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Comparative in-vivo study on the wear 
resistance of three different denture teeth 

materials -1-year study 
Reham El Sharabasy1, Mahmoud El Moutassim -bellah El Homossany2 

Aim: The purpose of this study was to evaluate the wear resistance of three denture teeth materials using the desktop 
scanner. 
Materials and methods: Fifteen completely edentulous patients were selected. All the patients received complete maxillary 
and mandibular dentures. The patients were divided into three groups: Group I patients received maxillary dentures with 
modified anatomic cross linked acrylic resin denture teeth, Group II received maxillary dentures with nano-hybrid 
composite teeth. Group III patients received maxillary dentures with light cured composite occlusal surfaces. All the 
maxillary dentures of the three groups were scanned using desktop scanner. Each scan was carried out at the baseline, 6 and 
12 months. The software was used to compare the scanned dentures by superimposing the STL files. 
Results: There was a significant difference between the light cured composite, the acrylic and composite teeth in both 
intervals. While there was significant difference between the composite and acrylic teeth in 0-12 months period. At (0-6 
months) it was found that the mean of wear in denture teeth made from acrylic resin, composite teeth and light cured 
composite was 46.13, 44.87 and 36.27 μm . At the interval period (0-12 months), the mean of wear of denture teeth made 
from acrylic resin, composite teeth and light cured composite was 120.27, 92.07 and 64.53 μm and there was statistically 
significant differences between the groups where (p<0.001). 
Conclusion: denture teeth modified with light cured composite resin showed the less total wear compared to acrylic and 
composite denture teeth. 
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Introduction 
When treating patients with dentures, 

it's crucial to take into account the prosthetic 
teeth's resistance to wear. Excessive wear on 
the occlusal surfaces of the teeth can result in 
a decrease in masticatory effectiveness, poor 
aesthetics, and a reduction in the vertical 
dimensions of the occlusion.(1) 

The majority of artificial teeth are 
made of (poly methyl methacrylate). 
However, some producers incorporated 
silicon dioxide as an inorganic filler to 
increase abrasion resistance.(2) In a similar 
vein, inorganic filler particles may be added 
to a urethane dimethacrylate matrix to make 
artificial resin teeth.(2) Interpenetrating resin 
networks and double cross-linking were used 
in the development of cross-linked acrylic 
resin teeth, which have been introduced to 
improve wear resistance.(3,4)  

The producers created microfilled 
and nanofilled teeth to show off outstanding 
cosmetic and mechanical qualities. 
Composite resin artificial teeth were created 
in the 1980s with the goal of having better 
wear resistance than acrylic resin teeth and 
being less abrasive to the natural dentition 
than ceramic teeth. (5,6) The degree of tooth 
wear varies among individuals in clinical 
situations. Wear is the gradual decomposition 
of material brought on by the friction of 
moving surfaces. The term wear is used to 
describe a mixture of abrasion, attrition, 
fatigue wear, and erosion.(7) The mouth 
cavity is subject to a variety of wear 
processes, such as mechanical force contact, 
pH, temperature, eating patterns, and 
occlusal force.(8) 

To compare the wear resistance of 
prosthetic teeth, several research have been 
done. Feldspathic ceramic, nano-filled 
composite resin, experimental acrylic resin 
with UDMA/PMMA, and IPN acrylic resin 
teeth were all put to the test for wear 
resistance by Ghazal and Kern. They 
discovered that composite teeth 

outperformed acrylic teeth in terms of wear 
resistance. Composite teeth with nanofillers 
wore out more quickly in the same trial than 
composite teeth with conventional 
microfillers.(9) 

Nano-composite denture teeth were 
created to address the concerns with staining, 
wear resistance, and polishing. (10) Several 
investigations found that nano-composites 
are more resistant to wear than IPN, DCL, 
and uncross-linked acrylic denture teeth.(11,12) 
In 2009, Ivoclar Vivadent introduced new 
nanohybrid composite denture teeth (SR 
Phonares) to the market. The novel nano-
hybrid composite is made up of UDMA 
matrix, three distinct fillers, and PMMA 
clusters that have been strategically placed 
throughout the structure. To enhance the 
matrix and improve the material's hardness 
and wear resistance, inorganic densified 
silanized SiO2 was utilized. To reinforce the 
composite structure and help reduce wear on 
the opposing teeth, silanized SiO2 
nanoparticle was utilized. DMA polymer 
with an inorganically filled DMA 
polymer was employed to reduce shrinkage 
stress during polymerization. (13) 

