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Word ‘ceramic’ derived from the Greek word ‘keramos’ means ‘pots
and other articles made from clay, hardened by heat . So it basically
implies a material that is produced by firing or burning. During the
Stone Age, more than 10,000 years ago, ceramics were necessary
materials and have retained importance in human societies ever
since. In 700 BC - Teeth of ivory and bone that were held in place
by a gold framework were used. Animal bone and ivory from
hippotamus or elephant were used for many years thereafter. Later
human teeth sold by the poor and teeth obtained from dead were
used to make dentures and replace missing teeth. It is interesting to
note that the U. S President George Washington, in his lifetime wore
two sets of spring retained dentures ; the first one was made from
extracted teeth and the second one was made from hippopotamus
ivory by the dentist John Greenwood.

Ceramic is an inorganic compound with non-metallic properties
typically composed of metallic (or semi metallic) and non-metallic
elements (example CaO, Al203) [Kenneth J Anusavice]

Compounds of one or more metals with a nonmetallic element,
usually oxygen.They are formed of chemical and biochemical stable
substances that are brittle, strong, hard, and inert nonconductors
of thermal and electrical energy [GPT 8]

The term “All ceramic” refers to any restorative material composed
excessively of ceramic, such as feldspathic porcelain, glass ceramic,
alumina core systems and certain combination of these materials
[J. Esthetic Dent 1997, 9(2):86]

Esthetic alternative to

«  Discolored teeth
+  Grossly decayed teeth

«  Congenital anomalies
Inlays & Onlays

Abutment retainers
Denture teeth

Ceramic brackets

. Implants ( Zirconia Implants)

Contraindications:

Young permanent teeth

Small, short or thin crowns

Teeth round in cross section/More axially tapered

High lip line patients - PFM

Patient’s lifestyle susceptible to trauma
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Compressive drength 14) MFa
Dhametral tensale strength H MPa
Composition Percentage Use Tramsverse strength 62 - 90 MPa
Feldspar 60-80% Basic glass former Ehear drenpih 110 MPa
Quartz 15-25% Filler MR i Gifa
Oxide 9-15% Fluxes Sarface hardness 460 KHN
Alumina 8-20% Glass former & Spacific pravity ¥ 3.7 1 genlem
fluxes = x -
Thermal conductivaty 050 Cal Sec'em
Metallic pigments 1% Color matching -
: : Thermal diffosaary [ e’ 0
Kaolin 3-5% Binder . -
Coxlficent of Thermal expansson 12 = 1065
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Aim: To pack the particles as close as possible in order to
reduce the amount of porosity and shrinkage during firing.

They are supplied as fine powder that is designed to be mixed
with water or another vehicle and condensed into desired
form

Liquid binder:

o Distilled water.

o Propylene glycol

o Alcohol or formaldehyde based liquids

Benefits of Dense packing:

o Lower firing shrinkage

0 Less porosity

Techniques:

1.

Vibration: Mild vibration to densely pack the wet powder
upon the underlying matrix. The excess water: blotted with
a tissue.

Spatulation: Smoothening action brings the excess water
to the surface, where it is removed

Brush technique: Employs the addition of dry porcelain
powder to the surface to absorb the water.

Principle: Surface tension of water is the driving force of
condensation, hence porcelain must not dry out until
condensation is completed, irrespective of the method of
condensation.

Classification of ceramics:

1.

2.

According to Uses

a) Anterior

e) Posterior

f) Crowns

g) Veneers

h) Post & cores
i) Fpd's

j) Stain ceramic

k) Glaze ceramics

According to Composition

a) Feldspathic Porcelains
b) Leucite Reinforced Glass Ceramics

¢) Tetrasilicic fluormica based glass ceramics
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d) Lithia disilicate based ceramics
e) Alumina reinforced ceramics
f) Spinel reinforced ceramics

g) Zirconia reinforced ceramics

3. According to Firing Temperature

Forcelain

type

High lusang
Medum hsing
Liow fusing

Ultra low fusng

Chnlcal
recommendations

Firing
temperature
range
AW Denture besth, sinfered aluming

and ZTCOniE Core CEramics

1300"  Denbure taeth, presintered arconia

el 1000

850"

