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INTRODUCTION
The principle of biomimetics in dentistry is associated 
with balanced luminosity, translucency, opacity, wear re-
sistance of artificial restorations of teeth being maximally 
similar to natural dentin and enamel. Restorative material 
which are used for anterior restorations nowadays should 
resemble hard tissues of teeth both from mechanical and 
aesthetic point of view. The ability of restored anterior teeth 
to stay as worn as natural tooth enamel and not to abrade 
excessively antagonist teeth often predefines the quality 
of aesthetic rehabilitation and the quality of life of patient 
after treatment [1,2] Lambrechts et al.  reported that the 
wear of enamel opposing enamel is approximately 20 to 
40 µm per year [3]. 

Wear of teeth is a physiological process which depends 
on such factors as mastication habits, food consistency, 
neuromuscular parameters of masticatory apparatus and 
material`s abrasive properties of opposing teeth [4]. 

If the abrasive properties of restorative material differ 
from natural tissues the wear process may become accel-
erated comparing to the natural dentition [5].

Nowadays one of the challenging issues for practitioners 
dealing with anterior restoration is the choice of proper 
restorative material. The task of the dentist is not only to 
restore or improve aesthetics but to regain the function 
and to improve the quality of patients` life on a maximal 

term. From the list of available restorative materials sev-
eral types should be underlined. Those are light-curing 
composite resin, feldspathic ceramic and leucite reinforced 
glass ceramic [6,7].

Feldspathic ceramic has been in use in dentistry for more 
then a century. It proved to be a very natural-looking mate-
rial for tooth restoration with good mechanical properties 
[8], however rather abrasive to antagonists especially if 
unpolished [9]. 

All-ceramics is the restorative material which have been 
in dental practice for the recent twenty years.  While being 
in practice all-ceramics have proved to be aesthetic, dura-
ble, chemical inert, bio-compatible, resistant to fractures 
and wear [10].  However, despite trying to solve the prob-
lem with excessive wear of enamel, all-ceramics haven`t 
solved this problem completely [9,11,12].

According to some researchers  enamel wear pattern 
depends on the microstructure of opposing material and 
different oral cavity factors [13]. However, correlation 
between clinical and laboratory data has revealed to be a 
challenging task [14]. 

Some investigations about wear resistance of dental ce-
ramics when opposing intact enamel reported that dental 
porcelain has been described to be wear resistant against 
opposing restorative materials and enamel [15,16]. Preis et 
al. has found that porcelain has comparable or reduced wear 
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than enamel [16]. On the other hand, some others investi-
gations revealed that ceramic substrates cause destructive 
abrasive wear of enamel [17]. Such material characteristics 
as internal porosities, surface defects and fracture toughness 
may lead to the increased loss of opposing enamel [18]. 

Light-cured composite resin is one of the most widespread 
material for anterior restoration of teeth, which has proved 
up to be a good alternative to ceramics due to its good aes-
thetic properties, predictability, affordability and rapidity 
of manufacturing comparing to dental ceramics, especially 
if applied in direct restorative technique. The capacity of 
composites to cause enamel wear was proved by Chapman 
and Nathanson and by Suzuki and Leinfelder. Nevertheless, 
composites have most often been reported excessively worn 
by enamel and/or other restorative materials [19,20].

 Despite having certain disadvantages (dry luster loss, 
water absorption, aging discoloration etc.), it remains to 
be the material of choice of many dentists [21].

THE AIM
The aim of this study was to compare the wear resistance 
of such restorative materials as composite resin, feldspathic 

ceramic, leucite glass ceramic with intact enamel and to 
draw an analogy with some similar researches.

MATERIALS AND METHODS
In this research 20 extracted human teeth (maxillary in-
cisors) without fillings and carious cavities were used as 
samples. All samples were disinfected and stored in saline 
in order to prevent dehydration.

Before testing, the samples were degreased with ethyl alco-
hol and their density was determined by hydrostatic weighing.

Teeth roots were cut off for the measure of fixation on an 
organic glass plate using chemically polymerizable resin. If 
necessary, the teeth were also cut on their lateral sides in 
order to give them equal size. The samples were placed in 
a frame-holder, located on the lever of the machine MI-2 
(Fig.1), which determines abrasion resistance under slip-
ping. The force applied to the lever was equal to 29.4 N (22).

The wear of samples was determined after 200 rotations of the 
abrasive disk. At the end of testing the samples were weighed again.

Wear resistance was calculated according to this formula: 
β   =   (A – work of friction, J;  – volumetric reduce of a 

sample, mm3). 