It may be less necessary to employ 
other lengthy procedures if visible light-
cured composite resins are used to replace 
lost or broken denture teeth. It is used to 
repair missing or damaged denture teeth, 
make artificial teeth match nearby teeth, 
reconstruct abraded surfaces on artificial 
teeth, and replace broken or lost denture teeth 
(14-16) The strength of the link between the two 
materials determines how well the maneuver 
may be executed. (14,17) The literature review 
found few investigations on the bonding of 
acrylic resin with light-cured composite 
resins.(18,19) The thickness of composite resin 
for denture repair has not been widely 
studied. As a material for repairing artificial 
teeth, they focused more on the sort of 
surface treatment than the composite 
thickness. (18) Swift et al. demonstrated the 
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utilization of composites with a 2.5mm 
thickness.(20) Denture teeth were attached 
with 4mm thick cold-cured acrylic resins. 
This was accomplished in two steps of 2 mm 
each. On the acrylic resin teeth, a bonding 
zone with an estimated depth of 1 to 1.5 mm 
was visible. The effectiveness of bonding in 
different areas of the tooth may depend on the 
degree of resin molecule cross-linking as 
well as resin structure.(18) Caswell and 
Norling's investigation showed such bonding 
variability for specific brands of prosthetic 
teeth. (21) 

Steel reference balls affixed to the 
denture base and a dial gauge were used in 
the 1970s to assess denture wear. The amount 
of wear was measured using calipers, 
stereophotogrammetry (22), reflex microscopy 
(23), computerized coordinate measurement 
devices, and triangulation laser sensors.(24,25)  
Another study compared the vertical and 
volumetric loss of wear facets determined by 
a laser scanner, a mechanical sensor, and an 
optical sensor using monochromatic 
aberration.(26) But compared to the optical 
sensor, the mechanical sensor recorded larger 
volumetric loss values and lower vertical loss 
values. A laser scanner was used in earlier 
investigations to quantify wear on artificial 
teeth.(27,28) 

One study suggested that wear 
analysis might be restricted to posterior 
teeth.(28) No variations in total wear were 
detected in a three-year clinical evaluation of 
various denture tooth materials based on 
cuspal structure, tooth material, preferred 
chewing side, or gender. (24) In contrast, 
mandibular teeth in second molars and 
maxillary teeth in first molars both 
experienced accelerated tooth deterioration. 
Confirming laboratory results with clinical 
trials on denture tooth material wear may be 
challenging due to high inter-individual 
variability. Therefore, the purpose of this 
randomized study was to compare and 
clinically assess the wear resistance of 

various denture teeth materials utilizing 
digital technology. This study's null 
hypothesis was that there was no difference 
between acrylic, composite or light-cured 
composite artificial denture teeth. 
 
Materials and methods 
1-Patients enrollment: 

Forty-five completely edentulous 
patients were selected from the outpatient 
clinic of Removable Prosthodontic 
Department, Faculty of Dentistry, Beni-Suef 
university. The age of the selected patients 

ranged from 45 up to 60 years. Inclusion 
criteria included: edentulous subjects with 
indication for full denture construction. 
Patients exhibiting skeletal Angle’s class-I 
maxillo-mandibular relationship, patients 
without any history of abnormal habits or 
neuro motor disorder, and patients without 
any temporomandibular joint disorders were 
included in the study. Subjects with allergy 
against ingredients of the denture base 
material, subjects from which no compliance 
can be expected, patients with history of 
bruxism were excluded from the trial 