Crowm and beidge venesr Ceqamic

L
Crown and bndge venesr cedams

4. According to Method of firing

a) Under Atmospheric Pressure (Air)

b) Under Reduced Pressure (Vaccum)

5. According to Microstructure

a) Glass
b) Crystalline

Q) Crystal containing glass

6. According to its Function within the Restorations

a) Core ceramics—Supports and reinforces the restoration
in all-ceramic restorations

b) Opaquer ceramics — Masks or hides the metal or
underlying core ceramic. Bonds ceramic to underlying
metal

¢) Veneering ceramics

+  Body or dentin - Simulates the dentin portion of
natural teeth

+ Incisal - Simulates the enamel portion of natural
teeth

«  Gingival - Simulates the darker gingival portion of
teeth

. Translucent - Simulates translucent incisal enamel
seen some times in natural teeth

d) Stains — Used to color ceramics to improve esthetics

e) Glaze — Imparts a smooth glossy surface to the restoration

7. According to Translucency

a) Opaque
b) Transparent

C) Translucent
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8. According to Application

w

ii. Porcelain jacket crown with aluminous core.

iii. Porcelain jacket crown with leucite reinforced core.

b)Castable Glass Ceramics
LT Machiped Ko (,0,) i. Dicor : first commercially available castable glass-
Pt (0 ) ceramic
May (Mg, MRF
Hpces Mlembnn (U0,
] (WAL ¢) Injection Moulded / Heat Pressed / Hot Isostatically
T Pressed/ Shrinkfree Ceramics
Lk, Sl B8 L L i. Cerestore — 1st commercially available shrink free
ceramic
Liae ‘WS ii. Leucite Reinforced
DM -BETAL ol Lt (LA 0 iii. Lithium Disilicate Reinforced
T T AT i d. Glass Infiltrated / Slip Cast Ceramics

i. Glass infiltrated alumina core (In-Ceram Alumina).
ii. Glass infiltrated spinell core (In-Ceram Spinell).
iii. Glass infiltrated zirconia core (In-Ceram Zirconia).
9. According to Method of Fabrication . .
e) Machinable glass ceramics
i. CAD/CAM systems

ii. Copy milled systems

a) Sintered Glass ceramics

i. Porcelain jacket crown (traditional).

Material name  Material type Laboratory fabrication  Clinical recommendations
techniqueiprocedure

Vitablocs Mark il Feldspathic ceramic CADICAM Intarys, orlays, vensers, antanor and poSiencr crowns
Caral Feldspathic ceramic CADVCAM intays, onlays, vensors, antenor and posiancr crowns
Techcedam AJUTINOLS CBTAMAC Flame speaying intays, antenon and postenan CIOWNS
IPS Emgrass Leucile re-enforoed glass-ceramic Pressable Intays, onlays, veneees, antenor Crowns
IPS Emgrass Leucite re-anforced gfass-ceramic. CADICAM Intays, onlays, vensers, antenor and postencr Crowns
CADCAM
IPS E Max Litfoum desiicale glass-caramic Pretsable Inlays, onlays, vensers, anlenor and posiendr crowns
IP5 E Max Litfoum delicale glass-caramic CADICAM Inlarys, onilays, veneers, antenor and poslenor
CADICAM crowns, antenor fued parbal denbures
In-ceram Glass infiltrated alumina CADICAM Orilays, antenor and postenar ciowns,
Alumina antenos foved parial denbures
In-ceram (lass infiltrated CADVCAM Orilays, pastencr crowns and
ZETOME aluming (£r0) added) postencs oed partial denbures
Procera Polycrystaline stuming CADVCAM Antenor and pastendr Crowns
Lava Zuntoma Polerystaling ziconia (Y-TZP)  CADICAM Antenor Crowns, postenar crowns, antenar and

postenor fived partial denbures

Recent Advances: A few of the recent advances include

Lithium silicate with Zirconia (VITA Suprinty) - 2013

Enamic -Hybrid of ceramics & Composites (VITA Zahnfabrik) — 2013 To Summarize:
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To Summarize:

