
original research article

ORAL & Implantology  -  Anno XI - N. 3/2018 185

Introduction 
Finishing and polishing of dental restorations is 

an important conditioning factor for esthetics 

and longevity of the restored teeth. Materials 

with rough surfaces enhance bacterial adhesion 

and decrease stain resistance (1-4) thus deter-

mining plaque accumulation (1, 5), gingival in-

flammation (6), surface staining (2), marginal 

leakage, and secondary caries (7-11). 

Finished and polished restorations are essential to 

guarantee patient comfort; patients will detect dif-

ferences in roughness values of at least 0.5 μm (12).  

Metal restorations are easily polished to a high 

degree of luster. A well-finished and polished 

surface is difficult to obtain from composite 

restorations as the resin matrix and the organic 

filler differ in hardness preventing homogeneous 

abrasion (13).  

The literature reports, with respect to finishing and 

polishing esthetic restorative material, that the 

smoothest possible surface is achieved by using a 

polyester matrix (7, 14-20). However, with the use 

of a matrix it is difficult to obtain a restoration 

with a perfect shape and outline and without ex-

cesses (7, 17). Furthermore, composites polymer-

ized with a clear matrix on the surface will leave a 
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SUMMARY 
Aim. The aim of this study was to determine a single valid polishing procedure for composite and amalgam.  
Material and methods. Two restorative materials, a light-cured resin composite – Enamel Plus – and an amalgam – IQC Pal-
ladium Dispersalloy – were used. Forty disc-shaped specimens for each material were made and randomly assigned to eight 
groups. For the composite samples, the polishing procedures were realized with brownie rubber points, greenie rubber points, 
and Enhance® polishing system (group B), with brownie rubber points and greenie rubber points (Group C), and with En-
hance® polishing system (Group D). The amalgam samples were polished with a multi-blade bur, brownie rubber points, and 
greenie rubber points (Group F), with brownie rubber points and greenie rubber points (Group G) and brownie rubber points 
(Group H). The control groups were not polished, and the control surface was in contact with the Mylar strip (group A for com-
posite and group E for amalgam samples). The surface roughness of each sample was recorded by using a laser profilometer.  
Results. The smoothest surfaces were obtained under the Mylar strip for the composite samples. Statistically significant 
difference with the control group was observed when the Enhance® polishing system was used alone. For the amalgam 
samples, the roughest surfaces were obtained under the Mylar strip. All the finishing procedures reduced the surface rough-
ness significantly. Composite finishing and polishing procedure determine an increase in surface roughness compared 
to the surface at contact with the Mylar strip.  
Conclusions. Brownie and greenie rubber points showed a valid polishing system for both restorative materials compared 
to surface roughness. 
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resin-rich surface layer that is easily abraded in the 

oral environment exposing unpolished, rough, and 

inorganic filler material (21).  

Clinicians have their choice among a wide range 

of finishing and polishing instruments. The most 

popular include diamond or carbide burs, stones, 

rubber wheel-cups and points, discs, strips, and 

pastes.  

The aim of this study was to determine a single 

polishing procedure for both materials, in order 

to find a universal polishing method.  

Materials and methods 
Two restorative materials, a light-cured resin 

composite (Enamel Plus, Mycerium) and an 

amalgam (IQC Palladium Dispersalloy, Dentali-

ca), were used for this study. Forty disc-shaped 

specimens for each restorative material were re-

alized by using a plexiglass mold with a central 

hole (6 mm in diameter and 4.5 mm deep). The 

composite specimens were realized by com-

paction of the resin composite against a Mylar 

strip with 1.5 mm increments and subjected to 

light curing for 60 s with a halogen lamp 

(Coltolux, Coltene). The amalgam specimens 

were realized by packing the amalgam into the 

plexiglass mold after mixing the capsules in a 

Roto-Mix (3M ESPE) for 7 s. The samples were 

removed from the mold and were stored in dis-

tilled water at 37 °C for 24 h. 

