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ABSTRACT 

INTRODUCTION: The increasing demand for esthetics stimulated research in metal-free, tooth-colored restorations. 

OBJECTIVES: The study compares the biaxial flexural strength, surface roughness and color stability of CAD/CAM nano ceramic optimized 

composite resin Lava Ultimate material (3M ESPE), pressable ceramic IPS e-max (ivoclar vivadent) and feldspathic porcelain VM7(VITA) 

MATERIALS AND METHODS: Ninety specimens were used, divided into three groups 30 specimens each: first group of Lava Ultimate 

discs, second group of E-max Press discs and third group of VM7 discs: each group was divided into three subgroups ten specimens each: 10 

specimens were subjected to biaxial flexural strength test using universal testing machine, 10 to surface roughness test using profilometer and 

10 for color stability test using spectrophotometer. 

RESULTS: On comparing the biaxial flexural strength test there was no significant difference between Lava ultimate group and E-max press, 

while there was a significant increase in strength in Lava ultimate and E-max press group than the VM7.  

As for the surface roughness test there was no significant difference between Lava ultimate and E-max press, while there was a significant 

increase in roughness in VM7 group than Lava ultimate and E-max press groups.  

The Color difference in the three groups showed a significant increase in ΔE in Lava ultimate than E-max press. Also, there was a significant 

decrease in ΔE in VM7 group than Lava ultimate and E-max press groups. 

CONCLUSIONS: The E-max press and the Lava Ultimate showed significantly higher biaxial flexural strength values and significantly lower 

surface roughness compared to VM7. Lava Ultimate has the least color stability due to its composite matrix although it could be repolished. 

VM7 is the most color stable so it could be used as veneers although it is the weakest ceramic in the study. 
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INTRODUCTION 
Technical advances in hardware, software and materials 

provide dentists with new and improved options for indirect 

restorative materials.  

    CAD/CAM technologies offer more options to dentists 

and technicians for fabricating dental restoration. Fueling 

this trend are the development of intraoral scanning, faster 

and more accurate milling machines and stronger, tougher 

CAD/CAM materials (1). 

    Ceramics inlays/onlays have been developed for their 

excellent properties in terms of biocompatibility, chemical 

durability, and optical and esthetic superiority. Ceramics are 

believed to be superior in reproducing the beauty of form 

and the harmonious blend of shade and color. However, 

ceramic inlays have never been adopted for routine 

widespread use, because of their brittle nature, exacting 

techniques, time consuming methods, consequential 

expenses in fabrication and wear of opposing teeth (1). 

    A new material, called a Resin Nano Ceramic (RNC), is 

unique in durability and function. The material is a mixture 

of both resin and ceramic and primarily ceramic. Like a 

composite resin, the material is not brittle and exhibits high 

fracture toughness. Like a glass ceramic, the material has 

excellent polish retention for lasting esthetics. This new 

material is highly heat cured through a controlled, 

proprietary manufacturing process, which eliminates the 

need for a firing step after milling. The material is easily 

machined chairside or in a dental lab, polishes quickly to an 

esthetic finish and if necessary, it can also be further 

adapted using light-cure restoratives (2). 

    The best example for this material is 3M™ ESPE™ 

Lava™ Ultimate CAD/CAM Restorative it is a “new to the 

world” CAD/CAM product utilizing 3M’s revolutionary 

nanoceramic technology.  Lava Ultimate CAD/CAM blocks 

perform similarly to or better than glass ceramic and 

composite materials. 

    Benefits of Lava Ultimate restorative to the dentist and 

patient include a faster procedure compared to other 

CAD/CAM materials, of Durability and shock absorption 

characteristics from a unique combination of mechanical 

properties, intra-oral adjustability with light cured 

restoratives (3). 

    Another system includes innovative lithium disilicate 

glass-ceramic materials, which are particularly suited for 

single restorations as posterior inlay/onlay restorations, and 

high-stability zirconium oxide materials for long-span 

bridges it is called IPS e.max which comprises highly 

esthetic, high-strength materials (4). 

