregnated Sof-Lex
discs (3M ESPE St. Paul MN, USA) with reducing grit sizes: 1982C
(3000 rpm), 1982M (3000 rpm), 1982F (10,000 rpm) and 1982, SF
(30,000 rpm) were used with each grit size disc being applied dry under
constant pressure for 30s and the specimens being washed and air-
dried between successive discs. The PoGo One-Step Diamond Micro
single use Polishers (Dentsply Sirona, USA, Batch No 081023) were
used for 20 s at 10,000 rpm under constant pressure and without water
cooling to polish selected specimens in accordance with the manu-
facturer’s instructions.

Specimens with surfaces which had been polymerised against a
mylar strip only were left untreated and acted as a control group.

2.3. Simulated toothbrushing

Composite specimens were attached to custom built holders by
carefully melting wax around their peripheries. Great care was taken to

Table 2
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ensure a wax free specimen surface.

All composite specimens were subjected to simulated toothbrushing
according to ISO standards (ISO 1999) with a load of 200 g (approxi-
mately 2N) for 50,000 linear reciprocating strokes. Specimens were
brushed with medium bristle toothbrushes (Oral-B Indicator, Procter
and Gamble, USA) which were fitted onto the moving arm of the ma-
chine and replaced after every cycle 50,000 strokes. The holders were
placed inside the wells of the machine’s bath. Specimen surfaces were
perpendicular to the toothbrush bristles. For each cycle, 200 mL of
slurry was mixed from toothpaste (Colgate Total, Colgate-Palmolive,
UK) and deionised water in the ratio of 50:50. After 50,000 strokes the
machine was cleaned. Specimens were removed from their holders by
careful melting of the wax holding them in place, washed separately
with deionised water for a minimum of ten seconds and allowed to air
dry for 24 h.

2.4. Surface roughness

A non-contact optical profilometer (Scantron Industrial Products,
Taunton, UK) was used to measure the mean surface roughness (Ra —
defined as the arithmetic mean deviation from the centre line of a
surface) of the specimens polymerised against the mylar strip and fol-
lowing each surface treatment and after simulated toothbrushing. The
scans were auto-levelled and filtered to obtain the Ra values in pm
units. All specimens had their Ra measured before and after simulated
toothbrushing.

2.5. Surface morphology

The surfaces of two randomly selected specimens from each group
were examined under SEM (Proscan 2000, Scantron Industrial
Products, UK) to investigate the surface morphology and qualitatively
compare surface characteristics before and after simulated tooth-
brushing. The specimens were sputter coated with a 15 nm layer of Pt/
Pd to aid conductivity and examined using a Jeol JSM 5600 LV SEM
(Jeol Ltd., Japan) at an operating voltage of 15kV in the secondary
electron mode. Scanning was conducted over a 3.0mm x 3.0 mm area
with an x and y step-size of 0.01 and 0.10 mm and number of steps of
400 and 30, respectively.

2.6. Analysis

A statistical analysis programme Stata/IC version 10.1 (StataCorp,
College Station, TX, 2009) was used to calculate the mean and standard
deviation. An R version 2.8.0 (R Foundation for Statistical Computing,
Vienna, Austria, 2008) was also used to calculate the p-values from the
two-way analysis of variance (ANOVA) and paired T-tests and to carry
out pairwise comparisons between the diff ;erent surface treatment
methods and composites. The significance level was set at 0.05.

Finishing and polishing methods allocated to the paired groups of composite specimens.

Paired groups Finishing and polishing method

P value for paired t-test comparing roughness change after toothbrushing

Filtek Z250 Filtek Supreme XTE

Mylar strip and PoGo polishing

Mylar strip and Sof-Lex polishing

Diamond finishing bur only

Diamond bur finishing followed by PoGo polishing

Diamond finishing bur followed by Sof-Lex polishing
Tungsten carbide bur only

Tungsten carbide bur finishing followed by PoGo polishing
Tungsten carbide bur finishing followed by Sof-Lex polishing

O ONOU A~ WD

Polymerised against Mylar strip-no finishing or polishing procedures

0.01 0.00
0.01 0.05
0.86 0.02
0.01 0.00
0.02 0.00
0.01 0.29
0.66 0.39
0.01 0.01
0.00 0.01
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Fig. 1. Surface roughness before and after simulated toothbrushing (STB).

