I modutle ¢

Materials and adhesion

When and where do we What is the comPosition of

Placc ceramics dental ceramics

What are the different

tchs of ceramics

What are the Propcrties

of dental ceramics

What are the different What are the classifications

ceramic treatment oP’cions of dental ceramics
R
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Materials and adhesion

Conventional dental porcelain

Advantages Disadvantages

Dimensional stabilitg e abrasive to oPPosing

| ow solubilitg in oral ion can be complex

| ﬁnishing ditficult

ture resistance

Excellent color mat

Tissue tolerance

High wear resist o be suPPortecl!!!!

Abilitg to etch a

JR



I modutle ¢

Materials and adhesion

Factors determining which ceramic to use

Clinical condition entist’ knowledge and exPerience

Technician cxPerien t in newer materials

xPectations: 1.E.
What sgstcms are ava

the lab

. |ongcvit9 vs. clinical

I’listorg

JR



\ modutle ¢

Materials and adhesion

Properties of feldspathic porcelain
Esthetics can be excellent
Fit can be excellent
Etchable and bondable
Flexural strengtl'm of 80-125 MPa
Various levels of hue, value, chroma

Once finished, adijustments are pot practical
Therma conchlctlvnat_ similar to tecth |



Materials and adhesion

Properties of teldspathic porcelain

Thermal concluctivitg similar to teeth
F:xl:)ansion similar to dentin and enamel

Small Parl:icle size of Porcelain has a wear

comPatibilit9 similar to enamel

Power-licluicl technicluc allows for Placement of

Porcclains N sPeciﬁc areas to create sPecial eHects

\ modutle ¢
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I modutle ¢

Materials and adhesion

Properties of strengthened glass ceramic (E-max)

More translucent than zirconia
Micro-cracks magbe Problematic
Wide range of indications
Various colors

Can be cutback and lagcrecl

Can be Pressecl or milled, e.g. e-max -



\ modutle ¢

Materials and adhesion

Properties of strengthened glass ceramic (E-max)
E‘tchable, i.e bondable or cementable!
Flexural strength high, 550-500+MPa
Thermal concluctivitg similar to tooth
Not for Postcrior bridgcs or >3 unit anterior briclges
E':xPansion coeHicient similar to dentin and enamel

Radiolucent! JR
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Materials and adhesion

Properties of zirconia (Lava)

E:xPansion coetficient similar to dentin and enamel
Zirconium oxide contains metal ions, radiol:)aque!
Can be Iagercd with Feldspathic, Pressed or milled ceramics
Various color between systems
Esthetic monolithic variations available!

Chcmica"9 unreactive in the mouth s



modutle ¢

Materials and adhesion

Properties of zirconia (Lava)

E:xpansion coetficient similar to dentin and enamel
Zirconium oxide contains metal ions, radiopaque!
Can be lagcred with Feldspathic, Pressed or milled ceramics
Various color between systems
Esthetic monolithic variations available!

Chemica||9 unreactive in the mouth n



Materials and adhesion

Properties of full contour zirconia (Bruxir)

E':xPansion coeticient similar to dentin and enamel
Translucencg varies between systems, but
racliopaquc!

Can be lagered with Feldspathic Porcelain

Various color between sgstems

Esthetic monolithic variations available!

\ modutle ¢

JR



I modutle ¢

Materials and adhesion

Properties of full contour zirconia (Bruxir)

Non-etchable
Flexural strength high, 700-1100+MPa
Thermal conductivitg similar to enamel
Microcracks Possible

Viable for long SPanncd bridges

JR



1 - if cut backed and layered IMOO/é(/e b

with feldspathic porcelain

Materials and adhesion

Ceramics

Strengthenecl Ceramics Zirconia

Feldspathic Pressed Milled High / low translucencg

Veneers
lnlag/Onlay
Ant. Crown
Post. Crown
Ant. E)riclge '
Post. I‘Sridge '

lmplant
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\ moditle ¢

O Not be too heroicl!

Remember that the various ceramic materials are not better

then what nature gave us!

Make sure the Aesign addresses any anterior or Posterior
occlusal interferences that can Precipitate ceramic fracture

along with analgzing existing wear Pattems!

JR
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Laboratorg considerations

Obstacles and Ofjectives

Laboratory experience, talent and skillset 5
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Laboratory equipment and materials

Proximity of the laboratory to the office
Communication: clinical condition, expectations =
Reasonable turn around time

Understanding manufacturing options
Expenses

JrR
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Laboratorg considerations

A/eCeSSQ)y :nf’ormaflon

Detailed lab prescription (analog/digital) |
All necessary photography (pre, stump, prep)
Computer simulation lg
Template design |

Impressions (analog/digital)
Bite registration (analog/digital)

Facebow (analog/digital)

Model and pictures of accepted provisionals
R
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Laboratorg considerations