    The traditional feldspathic porcelain is typically just used 

for veneers and veneering metal-ceramics.  These ceramics 

are typically crafted using powder and liquid by hand. 

    Because of different compositions and manufacturing 

techniques, dental ceramics vary in their physical and 

mechanical properties. One important property is the strength 

of the materials, and specially the flexural strength, because of 
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the brittle nature of ceramics. Therefore, the aim of this study 

was to evaluate the biaxial flexural strength of lava ultimate 

which  is composed of resin nano ceramic to that of IPS e-max 

press and Vita VM7.  Also to compare surface roughness as 

well as color stability of restorative materials (4). 

    In light of the above information, the null hypothesis to 

be tested is that the CAD/CAM resin nano ceramic (RNC), 

will exhibit the same biaxial flexural strength, surface 

roughness and color stability as pressed ceramics and 

feldspathic glass ceramics. 

 

MATERIALS AND METHODS  
Materials: 

1- Lava™ Ultimate CAD/CAM Restorative 

Manufacturer 3M ESPE 

Composition: Silica nanomers 20nm , Zirconia nanomers 4-

11nm , Silica-zirconia nanoclusters 0.6-10 micrometers . 

Fillers 80% by weight. 

Matrix is Bis-GMA, Bis-EMA, UDMA, TEGDMA (5). 

2- IPS e.max® Press 
Manufacturer Ivoclar Vivadent 

Composition: Lithium disilicate crystals (approx. 70%), 

Li2Si2O5, embedded in a glassy matrix (6). 

3- VM7 

Manufacturer Vita Zanhfabrik Bad Sackingen, Germany 

Composition: Glass frits melted in metal oxides composed 

of SIO2, AL2O3, B2O3, Na2O, K2O, CaO, TiO2 (7). 

Methods 

Grouping 

For this study a total of ninety disc shaped specimens were 

prepared in a split mold with dimentions of 12mm in 

diameter and 2 mm thickness and divided according to the 

material used into three groups thirty disc each (n=30) 

Group I: fabricated from Lava Ultimate. Group II: 

fabricated from IPS E-max press. GroupIII: fabricated from 

VM7. 

Each group is subdivided into 3 subgroups (n=10) for each 

test.  

Samples construction 

Group I: Lava ultimate samples construction 

DWX dental milling machines (Roland DGA,USA)were 

used for the milling process of Lava Ultimate blocks into 

discs according to manufacturer instructions (8). 

Group II: IPS E-Max Press samples construction 

A cylindrical split copper mold was designed and 

constructed to allow the fabrication of wax discs and 

forming the IPS E-max discs according to manufacturer’s 

instructions (9). 

Group III: Fabrication of VM7 ceramic discs:  

VM7 powder and liquid were directly condensed into the 

hole of the split metallic mould after placement of vita 

akzent glaze as a separating medium. After drying the 

specimens were then transferred to the preprogrammed 

porcelain furnace (Vita programat p300) and the specimens 

were fired according to the manufacturer's cycle (10). 

Biaxial flexural strength test 

Each disc from the previously mentioned groups was 

centrally loaded on a 10mm diameter knife edge support at 

a cross head speed of 1mm/min with a spherical indenter of 

3mm diameter using a universal testing machine (Conten 

Industries Inc. Florida, USA) (11). 

    A thin section of rubber was placed between the 

specimen and the knife edge support to ensure uniform 

loading of the ball indenter on the specimen surface to 

accommodate any variation in the peripheral thickness or 

any distortion in the specimens surfaces (12). 

    The load at failure was recored and the biaxial flexural 

strength was calculated according to the equation (12): 

 
Where 

σ max is the maximum tensile stress (MPa) 

P is the measured load at fracture (Newtons) 

a   is the radius of knife edge support (mm) 

v is the poisson’s ratio for the material 

The poisson’s ratio of a material is defined as the lateral 

contraction per unit breadth divided by the longitudinal 

extention per unit length 

(a value of 0.25 was substituted for ceramics and a value of 

0.23 was substituted for lava ultimate) 

h is the specimens thickness measured with the digital 

micrometer (mm) 

In is the natural logarithm. 

