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Creativity with CeramicsCreativity with Ceramics

David S. Hornbrook, DDS, FAACDDavid S. Hornbrook, DDS, FAACD

$1495$1495

www.davidhornbrook.com

($ 250 discount for new dentists)

$3995$3995

www.davidhornbrook.com

($ 500 discount for new dentists)
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www.davidhornbrook.comwww.davidhornbrook.com

david@hornbrook.comdavid@hornbrook.com
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Cementation GuidesCementation Guides
Anterior adhesive cementation

Posterior adhesive cementation

Posterior non‐adhesive (Luting) 
cementation

Anterior adhesive cementation

Posterior adhesive cementation

Posterior non‐adhesive (Luting) 
cementation
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PMMA (milled resin)
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$ 79 per segment
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$ 
$ 79.00
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LiteTouchLiteTouch
Erbium:YAG Hard/soft tissue laser

(AMD Lasers)
Erbium:YAG Hard/soft tissue laser

(AMD Lasers)

PMMA Provisional over “H” AbutmentPMMA Provisional over “H” Abutment
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www.Primotecusa.comwww.Primotecusa.com

PrimoStickPrimoStick
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UCLA Abutment with 
pressed Lithium Disilicate

“H” Abutment

Universal Base (Nobel)Universal Base (Nobel)
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Viteo Base (Ivoclar)Viteo Base (Ivoclar)

Gingival Shade Guide 
(Ivoclar)

Gingival Shade Guide 
(Ivoclar)
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Duo-Link Universal
(Bisco)

Duo-Link Universal
(Bisco)
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IPA
(Nobel)
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PMMA filled with Luxatemp placed on nylon hex copingPMMA filled with Luxatemp placed on nylon hex coping

Access Edge (Centrix)

Full Contour Zirconium-oxideFull Contour Zirconium-oxide

Traditional ZrO2
HT ZrO2

Traditional ZrO2
HT ZrO2
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Flexural Strength

Flexural StrengthFlexural Strength

Powder/liquid ceramic:  100 mPa

IPS Empress: 200 mPa

E.Max: 400 mPa

ZrO2: 650‐1500 mPa

Powder/liquid ceramic:  100 mPa

IPS Empress: 200 mPa

E.Max: 400 mPa

ZrO2: 650‐1500 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

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 ToughnessFracture Toughness
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Fracture ToughnessFracture 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)

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)
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Bleach A1 A2 A3 A3.5 B1 C1 D2

Lava Esthetic ZrO2 

Natural Die Prep Shade Guide
(Ivoclar)
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Where do I use the Lava Esthetic?Where do I use the Lava Esthetic?

Posterior single units

Posterior 3 unit bridges             
(replacing premolars only: pontic width 9.0 mm)

Anterior 3 unit bridges                             
(replacing a single tooth: pontic width 11.0 mm)

Anterior crowns on destroyers

Posterior single units

Posterior 3 unit bridges             
(replacing premolars only: pontic width 9.0 mm)

Anterior 3 unit bridges                             
(replacing a single tooth: pontic width 11.0 mm)

Anterior crowns on destroyers

Lava Esthetic 3 unit bridge

<11.0 mm<11.0 mm

<9.0 mm<9.0 mm



20

Cantilever 
Bridges

Cantilever 
Bridges

What do we cement them with?What do we cement them with?

Depends upon prep design, 
amount of retention, and 

ability to isolate 

Depends upon prep design, 
amount of retention, and 

ability to isolate 
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Two surfaces we bond  (or attempt) to:Two surfaces we bond  (or attempt) to:

Tooth structure
Dentin

Enamel

Tooth structure
Dentin

Enamel

Adhesive cementation is always the most idealAdhesive cementation is always the most ideal

“total etch” followed by a 3‐
step, 2‐step, or Universal 
adhesive system

Resin Cement

“total etch” followed by a 3‐
step, 2‐step, or Universal 
adhesive system

Resin Cement

Dentinal AdhesionDentinal Adhesion

Hybrid Zone

Resin Layer

Restorative Resin
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Dental Adhesive SystemsDental Adhesive Systems
Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

Etchant

ResinPrimer

11 22

Dental Adhesive SystemsDental Adhesive Systems
Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step

Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step
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Etchant

Primer/Resin

22

Direct Restorations

Indirect where it can be polymerized 
with light
Veneers

Anterior all‐ceramic crowns

Ceramic inlays/onlays

Direct Restorations

Indirect where it can be polymerized 
with light
Veneers

Anterior all‐ceramic crowns

Ceramic inlays/onlays

Limitations and applications of total-etch 2-step adhesive SystemsLimitations and applications of total-etch 2-step adhesive Systems

