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Statement 

of the 

problem

• lack of data regarding the most suitable prosthetic

treatment for excessive tooth loss associated with bruxism

• clinical decisions are based on dentist’s preference,

experience or materials availability



Aim of the 

study

The aim of this in vitro study was to analyze the effect of

bruxism-simulated dynamic loading, using acoustic

emission testing, on the debonding of occlusal veneers

fabricated from three CAD/CAM materials:

❖ IPS e.max CAD

❖ Vita Enamic

❖ Bruxzir



Materials & 

Methods

Sample grouping
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Sample grouping

Static loading test

IPS e.max
CAD

lithium disilicate

VITA Enamic

hybrid ceramic
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translucent zirconia



Materials & 

Methods

Fatigue test
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Teeth preparation
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Occlusal veneer fabrication
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Occlusal veneer fabrication
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Occlusal veneer fabrication

IPS e.max CAD occlusal veneers before and after crystallization
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Occlusal veneer fabrication

Vita Enamic occlusal veneers during polishing
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Methods

Surface treatment

• IPS e.max CAD: 20 sec HF acid etching & silanization

• Vita Enamic: 60 sec HF acid etching & silanization

• Bruxzir: sandblasting
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Methods

Cementation of occlusal 

veneers

Customized loading apparatus
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Methods

Loading

Fatigue test

30 samples 30 samples

• static lateral loading Bruxism-simulation: 

• chewing simulation

• cyclic lateral loading

(accelerated fatigue)

Static loading test
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Bruxism-simulation: 

• chewing simulation

• cyclic lateral loading

(accelerated fatigue)
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• static lateral loading Bruxism-simulation: 

• chewing simulation

• cyclic lateral loading

(accelerated fatigue)
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Methods

Acoustic emission testing



Results

Mean and SD of load at failure in the static loading test

Static loading test results

Table 5: Mean and SD of the static loading test 

 Mean Std. deviation p-value 

IPS e.max 493.2105 102.2413 

2.97E-15 Vita Enamic 499.5789 123.1247 

Bruxzir 843.1111 141.4916 

IPS e.max * Vita Enamic   0.863268 

Vita Enamic * Bruxzir   1.58E-11 

Bruxzir * IPS e.max CAD   5.02E-13 

 



Results

Mean and SD of load at failure in the static loading test

Fatigue test results

Table 6: Mean and SD of the fatigue test 

 

Load Number of cycles 

Mean SD p-value Mean SD p-value 

IPS e.max 250.70 46.13 

0.008835 

61200 9598 

0.001139 Vita Enamic 274.10 50.29 72072 15069 

Bruxzir 335.30 55.00 88848 12707 

IPS e.max CAD * Vita 

Enamic 

  0.29253   0.07028 

Vita Enamic * Bruxzir   0.01822   0.01492 

Bruxzir * IPS e.max 

CAD 

  0.00154   3.255E-05 

 



Results

Weibull statistical analysis

Weibull distribution of the fatigue test results



Results

Weibull statistical analysis



Results

Acoustic emission testing

(static loading test)

Average frequency vs. rise amplitude plots showing more distribution of signals along the x-axis in debonded

samples: Bruxzir samples and more distribution of signals along the y-axis in fractured samples: Vita Enamic

more than IPS e.max CAD



Results

Acoustic emission testing

(fatigue test)
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