Surface roughness measurements 

All samples were subjected to Laser Scanning Microscopy 

(LSM). 

KEYENCE VK-X100: (Keyence GmbH, Neu-Isenbuerg, 

Germany) The VK-X Series 3D Laser Scanning 

Microscope expands the capabilities of laser microscopy 

combining features of an optical microscope, roughness 

gauge, laser profilometer, and scanning electron 

microscope (13). 

    In this form of optical microscopy, the focused beam of a 

laser is scanned over the sample and the reflected intensity is 

displayed as a function of position to create a digital reflected 

light image of the sample. Scanning a focused laser beam 

allows the acquisition of digital images with very high 

resolution since the resolution is determined by the position of 

the beam rather than the pixel size of the detector. Equipment 

Confocal laser microscope with red (633nm) and IR (1152nm) 

lasers (13). 

Color Stability 

The Lava Ultimate specimens were stored in an incubator(US 

AutoFlow 4000 Series CO2 Water-Jacketed Incubator) in 

distilled water at 37ºC for 24h for rehydration and complete 

polymerization following the methodology of previous studies 

(14). 

    Baseline colour measurements were made before the 

immersion in staining solutions (tea). Initial color values 

were used as a baseline of color change evaluation. 

    Baseline colors of specimens were measured using VITA 

Easyshade compact (VITA Zahnfabrik, Bad Sackingen, 

Germany) (15).  

    VITA Easyshade was calibrated by placing a probe tip on 

the calibration port aperture before measurement according 

to manufacturer’s instructions (15). The probe tip was then 

placed perpendicular at the center of each specimen and 

flushed into the surface of specimens to obtain accurate 

measurements. The measurement procedures were repeated 

three times. All measurements were made on white 

plexiglass background in order to eliminate background 

light. 

    CIE Lab* is expressed by the L* coordinate representing 

color luminosity, varying from white to black, and the a* 

and b* coordinates representing the chromaticity of the 

color, with axes varying from green to red and blue to 

yellow, respectively. Positive a*values cover the red color 

range and negative values indicate green color range. 
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Similarly, positive b* values indicate yellow color range, 

while negative values indicate blue color range. The means 

of the values obtained were calculated, and the L*, a*, and 

b* parameters were determined. After collection of initial 

color values, the specimen were immersed in tea for a 

period of 4 weeks. Specimen were washed thoroughly and 

dried then subjected to color measurement by CIE L*a*b* 

(16). The Color difference ΔE between the color 

coordinates was obtained through Hunter equation (17): 

Δ Eab*= [(ΔL*) 2+ (Δa*) 2+ (Δb*) 2]½ 

    The staining solution was renewed every 2 days to avoid 

bacteria or yeast contamination. 

 

STATISTICAL ANALYSIS 
Data was collected, calculated, tabulated and analyzed using 

one-way ANOVA Test. Post hoc test was used to compare 

between groups. 

 

RESULTS 
Biaxial flexural strength 

The biaxial flexural strength values of lava ultimate 

specimens group I: ranged from 165.86 to 227.99 MPa with 

mean value of 197.05±19.62 MPa. The biaxial flexural 

strength test of E-max press specimens group II: ranged 

from 165.41 to 289.33 MPa as maximum with mean value 

of 215.3±37.97 MPa. The biaxial flexural strength value of 

VM7 specimens group III: ranged from 20.29 to 63.23 MPa 

with mean value of 44.5±11.83 MPa. (Table 1, Figure 1) 

    Comparison of the mean in the three groups revealed that 

the differences were statistically significant where the 

ANOVA test was 132.956 and the p-value was 0.0001. 

