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ABSTRACT  

     Among the dental ceramics, zirconia(ZR O2) is the dental restorative material most commonly used in dental 

prosthetical   restoration. This material has unique characteristics, such as high fracture toughness, 

biocompatibility  and  color approximating the natural tooth color. Choosing this type of material  as a  

biomaterial in prosthetic solutions is represented by a very important reason given   by the mimicity  with the 

natural teeth of this material as well as ,its resistance, therefore it is preferred by both, patients and practitioners 

in the field but not least , by dental technicians due to the favored ease of digital software with which it is 

realizing . 
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INTRODUCTION 

     In the oral rehabilitation, dental 

prosthetics, occupies a very important 

position in the area of complex solutions 

through the fixed joint and plural 

gnatoprotective devices, on natural teeth but 

also through the implant, thus perceiving - in 

our days - quite a lot of perfectly and idealy  

demands requested at her address.   [1-4]                                                                                                                                                                           

In recent years, with the advent of the 

digitalization of the way of performing 

prosthetic works on the one hand and of the 

recording of dental impressions on the other 

hand, it has thus passed from the classical 

methods with individual impression  and 

execution time - the time taken by the 

material, - therefore important latency 

periods - as well as certain deficiencies of 

execution as well as the occurrence of some 

changes in the quality of materials through 

material characteristics, volume changes in 

different directions, depending on the stage 

and work support, to modern, digital 

methods, namely the crowns on zirconia 

support that represents the optimal solution 

for the restoration of teeth, without limiting 

us only the front teeth.                                                                                                                                              

An important objective of this sientifichal 

approach  is done by  the increased  interest 

of patients for this kind of new  material due 

to the results seen in fact and the unlike by 
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comparisation withthe old one  other dental 

tissue replacement solutions. This new 

biomaterial  solution is the one preferred by 

them because of appearance or similar to that 

of a natural tooth,  also the increased 

aesthetics as well as the resistance that 

ensures greater durability.                                                                                                                                          

Zirconia (ZrO2) is a type of ceramics  first 

identified by German chemist Martin 

Heinrich Klaproth in 1789.Zirconia is a 

white ceramic material with a characteristic 

translucency,and  the prosthetic works based 

on zirconium will have a special aesthetic 

because they will not contain any metal and 

it presents like  different shapes and sizes. 

Pure zirconia is not used in dentistry, but a 

chemical combination of it called zirconium 

oxide, the zirconia thus appears as a type of 

synthetic diamond, which revolutionized 

dentistry and the prosthetic support being 

executed with computerized systems, for this 

reason the prosthetic works based on 

zirconia are of perfect precision  and durable 

due to the superior mechanical properties of 

zirconia, such as high mechanical strength, 

as well as wear and friction resistance. ( 

Chevalier , 2006 ; Denry și Kelly , 2008).[5-

9] 

Generally,literature  daid  that  it is known  

the use of zirconia in  orthopedics began 

more than 20 years ago (Chevalier and 

Gremillard, 2008). Meanwhile, in the field of 

dentistry, using zirconium in dental 

restoration applications has become a 

practice since 1998 (Glauser et al., 2004).                                                                                                                                           

The increased resistance of zirconia has 

encouraged its use for dentistry applications, 

such as dental  inlays ,onlays,  crowns, fixed 

partial dentures (FPD) and dental implants 

(Kohal et al., 2006). Difficulties in achieving 

good aesthetics in porcelain and metal 

restorations (GFP), have increased the use of 

zirconia (Jang et al., 2011).   [10,11]                                                                                                       

A variety of techniques and technologies, 

such as combustion, casting, pressing or 

injection molding, and processing with 

computer-aided design and Computer Aided 

Manufacturing (CAD / CAM) technology 

underlie the execution and use of this 

material in dentistry.                                            

The pioneer of using CAD/CAM Computer 

Assisted Dsesign – Computer Assisted 

Manufacture) techniques for the fabrication 

of tooth restorations was Duret in the 1970s 

(Duret, 1988). Ten years later, the CEREC 

system was marketed by Siemens (now 

Sirona). Cercon from DeguDent was 

introduced in 1998. In 2001, Nobel Biocare 

unveiled Procera AllZircon (now Procera 

Zirconia), and In-Ceram YZ CUBES was 

introduced by VITA in 2004 (Ban, 2008).    

