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ABSTRACT  
The surface characteristics of the  dental restoration influence the esthetic quality, the tactile sensation, the 

resistance to corrosion-abrasion phenomena and the adhesion of the bacterial biofilm. Recently a new system has 

been introduced for finishing and polishing composite restorations. Profine (Dentatus) system consists of a contra-

angle handpiece using reciprocating movement and special diamond and carbide tips. The purpose of of this study 

was to investigate the surface roughness of several composite resins when using the Profine System with Lamineer 

tips. Four commercially light-cured composite resins were tested. 10 discs were prepared for each material. Profine 

handpiece was used for finishing procedures. For each material 5 discs were finished using the diamond tips and the 

other 5 using the tungsten carbide tips. The surface roughness was evaluated using a profilometer (Surftest SJ-210,  

Mitutoyo).  Significant differences of the surface roughness have been found between the tested materials, for both 

types of Lamineer tips. The surface roughness of composites seems to be dependent on both material and type of 

Lamineer tip used for polishing. Although the Profine-Lamineer system  has shown promising results, further 

studies on the influence of time, pressure, and speed of the movement are needed in order to  assess the best 

protocols for polishing restorations when using this system. 
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INTRODUCTION 

At present, the most popular dental 

materials for plastic restorations are the light-

cured composite resins. Although the esthetic 

demands also require high polishability, few 

manufacturers recommend exactly how to 

finish and polish the surface of these 

materials.  

In cervical areas and particularly in 

proximal areas, it is very difficult to create a 

perfect contour and marginal adaptation of the 

restoration. Therefore additional finishing and 

polishing is usually necessary for shaping and 

finishing the restorations. Rotary instruments 

like diamond burs and tungsten carbide burs 

have been widely used for shaping an 

polishing these areas while the reciprocating 

motion have been rarely used to activate the 

finishing and polishing instruments.  

The aim of this study was to evaluate 

the roughness of several enamel shades and 

single-shade composite resins after finishing 

and polishing using a handpiece with 

reciprocating movements and their 

corresponding diamond and carbide tips. The 

null hypotheses tested were that would be no 

difference in surface roughness when using 

polishing diamond and carbide Lamineer tips 

on the same composite resin or among 

different materials when using the  same 

polishing system.  

 

MATERIALS AND METHOD 

Four commercially light-cured 

composite resins were tested: Essentia (GC 

Corporation, Tokyo, Japan); G-aenial  

Anterior and Posterior (GC Corporation, 

Tokyo, Japan) and Premise (Kerr Corporation, 

CA, USA). For the materials designed to be 

used in multi-layering techniques we used the 

enamel shades of these materials, which are 

normally used at the surface of the 

restorations (tab. 1).  

Table 1. Description of the composite materials according to manufacturer’s data. 
Composite 

resin 

Type Shade Description 

Essentia 7 shades with different 

formulations indicated in 

anterior and posterior areas 

Enamel 

LE 

mix of ultra-fine glass fillers and pre-polymerized 

fillers 
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G-aenial 

Anterior 

Microhybrid 

composite indicated for multi-

layering technique in anterior 

areas 

Enamel 

A2 

 

UDMA and dimethacrylate co-monomers (bis-

GMA free) 

2 different pre-polymerized fillers (16-17µ) 

containing Silica (16 nm); Strontium glass (400 nm) 

and Lanthanide Fluoride (100 nm)  

Inorganic Silica glass filler (>100 nm)  

Inorganic fumed Silica filler (16 nm) 

G-aenial 

Posterior  

Microhybrid composite 

indicated in  

single-shade restorations in 

posterior areas 

Single 

shade A2 

UDMA and DMA co-monomers ( bis-GMA free) 

2 different pre-polimerized fillers (16-17µ) 

containing Silica (16 nm); Strontium glass (400 nm) 

and Lanthanide Fluoride (100 nm) 

Fluoraminosilicate filler (850 nm)  

