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ZIRCONIA: A CREDITABLE RESTORATIVE MATERIAL – A REVIEW
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ABSTRACT: Advanced ceramic materials such as Zirconia have great potential as substitutes for traditional
materials in many biomedical applications. Since the end of 1990’s, the form of partially stabilized zirconia has
been promoted as suitable for dental use due to its excellent strength and superior fracture resistance as a
result of its inherent transformation toughening. The purpose of this review is to know the evolution of zirconia
as a biomaterial, to explore the materials physical, chemical, biological and optical properties of the material.
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INTRODUCTION

Ceramic materials that are developed specially for
medical and dental use are termed as Bioceramics. Over
the last decade, zirconia has propelled a rapid
development of metal free dentistry that may provide high
biocompatibility, enhanced esthetics and improved
material strength 1

History

Zirconium minerals were discovered decades ago, but
were referred to as Jargon, Jacinth and Hyacinth. The
term zirconium comes from Arabic word: Zargon (golden
in colour) which was derived from two Persian words : Zar
(gold) and Gun (colour).The metal dioxide zirconia was
discovered by the German chemist Martin Heinrich
Klaproth in 1789 and was first isolated by Swedish
chemist Jons Jakob Berzelius in 1824.1

Properties

Zirconia is a polycrystalline ceramic without glass
component. It is a transition metal element with atomic
number 40, weight of 91.22, lustrous and exceptionally
corrosion resistant. Pure zirconium exists in crystalline
form as white and ductile metal and in amorphous form as
a blue black powder. It has density of 6.49 gm / cm, a
melting point of 1855oC or 3371oF and a boiling point of
4409oC or 7968oF. Among elements in earth’s crust it is
18th in abundance. However it does not occur in nature in
a pure state, but only in conjunction with silicate oxides
(Zro2xSio2) or as free oxide (Zro2) 2,3,4

Zirconia is available in three forms, they are1 (Fig.1)

a) Monoclinic at room temperature (27oC)
b) Tetragonal at 1170oC
c) Cubic at 2370oC

Types of Zirconia

Three types of zirconia are

a) Fully sintered or Hot Isostatically Presintered
(HIP) type - manufactured using hot isostatic
pressing with high temperature and pressure to
increase density. Ex: Zirkon, Everest-ZH.

b) Partially sintered (Non-HIP) type – manufactured
using dried Zirconia powder that is isostatically
pressed and incompletely sintered. E: Lava,
Cercon.(3)

c) Non Sintered or Green State.

Three types of Zirconia containing ceramic systems
currently used in dentistry are

a) Yttrium stabilized Tetragonal Zirconia
Polycrystalline (Y-TZP) which exhibits high
biocompatibility and improved fracture
toughness.3, 5, 6

b) Magnesium Partially Stabilized Zirconia (Mg-
PSZ)

c) Zirconia Toughened Alumina (ZTA) 7,8
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Fig.1Structure of zirconia

Fig.2 Zirconia Bridge

Fig.3 Zirconia posts

Fig.4 Implant abutments

Zirconia- Machining Techniques

Commonly used machining techniques are

a) Soft machining of presintered blocks: where a die
or a wax pattern is scanned. An enlarged
restoration is designed by computer software
(CAD) and a presintered ceramic blank is milled
by computer aided machining (CAM) and the
restoration is then sintered at high temperature.

b) Hard machining of 3Y-TZP and MG-PSZ –
presintered Y-TZP blocks are processed by hot
isostatic pressing at 1400-1500oC and machined
using milling systems.9

Indications

 It is used as a component in some abrasives
such as grinding wheels and sandpaper.

 Used for orthodontic brackets.10,11,12

 To fabricate crowns, bridges (Fig.2), posts13 -17

(Fig.3) and implant abutments1 (Fig.4).

Contraindications

 Very short clinical crown that does not permit
height of connector.

 In class II-Div 2 – due to deep bite where there
exists insufficient space for labiolingual connector
width.

 Mesial tilting of abutment with supra erupted
teeth.

 As cantilever pontic.

Advantages

The various advantages zirconia posses are:-
 Ability to be cemented with any type of adhesive
 Preparation design similar to porcelain fused

metals
 Enhanced visibility in radiographs1

 Decreased thermal conduction
 Tissue compatibility3,18,19

 Properties that prevent crack propagation
 Strong core and high flexural strength
 Ability to deliver metal free fixed partial dentures

with pontic spans of 38mm.

Disadvantages

 Weak core-veneer interface. So ceramic chipping
or cracking is possible.

 Aging can reduce mechanical features of
Zirconia.3,20
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CONCLUSION

The introduction of zirconia opens a new horizon in the
application of metal free, full ceramic restorations without
limitations. Zirconia based restorations are quiet versatile
and can be used to fabricate crowns, bridges, posts and
implant abutments in a variety of clinical situations if
appropriate guidelines are followed.
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