Manctf QCZ‘L(/‘//?\? opZ‘/‘onS

Layering - feld

Pressing - streffefpenea

Ml l I mg ~ ZIrCONIZ / STIC (’\:g-__’;i' grarrw:‘l ‘a-._’,L O ceramic

JrR



I moditle 7

Laboratorg considerations

Layering
utilizing Felclspathic Porcelain

time consuming

can be exPensi\/@

best esthetics

can be usecl alone or with a cutback and Iager technic]ue

JrR
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Laboratorg considerations

Pressing

utilize lost wax technique
utilizing strengtlﬁened glass ceramics, e.g, lithium disilicate
can be less exPensi\/e than conventional lagering and ﬁring

best esthetics it cutback/ l.ayc:rc—:clJ but can also surface stain

JR
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Laboratorg considerations

Milling

utilizing “Pucks” or “blocks’

5trengtlﬁened glass ceramic - milled in a couple of hours
zirconia - needs sintering SO completion takes several hours
chair side or lab - need equipment, e.g, mi”ing unit, oven, etc.

can be generatecl with or without a model
R
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Laboratorg considerations

Milling

clry mill = zirconia/PMMA. /wax
wet mi”ing - glass ceramic/ composite/ Zirconia
least expensi\/e oPtion, Particularlg it done moclelesslg

minimal human inPut - extremelg accurate, acljustments rare

JR
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Laboratorg considerations

Veneer riancsts acz‘ar/ng opz“/oné

CO nven‘ri 0 nal Rei:ractorg die or Platinum foil utilizing i:eldsl:)athic Porcelain

P A Sed Strengtheneci ceramics cut back and Iagered or surface stained

M | | 'Zd Strengthenecl ceramics cut baci( and lagerecl or suncace stained

JR
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Laboratorg considerations

Veneer riancsts acz‘ar/ng opz“/oné

Co nventi onal Preferred oPtion for minima”y Preparecl teeth

PPZS Sed Preferred oPtion for Preparations that are into the dentin

M | | Ied Preferred ol:)tion for Preparations that are into the dentin

JR



I moditle 7
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The traditional

workflow for creatin g

Posterior ceramic

restorations

I moditle 7
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ooth Is prepped fone model tabricated

L 8 7 P
Sy R
" N

nalog impression faken estoration hand made

=3
A A
Tt
Wi

rofotype crown made

$

3

P
3-3‘ »:'h-‘i"f"il

ase shipped

k3
3
N Y
%S»,AT/‘"(‘
Tt
3c g

3
D
L% 7
S A
L e .
g
et

ase shipped to the lab |
estorafion cemented

JR



\ moditle 7

oslitives egatives

Long track record Several steps

Can be very accurate Expensive

Can be highly esthetic Time consuming

Can address all treatments Technician dependent

"Human errors!”

R
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Laboratorg manutactured

ooth is preppec odel less design created

igital impression taken omputer milled restoration

L 74
'n.:;l.;"'

rototype crown made ase shipped

12
3

ase electronically sent estoration cemented

JR
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Chairside manufactured

| odel less design created
ooth Is prepped

3
:‘%
™A

estoration chairside milled
Igital impression taken

i
-
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b "‘4'41.‘ "

estoration cemented
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I moditle 7

Model less design created
J

T=estoration chairside milled

\’

T=estoration cemented

JR



osltives

Extremely accurate
Adjustments rare
Can be very esthetic
Inexpensive

Model less

Efficient
Fewer "Human errors!”

egatives

Best for single units
New learning curve
Requires scanners
Chairside miller?

\ moditle 7
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Cementation fundamentals
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Cementation fundamentals

Self-Adhesive Resin |

, Adhesive Resin | |

Resin-modified Gl |
A Y
P Gossonomes P
| | Polycarboxylates ' ,

| Zinc Phosphates o

ZINC >HOSPHATE
CEMENT

'T‘ec‘hncf)Iog’\y Lével
- T\e‘chn‘olo’gy Lével

JR
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Cementation fundamentals
Composite/Pol et

5%552'1‘@2'@5 | . Crowns

Sz(rensf Ahened Core Syé Ze

(e.g. Lava, Procera)
Mela/ / PFM:

Crowns
Inlays/ Onlags B c,}tges
Crowns
Bridges
Endodontic Posts
JR
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Cementation fundamentals

Mec hoavmncal — acad eZ'C/Ibg N R ACKT )

Works onlg on silica based ceramics

l:elclspathic Porcelain: 2-3 min. w/9.5% H

| eucite reinforced glass ceramic: 1 min. w/ mpress (Iv

|ithium disilicate reinforced glass ceramic: 20-30 sec. w/ 5% HF, e.g. Emax (lvoclar)

( 2SI ad/)e$ ron To ceramics
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Cementation fundamentals

Mec hameal — Sandblast i;@

50 pm AlZO5 @ 30 Psi
50 pm silica-modified AIZO5 @ 30 Psi - Codet BM ESPE)

N0 pm silica-modified AIZ_O5 @ 60-100 Psi - Rocatec (M ESPE)

Roughening and deposition / embedment of silica silanation

JR
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Cementation fundamentals

\/*/ , —
M >

Coulaling agents for resin/ceramic adhesion onlg!

l ml:)rovecl wetting of ceramic surface ,'Dg resin
Bi-functional molecules
Activation with acid requirecl

Not utilized on tooth structure!