Inorganic fumed Silica filler (16 nm) 

Premise Universal nanofilled composite 

indicated in multi-layering 

technique 

Enamel 

A2 

 

3 distinct filler sizes and pre-polymerized fillers 

0.4µ barium glass and 0.02µ filler 

 

For each material 10 discs of composite resin 

were prepared. The restorative material was 

inserted into a cylindrical silicone mold, 

covered with a Mylar matrix and pressed 

against a glass slab. The specimens were 

polymerized through the glass slab using a 

LED light (LEDEXTM, WL-070 LED Dental 

Curing Light Dentmate Technology Co. LTD, 

Taiwan) for 40s.  Ten the specimens were 

finished by using the Profine PDX system and 

the tips Lamineer LTA - Dentatus AB, 

Sweden (fig.1,2). For each material, the 

diamond tips were used for 5 specimens and 

the carbide tips for 5 specimens. In the 

diamond tips group, the specimens were 

polished step by step, each tip (from the 

super-coarse to the super-fine) being used for 

5s at 7500 rpm. In the tungsten carbide group, 

the surfaces of the materials were roughened 

using a red diamond fissure (50µ) bur for 5s 

and then the finishing procedures were 

completed in one-step procedure by using the 

carbide LTA-39/2 Lamineer tip for 10s. The 

prepared specimens were rinsed and air-dried.  

 

 
Fig. 1. The Lamineer tips.  Fig. 2. Profine Handpiece with diamond   

Lamineer tip. 

The surface roughness was evaluated 

using the profilometer - Surftest SJ-210 

(Portable Surface Roughness measuring 

instrument, Mitutoyo).  For each specimen, at 

least 10 measurements were registered at 

different locations and in different directions. 

The measurements were recorded, the 

roughness value (Ra; µm) and the averages 

were calculated for each material. The effect 

of polishing systems  on the surface roughness 

in each composite group  was statistically 

analyzed.  

 

RESULTS 

Mean surface roughness (Ra, μ) values and standard deviations are shown in Table 2. 
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Table  2. Mean surface roughness values and standard deviations. 

Composite material Shade Finishing/polishing system 

Diamond Tungsten Carbide 

Essentia Enamel LE 0.31214±.0.148573 0.42307±.0.169825 

G-aenial Anterior Enamel A2 0.34627±0.078473 0.42733±0.150374 

G-aenial Posterior  A2 0.52727±0.123091 0.56213±0.119675 

Premise Enamel A2 0.41333±0.128575 0.52167±0.181273 

 

 

The test of homogeneity of variance according 

to Levene test, showed that the average 

roughness were normally distributed for all 

the groups. Statistical analyze, parametric 

tests (one-way  ANOVA post hoc tests) were 

done to assess significant differences among 

the experimental groups.  

The results of the statistical analyze in 

terms of comparison between surface 

roughness when using the two  types of 

Lamineer tips for each type of material (p 

values) is shown in table 3. The  significance 

level was considered at p< 0.05.   

Table 3. Comparison between the surface roughness resulted from the  two types of techniques 

for each type of material (p values). 

 p values for comparison diamond tips - carbide tips 

Essentia Enamel 0,150  

G-aenial Anterior Enamel 0.242  

G-aenial Posterior 0.858  

Premise Enamel 0.177  

For all the tested materials, the 

average values of surface roughness were 

lower when diamond tips had been used 

however the differences were not statistically 

significant (p>0.05). 

The results of the statistical analyze in 

terms of comparison between the surface 

roughness of the materials finished with 

diamond tips (p values) is shown in table 4. 

The  significance level was considered at p< 

0.05. The bold letters in each row indicate the 

significant differences. 