    Post hoc test between groups reveled that there was no 

significant difference between Lava ultimate group and E-max 

press, while there was a highly significant increase in Lava 

ultimate than VM7, also there was a significant increase in E-

max press group than the VM 
 

Table (1): Comparison between the three studied groups regarding 

Biaxial flexural strength test 

BFS(MPa) Lava 

Ultima

te 

E-max 

press 

VM7 

Min-Max 165.86-
227.99 

165.41-
289.33 

20.29-63.23 

Median 198.46 206.37 46.01 

Mean 197.05 215.3 44.39 

S.D. 19.62 37.97 11.83 

ANOVA  

P 

132.956 

0.0001* 

P1  0.459 0.0001* 

P2    0.001* 

P1 comparison between LU and both E-max and VM7 

P2 comparison between E-max and VM7 

 
Figure (1): Comparison between the three studied groups 

regarding Biaxial flexural strength test 

 

Surface roughness test 

The results of the surface roughness test of lava ultimate 

specimens group I: ranged from 0.43 um to 1.32 um with 

mean value of 0.899±0.289 um. The results of the surface 

roughness test of E-max press specimens group II: ranged 

from 0.48 to 1.33 um with mean value of 0.845±0.292 um. 

The results of surface roughness test of VM7 specimens 

group III: ranged from 1.95 to 5.12 um with mean value of 

2.826±0.867 um. (Table 2, Figure 2) 
 

Table (2): Comparison between the three studied groups regarding 

Surface roughness test. 

SR(um)

  

Lava 

Ultimate 

E-max press VM7 

Min-Max 0.45-1.32 0.48-1.33 1.95-5.12 

Median 0.9690 0.7925 2.599 

Mean 0.899 0.845 2.826 

S.D. 0.2897 0.292 0.867 

ANOVA  

P 

41.439 

0.0001** 

P1  0.925 0.0001* 

P2   0.001* 

 

 
Figure (2): Comparison between the three studied groups 

regarding Surface roughness test 
ANOVA test showed that the difference in means in the 

three groups were statistically significant where ANOVA 

test was 41.439 with p-value 0.000. 

    Post hoc test between groups reveled that there was no 

significant difference between Lava ultimate and E-max 

press, while there was a significant increase in surface 
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roughness in VM7 group more than Lava ultimate and E-

max press groups. (Figures 3-5) 

 
Figure (3): Lava Ultimate Optical image and 3Dimentional image 

 
Figure (4): E-max press Optical image and 3Dimentional image 

 
Figure (5): VM7 Optical image and 3Dimentional image 

 

Color stability test results 

The results of the ΔE of lava ultimate specimens group I: 

ranged from 4.398 to 7.44 with mean value of 5.873±0.923. 

The results of the ΔE of E-max press specimens group II: 

ranged from 2.472 to 4.989 with mean value of 

3.358±0.742. The results of ΔE of VM7 specimens group 

III: ranged from 0.583 to 4.742 with mean value of 

1.95±1.104. (Table 3, Figure 6) 

 
Table (3): Comparison between the three studied groups regarding 

change in color 

ΔE Lava 

Ultimate 

E-

max 

press 

VM7 

Min-
Max 

4.398 - 
7.440 

2.472 

- 
4.989 0.583 - 4.742 

Median 

6.055 3.168 1.770 

Mean 
5.873 3.358 1.955 

S.D. 

0.923 0.742 1.104 

ANOVA  

P 

45.082 

0.0001** 

P1  0.002* 0.0001* 

P2   0.001* 

 

 
Figure (6): Comparison between the three studied groups 

regarding change in colour. 

 

    Anova test showed that the difference in means in the 

three groups were statistically significant where Anova test 

was 45.082 with p-value 0.0001. 

    Post hoc test between groups reveled that there was a 

significant increase in ΔE in Lava ultimate than E-max 

press. Also, there was a significant decrease in ΔE in VM7 

group more than Lava ultimate and E-max press groups. 

