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       Abstract  

 

Objectives: Optimal mechanical and aesthetic properties are expected from all ceramic restorations in dentistry to 

maintain good prognosis. Zirconia restorations have had mechanical advantages and lithium disilicate ceramics have 

provided aesthetic advantages. This study intended to compare the four-point flexural strength and translucency of 

zirconia reinforced lithium silicate with solid zirconia and lithium disilicate.  

Material and Methods: 90 bars (1x4x18 mm) for flexural strength test (n=30) and 30 square shaped (1x10x10 mm) 

samples for translucency measurement (n=10)  were obtained from solid zirconia (BR-BruxZir), zirconia reinforced 

lithium silicate (VS-Vita Suprinity) and lithium disilicate (EM-Emax CAD) blocks. All BR samples were sintered, VS 

and EM were crystallized according to the manufacturer's recommendations. These samples were grinded and 

polished. Subsequently, they were ultrasonically cleaned and flexural strength values (MPa) were obtained in a 

universal test device. Color measurements were performed with a dental spectrophotometer using black and white 

backgrounds to determine the translucency values. Statistical analysis was performed using one-way ANOVA and 

Tukey HSD tests. Results: BR showed the highest mean flexural strength. There was no significant difference between 

EM and VS (p>0.05), while BR showed significantly different flexural strength (p<0.05). EM and VS showed similar 

translucency, whereas translucency of BR was significantly lower than other groups (p<0.05).  

Conclusions: Lithium silicate reinforced with zirconia showed similar translucency with lithium disilicate. However, 

being reinforced with zirconia did not contribute to four point flexural strength. 

 

                                                                                  Research Article (HRU Int J Dent Oral Res 2023; 3(2): 99-103 

 

       Keywords: Four-point flexural strength; lithium disilicate; translucency; zirconia; zirconia reinforced lithium 

silicate. 

 

       Introductıon 

 

       Innovations in the production of all-ceramic 

restorations have attracted attention for the last three 

decades due to the need for metal-free restorations [1]. 

Zirconia restorations provide mechanical advantages due 

to their high hardness and fracture toughness [2], and 

glass ceramic restorations provide an aesthetic advantage, 

but their fragility limits their use in areas where chewing 

force is intense [3]. Therefore, there is an increasing 

interest in anatomical zirconia restorations that do not 

require veneer porcelain and have good optical and 

mechanical properties [4,5]. Solid zirconia is a good 

alternative to metal-supported porcelain restorations. Its 

resistant to chipping provides the advantage of use in 

individuals with bruxism, and could be preferred in cases 

where there is not enough preparation distance for metal-

supported porcelain restorations. Enhanced colloidal 

production increases the durability of zirconia and 

improves its translucency. Pre-colored blocks do not 

require any coloring process before sintering, and after 

sintering, translucency and color close to natural 

appearance can be obtained [6]. Lithium disilicate 

monolithic restorative materials’ flexural strength is 
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130±30 MPa in the blue phase, when they are in 

precrystalline form and contain metasilicate and lithium 

disilicate cores. After the designed restorations are 

obtained from the blocks, heat treatment is applied. 

During this heat treatment, metasilicates dissolve, lithium 

disilicate crystallizes and restoration is obtained 

according to the selected block color. At this point, the 

ceramic has a crystal content of 70%, 1.5 μm in size, and 

it has a 360 Mpa flexural strength [7]. It is reported that 

the recently introduced zirconia-reinforced lithium 

silicate CAD/CAM blocks combine the material 

properties of zirconia and glass ceramics. It is 

recommended to be used as an anatomical monolithic 

restoration due to its different colors and translucency 

[8]. 

The structure and composition of ceramics affect also the 

optical properties resulting from its interaction with light 

[9]. Optical properties have an important role in 

providing translucency close to the natural tooth and 

improving the aesthetic results. The CIELab system 

enables the detection of small color differences in 

materials and is based on the discrimination of red, green 

and blue color receptors. In this three-dimensional color 

space, there are three axes as 'L, a, b'. The 'L' color 

coordinate represents lightness-darkness; In the 'a' color 

coordinate, positive values increase green and negative 

values increase redness; In the 'c' color coordinate, 

positive values indicate yellowness and negative values 

indicate blueness. Differences in materials are calculated 

with the formula (∆E= [(∆L)
2
 + (∆a)

 2
 + (∆b)

 2
]

1/2
) [10]. 