Table 4. Comparison between the surface roughness of the tested  material for diamond tips. 

p values G-aenial Anterior Enamel  G-aenial Posterior Premise Enamel 

Essentia Enamel 1.000 0.000 0.496 

 G-aenial Anterior Enamel  0.000 1.000 

  G-aenial Posterior  0.000 

In the groups finished by using 

diamond tips, the smoothest surface was 

obtained for Essentia Enamel and the roughest 

surface was for G-aenial Posterior, which is 

the only material designed to be use in single-

shade procedures in posterior areas. The 

differences of surface roughness were 

statistically significant only for this material 

comparing to all the other tested materials. 

The results of the statistical analyze in 

terms of comparison between the surface 

roughness of the materials finished with 

carbide tips (p values) is shown in table 5. The  

significance level was considered at p< 0.05. 

The bold letters in each row indicate the 

significant differences. 

Table 5. Comparison between the surface roughness of the tested  material for carbide tips. 

p values G-aenial Anterior Enamel  G-aenial Posterior  Premise Enamel  

Essentia Enamel  0.694 0.021 0.208 

 G-aenial Anterior Enamel 0.006 0.222 

  G-aenial Posterior   0.698 
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In the groups finished with tungsten 

carbide tips, the smoothest surface was for 

Essentia Enamel, and the roughest was for G-

aenial Posterior. The differences were 

statistically significant only  for G-aenial 

Posterior comparing to Essentia Enamel and 

G-aenial Anterior Enamel and not significant 

comparing to Premise Enamel.  

 

DISCUSSION 

Previous studies have found Ra values 

bellow or higher to the clinical acceptable 

threshold of 0.2µ, the variability of the results 

being related to material composition, 

polishing system and methodology of each 

study1. 

 In this study we used a new polishing 

system and several composite materials, some 

of them relatively new on the market. 

Therefore little information about surface 

qualities of restorations resulting from this 

association is available at this moment.  

 Profine PDF is a contra-angle 

handpiece indicated for periodontics, 

preventive dentistry, prosthodontics and 

orthodontics. The handpiece allows 

reciprocating 1.2mm motion, operating at low 

speed (5000-10000 rpm). In restorative 

dentistry it can be used for removal of 

overhangs, shaping, finishing and polishing of 

restorations especially in the subgingival and 

proximal areas where the risk of dental or 

gingival injury is high. The producer provides 

different shapes of diamond tips with different 

sizes of particles from super-coarse to super-

fine  ( red- 150µ, green-100µ, gold-75µ, 

yellow-50µ, white-30µ, violet-15µ). The 

coarse diamonds should be used for removal 

of gross overhangs and shaping the restorative 

material while the fine diamonds are indicated 

for final polishing. We decided to use all the 

sequence of LTA category starting with the 

super-coarse and ending with the super-fine in 

order to simulate the clinical procedures. The 

tungsten carbide coated tips are designed to be 

used for finishing when there is a risk for 

abrasion of adjacent enamel, since tungsten 

carbide does not affect enamel. Still, in order 

to assess the ability of the instrument to polish 

a rougher surface resulted from previous 

shaping of the restoration, we had abraded the 

surface with a diamond bur before we finished 

the surface by using the carbide tip.  

 We decided to use three enamel 

shades for composite materials indicated for 

multi-layering esthetic restorations and one 

composite resin indicated for single-shade 

restorations in posterior areas. The 

manufacurer provides only few information 

about the structure of  Essentia. Enamel 

shades are  claimed to feature an innovative 

composition with a mix of ultra-fine glass 

fillers and pre-polymerized fillers, suggesting 

a nanofilled or nanohybrid structure. This 

structure should provide excellent 

polishability according to the manufacturer. 

G-aenial has a micro-hybrid composition with 

pre-polymerized fillers and inorganic fillers of 

silica and fumed silica. G-aenial Posterior has 

almost the same composition as G-aenial 

Anterior except for silica which is replaced 

with fluoraminosilicate glass. Premise is a 

highly filled nanofilled composite. No 

specification about any difference between the 

compositions of dentin and enamel shades is 

mentioned by the manufacturers for G-aenial 

Anterior and Premise. 

