.| Sty
AIN EHAMIE UKIVERSITY

Surface Corrosion and Roughness of
Feldspathic Porcelain Fabricated by
Different Techniques

Thesis
Submitted to Crown and Bridge Department

Faculty of Dentistry-Ain Shams University

In Partial Fulfillment of Requirements of the Master Degree in
Fixed Prosthodontics

By
Suzan Nabil El Zamzamy
BDS( )

Faculty of Dentistry
Ain Shams University



SUPERVISORS

Dr. Jihan Farouk Mohamed Younis

Assistant Professor of Crown and Bridge
Faculty of Dentistry
Ain Shams University

Dr. Tarek Salah Morsi

Assistant Professor of Crown and Bridge
Faculty of Dentistry
Ain Shams University



Acknowledgment

First of all I would like to thank Dr/ Amina M. Hamdy, Assistant
professor of Crown and Bridge, Head of Crown and Bridge Department,
Faculty of Dentistry, Ain Shams University for her consistent support to

the postgraduate students in the Crown and Bridge department.

Secondly, I would [ike to show my great appreciation to
Dr/ Jihan Farouk, Mohamed Younis, Assistant professor of Crown and
Bridge, Faculty of Dentistry, Ain Shams University for her valuable

scientific and emotional assistance for this research.

Also, I want to thank Dr/ Tarek Salah Morsy, Assistant professor
of Crown and Bridge, Faculty of Dentistry, Ain Shams University for his
continuous scientific guidance and for his time and effort helping my

research to be done as soon as possible.



Dedication

I would like to dedicate this piece of work to;

The soul of my father who guided me through out my life and whom I'm
sure would be happy and proud if he’s still among us,

My mother and brother who supported me in every possible way to finish

my work,

My friends who gave me all the needed emotional support.

Suzan Nabil E[ Zamzamy



.'!. !

MLML_L\.\S.U

Al
sl g Glagil) acd
Dzl Glail

(e dadia
=N Jad ) ) e fAdall
Q¥ 5 adll il g ) SIS

Mupz\uh_ul.u.d\uh@s
YoNY

O3 yiiall



O 58 deaa (398 Cleaa /o

e (e daala - Glid la 448

e (e daala - Glid la 448



L 9) Ul ale ¥ elilan § lte

aSal) addall cuf o) Uide

),

55l 5 ) g
(*V)



CONTENTS

Page
LIST OF TABLES ... i
LIST OF FIGURES.........coo o ii
INTRODUCTION. ... )
REVIEW OF LITERATURE. ..o ¥
STATEMENT OF THE PROBLEM ..o, V4
AIM OF THE STUDY ... v
MATERIALSAND METHODS..........coooeerreeens A
RESULTS. ..o oy
DISCUSSION ... v
SUMMARY ..ottt AY
CONCLUSION ... AY
REFERENCES.......... e At
ARABIC SUMMARY .o -




LIST OF TABLES

Table .

No. Title Page
\ The surface roughness parameters...........ooceveeeeereeneenieeenn AR
Y The materialsused in thisstudy.........ccccoeceviercevieerecceceenee, "
v Mean and standard deviation values of surface

roughness (Ra) as function of ceramic groups and acetic
BCIA IMMENSION......eiiiiecciie e ere e ot
¢ Mean and standard deviation values of surface
roughness (Ra) as function of ceramic groups...........c....... o1
° Mean and standard deviation values of surface
roughness (Ra) as function of acetic acid immersion........... oV
1 Mean and standard deviation values of surface
roughness  (Ra) for ceramic groups before immersion
iNCitric aCid SOIULION ......ccoeevicieece e 04
v Mean and standard deviation values of surface
roughness (Ra) for ceramic groups after immersion in
acetic acid SOIULION .....ccveeiiecee e 1y
A Mean and standard deviation values of surface
roughness (Ra) for ceramic groups before/after
immersion in acetic acid SOlULION .........ccveeeeeeeriecie e 1y
4 Mean and standard deviation values of (Si) ion
leachability (%) as function of ceramic groups............c....... 14
A Mean and standard deviation values of (Al) ion
leachability (%) as function of ceramic groups............c....... v

