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ABSTRACT: 

  

The finishing and adequate polishing of composite restorations represent important aspects of the 

restoration procedures in terms of esthetics and clinical longevity of the restored teeth. The 

investigations carried out on the surface quality aimed at showing the surface topography 

corresponding to three composite diacrylic resins having different sizes of the mineral particles for 

filling whose final finishing by polishing was made mechanically. The surfaces finished by polishing 

were subjected to imagistic analysis and experimental measurements at nanometric scale by using 

Nanosurf easyScan 2 AFM atomic force microscopic system. By analyzing the captured images we 

may affirm that the specimen made of Natural Elegance commercial product - Henry Schein Inc. 

shows the most uniform surface. 
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INTRODUCTION 

 

Modern dental composites are a 

mixture of resin and additional particles 

(additives) whose handling characteristics 

are determined by the size of particles and 

the polymerization method.  

The finishing and adequate polishing 

of composite restorations represent 

important aspects of the restoration 

procedures in terms of esthetics and clinical 

longevity of the restored teeth [1,2]. 

Residual rugosity of surface associated to 

finishing and incorrect polishing of 

restorations may cause problems both for the 

patient and the clinician. Among these 

problems we may enumerate the excessive 

accumulation of bacterial biofilm, gingival 

irritation, increased coloring of obturation 

surface and the poor esthetics of restored 

teeth [3, 4, 5]. 

Surface rugosity has a major impact 

on the esthetic aspect and restoration 

coloring [6], on the accumulation of bacterial 

biofilm, the appearance of secondary carious 

lesions and parodontal irritation [7, 8], the 

wear of adjacent or antagonist teeth [9].  

Undoubtedly, the removal of the 

superficial layer of material rich in resin is 

necessary since it compromises the 

mechanical qualities of restoration [10], 

affects its biocompatibility [11] and 

increases the risk of subsequent coloration of 

the material [12]. 

 

 

 

 

STUDY GOAL 

The investigations carried out on the 

surface quality aimed at showing the 

surface topography corresponding to 
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three composite diacrylic resins having 

different sizes of the mineral particles for 

filling whose final finishing by polishing 

was made mechanically  (tab.1).  

 

Table 1. Methodology for experiment running  

Representative class  Commercial product  

Nanohybrid  

Composite resin 
Filtek Z550 - 3M ESPE 

Micro-hybrid  

Composite resin  
Natural Elegance - Henry Schein Inc. 

Hybrid  

Composite resin 
Charisma - Heraeus-Kulzer 

 

MATERIAL AND METHOD 

Experimental researches regarding 

the surface quality were carried out for three 

photopolymerizable direct restorative 

composite diacrylic resins: a hybrid 

composite resin (Charisma- Heraeus-

Kulzer), a micro-hybrid one (Natural 

Elegance- Henry Schein Inc.) and a 

nanohybrid composite resin (Filtek Z550-3M 

ESPE) presented in tab. 2. 

 

Table 2. Direct coronary restorative materials subjected to experimental researches 

 

 

The specimens made of the materials 

enumerated above were produced in the 

Dental Materials Lab within the Faculty of 

Dental medicine – “Gr. T. Popa” University 

of Medicine and Pharmacy of Iaşi. 

Each specimen was elaborated in 

concordance with manufacturers’ indications 

being 10 mm in diameter and 4 mm thick.  

 

Photopolymerizable composites were 

placed in the same type of conformator in 2 

mm layers, each layer being polymerized for 

40 seconds. Prior to the polymerization of 

the last layer, a transparent celluloid matrix 

was applied to the test surfaces, under light 

pressure, in order to obtain an as plane as 

possible surface and to reduce the formation 

of air inclusions.  

For photopolymerization we used 

Woodpecker 5W Wireless Led B 1400mw 

lamp. 

During the polishing procedure, each 

abrasive rubber was used once for each 
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material, in dry environment, for 60 seconds, 

by using the counter-angle piece adapted to 

the stomatological unit and provided with an 

adjustment system of rotation speeds at 10,000 

rot/min (the speed recommended by the 

manufacturer). 

The rubber discs from Kenda - 

Dental Polishers with strong abrasive power 

have diamond particles inside them, whereas 

the rubbers for ultrafine finishing and 

polishing do not have abrasive particles in 

their structure. 