Which means that VM7 showed the best color stability than 

E-max press and Lava Ultimate had the least color stability 

 

DISCUSSION 
The in vitro experiments that aim to analyze restoration 

failures characterized by fracture, surface roughness or 

color stability are important methods for improving 

restorative procedures (18). 

    The main criteria, on which selection of materials was 

based, was that these three materials can be used as indirect 

laminate veneers, inlays and onlays although they are 

different in type and specimen fabrication techniques.  

    Lava Ultimate CAD/CAM restorative materials has high 

fracture toughness and flexural strength which assure that 

milled restorations will exhibit excellent durability. 

    IPS e.max press was selected as a representative of the 

heat pressable glass ceramics that offers exceptional 

esthetics, high translucency and a high strength.  

    Vita VM7 is a fine structured dental ceramic offering the 

user important advantages, stability characteristics during 

firing, excellent grinding and polishing properties (18). 

    The current study compared Lava Ultimate, IPs e.max 

press and VITA VM7 materials as regards their biaxial 

flexural strength, surface roughness and colour stability. 

    Biaxial flexure testing is recognized as a reliable 

technique and the method of choice (ISO 6872) (12) for 

studying brittle materials since the maximum tensile stress 

occurs within the central loading area and edge failures are 

eliminated. This method was the one recommended by the 

International Standard Organization because the test 

standardizes specimen thickness, diameter and shape (19). 

    In the present study the biaxial flexural strength test of 

IPS E-max press and Lava ultimate showed significantly 

higher values than VM7. Similar results were found by 

Charlton et al. (20), who concluded that flexural strength 

was significantly higher for a lithia-based ceramic than 

Vitabloc Mark II which is a feldspathic porcelain. 

According to Della Bona et al. (21) this result can be 

explained by greater fracture toughness of the lithia-based 

ceramic, indicating a potential improvement on the 

structural performance. Because of its high strength, this 



 Dogheim et al.                                                                                                            Comparison of Lava Ultimate to E max press                        

Alexandria Dental Journal. (2016) Vol.41 Pages:156-162                                                                                                         160 

kind of ceramic is also indicated for anterior fixed partial 

dentures of up to three elements. 

    IPS emax press showed higher values than Lava Ultimate 

but with no significant difference this can be explained by 

the feature of the ceramics, while the lava ultimate is lower 

in biaxial flexural strength than IPS emax press as the lava 

ultimate has a composite matrix while the IPS emax press is 

pure ceramic and more homogenous material.  

    The E-max press evaluated in this study presented 

intermediary flexure values which were significantly higher 

than the VITA VM7.  

    With a reported flexural strength of 200 MPa, the Lava 

Ultimate nano-ceramic block has a higher strength than 

feldspathic porcelain VM7 (22). 

    This may be due to the structure of the Lava Ultimate 

which is a recently developed nano-ceramic restorative 

material formed of unique CAD/CAM blocks based on the 

integration of nanotechnology and ceramics. The material is 

said to offer the ease of handling of a composite material 

with a surface gloss and finish retention similar to a 

porcelain material (4). Lava Ultimate™ (3M ESPE) 

contains a blend of nano-particles agglomerated to clusters 

and individual bonded nano-particles embedded in a highly 

cross-linked polymer matrix. It is a combination of 

aggregated zirconia/silica clusters (composed of 20-µm 

silica and 4-µm to 11-µm zirconia particles), non-

agglomerated/non-aggregated 20-µm silica, and non-

agglomerated/non-aggregated 4-µm to 11-µm zirconia with 

an approximately 80% ceramic load (4). 

    Based on the current results, IPS emax pressable 

ceramics presented the highest flexural strength values of 

all materials. However, according to the ISO 6872, all of the 

ceramics used in this study presented flexure strength values 

that are clinically acceptable the improved strength allows 

for a somewhat more conservative tooth reduction. 