3. Results

The profilometric measurements are presented in Fig. 1. The sta-
tistical representation of the profilometric findings using the two-way
ANOVA test are presented in Table 3. These results revealed that the
finishing method used greatly affected the surface roughness
(p < 0.0001). Finishing with the diamond finishing bur causes sig-
nificantly greater surface roughness before and after STB (both
p < 0.0001) compared to finishing with the tungsten carbide bur, al-
beit surface roughness decreased following STB where finishing took
place with the diamond finishing bur.

Difference in surface roughness was not affected by the type of
composite used (p = 0.713).

There was no significant difference in surface roughness between
two composites with any of the surface treatment regimens before
(p = 0.06) and after (p = 0.08) STB.

When examining the combination of finishing and polishing method
used, the AVONA test demonstrated that the change in surface rough-
ness differs greatly between the methods used (p < 0.001).

There was evidence that the degree of roughness is influenced by
both the method of finishing and polishing, with the most significant
difference in roughness being associated with the combination of the
diamond finishing bur and the Enhance PoGo polishing system for both
composites before and after STB (p = 0.003 and p = 0.001 respec-
tively). There was no significant difference in surface roughness values
between the combination of tungsten carbide bur/Enhance PoGo pol-
ishing system and the tungsten carbide bur/Sof-Lex surface treatment
protocols. However, the combination of diamond bur/Sof-Lex protocol

Table 3

resulted in significantly greater surface roughness than the tungsten
carbide bur/Sof-Lex polishing system surface treatment protocol
(p = 0.02).

There was evidence that all polished composite surfaces were
roughened following STB (p < 0.01).

For both composites, the smoothest finish was achieved by the
Mylar strip both before and after STB (p < 0.01). When finishing was
necessary, there was strong evidence that the tungsten carbide bur
provided a smoother finish than the diamond finishing bur, regardless
of the polishing technique used (p < 0.001). SEM examinations have
confirmed these findings as shown in Fig. 2a and b. The filler particles
of Filtek Supreme XT tend to be more spherical, whereas irregular
shaped particles are visible in Filtek Z250.

The surface detail of specimens polymerised against a mylar strip is
shown in Fig. 3. Before STB the surface was very homogenous; only a
few particles on the surface contrast with general surface topography.
Numerous fine scratches are visible on the surface. After this group was
subjected to STB, the fine scratches were obliterated to reveal a rougher
undulating surface.

The surface texture left by finishing the composite resin with a
diamond bur before and after STB is shown in Fig. 4. Prior to STB
numerous fine scratches are visible on the finished surface (Fig. 4a).
When subjected to STB, the fine scratches were obliterated to reveal a
smoother but undulating surface (Fig. 4b). The surface imparted by
finishing with tungsten carbide finishing bur and the Sof-Lex polishing
system before and after STB is shown in Fig. 5a and b. Very fine grooves
can be observed on the surface before STB, but these were more pro-
nounced on the specimens following STB.

Comparison of mean surface roughness (Ra) values between surface treatment protocols.

Paired groups Finishing method

Group mean (n = 10) surface roughness, Ra in pm (SD)

Statistical groupings

Filtek Z250

Filtek Supreme XT

Before brushing

After brushing Before brushing  After brushing

Mylar strip only

Mylar strip and PoGo

Mylar strip and Soflex

Diamond finishing bur only

Diamond bur finishing followed by PoGo polishing
Diamond finishing bur followed by Sof-Lex polishing
Tungsten carbide bur only