Fig.1. MI-2 testing machine (general schema). 
1.  Shell 2. Air duct 3. Lever 4. Disk 5. Shaft 6. Reducer 
7. Electric motor 8. Clamp 9. Roller 10.  Loading 
rod 11. Weight 12. Balancing weight 13. Frame 14. 
Dynamometer 15. Screw 16. Frame holder 17. Switcher

Fig. 2. Wear resistance of natural teeth in comparison with different restorative materials [22].
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The results were compared with the results of the test per-
formed by Vodoriz et al. [22] as the one that had used similar 
testing machine for its research. These results were consolidat-
ed into one datasheet for the sake of maximal informativity.  

The results were statistically processed with paired 
samples t-test.

RESULTS AND DISCUSSION
The research has revealed that the average wear resistance of 
natural teeth was 122,67±4.9 J/mm3 (Tab 1). The archived re-
sult overcomes dental composite resin twice more (62.8±1.21 
J/mm3), feldspathic ceramic 6.5 times more (16.32±1.2 J/mm3) 
and leucite ceramic over the half (73.79±3.12 J/mm3) (Fig. 2 ).

Paired samples T-test has showed absolute (p=0) signif-
icance in all combinations of dental materials pairs 

Discussion of the results and their comparison with 
the data received by other scientists is a challenging task 
according to variety of techniques used for wear resistance 
precision and the possible influence of different variables. 

Nevertheless, some affinities should be mentioned.  Passos et 
al. in his article reports dental composite resin to be the most 
resistant to abrasion and attrition, while leucite ceramics keeps 
second place with 65-70 µm result which is very close to the natu-
ral enamel-to-enamel wear rate in vivo results (100 µm/year)  [18]. 

 Lambrechts et al. data mentions composite resin as a material 
which mechanical wear (50-80 µm/year) rate is very close to nat-
ural enamel but still depends on the type of the composite [23]. 

Etman at all also reports glass ceramic to have a friendly wear 
behavior on the opposing enamel (approx. 145 µm/year) [24].

 De Long et al. in his study of wear rate of different den-
tal ceramics and has revealed that leucite ceramic was the 
most tolerant to enamel comparing with Al2O3 ceramics 
and porcelain fused to metal [9].

 However, it shouldn’t be forgotten that the abrasion rate 
significantly decreases if the tested system is found in the 
moist circumstance (ex. saliva) [25].

 According to his investigations Park et al. recommends 
A-W GC2 (glass-ceramic) as a material of choice for res-
toration of teeth which oppose natural enamel. He also 
mentions IPS Empress 2 (leucite ceramic) to be the most 
resistant to abrasion [26].

D`Arcangelo et al.  and Hudson in their works reports 
gold alloy restorations to have the most prominent bio-
logical characteristics from the point of view of tolerance 
to hard tissues of teeth as their wear rate is very close to 
enamel [27,28]. 

CONCLUSIONS
Thus, according to this performed research and the analysis 
of the relative literature sources it can be stated that dental 
composite resin and leucite ceramics may be proposed as the 
materials of choice for anterior restoration of teeth. They have 
shown the good wear resistance and tolerance to antagonizing 
natural teeth. The last-mentioned property is crucial because 

Table.1. Detailed data on wear resistance of restorative materials.
Natural enamel Dental composite resin [22] Feldspathic ceramic [22] Leucite ceramic [22]

1 116,30 62,60 15,90 68,40

2 129,10 63,00 16,70 79,20

3 117,10 62,70 16,40 77,30

4 127,70 62,90 16,20 70,30

5 126,70 62,70 16,10 70,50

6 118,70 62,80 16,50 77,10

7 130,70 62,40 16,00 74,60

8 114,70 63,20 16,60 73,00

9 129,70 62,50 16,90 71,80

10 115,70 63,10 15,70 75,80

11 126,20 62,60 15,80 68,30

12 119,20 63,10 16,80 79,30

13 123,80 62,20 16,20 74,20

14 121,60 63,40 16,40 73,40

15 124,90 61,80 13,80 72,60

16 120,50 63,70 19,10 74,90

17 126,00 59,60 17,20 75,30

18 119,40 66,00 15,40 72,20

19 123,40 64,20 14,10 74,80

20 122,00 61,40 18,50 72,70

Mean 122,67±4.9 62.8±1.21 16.32±1.2 73.79±3.12
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hardness of materials doesn’t always predestinate success in 
rehabilitation of patient. The changes of life quality of patient 
are supposed to be the parameter which is used for evaluation 
of successful treatment. Thus, it would be a reasoned prospect 
to evaluate how patients` life quality changes depending on 
the type of restoration used for dental rehabilitation [29,30].
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