Methods of Processing the Cerama Core Component of 3 Ceramic Prosthess
brurtiad Formmg il Miaterial  Second Procriiang
e o] Eraempies form Step Sabmspnt Form Fimal Steps
Ot Ceramen, WA Poweder anc Siniprng of (ore Deese cove cormemr wh Vs glace
VA, Dhocirars ey fond i T e e 5 vl
LFC, S d Sigm poFTEry
Hot pressng P tmpress 7 OFT Hagh-gquainy Stan ondy o StEn Stamecigiared miay of Sipa B
30, s CECaEE, S0 and glare (lipsl e ez for
e o yEneerTg oowrs and
[ W A
Casong = g S5 iFhss core Crystalo iyt gt et R g
treaTmant o 3 gl porTeiEn
fuormes Tysas
Sip stng e AT Fowder and Farbts smEmng Frialy sreed e sl wriitrahon,
in-Cerpn Spined s s g of
e Triong e gl
weres pate
Comgues- et Corag WTARLDCS Hagh--griioy Maroues repar [ Hagh-quality v Weneer, glare
erullang (CANE of i Dt s Pt ity poisily aeTh mECared et
tully sentered o Bnadr L BrunTirl
oo aied Lo Farnaly seiered Fnal smtenndg of Fuilly srmmesd (oeE Weness glare
millang [LAME of Lired cecamar bilock e tenpdiground porinbly we e
prTaiy wrees amzn Sl ah Cor= and marn marpn
e e PereLEryl
Copy mllng Warwty of ceracw Hgh-gualty Margm regusr {if raf-guality e e glare
prdch eyl block TRy by wath repared
s o
Macheeng gredeg of  Procee AR e Oy Pt el Sarerang Hn-Qui®y Lo Werssr, glare
drp-pEee powie ol s onigreng ¥
o erdamed de somera ook TG

Conclusion: Ceramics have a great past in dentistry. The

unsurpassed aesthetic and biocompatible qualities of ‘All-ceramics’
have positioned them in the high -end segment of restorative
dentistry and provide the stimulus to seek to overcome their
limitations and continue laboratory and clinical research .The
future of ceramics is even greater since they offer great potential for -
improvement, especiallyin manufacturingtechnology.Eachsystem
has its own merits, but may also have shortcomings. Combinations
of techniques and materials are beginning to emerge which aim to
exploit the best features of each. Glass-ceramic and glass-infiltrated
alumina blocks for CAD-CAM restoration production are examples
of these and it is anticipated that this trend is likely to continue. .

Important historical events:

« 1708: First scientific laboratory experiments on ceramic -
material .

»  1728:Pierre Fauchard: Use of porcelain in dentistry .
«  1774:de Chemant: First porcelain tooth material was patented .,

«  1825: Samuel Stockton: Produced first porcelain teeth in the
us

. 1839: Invention of Vulcanized rubber
. 1870: Charles H Land: Porcelain jacket crown with Platinum foil

technique.

1903: Charles H Land: First ceramic crowns to dentistry
1965: Mc lean and Hughes: Aluminous porcelain

1968: Mc Culloch: Glass ceramic in dentistry

1983: O’ Brien : High expansion magnesia core

1983: Sozio and Riley: Cerestore

1984: Adair and Grossman : First commercial glass ceramic
(DICOR)

1988: Mormann and Brandestini: CAD-CAM.
1988: CEREC |

1989: Wohlwend and Scharer : Pressable ceramic systems (IPS
Empress)

1990’s: IPS Empress 2

1991: Celay copy milling system.
1992: Ducera LFC

1993: Procera

1994: CEREC Il

1999: Fluorapatite glass ceramic system for use in metal
ceramic

2000: CEREC I
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