The polishing procedures were realized with 

brownie rubber points (Shofu), greenie rubber 

points (Shofu), Enhance® polishing kit 

(Dentsply), and multi-blade bur.  

The specimens were divided in eight groups and 

randomly allocated according to one of the fin-

ishing and/or polishing protocols. 

For the composite samples, the polishing proce-

dures were realized with brownie rubber points 

(Shofu), greenie rubber points (Shofu), and En-

hance® polishing kit (Dentsply) by using a low-

speed handpiece under water-cooling (group B), 

with brownie rubber points and greenie rubber 

points by using a low-speed handpiece under wa-

ter-cooling (group C), and with the Enhance® 

polishing system by using a low-speed handpiece 

under water-cooling (group D). The amalgam 

samples were polished with a multiblade bur by 

using a high-speed handpiece under water-cool-

ing, brownie rubber points (Shofu) and greenie 

rubber points (Shofu) by using a low-speed hand-

piece under water-cooling (group F), brownie 

and greenie rubber points (Shofu) by using a 

low-speed handpiece under water-cooling (group 

G) and brownie rubber points (Shofu) by using a

low-speed handpiece under water-cooling (group 

H). The control groups (group A for the compos-

ite and group E for amalgam, respectively) were 

not polished and the control surface was the one 

in contact with the Mylar strip.  

To reduce variability, the same operator carried 

out specimen preparation, finishing, and polish-

ing procedures. Multiblade burs were applied by 

using light pressure in a single direction that was 

previously traced onto the specimen surface. Af-

ter application on five surfaces, a new bur was 

used. The polishing rubber points were discard-

ed after each use. 

The surface roughness (Ra, μm) was measured 

on each specimen by means of a surface pro-

filometer (Alpha – Step IQ, Tencor Instruments) 

with a 1.5-mm tracing length and a 50 µ/s scan-

ning speed.  

Data for surface roughness were analyzed by the 

Kruskal-Wallis Test (p < 0.05) (22).

One specimen of each group was prepared for 

the scanning electron microscopy (Leika LEO 

440). Specimens were sputter coated with gold 

(Agar Auto Sputter Coater) and viewed at differ-

ent magnifications (150 X, 500 X, and 2500 X).  

Results 
Ra values (μm) and standard deviations are pre-

sented in Tables 1 and 2 for composite and amal-

gam, respectively. 

For the composite samples, the smoothest sur-

faces were obtained under the Mylar strip (con-

trol). Statistically significant difference with the 
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control group was observed when the Enhance® 

polishing system was used alone. For the amal-

gam samples, the roughest surfaces were ob-

tained under the Mylar strip (control). All the 

finishing procedures significantly reduced the 

surface roughness.  

SEM analysis of composite specimens that were 

polished with rubber points revealed the same 

surface appearance as that of the Mylar strip 

while the surface polished with Enhance® had 

some scratches (Figure 1).  

For the amalgam samples, an improvement in 

surface smoothness was observed after polishing 

(Figure 2).  

Discussion 
Proper finishing of restorations is desirable to 

obtain a restoration that has good contour, oc-

clusion, healthy embrasure forms, and a smooth 

surface (18). Proper polishing of restorations 

minimizes the possible gingival irritation, sur-

face staining, plaque accumulation, and second-

ary caries (5, 20).  

Many studies (7, 16-20) have demonstrated that 

the smoothest surface on composite resin 

restorations is achieved by the Mylar strip in 

contact with the composite resin during poly-

merization. 

Table 1 - Mean Ra, standard deviation and statistical significance for composite. 

Group A 0,063 ± 0,032a 

Group B 0,123 ± 0,097ab 

Group C 0,064 ± 0,07a 

Group D 0,261 ± 0,177b 

Ra is expressed in micron. Different letters indicates statistical significant differences (p<0,05)

Table 2 - Mean Ra, standard deviation and statistical significance for amalgam. 

