
Creativity with Ceramics

David S. Hornbrook, DDS, FAACD, FACE, FASDA
Diplomate, American Society of Dental Aesthetics



3 Day, Hands-on Program          March 22-24, Salt Lake City
❖Smile design

❖Taking the correct bite

❖Use of facebows and articulators

❖Review of restorative materials

❖Splint therapy and pain control

❖Sequencing full mouth rehabilitations

❖…and much more

Limited enrollment

www.davidhornbrook.com



6 day, Live-patient Aesthetic Preparation, 
Provisionalization, and Cementation

❖March 19-31 Prep Weekend
❖May 3-5 Seat Weekend

Salt Lake City, Utah

www.davidhornbrook.com



❖Private Practice, San Diego, CA

❖International educator on Esthetic  and restorative material updates

❖Clinical Director of Education and Technology   
Utah Valley Dental Lab



Monolithic ZrO2

MiYO (Jensen)
www.uvdl.com



PMMA (milled resin)

















$ 89 per segment







❖ Congenitally missing lateral

❖ Tooth to be extracted





$ 

$ 89.00



❖Extraction*

❖Bone graft

❖Soft tissue augmentation

❖Implant









Spot etch and use flowable resin

















Monolithic ZrO2  Abutments



UCLA Abutment with 

pressed Lithium Disilicate

(2005)

“H” Abutment



Universal Base (Nobel) Viteo Base (Ivoclar)



Gingival Shade Guide 

(Ivoclar)















Lithium disilicate /ZrO2

Titanium base

”H” Abutment







Screw-retained?

Custom abutment/bonded crown?



PMMA Provisional over “H” Abutment



IPA
(Nobel)





ZrO2 Zirconium dioxide

By definition, “a non-metallic, 
crystalline ceramic dioxide”



ZrO2 in Dentistry ❖Tetragonal
❖High Strength
❖Opaque

❖Cubic 
❖Moderate 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



Flexural Strength



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)



❖Tetragonal
❖Monolithic crowns on destroyers
❖Framework for bridges
❖Monolithic or framework for All-on= “X”s”
❖Implant abutments

❖Cubic/Tetragonal (HT, UT)
❖Monolithic crowns (both anterior and posterior)
❖Anterior 3-unit bridges
❖Framework for anterior crowns



Data source: Dr. Burgess (UAB)



Preparation 
Requirements



Occlusal thickness:
❖Tetragonal: Minimum of 0.8 mm

❖HT: Minimum of 1.0 mm Axial thickness 
❖0.6 mm



PFM

2.0 mm

LiSi2/ZLiSi

1.5 mm

HT/UT ZrO2

1.0 mm

ZrO2

0.6 mm



Incisal thickness
❖Depends upon degree of translucency 

desired

❖Minimum of 1.0 mm

Axial thickness
❖Minimum of 0.6 mm



Key Points
❖Marginal preparation
❖Butt joint
❖Deep Chamfer
❖Light Chamfer

❖Internal line angles must be rounded



Thank You
david@hornbrook.com