    Alberto et al (23) concluded that  IPS-e max exhibits 

significantly higher values in fracture load, flexural strength 

and hardness than Lava Ultimate™. On the other hand, the 

results of our study are in disagreement with the study 

conducted by Fasbinder (24) who found that, with a 

reported flexural strength of 200 MPa, the nano-ceramic 

block has a higher initial strength than feldspathic and 

leucite-reinforced porcelain blocks, as well as veneering 

porcelains for porcelain-fused-to-metal crowns. (Dennis J. 

Fasbinder, DDS). However, according to the ISO norm, all 

of the ceramics presented flexure strength values clinically 

acceptable, the improved strength allows for a somewhat 

more conservative tooth reduction. 

    Roughness is a measure of surface texture and, is often 

quantified by the deviations of the surface from its ideal 

form. If the deviations are large, then the surface is 

considered to be rough; if they are small, then the surface is 

considered smooth (25). 

    A confocal laser scanning microscope LSM was used in 

this study as it has many advantages. It is actually a 

microscope, scanning electron microscope and roughness 

Gauge in a Single Unit. It performs profile and roughness 

measurements with more accuracy and efficiency than these 

three machines. 

    As the Laser Scanning Microscope (LSM) is a non-

contact laser profilometer so it is more accurate than contact 

profilometry which underestimate the surface roughness 

thus present a smoother surface. 

    In this study the surface roughness of IPS e-max press 

showed smoother surface than the Lava Ultimate but there 

was no significant difference. This was in agreement with 

Wennerberg A et al (26) who found no significant 

differences between the E-max press and Lava Ultimate  

groups, they assumed the fact that the reduction in the pores 

between the grains is not enough to produce a significant 

difference.  

    The current study showed significant difference between 

Lava Ultimate and VM7 group and there was also a 

significant difference between Emax press and VM7 group. 

As Emax press is the smoothest followed by Lava Ultimate 

with no significant difference and the VM7 is the roughest 

with significant difference between the materials. This was 

in agreement with Beuer et al. (27) who reported higher 

strength of CAD/CAM veneering ceramic compared to the 

layered veneering technique. Using of the pressed ceramic 

may reduce the chipping incidence, since the heat pressing 

fabrication method would reduce the formation of large 

surface and flaws present in the bulk of the material. 

    The strength of a porcelain material was largely 

determined by its surface roughness and the inner structure 

of the material may cause a larger stress concentration than 

that caused by the surface roughness in combination with 

the surface flaws present on the material.  

    If the material is given an adequate surface treatment, it 

will not require properties that stop cracking and the surface 

of the material would remain smooth, which in turn results 

in a restoration that will be long lasting. 

    Several factors including powder compaction, process of 

forming, firing and also shaping can also cause flaws in 

ceramics. During these laboratory processes, the flaws may 

become inherited in the micro structure of the ceramic. 

Damage caused during grinding; pull‑out caused during 

polishing, micro-porosity present on the subsurface and the 

introduction of large pores by technicians during restoration 

manufacture are common causes of technical laboratory 

flaws that might happen during VM7 fabrication (28). 

    This would minimize the thermally induced residual (29) 

stresses. Greater porosities are results of human error that 

may occur during the fabrication stages in the dental 

laboratory. Catastrophic failures may also be induced by the 

incorporation of small impurities like pores, since cracks 

cannot be healed, but slow growth may occur under oral 

conditions (30).  

    The advent of new tooth colored restorative materials 

within the past three decades has led to a stronger patient 

orientation toward esthetic dentistry. The patient's demand 

for esthetic treatment is steadily increasing accordingly, 

several treatment options have been proposed to restore the 

esthetic appearance of the dentition, out of which porcelain 

has been proposed as the most conservative approach. 

Optimum matching with the surrounding tooth structure 

depends on not only proper initial color match but also on 

relative changes that occur with time (31). 

    In the present study the color stability of IPS e-max press, 

Lava Ultimate and VM7 was measured when immersed in 

tea for four weeks. 