Group E 0,547 ± 0,258 a 

Group F 0,074 ± 0,013 bc 

Group G 0,104 ± 0,036 b 

Group H 0,100 ± 0,008 bc 

Ra is expressed in micron. Different letters indicates statistical significant differences (p<0,05) 

Figure 1 
Sem photographs of Enamel at 500X finished with A) mylar 
strip; B) brownie rubber cup, greenie rubber cup, enhance 
polishing kit; C) brownie rubber cup, greenie rubber cup; D) 
enhance polishing kit.

A B

C D
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However, these surfaces result in a reduction in 

hardness or surface discoloration owing to insuf-

ficient polymerization or a rich content of or-

ganic resin binder (23-26). Leached components 

from the composite-material induced embryo-

toxicity in vitro. However, no toxicity was ob-

served when they are subcutaneously implanted 

in vivo (27). The removal of the outermost com-

posite by finishing/polishing procedures is nec-

essary to produce a wear-resistant, harder, and 

color-stabilized restoration (19). Clinically, 

some functional adjustment is necessary in al-

most all restorations. Diamond or carbide burs 

are often necessary to contour anatomically 

structured and concave surfaces, such as the lin-

gual of the anterior teeth or the occlusal of the 

posterior tooth surfaces (17).  

The finishing and polishing procedures may in-

crease surface roughness by four times com-

pared to the initial values (28, 29). Roughness 

can be measured in a number of ways but the 

most commonly used both in dentistry and in en-

gineering is the Ra value. Stout (1981) describes 

Ra as the arithmetic mean of the departure of the 

profile from a mean line derived from the top 

and bottom of the undulations on the trace (30). 

He also states that the problem with Ra value is 

that it is two-dimensional, and it only gives in-

formation on the roughness height; and it gives 

no information at all on the profile of the sur-

face. To provide this information, a means of 

creating an image of the surface is necessary. 

Scanning electron microscopy can provide this. 

However, it does not provide a qualitative value 

in three dimensions. The combination of quanti-

tative measurements and qualitative data by mi-

croscopy provides a definite characterization of 

the surface. 

The finishing procedure was realized under wa-

ter cooling to avoid rise in temperature of the 

materials owing to frictional forces generated 

during the process. Surfaces finished in a dry 

condition are smoother for amalgam than com-

posites (12). The smoother surfaces obtained for 

amalgam under dry conditions might be because 

higher temperature is more likely to produce sur-

face smearing and thus, a smoother surface. For 

the composites, the possible explanation might 

be that higher temperature at the surface may 

cause localized softening and melting of the 

resin component. Clinically, finishing in dry 

conditions might determine pulp damage for ex-

cess heat production (31).  

In the present study, the smoothest composite 

surface was for the Mylar strip and polishing 

procedures caused an increase in surface rough-

ness. The increase of surface roughness in the 

composite samples was still clinically accept-

able when using the rubber points since the val-

ues obtained were below the threshold Ra value 

of 0.2 μm for bacterial adhesion (1, 4, 32). Poor-

est results were obtained by using the Enhance® 

polishing system (33, 34) that provided mean 

surface roughness values above the threshold Ra 

value (1, 4).  

The amalgam lacked smoothness when con-

densed against a Mylar. A significant improve-

ment in surface smoothness was observed after 

the specimens were polished using the three 

techniques (35, 36).  

Greenie and brownie rubber points showed a 

valid polishing system for both the restorative 

materials. In fact, composite surface roughness 

was lower when compared to other reported pol-

ishing systems (14, 18, 19, 22, 37).  

Figure 2 
Sem photographs of amalgam at 500X finished with E) my-
lar strip; F) multiblades bur, brownie rubber cup, greenie 
rubber cup; G) brownie rubber cup, greenie rubber cup; H) 
brownie rubber cup.

E F

G H
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Conclusion 
Greenie and brownie rubber points represent a 

clinically valid polishing system for both amal-

gam and composite.  
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