JR
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Cementation fundamentals

Dual cure syringe

Light cure syringe

JR
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Cementation fundamentals

(.—lnra
‘ v UNIVERSAL

Maxcem FElite’
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Cementation fundamentals

Cerarnc.s...
Do

inhibits

Clean the restoration to remove cont

e.g. 5/% Phosphoric acid, air abrasion

Do

Etch Porcelain for 2 minutes, e.g. 9.5% hydroﬂuoric acid
Etch lithium disilicate for 20 seconds, e.g. 5% hgdroﬂuoric acid

JR
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Cementation fundamentals

Z IC. on/a. ..
Do

Clean the restoration to remove contami

Phospholipids which inhibit resin bondi

Do
Use a Primer to facilitate resin boncling interface

e.g. MDP (lO~methacrglogloxgclecg| dihgdrogen Phosphatc—:)

JR
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Cementation fundamentals

Zircoma/)cerarnc (CE&B/ In/Q// On/Q/)

Conventional and resin-based cements can be used
Where higher transluccncg, shaded cements may help‘?

Kecormrended Cerernt S}/‘S lemS

Self-Adhesive Resin Cement, e.g, Relg X Unicem

Resin-Modified Glass Tonomers

Glass lonomer Luting Cements

Dual-Cure Resin Cements J=
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Cementation fundamentals
Conventional porcelan lapnnates

Resin Iuting cements recluired
Pre-treatment recluires, .e. etching tooth and veneer

Due to higher translucencg, shaded cements may helP‘?

Do not use dual cure resin cement sgstems

Kec ommended Cerernt S}/S lemsS

Relg X veneer cement, Calibra, etc.

JR
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Cementation fundamentals

LHIHARRIRNDT
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Cementation fundamentals
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Diagnostics, smile design and tx Plan

esthetic therapy

wunication

lnterdisciplinarg comr!

Tooth Prcparation and design

lmpression techn

iques

F’rototgl:)e restorations

1.0 workflow modules fo master comprehensive

Materials and adhesion

| Cl ,
ooratorg considerations

Maintenance

Marketin g 5trategi es

JR
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Maintenance
Mainz'a:“m)g BrsSswe health and cerarnc inz'egriz'y
Kespect the " 4 K 5"

ResPonsibilitg for biological health
Reassure ceramic intcgritg and |ongevit3

Respcct the Paticnt’s iInvestment

Rcap the Potcntial marketi ng benefits

JR
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Maintenance

Marﬂfna/ seal and the swlcus... Zhe wea,é //néS

4 Hcalthg gingival tissue
Correct emergence Proﬁ'le
ProPcrl Y contoured restorations

Excellent hggicnc

JR
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Maintenance

Marﬂz‘na/ seal and the swlcus... Zhe wea,é //néS

T Signiﬁcant inflammation
Incorrect emergence Proﬁ'lc
Poor contours

Poor hggienc

7T herefore... *
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Maintenance

# ea/th and / onse\/fz‘y et/ be 545 ed on:

Polished and Properlg contoured ceramics

Attention to the details rcgarding the bonding Protocol for the ceramics

MCtiCUIOUS removai Oi: ang excess cements or resins

Using mechanical and chemical Proclucts to |<ee|:> the margins and sulcus clean
Utilizing the correct tcchniclucs with any clcaning Proclucts, eg ﬂossing or brushing

Minimizing excessive acidic or abrasive exposure to the ceramics

JR
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Maintenance

Whad 15 he /01531/;{)/ of restordtions?

Depcnclcnt on oPcrator skill and cxPerience
DcPcnclcnt on |aboratory skill and cxPcricncc

DcPcnclcnt on thoroug|1 cliagnosis, e.g occlusal considerations

Dﬁpgpglﬁnt on the Paticnt’s %nance, as well as UW abuse
IS+ years, assurvng above factors are met!

JR
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Maintenance

-~ What are the do’s and don’ts?
What to use for maintenance?

How to maintain ceramic integrity?

What is the |ongevit9 of ceramics? '

Questions”?
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Maintenance

What are the do’s and don’ts?

Do’s Don’ts

Do - be conscientious with your l'lggicnc Don'’t - use teeth as tools, e.g don’t open beer bottles with your teeth
Do - use aids dcsigncd in maintaining, ceramics/resins Don’t - chew or crunch ice!

Do - have regular chcck-ups with your dentist Don’t - expose ceramics to excessive acidic Proclucts

Do - use ADA aPProvccl clc-:aning Products Don’t - expose ceramics to excessive staining foods or Iicluicls

Do - wear your Prcscribcd “nightguarcl” Don’t - smoke!

JR
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Maintenance
How to maintain ceramic integrity?

It aenc:;/g factors o consider

Ceramics, though dense, are water soluble over time
Dcntistrg does not have a “Perfcct” marginal seal between tooth and restoration

ExPosurc to tcmPcraturc changcs, acicls, bacteria and occlusal forces

Patient’s behavior and habits

JR