Tungsten carbide bur finishing followed by PoGo polishing

O 00N U W

0.255 (= 0.115) 0.521 ( = 0.224) 0.195 ( = 0.077) 0.357 ( + 0.140)
0.330 ( £ 0.093) 0.642 (= 0.154) 0.223 ( = 0.058) 0.769 ( = 0.320)
0.435 ( + 0.155) 0.446 ( = 0.114) 0.430 ( = 0.233) 0.871 ( + 0.339)
3.119 ( + 0.433) 2.330 (+0.711) 3.098 ( + 0.833)
0.499 (= 0.172) 0.833 (= 0.348) 0.636 ( = 0.197)
0.350 ( £ 0.126) 0.653 ( = 0.194) 0.545 ( £ 0.219) 0.721 ( = 0.400)
1.536 ( = 0.698)
0.382 ( +0.222) 0.655 ( + 0.462) 0.378 ( £ 0.224) 0.615 ( = 0.291) ih

Tungsten carbide bur finishing followed by Sof-Lex polishing 0.352 ( = 0.081) 0.600 ( = 0.158) 0.214 ( = 0.122) 0.565 ( = 0.269) k,i,h

b
[
d
1.886 (+ 0.652) e
1.158 (+0.398) g

h

1.650 (£ 0.609) 1.469 (+ 0.303) 1.668 (+ 0.455) f

Lower case letters indicate statistically homogeneous groups. If two data sets share the same letter, they do not differ to a statistically.



A. Daud, et al.

Journal of Dentistry 99 (2020) 103376

Fig. 2. SEM images of each composite resin specimen after different finishing procedures. (a) SEM image of Filtek Supreme XT composite resin specimen finished
with a diamond bur. (b) SEM image of Filtek Z250 composite resin finished with a tungsten carbide bur.

4. Discussion

Several studies have shown that microhybrid and nanofilled com-
posites present low surface roughness immediately following polishing
[19-23]. Based on this, clinicians may assume that these types of
composites are the most adequate and aesthetic for the placement of
state-of-the-art composite restorations. Factors such as the nature and
size of the filler particles, the filler loading, access to the surface(s) to be
polished, and the nature and extent of surface irregularities left fol-
lowing finishing or free-hand placement are influencing the polish-
ability [22] and the wear of a composite [24,25]. These aspects de-
termined the choice of the resin composites used in the present study
(microhybrid and nanofilled).

It is widely accepted, that the smoothest surface obtainable on a
composite restoration is that formed by a well-applied matrix strip
[26-29], assuming the matrix is stable during the polymerisation of the
surface layer of the composite. The smooth surface formed by the ma-
trix, which may include some imperfections, such as air inclusions and
folds [19], tends to be rich in resin, but free of any air-inhibited com-
posite. Removal of the limiting resin layer, together with flash excess
which is common, even with the placement of a well-fitting matrix, by
surface finishing and polishing procedures tends to leave a harder, more
wear resistant and aesthetically stable surface [29]. The clinical re-
levance of surface roughness is important for several reasons. Firstly,
this property is strongly related to the bacterial colonisation of surfaces
located in the oral environment. An Ra surface roughness value above

0.2 um has been reported to result in a significant increase in the co-
lonisation and adhesion of bacteria on composite surfaces [30]. Sec-
ondly, it has been established that a higher surface roughness provides
a reduced possibility of dislodging the dental biofilm [31,32], a peri-
odontal health concern, let alone a real concern for the formation of
recurrent caries at the tooth — composite interface [30,33,34]. More-
over, an increase in surface roughness can interfere with changes in
colour and gloss of composite restorations [13,35] providing an aes-
thetic concern, for example due to staining.

The present study was considered important, given that many sur-
faces, or at least margins of composite restorations require finishing and
polishing, irrespective of the use of an effective

matrix system, and relatively little information has been published
on the combination of how best to finish and polish restorations of
state-of-the-art composite restorative materials and the effects of
toothbrushing on the polished surfaces of these composites.

With state-of-the-art composites now being the most widely used
restorative material globally, and the quality of the surface finish at the
time of placement and following longitudinal toothbrushing being an
important factor in the service performance and longevity of restora-
tions, it is considered that the findings of the present study should be of
immediate practical relevance in clinical practice.