[12-14]                                                                                                                                               

For a more complex vision, meant to help 

the dentist, but also the success of the 

intervention, in the design of the dental 

crown will be taken into account the 

neighboring teeth, but also the antagonistic 

teeth. Therefore the dentist using a 

minimally invasive technique will have to 

prepare the tooth with minimal tissue loss. 

After completing the computerized design, 

the information will be transferred to the 

milling machine, which has diamond tools, 

of high precision.[15-18] 

CAD/CAM sistems  (Computer Assisted 

Dsesign – Computer Assisted 

Manufacture))are a  method that involves the 

use of a video capture, performance, high 

accuracy of detail camera, connected / 

connected to a computer. The computer will 

carry out the complete restoration design 

based on the scanned / captured 3D images 

to be placed on the tooth prepared by the 

dentist.                                                                                                                                                                      

From hystorycal of applicability , point of 

wieu ,zirconia (ZrO2 ) is widely used in 

orthopedics, in the recent past, it has also 
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become one of the preferred among 

prosthetic dentists, due to its favorable 

properties. ZrO2 was introduced to 

prosthetic dentistry about 30 years back; 

however, its use as in dental implants was 

reported only in 2004.                                          

There are highly evolved systems with which 

you can perform both zirconium and ceramic 

works (facades, inlays, crowns, etc.). they 

consist, in large part, of 3 parts. 

The first one :•  the scanner  

The scanner is a computerized system that 

produces 3D images of the dental impression 

or of the gypsum model. The image thus 

obtained is called the fingerprint. After 

recording these images, the computer can 

design a wide variety of dental works: single 

crowns, dental bridges, inlays, facets, etc. 

The device uses a technology similar to that 

of the space and aeronautics industry. After 

design, the computer sends the data, the 

milling machine.(Fig 1) 

 

 

Fig 1. Images with the  -CAD -CAM Scanner-componnents (Swing DOF) Private Dental laboratory 

IASI 

:-the milling machine 

Milling machine is the system that performs 

the milling of zirconium blocks according to 

the information received from the computer. 

It uses special milling machines with perfect 

precision. The milling machine is completely 

automated, the milling exchanges for 

processing, being carried out automatically 

during the milling process, due to the milling 

mill with which the milling machine is 

equipped.,(Fig2) 

The milling machine works based on milling 

strategies and algorithms, which are 

transmitted online in the CAM (computer 

aided manufacturing) milling program, from 

the computer where the prosthetic work was 

designed. 
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Fig. 2  Tehnological facts .Zirconium the crude product and  its milling /Private Dental 

laboratory(IASI) 

:Sintering furnace 

The sintering furnace is the apparatus 

where the zirconium work is sintered at 

temperatures of 1500 degrees C for 6-18 

hours, in order to achieve the hardness and 

translucency of the zirconia. 

 

 

Fig 3. Computer Aided Manufacturing (CAD / CAM/private  dental tehnicque / Supertherm 

Sintering Furnace/ Private Dental laboratory 
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FIG 4.Tehnological  rezults used in prosthetic treatment  by   zirconium  oxide(zn o2)- Private 

Dental laboratory-IASI. 

Therefore, prosthesis using zirconium 

support does not solve only a functional 

problem, leaving the aesthetic part on 

account of other procedures to beautify the 

smile, but it is in itself an aesthetic solution 

to cover the dental implant or a tooth with 

rehabilitation needs, or even a situation. of 

edentation in which implantation has 

contraindications. Thus, from the point of 

view of the specialists in dental prosthetics, 

the zirconia-based crowns represent the 

optimal solution for the restoration of the 

teeth, without limiting us only the front 

teeth. Unlike other dental tissue replacement 

solutions, this is the one preferred by 

patients, due to its appearance similar to that 

of a natural tooth and to the resistance that 

ensures greater durability.19-21](fig 3,4) 

Clinical Aspects of Zirconia Restorations: 

       One of the most important properties 

besides the physiognomic aspect 

undoubtedly is the biocompatibility and the 

degree of immediate adaptation of the tissues 

but also their functionality supported by the 

structural and mechanical characteristics of 

the material under study.                                                                                                                                               

Patients who are very allergic will not have 

any negative reaction, especially as the 

zirconium oxide ZrO2 has a rare and pure 

composition, does not corrode, has no 

electrical conductivity and does not irritate. 