Tooth (D & E)

Adhesive           

Primer             

TE 3-Step

acidic

neutral

Tooth (D & E)

Adhesive

TE 2-Step or
SE

acidic

1-Layer2-Layers

Adhesive Layer(s)

Composite
(D/C) (S/C)

Composite
(D/C) (S/C)
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Dental Adhesive SystemsDental Adhesive Systems
Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step

Self‐etch Systems (Dissoltuion of semar layer and incorporation in adhesive)
2‐Step

Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step

Self‐etch Systems (Dissoltuion of semar layer and incorporation in adhesive)
2‐Step

Self‐etch primer Adhesive Resin

11 22

Limitations and applications of Self-etch 2-step adhesive SystemsLimitations and applications of Self-etch 2-step adhesive Systems

Direct Restorations

Etch enamel with phosphoric acid, especially 
with Indirect

Direct Restorations

Etch enamel with phosphoric acid, especially 
with Indirect
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Select HV Etch (Bisco)

MMPsMMPs
Matrix MetalloproteinasesMatrix Metalloproteinases

0.2 % Chlorahexadine
Benzalkonium Chloride

0.2 % Chlorahexadine
Benzalkonium Chloride

Inhibits degradation of Hybrid layer by MMPsInhibits degradation of Hybrid layer by MMPs
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Cavity Cleanser (Bisco)

Consepsis (Ultradent)

Cavity Cleanser (Bisco)

Consepsis (Ultradent)

Dental Adhesive SystemsDental Adhesive Systems
Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step

Self‐etch Systems (Dissoltuion of semar layer and incorporation in adhesive)
2‐Step

1‐Step

Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step

Self‐etch Systems (Dissoltuion of semar layer and incorporation in adhesive)
2‐Step

1‐Step

All‐in‐one

11

Hydrophilic
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There is a direct correlation 
between hydrophilicity of the 
resin and resin degradation

There is a direct correlation 
between hydrophilicity of the 
resin and resin degradation

Tay, et al. Tay, et al. 

Tay (et al) similarly concluded that 1-
layer Self-Etch adhesives are semi-

permeable membranes. 

Tay (et al) similarly concluded that 1-
layer Self-Etch adhesives are semi-

permeable membranes. 

(Tay, Suh, Pashley, Cavalho; J Dent 2002; 30:371‐382)

Direct Restorations

Etch enamel with phosphoric acid

Direct Restorations

Etch enamel with phosphoric acid

Limitations and applications of Self-etch 1-step adhesive SystemsLimitations and applications of Self-etch 1-step adhesive Systems
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Dental Adhesive SystemsDental Adhesive Systems
Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step

Self‐etch Systems (Dissoltuion of semar layer and incorporation in adhesive)
 2‐Step

 1‐Step

Select Etch, Universal Adhesive Systems

Total‐Etch and rinse systems (Complete removal of smear layer)

 3‐Step

 2‐Step

Self‐etch Systems (Dissoltuion of semar layer and incorporation in adhesive)
 2‐Step

 1‐Step

Select Etch, Universal Adhesive Systems

Adhesive cementation using a resin 
cement is always the most ideal

Adhesive cementation using a resin 
cement is always the most ideal

“total etch” followed by a 4th

or 8 generation adhesive

Dual Cure resin cement

Duolink (Bisco)

NX3 (Kerr)

“total etch” followed by a 4th

or 8 generation adhesive

Dual Cure resin cement

Duolink (Bisco)

NX3 (Kerr)

Non-bonded posterior crown
(ZrO2 with Adequate Retention)

Non-bonded posterior crown
(ZrO2 with Adequate Retention)

Clean tooth with Chlorahexadine Pumice 
(Consepsis Scrub; Ultradent)

 Self‐etching resin cement
BisCem (Bisco)

MaxCem Elite (Kerr)

Unicem Plus (3M)

BioActive Cements
TheraCem (Bisco)

Activa cement (Pulpdent)

Ceramir (Doxa Dental)

Clean tooth with Chlorahexadine Pumice 
(Consepsis Scrub; Ultradent)

 Self‐etching resin cement
BisCem (Bisco)

MaxCem Elite (Kerr)

Unicem Plus (3M)

BioActive Cements
TheraCem (Bisco)

Activa cement (Pulpdent)

Ceramir (Doxa Dental)
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Self-etching resin cement with alkaline pHSelf-etching resin cement with alkaline pH