The effect of toothbrush abrasion has previously been conducted on
polished composites in vitro. Previous studies have used widely avail-
able toothbrush heads [36-39]. Around 72,000 strokes are approxi-
mately equivalent to a period of 6 years of toothbrushing [35]. In the

HT=20Kkv, WD=37.7, MAG= 106

Fig. 3. SEM images of composite resin speci-
mens light-cured against mylar strip only. (a)
SEM images of Filtek Supreme XT composite
resin specimen light-cured against a mylar
strip, before simulated toothbrushing (x 100
magnification). (b) SEM images of Filtek
Supreme XT composite resin specimen light-
cured against a mylar strip, after simulated
toothbrushing (X 100 magnification).
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Fig. 4. SEM images of specimens finished with
a diamond bur only. (a) SEM images of Filtek
7250 composite resin specimen finished with a
20 um diamond finishing bur, before tooth-
brushing (x 100 magnification). (b) SEM
images of Filtek Z250 composite resin spe-
cimen finished with a 20 pm diamond finishing
bur, after toothbrushing (X 100 magnifica-
tion).

present study, composite specimens were subjected to simulated
toothbrushing in a toothbrushing machine. Fifty thousand strokes were
performed on each specimen. This is approximately equivalent to four
years of toothbrushing [35]. This is an approximation only and does not
necessarily represent what occurs clinically. In addition, tooth wear is a
multi-factorial process; other contributing factors such as attrition,
chemical erosion and abrasion by foodstuffs have not been taken into
account in the presented study. This may be considered a limiting factor
of the present investigations.

Similar to the findings by Heintze et al. [35] the impact of STB on
the roughness of optimally polished composite surfaces is noteworthy
in the present study. Whereas the roughest composite surfaces in the
present study — those finished with a finishing diamond bur — became
smoother following STB, all other treated surfaces of each composite
demonstrated an increase in surface roughness values following STB,
regardless of the finishing and polishing regimens employed. This is in
contrast to the findings of Yap et al. [40] who did not detect a statis-
tically significant increase in surface roughness of composites following
toothbrushing. However, in addition to differences in methodology, the
composite materials used by Yap et al. [40] had different types and
sizes of filler particles and different matrix hardness compared to the
contemporary composites used in the present study. Standardisation of
methodologies to investigate the efficacy of finishing and polishing

systems for composite restorative materials before and after STB could
help eliminate such conflicting findings.

The observation that the Mylar matrix-formed surfaces of composite
of diff ;erent composition exhibited minor increases in surface rough-
ness only following STB is in agreement with previous studies [26-29].
The Filtek Supreme XT baseline specimens were marginally, albeit of no
statistical difference, smoother than the corresponding Filtek Z250
specimens. This could be related to the difference in filler composition
of the two materials [19,29]; Filtek Supreme XT containing nanofiller-
particles with an average size of 11 nm and Filtek Z250 being a mi-
crohybrid composite containing particles with an average particle size
of 0.6 um. This finding is in agreement with the findings of Kormaz
et al. [28], who showed that for ‘Mylar strip groups', the surface
roughness values for Filtek Supreme XT and Filtek Z250 were not
significantly diff ;erent (p > 0.05).

The use of the tungsten carbide and to a greater extent the use of the
diamond finishing bur resulted in a substantial increase in surface
roughness values for both composites before and after STB. This sta-
tistically significant finding is consistent with the findings of other
authors [5,41,42] and is in agreement with the results of previous
studies [43-45]. It has been reported that the surface roughness of
composites contoured with diamond finishing burs are considerably
rougher compared to those finished with tungsten carbide burs [18].