). Unlike the rest of the crowns on metal 

support (chrome nickel; gaudent, paladium 

etc.) the zirconia layer is not oxidized by the 

fluids in the oral cavity, therefore it does not 

irritate the surrounding tissues with oxides 

and does not influence in any way the color 

of the natural teeth ,for  this reason the 

biocompatibility are mandatory (George and 

Eichmiller, 1995).                                                                                                                       

After a very short time since the mounting of 

the zirconia-based crowns, they integrate 

perfectly, becoming inseparable from 

patients, this is because, unlike the rest of the 

crowns, the zirconium-based ones are very 

light                                                                                                                                       

Inevitably in many cases where other types 

of conventional prosthetic solutions were 

used, other than those performed in the 

incidence of computerized milling being 

precisely impaired, periodontal level 
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disturbances were eliminated and thus 

completely eliminated in the case of the 

zirconia-based dental crown. (Fig 5.)                                                                                                                             

Zirconium-based dental crowns that are 

made by computerized milling (CAD-CAM 

process) and are aesthetically 

extraordinaryand also keep the conservative 

and biological principal stand up by a very 

importanrt caractheristic dental tissue 

preservation.[22]

 

 

Fig5.Clinical images  aspects of frontal  zone , zirconia fixed  restauration (self  

cazuistic).Private  Dental  Practice Iasi. 

Mechanical Properties: 

In the construction of dental restoration, 

esthetics in terms of a color and 

translucency,  for this  reason  is mainly used 

as a core material in  endodontics  intraoral 

rehabilitation , feldspathic porcelain is still 

needed for the veneers of zirconia-based 

restorative material and is only placed in the 

anterior region due to low mechanical 

stability and brittleness of porcelain(Conrad 

et al., 2007)  The relevant mechanical 

properties are high flexural strength and 

fracture toughness. This means that the 

material has the ability to stop or limit crack 

propagation (Zarone et al., 

2011)Mechanicalproperties,  the highest 

fracture toughness compared with alumina 

and porcelain and  has the highest critical 

stressintensity factor (KIC), between 6 

MPam1/2 to 11 MPam1/2, which is more 

similar to that of metals than other materials 

(Piconi and Macauro, 1999; Denry and 

Kelly, 2008), and Structure properties also 

indicate that Nanometer-sized particles have 

gained research interest in the past few 

decades because of properties of the material 

change drastically as the grain size 

approaches the nanometer scale (Sun and 

Gao, 2003).[23-25] 

Structure properties also indicate that 

nanometer-sized particles have gained 

research interest in the past few decades 

because of properties of the material change 

drastically as the grain size approaches the 

nanometer scale (Sun and Gao, 2003). 

Nanoparticleshave the capability to obstruct 

stress when under loading, thereby hindering 

crack propagation in semicrystallineand 

amorphous polymers (Zhang and Kim, 2010) 

stress when under loading, thereby hindering 

crack propagation in semicrystallineand 

amorphous polymers (Zhang and Kim, 

2010)[27,28] 

Conclusion  

The optical property of dental materials 

plays  an important role in  matching the 

ceramic restorations to the natural 

appearance of teeth. Zirconia ceramics are 

selected for the fabrication of dental 

restorationsand  it has a color similar to teeth 

but if translucency is needed then other 

ceramic materials should be 

considered.Zirconia-based dental materials 

have the potential for being  use in 

constructing dental restorationapplications 

and are recommended in clinical practice.                                                                                                

Furthermore, the introduction of stabilized 

zirconia has created a real possibility and 
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promise for the application of zirconia in 

dental reconstructions.                                                                                                 

Use of ZrO2 across various fields of 

prosthetic dentistry is growing by the day 

and similar is the scenario on the research 

front. and exist also, considerable amount of 

focus in the market on ZrO2 -based materials 
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