Contrast ratio and/or translucency parameter (TP) are 

used to determine the translucency property of ceramics. 

TP is defined as the color difference obtained using black 

(B) and white (W) backgrounds of a certain thickness 

[11,12] and is calculated using the 'L,a,b' values with the 

following equation: 

TP= [(LB-LW)
2
 +(aB-aW)

2
 +(bB-bW)

2
]

1/2
 [13]  

The aim of this study is to evaluate the mechanical and 

optical properties of zirconia reinforced lithium silicate 

material, which was developed to eliminate the risky 

sides of glass ceramics from a mechanical point of view 

and polycrystalline ceramics from an aesthetic point of 

view, and to compare them with solid zirconia and 

lithium disilicate. The null hypotheses (H0) of this study 

are as follows: 1) Flexural strengths of zirconia 

reinforced lithium silicate and lithium disilicate are 

similar. 2) Translucency of zirconia reinforced lithium 

silicate and lithium disilicate is similar. 

 

       

 Materıals and Methods 
 

       90 bars (1x4x18 mm) for flexural strength test 

(n=30) and 30 square shaped (1x10x10 mm) samples for 

translucency measurement (n=10)  were obtained from 

solid zirconia (BR-BruxZir), zirconia reinforced lithium 

silicate (VS-Vita Suprinity) and lithium disilicate (EM-

Emax CAD) blocks with a precision cutting device 

(Micracut 151 , Metkon Instruments Inc., Bursa, Turkey) 

at 250 rpm under water cooling. BR samples were 

sintered, VS and EM were crystallized according to the 

manufacturer's recommendations. These samples were 

grinded and polished with 240, 400, 800, 1200 and 2400 

grit SiC. Then they were ultrasonically cleaned in 

distilled water for 10 minutes and the four-point flexural 

strength test was performed on a universal test machine 

(Lloyd LRX, Ametek Inc.). The values were recorded as 

MPa. The CIELab coordinates of the ceramic samples 

were determined using a dental spectrophotometer (Vita 

Easyshade V, Vita Zahnfabrik, Germany). Translucency 

parameters were measured and calculated for the same 

sample using black and white backgrounds according to 

the formula. 

 

 

       Results 

 

       The highest mean flexural strength was obtained in 

the BR, whereas the lowest mean flexural strength was 

observed in the EM. As a result of the comparisons, it 

was determined that there was no significant difference 

between EM and VS (p>0.05), however a statistically 

significant difference was found in the BR group 

compared to the other groups (p<0.05). Table 1 shows 

the mean flexural strength values (MPa) and 

comparisons. 

       In the translucency measurement results, the highest 

mean value was obtained in the EM and the lowest mean 

value was observed in the BR. Significantly lower 

translucency values were obtained in the BR compared to 

the EM and VS (p<0.05). There was no significant 

difference between EM and VS (p>0.05). Table 2 shows 

the mean translucency values and comparisons. 
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Table 1. Mean flexural strengths of the materials 

(standard deviation). 

Bruxzir (BR) 

IPS e.max 

CAD (EM) 

Vita Suprinity 

(VS) 

12,17 (0,60) 
A
 21,26 (1,14) 

B
 21,03 (0,73) 

B
 

* The same capital letters in the superscript show 

that there is no significant difference in the groups 

between the columns (p>0.05). 

Table 2. Mean translucency values of the materials 

(standard deviation). 

       Discussion 

 

       Flexural strength and translucency measurements 

were made in this study, considering that lithium silicate 

blocks reinforced with zirconia could combine the 

aesthetic properties of lithium disilicate and the durability 

of solid zirconia. Lithium silicate reinforced with 

zirconia showed similar results to lithium disilicate in 

terms of flexural strength and translucency. Therefore, 

null hypotheses were accepted.  

       The production techniques used for dental ceramics 

and the structural properties of the materials are effective 

in determining their durability. Various shapes and sizes 

of pores, micro and macro cracks, milling parameters are 

among the factors affecting their durability[14,15]. 

Biaxial, three-point and four-point flexural strength tests 

can be used to investigate the mechanical properties of 

ceramic materials [16]. In this study, it has been shown 

that zirconia has a significantly higher flexural strength 

than lithium disilicate. Although it was thought that 

zirconia-reinforced lithium silicate ceramics would show 

flexural strength similar to zirconia or higher than lithium 

disilicate glass ceramics, the results did not confirm this. 