Fig. 5. SEM images of specimens finished with
a tungsten carbide finishing bur and polished
with a Sof-Lex polishing disc. (a) SEM images
of Filtek Z250 composite resin specimen fin-
ished with a tungsten carbide finishing bur,
and polished with Sof-Lex before tooth-
brushing (x 100 magnification). (b) SEM
images of Filtek Z250 composite resin spe-
cimen finished with a tungsten carbide fin-
ishing bur, and polished with Sof-Lex after
toothbrushing (x 100 magnification).
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This is in agreement with the findings of this present study. Ferracane
et al. proposed that diamond burs are best suited for gross removal and
contouring of composites due to their high cutting efficiency, while
tungsten carbide burs could be reserved for smoothing and finer fin-
ishing [46]. These findings emphasise the importance of polishing all
surfaces and margins of composite restorations which have been
finished. Leaving finished surfaces, in particular diamond finished
surfaces unpolished will greatly increase susceptibility to plaque and
stain accumulation and retention, adversely aff ;ecting restoration
performance and, in turn, longevity. It is therefore not considered ap-
propriate to adopt the attitude that finished composite surfaces will,
relatively quickly become smoother in clinical service, obviating the
need for polishing clinically. In the present study, the tungsten carbide
burs used were replaced after every third specimen. As it is unknown to
what extent tungsten carbide burs wear or become damaged during
repeated use further work is required to determine if repeated use of
tungsten carbide burs results in increased surface roughness of the
composite substrate.

An in vitro study by Baseren found that the use of graded abrasive
discs impregnated with aluminium oxide, such as Sof-Lex discs resulted
in the smoothest composite surfaces after finishing procedures [47]. A
number of studies have reported that these discs remove the surface
scratches created by diamond and tungsten carbide finishing burs
[44,48,49].

The finding that polishing with the Enhance PoGo system resulted in
similar smooth surfaces of both composites as the Mylar formed sur-
faces is similar to the findings of Ergiicii and Tiirkiin [24], who con-
cluded that Mylar strip- and PoGo finished Filtek Supreme XT surfaces
were equally smooth. The mean surface roughness values of Sof-Lex
polishers of both composites with Mylar formed surfaces in this study is
comparable to another investigation by Wheeler et al. [23] with similar
surface examination methodology, which reported mean surface
roughness values of 0.35pum (SD 0.13), when applied to a submicron
hybrid composite resin.

The findings of this study are in contrast to findings from other
studies. For example, Ugtasli et al. [42] evaluated the eff ;ect of Sof-Lex
and PoGo polishing systems on the surface roughness of a microfill,
hybrid and packable composite resin and concluded that Sof-Lex discs
produced a smoother surface than PoGo for all tested materials. Simi-
larly, Koh et al. [43] reported that Sof-Lex polishing discs resulted in
smoother surfaces when compared to PoGo polishing discs for Filtek
Supreme. This might be explained by methodological diff ;erences in
the studies, notably the type of profilometer pick-up instrument (me-
chanical vs optical profilometry) used. In another study by Yazici et al.
the surface roughness of different flowable composite specimens was
measured with a non-contact profilometer after three finishing and
polishing techniques [50]. All specimens were reportedly smoother
compared to the results in the present study. However, this may be
attributed to the different composition of flowable composites to the
filled composites tested in the present study.

SEM in the present study demonstrated an increase in surface irre-
gularities following STB of optimally polished composite surfaces.
Surfaces finished with a tungsten carbide bur and polished with Sof-Lex
discs or the Enhance PoGo system, were of similar surface roughness to
those polymerised against a mylar strip before STB.

5. Conclusion

Within the limitations of this study, the following conclusions were
drawn:
1 Polymerised Mylar-formed composite surfaces
smoothest surface finish.
2 Finishing using a tungsten carbide bur - rather than a diamond
finishing bur produces a smoother composite surface before and
after simulated tooth brushing (STB).

produce the
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3 Finishing using a tungsten carbide bur followed by either Sof-Lex or
PoGo polishing system results in lower surface roughness than the
combination of a diamond finishing bur followed by either Sof-Lex
or PoGo polishing system.

4 Composite surfaces finished with a diamond finishing bur produce
smoother surfaces when polished with the Sof-Lex polishing system
than with the Enhance PoGo polishing system before and after STB

5 Toothbrushing increases the surface roughness of composites that
have been finished and polished, irrespective of the used finishing
and polishing regimens.
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