    A spectrophotometer Vita easy shade was used: The CIE 

Lab was chosen to record color difference (ΔE) as it is better 

for the determination of small color differences. Several 

studies have evaluated various electronic shade matching 

devices and compared color matching accuracy to human 

observers (32). 
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    Seghi et al. (33) used instrumental calorimetric 

techniques to evaluate the color differences that can exist 

between different brands of ceramics with identical shade 

designations. They concluded that the CIE Lab color system 

provides an objective technique for evaluating the color of 

dental ceramics. 

    Spectrophotometric measurements are capable of 

detecting color differences below the threshold of visual 

perception. The value of ΔE represents relative color 

changes that an observer might report for the materials after 

immersion or between time periods. Thus ΔE is more 

meaningful than individual L* a*, b * values (34). 

    Um and Ruyter (35) explained that both tea and coffee 

contain yellow colorants. Discoloration by tea due to 

adsorption of polar colorants onto the surface of the resin 

composite materials could be removed by brushing the 

teeth, whereas, discoloration by coffee was due to both 

absorption and adsorption of the polar colorants onto the 

surface of materials. This adsorption and penetration of 

colorants into the organic phase of the materials were 

explained by the authors as probably being due to the 

compatibility of the polymer phase with the yellow 

colorants of coffee. 

    Immersion time is a critical factor in the color stability. 

In the present study, color changes become more intensive 

as immersion time increased. This finding was in 

accordance with Yannikakis et al (36) who concluded that 

the most pronounced color change occurred after 30 days 

and not in the initial hours of immersion time. 

    These results was in agreement with Ghahramanloo et al. 

(37) who found that color stability of porcelain (Vita VMK 

95) changed after immertion in tea. 

    The mean ΔE of IPS Emax press when immersed in tea 

for four weeks was 3.3 while that of lava ultimate was 5.8 

and the mean ΔE of VM7 was 1.9. In other words the VM7 

is the most color stable. The IPS e-max press follows it, but 

Lava Ultimate has the lowest color stability, so color will 

change noticeably when exposed to stains. 

    For color matching industrial professionals, an 

acceptable ΔE color difference was the perceptible color 

difference. Acceptable color differences for dental 

professionals range from a ΔE of 2.6 or 3.3 for in vitro 

studies, to 3.7 for an in vivo study (38). 

    Koksal and Dikbas (39) evaluated the color stability of 

two brands of porcelain teeth. Among the materials tested, 

porcelain was found to be more resistant to discoloration. 

They concluded that acrylic teeth showed a higher degree 

of color change and that the amount of color change for each 

group increased proportionally with time. 

    Porcelain was among the initial materials discovered to 

be used as a definitive anterior esthetic restorative material. 

In fact its selection was mainly because of its natural 

appearance, good wear resistance, and color stability. 

Dental porcelain has color and optical properties that 

simulate natural teeth. Nevertheless porcelain restorations 

are considered to be color stable, yet discoloration is one of 

the major factors for failure of esthetic restorations. There 

have been several intrinsic or extrinsic factors identified, 

which are responsible for alterations of surface 

characteristics and lustre of porcelain. Intrinsic factors 

involve changes within the material itself and extrinsic 

factors involve adsorption or absorption of stains in the oral 

cavity. Literature search has very well showed the range of 

variation and alteration in color and surface luster of 

ceramics when artificially exposed with commonly 

consumed food stuffs and drinks (40). 

 

CONCLUSION 

1- The biaxial flexural strength test of the IPS e max press and 

the Lava Ultimate showed significantly higher values than 

VM7. 

2- IPS emax press showed higher values than Lava Ultimate 

but with no significant difference. 

3- The surface roughness of both Lava Ultimate and Emax 

press was significantly lower than VM7 group as VM7 was 

the roughest.  

4- Lava Ultimate has the least color stability due to its 

composite matrix although it could be repolished every now 

and then. 

5- VM7 is the most color stable so it could be used as veneers 

although it is the weakest ceramic in the study. 
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