" Mean and standard deviation values of (Na) ion

leachability (%) as function of ceramic groups..........c.cc...... vy

\Y Mean and standard deviation values of total ions

leachability (%) as function of ceramic groups............ ve




LIST OF FIGURES

';;g' Title Page
Thecopper mould...........coooiiiiiiiiii e, vy
The silicone impression material A & B (base and
CaAlYSE) . .o vy
The impression of the mould. ..........ccccoeevvecevievece e, v
The refractory Mould...........coooeieeiiniineeee e v
Programmat P):+, Ivoclar Vivadent, Schaan,
LIeChteNSLBIN.. ..o ve
Conventional build up porcelain sample........ccccceeeieeceveenen, v
Schematic representation of heat-pressing technigue............... rv
Spruing of the wax pattern attached to thering base................ rv
Top view of the sprued wax coping inside investment
ring set onthering base..........ccccooveveveece e, YA
IPS PressVEST phosphate-bonded investment materia ,
IvOClar VIVaOeNT ........ooeviieee e YA
Whip Mix Vacuum pOWEr MiXEX ........ccecvereerieriersieeseesensreeneenns v
Theinvestment ring left t0 Set.......ccoecvvevvcce e, v
The burnout fUNACE ..o £
The EPT + + Pressfurnace .......cccvevereenenenese e, £
The INVESIMENT FHING.....coiieeie e £
Divesting the investment ...........ccccooeveeceveese e, ¢y
Heat pressed porcelain sample ..., ¢y
Cerec ¥ CPU & acquiSition UNit.........ccceveeeeeveeveseeneeie s, ¢y
Optical impression of themould ...........cccceevieiininierenee, to
In Lab software image of the mould............ccooevveiveniiennne, te
Drawing the Margins ........cccoceeveeeeneerenee e, €1
MillING PrEVIEW Y ... ¢y




Yy
Y¢

Yo

A

Yv

YA

Y4

Ll

Yy

e

Y¢

Milling preview ¥ (Occlusal VIEW)........ccceveereeceneeniecie e
CAD-CAM porcelain sSample.......ccoccoveerenienenneneeneeee e

Digital MICIOSCOPE. ... .ceverueerieeieeie et ee e

The incubator containing the containers with the

POFCEIAIN ISCS ... ceveeiirieesie et

EDX and Scanning Electron MiCroSCope........c.ccueerverenruene

Histogram of the mean values of surface roughness (Ra)

(um) as function of ceramic groups and acetic acid

SOIULION IMMEISION ...

A column chart of the total mean values of surface

roughness (Ra) (um) asfunction of ceramic groups...........

A column chart of the mean values of surface roughness

(Ra) (um) asfunction of acetic acid immersion...................

Column chart of the mean values of surface roughness
(Ra) (um)  for ceramic groups before immersion in

ACEtiC AaCIA SOIULION ...

Porcelain roughness measurement of porcelain sample
group A (conventional build up), @ YD image of the

surface profile, b) the scale generated by the software...........

Porcelain roughness measurement of porcelain sample
group B (CAD-CAM), a YD image of the surface

profile, b) the scale generated by the software.......................

Porcelain roughness measurement of porcelain sample
group C (heat pressing), @ YD image of the surface

profile, b) the scale generated by the software.......................