The surfaces finished by polishing 

were subjected to the imagistic analysis and 

experimental measurements at nanometric 

scale by using Nanosurf easyScan 2 AFM 

atomic force microscopic system (fig.1) 

existing in the lab of Surface Engineering of 

the Faculty of Materials Science and 

Engineering  within “Gheorghe Asachi” 

Technical University of Iaşi.  

 

RESULTS AND DISCUSSIONS  

The aspects relating to 3D 

topography and 2D image generated by  

 

deflection (amplitude of cantilever 

vibration) at the level of each surface 

finished by polishing are given in fig.2.... 

fig. 4. 

 

-a-   
-c-     

 

 

Figure 1. EasyScan 2 AFM system 
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-b-   

   

Figure 2. Topography of polished surface for   

Filtek Z550- 3M ESPE specimen (nanohybrid 

composite resin class ) 

a - 3D images (topography); 

b - 2D images (deflection) 

c – surface nanometric profile  

 

-a-   

-c-   

 

 

Figure 3. Topography of polished surface for   

Natural Elegance - Henry Schein Inc. specimen 

(micro-hybrid composite resin class) 

      a - 3D images (topography); 

      b - 2D images (deflection) 

c – surface nanometric profile 
-b-   

 

 

             -a-   -c-    
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             -b-   

 

Figure 4. Topography of polished surface for   

Charisma - Heraeus-Kulzer specimen  

( hybrid composite resin class ) 

     a - 3D images (topography); 

     b - 2D images (deflection) 

c – surface nanometric profile 

 

The 3D images of specimen surfaces 

made from the selected materials, when 

finished, they offer information about the 

way in which the micro irregularity 

profile was generated, the level of 

dimensional uniformity and regularity in 

terms of the arrangement of the 

composing elements.  

The surface topography shape at 

nanometric scale highlights the fact that 

the topography obtained by polishing 

mechanical methods is generated by the 

processes of sliding from top to bottom, 

the sliding surfaces being represented by 

the lateral flanks of each micro 

irregularity. This way, we obtain a 

uniformization of the total dimension of 

profile. [13] 

By analyzing the captured images we 

may affirm that the specimen made from 

Natural Elegance commercial product - 

Henry Schein Inc. shows the most 

uniform surface captured. At the level of 

the specimen made from Filtek Z550- 3M 

ESPE commercial product, we may notice 

the presence of irregular striations 

obtained after finishing by polishing, a 

fact that creates the most irregular 

surface.  

 

As for the measured values which 

the profile of each analyzed specimen 

falls into, the results of measurements 

performed are given in tab.3. 

 

Table 3. Sizes of nanometric profile of the surfaces finished by polishing 

No. 

Crt. 

Representative 

class 

Commercial 

product  
Experim

ent code 

Measured 

values, [nm] 

Total 

size, 

[nm] 

1. 

Nanohybrid  

Composite 

resin 

Charisma - 

Heraeus-

Kulzer 

11 -160 90.6 250.6 

2. 

Micro-hybrid  

Composite 

resin  

Natural 

Elegance - 

Henry Schein 

Inc. 

21 -93.7 83.6 177.3 

3. 

Hybrid  

Composite 

resin 

Filtek Z550- 

3M ESPE 
31 -339 349 688 
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From the viewpoint of sizes of the 

nanometric profile resulted after 

mechanical polishing, we may notice 

that the lowest values were obtained for 

Natural Elegance specimen - Henry 

Schein Inc., and the highest values were 

registered by Filtek Z550- 3M ESPE 

nanohybrid composite diacrylic resin 

(fig.5). 

 

Figure 5. Value synthesis for the total size of nanometric profile 
 

 

 

CONCLUSIONS  

 By analyzing the value 

dispersion for the total size of nanometric 

profile for the three direct coronary 

restorative materials under study, we may 

notice that the dispersion intervals have quite 

close limits in case of micro-hybrid and 

hybrid composite resins, the most restricted 

one being characteristic to Natural Elegance 

commercial product - Henry Schein Inc. 

Experimental researches carried out to 

determine the (micrometric and nanometric) 

of surfaces polished by mechanical 

techniques let us notice some correlations 

between the physical-chemical and structural 

characteristics of direct coronary restorative 

dental materials under consideration and the 

final quality of the finished surfaces. 

 

 

 

 

 

It is difficult to obtain a shiny surface 

because the organic matrix is removed by 

usual means, thus resulting a rough 

surface.  

The optimum solution is represented 

by the use of some abrasive systems with 

fine particles and high hardness that will 

remove both the inorganic phase and the 

organic one leaving behind a surface with 

small irregularities.  
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