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Materials for Indirect Restorations

Single-Unit Crown for Posterior Tooth

9%
\ "PFM

®mZirconia

31% PFM

21%: LiSL, ™

¥ | ithium disilicate
38% Zirconia

® Full metal
® Others

Survey 2000 dentists:J Dent 2016; 55:40-47



Materials for Indirect Restorations

Single-Unit Crown for Anterior Tooth

"PFM
®Zirconia

® Lithium Disilicate
54% LiSi, y | eucite-glass ceramic
¥ Others

Survey 2000 dentists:J Dent 2016; 55:447



Zro2

49 9% of indirect restorations are
monolithic ZrO2

60 % of Indirect restorations utiliz
ZrQO2






2011

Data from Glidewell Dental Lab

170 K ZrO2
100 K E.Max
350 K PFM



2015

Data from Glidewell Dental Lab

1 Million ZrO2 (170K)
225 K E.Max (100 K)
175 K PFM (350 K)




Fabrication Techniqt





















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



Fracture Toughness

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
iImportant properties of any material for
many design applications






Fracture Toughness

IPS Empress: 1 K1c
Composites/Hybrid ceramics: 1.5 K1c
E.Max/Celtra Duo: 2.68.0 K1c

Lava Esthetic: 3:5.0 K1c

Tetragonal ZrO2: 5.0+ Klgava Plus,
Katana STML, Bruxzir, etc)












Crown
Fracture
Strength

(N

1.5mm 1.5mm 1.2mm 1mm Smm .bmm
e.max Zirconia Zirconia 2irconia 2irconia zirconis

Data source: Dr. BurgegtJAB)















Tetragonal
Monolithic crowns on destroyers
Framework for bridges
Monolithic or framework for AHO O & w? 7 2
Implant abutments

Cubic/Tetragonal (HT, UT)

Monolithic crowns (both anterior and posterior
Anterior 3-unit bridges
Framework for anterior crowns









Preparation
Requirements



HT/UT ZrO2
0.8 mm

PFM
2.0 mm

LISI2/ZLISI
1.5 mm










Key Points

Marginal preparation
Butt joint
Deep Chamfer
Light Chamfer

Internal line angles must be rounde









What do we cement them w

Depends upon prep design,
amount of retention, and
ability to Isolate



Two surfaces we bond (or attemp

Tooth structure

Dentin
Enamel

Restoration



OCINENS

Resin Cements with DBAAnterior
& Low retentive preps)






Light Cure Resin Ceme

Variolink Esthetic LC (lvoclar)
Choice 2 (Bisco)

NX3 (Kerr)
Calibra (Dentsply)






Dual Cure Resin Ceme

Variolink Esthetic DC (lvoclar)

Duolink Universal (Bisco)
NX3 DC (Kerr)






OCINENS

Resin Cements with DBAAnterior
& Low retentive preps)

Seltetching Resin Cements:
(Posterior with adequate retention)






OCINENS

Resin Cements with DBAAnterior
& Low retentive preps)

Seltetching Resin Cements:
(Posterior with adequate retention)

RMGI:*(Posterior with adequate
retention)



Veneers , anterior crowns, and low retentive pre
Tooth

Etch enamel followed by deniin
Rinse, lightly air dry
Apply Hema/water/glutaraldehyde solution



Gluma (Heraeus)

Telio Desensitizer (lvoclar)
G 5 (Clinicians Choice)
MicroPrime G (Danville)



Effect of Remoistening
Water vs. Desensitizer/Rewetting A

Product Dentinal Bond

Water-blotted dry 22.8
Water wet 19.2
HurriSeal 20.1
MicroPrime 20.1

AgquaPrep 18.1



Anterior crowns, and low retentive preparati
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 restorationAfter try-in)

Sandblast with 50 micron AlO2 at 280 psi
Use Alkaline cleanser solution
Use ZrO2 primer







Zirconium oxide
[IPS E.Max ZirCAD, blasted]

44.6

Clean  Water Phosphoric Ivoclean

- . acid B
I

After saliva contamination cleaned with:




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

A S

Control/ -Saliva/ -

/Clean Water

Saliva/
ZirClean







[ABLES

Group Contamination Cleaning Cement N Result

1 Mone None
Water
Z-Clean [heraCem
None MNone ZPrime = Duolink U
Saliva Water ZPrime - Duolink U

Saliva Z-Clean ZPrime - Duolink U




Cementation -
Equivalent Bond Strength — 3M™ Lava™ Plus High Translucency Zirconia

or 3AM™ Lava™ Esthetic Fluorescent Full Contour Zirconia

Shear Bond Strength (MPa)
After Aging in 37C Water or Thermocycle (TC)

24 Hour 90 Day 12,000 TC (5-56C)
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Lava Flus Lava Esthetic

Sandblast / Alcohol Wipa Sandblast/ Alcohol Wipe

Source: Prof. Martin Rosentritt, University of Regensberg TN
J Dent ResVol # 96 (Spec |ss A): 2552, 2017 Reqerabisrg

m & 3M 2017, Al Rights Reserved 2













Light cure resin ceme|

(Anterior)

Relyx Veneer Cement (3M)
Choice 2 (Bisco)

Variolink Esthetic LC (lvoclar)
NX 3 (Kerr)



Dual Cure resin ceme

Relyx Ultimate (3M)

Duolink Universal (Bisco)

NX 3 (Kerr)

Variolink Esthetic DC (lvoclar)


































































































































