Potential advantages of alkaline pH:
 Promote apatite formation & healing of pulp 

tissue

 Inhibition of bacterial growth

Neutralize acidic bacterial by‐products, 

prevent secondary caries
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TheraCem Ceramir

Shear Bond Strength to Dentin 

(gel‐cap method)
5.7 MPa 4.0 MPa

Shear Bond Strength to Cut Enamel (ultradent jig method) 18.0 MPa 2.2 MPa

Shear Bond Strength to Zirconia (sandblasted, no primer 

applied, ultradent jig method)
26.8 MPa 0

Calcium Release after 7 days 66 μg/cm2 70 μg/cm2

Film Thickness 14 μm 14 μm

Flexural Strength 60 MPa 12 MPa

Compressive Strength 199 MPa 109 MPa

Radiopacity 2.4 2.4

Two surfaces we bond  (or attempt) to:Two surfaces we bond  (or attempt) to:

Tooth structure
Dentin

Enamel

Restorative material

Tooth structure
Dentin

Enamel

Restorative material

Clean the restoration with Ivoclean after try-in
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All-CeramicsAll-Ceramics

Results limited by your 
Creativity and Imagination,

not the 
Materials

Results limited by your 
Creativity and Imagination,

not the 
Materials
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IPS Empress 
(Leucite reinforced glass ceramic)

e.Max 
(lithium disilicate)

Zirconium oxide
(Full contour and core supported)

IPS Empress 
(Leucite reinforced glass ceramic)

e.Max 
(lithium disilicate)

Zirconium oxide
(Full contour and core supported)

Total wear (Loss of both materials)

mm2

0
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7
Vita Alpha

Duceram LFC

AllCeram

Finesse

Omega 900

Bovine Enamel

IPS Empress

Fluorapatite Ceramic

Lithium Disilicate

J. Sorensen, OHSU 5-year simulation
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From Left to Right, "As Sintered", Glazed, Polished 
Alabama Wear Tester Sample Being Tested Sample Being Measured

Wear of Enamel Against Antagonist 
Incisal Enamel with Lava Full Contour

Wear of Enamel Against Antagonist 
Incisal Enamel with Lava Full Contour

The results of these studies 
indicate that Lava Esthetic is 
wear-friendly to opposing enamel.

Dr. John O. Burgess and 
Dr. Nate Lawson
University of Alabama at Birmingham School of Dentistry
Source:  Internal Report to 3M Oral Care 

“

“
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What do we adjust 
and polish with?

What do we adjust 
and polish with?

www.diashine.comwww.diashine.com
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15% off when you mention Hornbrook
www.diashine.com

PFM
2.0 mm

LiSi2/ZLiSi
1.5 mm

HT/UT ZrO2
0.8 mm

ZrO2
0.5 mm



35

Desirable properties of our restorationsDesirable properties of our restorations

PFMPFM
 Strength

 Fit (but must have meatal collar)

 Wear Compatibility

 Aesthetics

 Conservation of tooth 
Structure

 Biocompatibility

 Lab cost

 Strength

 Fit (but must have meatal collar)

 Wear Compatibility

 Aesthetics

 Conservation of tooth 
Structure

 Biocompatibility

 Lab cost

All‐CeramicAll‐Ceramic
 Strength

 Fit

 Wear Compatibility

 Aesthetics

 Conservation of tooth 
Structure

 Biocompatibility

 Lab cost

 Strength

 Fit

 Wear Compatibility

 Aesthetics

 Conservation of tooth 
Structure

 Biocompatibility

 Lab cost

Review of scientific literatureReview of scientific literature

Fracture strength of four‐unit Y‐TZP core 
designed with varying connector diameter: 

an in‐vitro study

Larsson C,Holm L,Lovgren,Kokubo Y, Vult von Stryen

J Oral Rehabili. 2007;34:702‐709

Fracture strength of four‐unit Y‐TZP core 
designed with varying connector diameter: 

an in‐vitro study

Larsson C,Holm L,Lovgren,Kokubo Y, Vult von Stryen

J Oral Rehabili. 2007;34:702‐709

Connector dimensions required 4 x 4 
mm with ZrO2 frameworks. Metal 

supported PFD can have 2.5 x 2.5 mm

Fabrication techniques
(IPS Empress and e.Max)

Fabrication techniques
(IPS Empress and e.Max)

Pressed: “Lost wax” technique

Milled: CAD/CAM in‐ office or in‐
laboratory

Pressed: “Lost wax” technique

Milled: CAD/CAM in‐ office or in‐
laboratory
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Finishing TechniquesFinishing Techniques

Shaded or stained

Cutback and layered