£V
£A

¢4

o)

o¢

e

oV

o4

AR

iv



1

v

YA

Y4

£

¢y

¢y

Column chart of the mean values of surface roughness
(Ra) (um) for ceramic groups after immersion in acetic

ACHH SOIULION. ..ot e e e e e e e e e e e e

Porcelain roughness measurement of porcelain sample
group A after acidic acid immersion (conventional build
up), @ YD image of the surface profile, b) the scale

generated by the software..........cccceeveecie e,

Porcelain roughness measurement of porcelain sample
group B after acidic acid immersion (CAD-CAM), a) YD
image of the surface profile, b) the scale generated by the

SOF IV .ot e e e e e e e e e e e e e e e e e

Porcelain roughness measurement of porcelain sample
group C after acidic acid immersion (heat pressing), a)
YD image of the surface profile, b) the scale generated by

TN SO WA ...t e e e e e e e e aaans

Histogram of the mean values of surface roughness (Ra)
(um) for ceramic groups before/after immersion in acetic

ACIA SOIULION. ...

A column chart of (Si) ion leachability mean values (%)

as function of CEramiC groUPS.........cocvveererieeneesieeiee e sieneens

A column chart of (Al) ion leachability mean values (%)

as function of CEramiC grouUPS........ccocvveererieeneesieniee e seeseens

A column chart of (Na) ion leachability mean values (%)

as function of CEramiC grouUPS........ccocvveererieeneesieeiee e seeseens

A column chart of total ions |eachability mean values (%)
asfunction of ceramic groups...........coovvvviiiiiniennann...

1y

¢

¢

10

v

14

\A

vy

Ve




Introduction

INTRODUCTION

Dental ceramic materials are being used increasingly for both
anterior and posterior restorations, mainly as a result of their excellent
esthetic properties, biocompatibility and resistance to wear. Ceramics for
dental reconstructive work are multiphase silicate glass-phase ceramics,

glass ceramics or monophased glasses with varying compositions.

Degradation in the oral cavity due to mechanical, chemical or
chemical and mechanical influences made these characteristics
questionable. Influences of mentioned factors in the oral cavity are

inseparable from each other.

If chemical influences are considered, oral cavity is a very
aggressive environment for restorative materials. Firstly, saliva pH values
constantly change depending on the food intake, amount of plaque present,
saliva composition and the stomach acidity. There are numerous in vitro

studies investigating chemical degradation of reconstructive materials.

Chemical degradation of dental ceramics enhances its roughness
leading to the wear of the opposing natural tooth or restorative material,
greater plaque attachment to the ceramics, weakening of the ceramic
structure causing the critical ion ex-change at the surface and enhancing the

sensitivity to the future chemical agents.

Even though dental ceramic materials are considered more or less
inert, the possible effects of degradation products on biological systems

must not be overlooked. The composition, microstructure and physical

—
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Introduction

properties of newly launched ceramic materials differ from those traditional
ones, which may affect the inertness and/or influence plaque accumulation
on exposed surfaces. Safety cannot be inferred or extrapolated from
measurements of one ceramic formulation to other compositions or

conditions.
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REVIEW OF LITERATURE

Dental Ceramics:

There are several different types of dental porcelains used in
dentistry. Feldspathic porcelains, for example, VITA VMK (VITA
Zahnfabrik, Bad Sackingen, Germany), are formed from a mixture of
potassium feldspar and glass. After incongruent melting, feldspathic
porcelains contain weight percentage (wt%) of leucite crystals (K O
Al O SiO ) . Feldspathic porcelains are used as a veneering material for
metal ceramic restorations. Feldspathic porcelain provide excellent esthetic

and compressive strength .

Driven by a debatable need for metal-free restorations, the evolution
of all-ceramic systems for dental restorations has been remarkable in the
last three decades. Processing techniques novel to dentistry have been
developed, such as heat-pressing, slip-casting, and Computer Aided
Design-Computer- Aided Machining (CAD-CAM).

Conventional build up ceramics

Ceramics play an integral role in dentistry. Their use in dentistry
dates as far back as when Charles H. Land patented the all-porcelain
“jacket” crown. This new type of ceramic crown was introduced in S.
The procedure consisted of rebuilding the missing tooth with a porcelain
covering, or “jacket” as Land called it. While not known for its strength due
to internal microcracking, the porcelain “jacket” crown (PJC) was used

extensively until the S .
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