Therefore, it couldn’t be said that lithium silicate 

containing glassy matrix reinforced with zirconia 

provides a significant advantage in terms of durability 

compared to lithium disilicate. In another study[17] the 

three-point flexural strength of the VS was found to be 

179 ± 56 MPa, in our study the four-point flexural 

strength was determined as 149.21 ± 32.99. In another 

study[18] comparing LD and VS, the three-point flexural 

strength was found to be 289 MPa ± 20 and 230 ± 20 

MPa respectively, and it was reported that LD had 

significantly higher flexural strength. It is thought that 

test mechanisms may lead to different results. The three-

point test configuration exposes only a very small portion 

of the sample to maximum stress. Therefore, the three-

point flexural strengths are likely to be much greater than 

the four-point flexural strengths. Although three-point 

flexural strength is easier to test, four-point flexural 

strength is preferred and recommended in determining 

the properties of materials [19]. In a study[20] on molar 

crowns, it was reported that zirconia was found to be 

higher than zirconia-reinforced lithium silicate and 

lithium disilicate, whereas zirconia-reinforced lithium 

silicate had significantly the lowest strength. In our 

study, VS has a higher mean flexural strength than EM, 

but no significant difference was found. 

       There are spectrophotometers, colorimeters and 

imaging systems for clinical evaluation of optical 

properties. Many devices can be used for color 

determination [21]. Spectrophotometers are devices that 

can be used in the evaluation of optical properties and the 

most accurate measurements can be easily obtained. 

They record the light transmission and reflection of the 

object [10]. The scattering of the light coming into the 

restoration under the surface is an important factor in 

obtaining the natural appearance. If the majority of the 

light is scattered or reflected, it causes the material to 

appear opaque, while the majority of it is transmitted or a 

small part of it is scattered, making it appear translucent 

[22]. If the material is completely transparent, all the 

light is transmitted and the white color is perceived; if it 

is completely opaque, all light is absorbed and black 

color is perceived. Generally, however, some of the 

Bruxzir (BR) 

IPS e.max CAD 

(EM) 

Vita Suprinity (VS) 

470,32 

(98,31) 
A
 

139,15 (22,69) 

B
 

149,21 (32,99) 
B
 

* The same capital letters in the superscript show that 

there is no significant difference in the groups between 

the columns (p>0.05). 
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wavelengths (colors) are absorbed and others transmitted. 

In this case, the perceived color is determined by the 

transmitted wavelengths [23]. Metal oxides and 

opacifiers in ceramics can prevent the transmission of 

light and adversely affect the translucency feature, which 

has an important effect on the natural appearance of the 

restoration [24]. The translucency values of dental 

ceramics are affected by grain size, chemical structure, 

pores and crystalline content. Since zirconia does not 

contain a glassy matrix, it shows lower translucency than 

other ceramics due to its dense polycrystalline structure 

[25]. Higher crystalline content increases flexural 

strength and decreases translucency [26]. In this study, 

BR showed a significant difference in terms of 

translucency compared to other groups. Having a 

polycrystalline content caused it to exhibit lower 

translucency than other ceramics containing glassy 

matrix. In a similar study[27], VS showed higher 

translucency than EM. Bahgat et al[28] showed that VS 

(22.43±0.69) had a significantly higher translucency than 

EM (20.41±0.41), and Günal et al[29] showed that EM 

(16.13±0.33) had a significantly higher translucency than 

VS (14.26±0.52). In this study, the highest translucency 

value was observed in the EM group, but no significant 

difference was found between the translucency values of 

VS and EM. However, it is thought that the zirconia 

content in the glassy matrix reduces the translucency 

value compared to EM. 

       However, this study was not free of limitations. The 

specimens were manufactured and tested according to 

ideal conditions, therefore clinical conditions may not be 

reflected actually. Degree of technique sensitivity were 

not evaluated in terms of clinical use. The visual shade 

detections  must also be experienced chairside with the 

tested ceramics in this study by different thicknesses and 

color devices. 

 

 

       Conclusıon  

 

       VS could not provide an advantage in combining the 

strength of zirconia and the aesthetic properties of 

lithium disilicate. Although it has similar properties with 

EM in terms of translucency, it does not differ in flexural 

strength. Further studies on the subject will be useful for 

making comparisons that will contribute to clinical use. 
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