 All of the patients in the study 
received full maxillary and mandibular 
dentures, which were made in accordance 
with standard prosthetic denture treatment 
protocols. The teeth were arranged in 
accordance with the lingualised occlusal 
concept. According to the material of the 
artificial teeth used, the patients were 
randomly divided according to a computer-
generated randomization schedule into three 
groups equal in number and gender: Group I 
patients received complete maxillary and 
mandibular dentures with modified anatomic 
cross-linked acrylic resin denture teeth (Acry 
Rock V teeth; Ruthenium group) while 
Group II received maxillary and mandibular 
complete dentures with nano-hybrid 
composite teeth for the maxillary dentures 
(SR Phonares II Typ, Ivoclar Vivadent, 
Liechtenstein).  Patients of Group III 
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received a set of maxillary and mandibular 
complete dentures after the modification of 
the occlusal surfaces of the acrylic resin 
denture teeth of the maxillary dentures with 
light cured composite.  For allocation of the 
participants a randomization sequence using 
forty-five small papers written on one third of 
them A for acrylic teeth and C for composite 
teeth and VLC for light cured teeth and put in 
sealed similar envelops. Where at time of try 
in, blindly one of the papers was drawn to 
enroll this participant in the selected group. 
At time of delivery clinical remounting was 
made, and necessary occlusal adjustments 
were performed. 
II- Preparation of composite occlusal 
surfaces of acrylic denture teeth: 
 For all the patients of Group III, after 
laboratory remounting procedure, finishing 
and polishing, clear acrylic stents were 
fabricated on the dentures. All the posterior 
teeth of the maxillary dentures were ground 
to approximately 2 mm depth. The teeth were 
conditioned by sandblasting at a pressure of 
2-3 bars using 110 µm aluminum oxide. Then 
the surfaces of the posterior teeth were wetted 
with Visio.link (Visio.link, bredent. 
Germany) using a brush and polymerized 
subsequently in the light polymerization 
unite for 90 seconds. A layer of composite 
material (Tetric N-ceram, Ivoclar Vivadent, 
Liechtenstein) was added to the occlusal 
surfaces of the teeth and then the stents were 
placed back onto the dentures. The composite 
was then polymerized using light curing 
machine. Fig (1a, b). The composite was then 
finished and polished following the usual 
manner.  
 
 
 

                  

 
  Fig.1: (a) curing of composite occlusal surfaces of 
denture teeth (b) maxillary denture with finished 
composite occlusal surfaces 
 
III- Scanning the dentures: 

All the maxillary dentures of the three 
groups after performing the necessary 
occlusal adjustments (after an occlusal 
adjustment period of 1 week) and before 
being delivered to the patients, were scanned 
using desktop scanner (Zirkonzhan, Italy). 
Each scan for each individual maxillary 
denture for each participant of the three 
included groups was carried out at the 
baseline (i.e. after occlusal adjustments), 6 
months (after the baseline), 12 months (after 
the baseline). All denture teeth were 
examined for calculus, stains, or foreign 
debris before being cleaned with an 
ultrasonic cleaning system if necessary. The 
data obtained were then collected to be used 
for comparison using (Geomagic control X 
v2018.0.0, 3D Systems Inc, Rock Hill, SC, 
USA). The software was used to compare the 
scanning of maxillary dentures at the baseline 

A 

B 
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with the scanning at 6 months, 12 months 
follow up by superimposing the images. Fig. 
(2) 
                           

         
Fig. 2: superimposed images of scanned denture 
at different follow up periods using Geomagic 
software  

 

Fig.3: Measurements of tooth wear at 
different cusps 
 
 
Results 
Statistical methods: 

The statistical package for the social 
sciences (SPSS) version 28 was used to code 
and enter the data (IBM Corp., Armonk, NY, 
USA). The mean and standard deviation were 
used to summarize the data. The analysis of 
variance (ANOVA) with multiple 
comparisons post hoc test was used to 
compare groups (Chan, 2003). P-values less 
than 0.05 were considered as statistically 
significant. 
1-Effect of different tooth materials on 
wear at First premolar, Second premolar 

and First molar during the first interval 
period (0-6 months) 

At the interval period (0-6 months) it 
was found that The calculated mean of wear 
at the first premolar ,second premolar and 
first molar  fabricated from acrylic resin was 
43.60,47.40 and 47.40 μm .The calculated 
mean of wear at the first premolar ,second 
premolar and first molar  fabricated from  
light cured composite was  42.20 ,46.20 and 
46.20 μm .The calculated mean of wear at the 
first premolar, second premolar and first 
molar fabricated from nano-composite was 
28.00 ,39.60 and 41.20 μm , significant 
differences between the groups at the first 
interval period where (p<0.001) as shown in 
Table (1) .Light cured composite was 
statistically significant (P<0.001) against 
both acrylic and composite denture teeth as 
shown in Table (2). 
 
