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ZrO2
Zirconium dioxide

!àɯËÌÍÐÕÐÛÐÖÕȮɯɁÈɯÕÖÕ-
metallic, crystalline ceramic 
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Survey 2000 dentists:J Dent 2016; 55:40-47 

Materials for Indirect Restorations
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Materials for Indirect Restorations



ZrO2 

×49 % of indirect restorations are 
monolithic ZrO2

×60 % of indirect restorations utilize 
ZrO2





2011

×170 K ZrO2

×100 K E.Max

×350 K PFM

Data from Glidewell Dental Lab



2015

×1 Million ZrO2 (170K)

×225 K E.Max (100 K)

×175 K PFM (350 K)

Data from Glidewell Dental Lab



Fabrication Techniques















ZrO2 in Dentistry
×Tetragonal
×High Strength

×Opaque

×Cubic 
×Low strength

×Translucent



Flexural Strength



Flexural Strength

×Powder/liquid ceramic:  100 mPa

×IPS Empress: 200 mPa

×E.Max: 400 mPa

×ZrO2: 550-1500 mPa



In materials science, fracture toughness 
is a property which describes the ability 
of a material containing a crack to resist 

fracture, and is one of the most 
important properties of any material for 

many design applications

Fracture Toughness





Fracture Toughness

×IPS Empress: 1 K1c
×Composites/Hybrid ceramics: 1.5 K1c
×E.Max/Celtra Duo: 2.0-3.0 K1c 
×Lava Esthetic: 3.5-5.0 K1c
×Tetragonal ZrO2: 5.0+ K1c (Lava Plus, 

Katana STML, Bruxzir, etc)









Data source: Dr. Burgess(UAB)











×Tetragonal
×Monolithic crowns on destroyers

×Framework for bridges

×Monolithic or framework for All-ÖÕǻɯɁ7ɂÚɂ

×Implant abutments

×Cubic/Tetragonal (HT, UT)
×Monolithic crowns (both anterior and posterior)

×Anterior 3-unit bridges

×Framework for anterior crowns







Preparation 

Requirements



PFM

2.0 mm

LiSi2/ZLiSi

1.5 mm

HT/UT ZrO2

0.8 mm

ZrO2

0.5 mm







Key Points
×Marginal preparation

×Butt joint

×Deep Chamfer

×Light Chamfer

×Internal line angles must be rounded







What do we cement them with?

Depends upon prep design, 
amount of retention, and 

ability to isolate 



Two surfaces we bond  (or attempt) to:

×Tooth structure
×Dentin

×Enamel

×Restoration



Cements

×Resin Cements with DBA: (Anterior 
& Low retentive preps)





Light Cure Resin Cements

×Variolink Esthetic LC (Ivoclar)

×Choice 2 (Bisco)

×NX3 (Kerr)

×Calibra (Dentsply)





Dual Cure Resin Cements

×Variolink Esthetic DC (Ivoclar)

×Duolink Universal (Bisco)

×NX3 DC (Kerr)





Cements

×Resin Cements with DBA: (Anterior 
& Low retentive preps)

×Self-etching Resin Cements: 
(Posterior with adequate retention)





Cements
×Resin Cements with DBA: (Anterior 

& Low retentive preps)

×Self-etching Resin Cements: 
(Posterior with adequate retention)

×RMGI: (Posterior with adequate 
retention)



Veneers , anterior crowns, and low retentive preparations

×Tooth
×Etch enamel followed by dentin*
×Rinse, lightly air dry
×Apply Hema/water/glutaraldehyde solution*



×Gluma (Heraeus)

×Telio Desensitizer (Ivoclar)

×G 5 (Clinicians Choice)

×MicroPrime G (Danville)



Effect of Remoistening

Water-blotted dry 22.8
Water- wet                              19.2
Gluma Desensitizer 22.3
HurriSeal 20.1
Telio CS Desensitizer 25.8
MicroPrime 20.1
Aqua-Prep 18.1

Product Dentinal Bond

Water vs. Desensitizer/Rewetting Agent



Anterior crowns, and low retentive preparations

×Tooth
×Etch enamel followed by dentin*
×Rinse, lightly air dry
×Apply Hema/Water/ Glutaraldehyde solution*
×Blot dry
×Apply multiple coats of primer
×Air dry
×Light cure

×On the restoration (After try-in)
×Sandblast with 50 micron AlO2 at 20-40 psi
×Use Alkaline cleanser solution
×Use ZrO2 primer





61

47.8 15.8
7.9 44.6

Zirconium oxide
[IPS E.Max ZirCAD, blasted]

Clean Water Phosphoric
acid

Ivoclean

After saliva contamination cleaned with:



Saliva/
Water

30.9 mPa 34.5 mPa9.3 mPa

Control/
/Clean

Saliva/
ZirClean

ZrO2 before and after Saliva Contamination
Chen L, Gleave C, Fuessle, Suh BI. CED-IADR 2017















Light cure resin cements
(Anterior)

×Relyx Veneer Cement (3M)

×Choice 2 (Bisco)

×Variolink Esthetic LC (Ivoclar) 

×NX 3 (Kerr)



Dual Cure resin cements

×Relyx Ultimate (3M)

×Duolink Universal (Bisco)

×NX 3 (Kerr)

×Variolink Esthetic DC (Ivoclar)












































































