 The mean values of surface roughness 

for all the tested materials were quite high and 

overpassed the threshold of 0.2µ 

recommended by other studies2-5. Another 

study  assessing G-aenial found lower Ra 

values with two different polishing systems6. 

This can be explained by the qualities of the 

instruments we had used that are indicated 

mainly for finishing procedures and not for 

polishing. Another reason of these high 

numbers could be related to the time of 

finishing which could be insufficient for 

adequate results. The time limit of 5 s per 

instrument was chosen based on a previous 

study which had founded the polishing effect 

to be highest during the first five seconds7. 

However  this time could be insufficient to 

decrease the roughness resulted from the 

previous steps of the protocol especially in 

case of the carbide tips.  

 In our study, the differences between 

using the diamond tips and the carbide tips 

were not statistically significant for any of the 

tested materials even though the mean values 

of surface roughness were lower for the 

diamond tips. The results of  previous studies 
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assessing the surface roughness of composite 

resins are contradictory when comparing 

different materials and polishing systems. 

However when evaluating rotary instruments 

like diamond and carbide burs, most of them 

have found better results for the first ones1, 8, 9, 

10, 11. In a previous study which had tested 

Premise, the mean surface roughness  values 

were higher for polishing with fine and 

extrafine diamond burs (1.009±0.18µ) 

comparing to finishing with 12-fluted and 

then 30-fluted carbide burs(0.319±0.15 µ)1. 

These values also overpass the threshold value 

of 0.2µ but the instruments efficiencies are 

reversed comparing to our results regarding 

the abrasive material (diamond versus 

carbide). These differences can be explained 

by the differences of applied motion (rotary 

versus reciprocating), instrument design (bur 

versus tip)  and time of finishing 12-14. In our 

study the roughening of the surface using red 

diamond burs previous to carbide finishing 

could explain the better, still not significant 

different results when using diamond tips.  

 When evaluating the differences of 

surface roughness between the tested 

materials, the smoothness was lower for G-

aenial Posterior. This result was expected as it 

was the only tested material indicated in 

posterior areas in single-shade procedures. 

The multi-shade materials are indicated  for 

highly esthetic purposes and the enamel 

shades are designed to have high polishability. 

The structure of filler in G-aenial Posterior is 

different from the structure of G-aenial 

Anterior. The manufacturer‟s data stipulate 

that fluoroaminosilicate glass is added to 

increase radioopacity but either this filler 

influences also the polishability or there are 

other unmentioned changes of structure and 

composition responsible for the decreased 

polishability. 

 The tested materials belong to 

different classes of composite resins  with 

nano- and micro- fillers. In our study there 

were significant differences between two 

microhybrids on one hand and not significant 

differences between one nanohybrid and one  

microhybrid, while the nanofilled composite 

didn‟t show the best results as we had been 

expected. Other studies had reached also 

contradictory results. On one hand it seems to 

be difficult to distinguish nano-hybrids from 

micro-hybrid composites and on the other 

hand the polishability of materials belonging 

to different classes could be similar 6, 11, 15-18.  

It seems that the differences of polishability is 

not related only to the rank of the particles 

and more subtle differences related to 

composition of filler and resin could influence 

the surface roughness when using a specific 

finishing and polishing system. Therefore, 

choosing between diamonds or carbide 

instruments is difficult, when only the surface 

roughness is taken into consideration. 

 

CONCLUSIONS 

Significant differences of the surface 

roughness have been found between some of 

the tested materials, for both types of 

Lamineer tips.  

The surface roughness of composites 

seems to be dependent on both material and 

type of Lamineer used for polishing. 

Although the Lamineer system  have 

shown promising result for finishing 

composite restorations, polishing seems to be 

necessary in order to reduce the surface 

roughness of the tested materials beyond the 

threshold value of 0.2µ. 

Further studies on the influence of 

time, pressure, and speed are needed in order 

to  assess the best protocols for polishing 

restorations when using this system. 
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