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Abstract

A universal testing machine (Instron) was used to measure the

bond strength values, where a specially designed brass attachment was
constructed to hold the resin block in place during testing. All samples
were mounted on the lower compartment of the Instron testing
machine. Shear testing was done by compressive mode of load applied
at the tooth structure- ceramic disc (enamel and dentin) interface at

cross head speed of 0.5mm/min. The load at failure was divided by the



interfacial bonding area to express the bond strength in Mpa and the

load deflection curve was recorded using computer software.
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The present investigation was designed to evaluate the effect of two
preparation designs namely: window type and incisal wrap around, and

two depths of preparation: Enamel / Dentin on the:

1- Shear bond strength,

2- Marginal accuracy, and



3- Micro-leakage.

Of two types of porcelain laminate veneers (pressable and

machinable).

Dedication



This work is dedicated to....
My parents for their endless love and support,

My wife for her encouragement and understanding,

and

Last but not least my beloved twins

Malak and Hussein

Acknowledgement



First of all, | want to thank God for giving me the
strength, the effort and everything that helped me in

accomplishing this thesis.

| am greatly honored to express my deepest gratitude to
Prof. Dr. Ihab El Sayed Mosleh, Professor and head of Fixed
Prosthodontics Department, Faculty of Oral and Dental
Medicine Cairo University, for his unlimited guidance,
continous encouragement and fatherly attitude since the under

graduate part of my life.

| would like to express my deep thanks to Dr. Hanan
Ahmed Naguib, Associate Professor, Fixed Prosthodontics
department, Faculty of Oral and Dental Medicine Cairo
University for her help, support and guidance to establish this

work.

Many thanks are due to Prof.Dr. Hesham Hussein
Khalifa, Professor of Animal Physiology, Vice Dean, Faculty of

Agriculture, Al-Azhar University, for his helpful discussion in

accomplishing the statistical part of this study.

Many thanks should be given to all staff members, Fixed
Prosthodontics Department, Faculty of Oral and Dental
Medicine Cairo University, for their help and cooperation to

establish this research.

List of Contents

S o) i =] o] LTS TP UPRP PP i



LiSt OFf fIUIES covveeieiieeeeee e e iii

List Of di@agrams ...coouueeiiiiieiice e viii
INErOAUCTION. .. ciiiiiiie e 1
ReView Of [Iterature.......oovviveiiiiiiiiee e, 4
Statement of the problem ..., 39
Aim Of the StUAY ..cevveice e 40
Materials and methods ........coooviiiiiiiiiiiii 41
R U1 E R 104
DT R o8 13 Lo ] o 137
Summary and ConcluSioNS .......coevvviieeiiiiiniieiie e, 149
RETEIENCES et e e 157
ArabiC SUMMAIY ...ccoiiiieice e e e --
Table . Page

List of Tables J

no. no.

1 Composition of artificial saliva. | 42

2 Samples grouping of shear bond strength test. | 43

3 Scoring of modified adhesive remnant index (ARI) and | 69




failure modes.

Samples grouping of marginal accuracy and micro-

4
leakage tests. | 72
5 Virtual design parameters used for construction of 79
laminate veneers.

6 Patients grouping | 95
7 USPHS criteria for classification of veneers | 10g
Descriptive statistics and test of significance of enamel

8 | and dentin tooth structures with both tested| 106
construction techniques on mean shear bond strength.
Prevalence and test of significance for the effect of
9 . e . 111
different ceramic disc’s materials on ARl score.
Prevalence and test of significance for the effect of tooth
10 113
structure on ARl score.
Descriptive statistics and test of significance for the
11 effect of preparation designs on marginal gap 119
measurements of the two tested construction
techniques.
Descriptive statistics and test of significance for the
12 | effect of preparation and construction technique on | 121
mean marginal gap.
Descriptive statistics and test of significance for the
13 | effect of preparation design and ceramic construction | 127
technique on micro-leakage.
Descriptive statistics and test of significance for the
effect of preparation design and construction technique | 129
14 on mean micro-leakage values.
Clinical evaluation of veneers of Group A (window
15 preparation design) 134
Clinical evaluation of veneers of Group B (incisal wra
16 b B Pl 136

around preparation design):




Diag. . . Page
o List of diagrams o
1 Schematic diagram of holding device. | 44
2 Schematic diagram of the ceramic disc. 45
3 Schematic diagram of the loading device. 61
4 | Schematic diagram for both tested preparation designs. 70
Fig. , , Page
I List of Figures J
no. no.
1 The split metal ring and sleeve. | 43
2 The holding device. | 44
3 Molar tooth embedded in the acrylic block aided by the 45
holding device.
4 The stainless steel model for ceramic discs fabrication. | 46
c A- The Cerec Opti-spary  B- Scanning the model with the 47
in Eos.
6 Digital impression taking. | 48
7 The virtual 3D image of the model. | 48
g Determination of the disc margin using the automatic 48
margin finder tool.
9 The milling preview of the ceramic disc. | 49
A - Blocks menu of CEREC software.
10 B - The milling chamber.| 51
C-The MC-XL milling machine.
11 Checking of milled discs on their corresponding metal | 52




model.

12 Wax inside the metal mold. | 53

13 Sprues of wax discs attached to the ring base. | 53

14 The investment ring left to set. | 54

15 The investment ring inside the burnout furnace. | 55

16 The EP 600 press furnace. | 56

17 The acrylic block screwed inside the Teflon base. | 57

18 The milling surveyor (AF 30 milling machine). | 58

19 The loading device. | 61

20 Teflon base holding the acrylic resin block in place. | 62

21 Jacket grip holder holding the disc for luting agent 63
application.

22 Load applied by loading device on the ceramic disc to 64
ensure proper seating during cementation.

23 The automatic thermo cycling unit. | 65
The brass attachment used to hold the acrylic resin block

24 , , _ 66
in place during shear bond strength testing.

25 The instron machine chisel applying bond strength test. | 67
The image analysis software to identify the mode of

26 , 68
failure.
The tooth placed in the acrylic resin block parallel to the

27 o . . . 72
long axis with the aid of the holding device.

28 Impression making for the putty index guiding material. | 73

59 Sectioning of the putty index into two halves labio- 24
palatally.

10 Komet laminate veneer preparation kit used for teeth 24

preparations.