Table (1): The mean, standard deviation (SD) 
values of wear of different groups at the first 
premolar, second premolar and first molar 
during the period (0-6) months:   

 
 
Table (2) Level of significance of different 
materials in each tooth group during the period (0-
6) months:   

 
2-Effect of different tooth materials on 
wear at First premolar, Second premolar 
and First molar during the interval period 
(0-12 months) 

At the interval period (0-12 months) 
it was found that the calculated mean of wear 

0-6 month 
Acrylic teeth Composite 

teeth 
Light cured 
Composite  P value Me

an SD Me
an SD Me

an SD 

First premolar 43.6
0 2.19 42.2

0 1.92 28.0
0 2.74 < 0.001 

Second premolar 47.4
0 2.30 46.2

0 1.30 39.6
0 0.55 < 0.001 

First molar 47.4
0 2.30 46.2

0 1.30 41.2
0 1.30 < 0.001 

 

First premolar Acrylic teeth Composite teeth Light cured 
Composite 

Acrylic teeth  1.000 < 0.001 
Composite teeth 1.000  < 0.001 
LC composite < 0.001 < 0.001  
Second premolar    
Acrylic teeth  0.742 < 0.001 
Composite teeth 0.742  < 0.001 
LC composite < 0.001 < 0.001  
First molar    
Acrylic teeth  0.861 < 0.001 
Composite teeth 0.861  0.002 
LC composite < 0.001 0.002  
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at the first premolar, second premolar and 
first molar fabricated from acrylic resin was 
102.00,124.00,134.80 μm when compared to 
the calculated mean of wear fabricated from 
composite 88.20,91.60 and 96.40 μm and the 
calculated mean of wear fabricated from 
Light cured composite 59.00,65.40 and 69.20 
μm , significant differences between the 
groups at the first interval period where 
(p<0.001) as shown in Table (3) . Light cured 
composite was statistically significant 
P<0.001 against both acrylic and composite 
denture teeth. Acrylic teeth were statistically 
significant (P<0.001) against the composite 
teeth as shown in Table (4). 
 
Table (3): The mean, standard deviation (SD) 
values of wear of different groups at the first 
premolar, second premolar and first molar 
during the period (0-12) months:   
 

 
 
Table (4) Level of significance of different denture 
teeth materials in each tooth group during the 
period (0-12) months:   

 
3- Overall wear during the t interval 
period (0-6,0-12 months) 

At the interval period (0-6 months) it 
was found that the calculated mean of wear 
of denture teeth made from acrylic resin, 
composite teeth and light cured composite 
was 46.13Um, 44.87 and 36.27 μm 
respectively .Meanwhile, at the interval 
period (0-12 months) it was found that the 

calculated mean of wear of denture teeth 
made from acrylic resin, composite teeth and 
light cured composite was 120.27, 92.07 and 
64.53 μm respectively and there was 
statistical significant differences between the 
groups where (p<0.001) as shown in Table 
(5),Fig (4) and Fig(5). 

 
Table (5) The mean, standard deviation (SD) values 
of wear of overall wear different groups 

 

 
Fig. (4): Bar graph comparing total wear of 
different denture teeth materials during 0-6 
months interval 
 

Fig (5) Bar graph comparing total wear of different 
denture teeth materials during 0-12 months 
interval  
 
Discussion 

The null hypothesis was rejected in 
this study, as there was statistically 

0-12 months 
Acrylic teeth Composite 

teeth 
Light cured 
Composite P value Me

an SD Me
an SD Me

an SD 

first premolar 102.
00 4.47 88.2

0 2.05 59.0
0 2.24 < 0.001 

Second premolar 124.
00 26.08 91.6

0 8.26 65.4
0 5.86 < 0.001 

First molar 134.
80 18.91 96.4

0 10.71 69.2
0 0.84 < 0.001 

 

First premolar Acrylic teeth Composite teeth Light cured 
Composite 

Acrylic teeth  < 0.001 < 0.001 
Composite teeth < 0.001  < 0.001 
LC composite < 0.001 < 0.001  

Second premolar   
 
 
 

Acrylic teeth  0.024 < 0.001 
Composite teeth < 0.001  0.074 
LC composite < 0.001 0.074  
First molar    
Acrylic teeth  < 0.001 < 0.001 
Composite teeth < 0.001  0.015 
LC composite < 0.001 0.015  

 

Period Acrylic teeth Composite teeth Light cured 
composite P value 

 Mean SD Mean SD Mean SD 
0-6 months 

46.13 1.59 44.87 1.12 36.27 0.8 < 0.001 

0-12 months 
120.27 12.36 92.07 1.79 64.53 1.76 < 0.001 
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significant difference between the three 
groups. 

One study found that among complete 
denture wearers, the vertical loss from 
composite resin denture teeth rose steadily 
over the course of 24 months, reaching a 
median vertical loss of 226 (171) μm after 
that time. These results can help with the 
interpretation of upcoming in vitro wear 
studies because they are consistent with the 
results of two earlier clinical trials that 
employed the same technique to measure 
wear. (31,28) The posterior denture teeth 
experienced a median vertical loss of 121-
221 μm after a year of use, according to 
Schmid-Schwap et al. (28) Another study 
found that after six months, full dentures had 
an average posterior tooth wear of 19 μm.(31) 
Less vertical loss was seen in earlier 
investigations of denture tooth wear, with 
annual wear of 58-85 (32) and 90 μm. (33)  

Through the use of technology and 
applications that are simple to use and that 
can be quickly added to the current arsenal of 
a typical clinical practice, this work 
illustrates an accurate and effective technique 
to assess denture teeth wear. It is essentially 
a superimposition technique, and depending 
on what the doctor needs, the result can be 
seen in all three dimensions and measured as 
either a linear or volumetric number. Since 
the reference area selection is simple and the 
matching procedure is totally automated, the 
operator-effect on the measured outcomes is 
anticipated to be reduced. 
  We assessed the maxillary dentures in 
our study. The jaw considerably affected the 
rate of wear, according to other studies on 
people who wore complete dentures. It was 
found that the mandibular denture teeth wore 
down more slowly than the maxillary denture 
teeth. (24,28) 

There is debate in the research on the 
impact of tooth type—molars vs. 
premolars—on wear resistance.(28, 34) It was 
shown that volumetric wear varied depending 

on the kind of tooth (molars, premolars, 
incisors, and canines.(28) Clinical studies on 
enamel and fixed polymer crowns showed 
that both had a significant impact on wear, 
with premolar wear being greater than molar 
wear. (35,36) These conflicting results may be 
explained by differences in eating behaviors, 
biting forces, and nutritional choices between 
edentulous and dentulous individuals. (37) A 
recurring theme in all the clinical research 
previously covered is the significant impact 
of the individual patient on wear. (32, 33, 28) 

 Additionally, our study found that the 
wear varied considerably, which was 
possibly due to subject variance. The degree 
of wear on the denture teeth was measured 
using a desktop scanner because of its 
accuracy and usefulness in past 
investigations.(28) These days, desktop 
scanners are thought to be the most accurate, 
successful, and practical method for 
conducting clinical wear analysis.( 38)  

The majority of clinical wear studies, 
including our own, have found that there is 
significant patient variation in the occlusal 
wear of denture teeth. One hypothesis is that 
mechanical forces (like bruxism) and other 
factors combine intricately to cause wear 
processes in the oral cavity (e.g., erosion, 
corrosion processes, and nutritional habits). 
On the other hand, it is questionable whether 
patient-related factors have an impact on how 
much wear has occurred.(9) 

According to a study by Stober et al., 
who evaluated various composite and acrylic 
teeth and found similar results, the overall 
wear of acrylic teeth in our study was 120.27 
μm, whereas the wear of nanofilled 
composite resin denture teeth was 92.07 
μm.(39) Lack of periodontal receptors may 
also explain why edentulous subjects 
experience less wear. In this regard, it is 
important to emphasize that opposing surface 
roughness significantly affects wear 
results.(40) 
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Today, laboratories use light, 
temperature, humidity, pressure, and time 
control systems to produce indirect 
composite restorations with a higher degree 
of polymerization, lower polymerization 
shrinkage stresses, and improved mechanical 
characteristics.(41) 

The improvement of composite 
resins' wear resistance with the inclusion of 
suitable fillers with particle sizes less than 0.1 
μm was previously described by Bayne et al 
(42) According to a study on wear and vertical 
loss of various composite resin restorations, 
the average total wear of composite 
restorations placed on acrylic teeth is 64.53 
μm after one year. (43) The annual wear of 
composite resin as determined by clinical 
testing differed significantly between trials. 
According to one study, a class II posterior 
composite resin restoration typically had 
wear of 205 μm after a year. (44) 

 
Conclusion 

 Within limitations of this study, it 
can be concluded that the denture teeth 
modified with light cured composite resin 
showed less total wear compared to acrylic 
and composite denture teeth. 
 
Recommendation 
In the future studies, it is recommended to 
include larger study sample and longer 
follow-up period.  
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