Dentin cross section

Hydrophilic primer
Hybridization & resin tags

Adhesive resin

Stabilization and co-polymerization
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I modutle ¢

Tooth-restorative interface

Resin

Hybrid layer
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Adhesive

(Hybrid layer)
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Durﬁf:)ﬂi'ty JC t'r e res m—-——dentln

ond

In@@mﬁé?raé@mﬁ/ﬂhgﬂr oncde eonth cont emporary/
%}%ﬁlﬂ@jﬁﬁj fiexpeed dogemvierslizidd s agsrdaatdriobe odi nre !
enzymes from the dentin

Hydrolysis of unpolymerized resin by host enzymes from the saliva
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I\Janol@akag;
Dent'n Aona/ing made coith contemporary

Avdrophilic adhesives are permeable to wdater!

Water sorption from dentin during and after bonding
Permeates into hybrid layer
Permeates into adhesive resin layer

Trees
Hydrolytic breakdown of resin and collagen
Permeability potential is material specific
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C.onclusion
Dentin bonding is difficult,

unpredictable and

technique sensitive!
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Resin adhesion to tooth structure

The Substrdates

7he products

Climea/ considerddions
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Acdhesive systems

ACE™

one and done

Primed Bead
elect
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Product classitication

Descriptive

versus

Genealogical
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Classification of Adhesives

humber of steps (3, 2, or 1)

etch/rinse vs. self etch
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SZ‘epé — hoeo I/ 7
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water
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2006
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1. Etch 2. Primer 3. Adhesive resin

L
g r»
Scatchbond
Multi-Purpose Plus Adhedye SWem Soorypa Ecved™hone Nevikng
b Tt P
Moulti- purpese Mas Adbiisivsysie Xprosws

Multl Purpose Plus ~Systeme AR b curpose Plus adhesivsystem

: 4 : 4 Monltoilmi Plus sidesmenetelmia
Nistema adesiso multifuncionale pAis
’ M 4 ; i . e
Multiadiesién 1Mlus -SistiZen Adr : Multh-Purpase Plus Adhesiy System
Sixteria o Mualte.d M . Multi-Purpase Plus Adhisive Syaf
> (ll - ~ ow J L o4 »

Moudti-! =¢ Plus adnesws
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1. Etch 2. Primer 3. Adhesive resin

Most versatile
Lz‘g/’zz‘ cure and cherical cure

Direc? and indirec? restordadions

Most predictable
Low technique sensitivity (relatively)
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Classification of Adhesives

SE

prirners

adh. res

Self-Etching

S
57
L

Self
etching
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One
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Eteh & Rinse

""‘” cLire

ol fl'. -‘.: Ol

’, ,r-.,

-
.)."

Primer

moditle ¢

R



modutle ¢

- steP etch & rinse sgstems

2. Primer/adhesive resin

*h ‘II"""I!n.ln;.‘.‘ l
Ared Dentd®

-‘l,”
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1. Etch / primer 2. Adhesive resin

Primer and resin in one container
Simplified inventory and procedure
Convehient for direct restorations

A pp/ (Ve & cure teorice for opZ‘ imc/ adhesion!

Indirect - use optional dual-cure component
Not reliable with self-cure composites!
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Classification of Adhesives

L
. \ -~
o~ & &
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o~ < >~
%) Y S
& g (&
Self
etching
primer
Primer
SE
primer
. ' . Selt-<ure
One Jne : :
o~ - aCiIvalo
adh. res bottle bottle

Self-Etching Etch & Rinse

moditle ¢
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Self—etchin 4 535tem5

Water-based (for acidity)

Variable acidity
mild: pH > 2
infermediate:  pH ® 15

aggressive: pH < 1

JR
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2 - step etching 595tems

1. Etch / primer 2. Adhesive resin

Acidic primer
dissolves/suspends smear layer
primes dentin surface

Less aggressive — 1 consistency?

| post-op sensitivity? \\

Adequate etch of enamel?
Immediate bond strength?
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1. Etch / primer 2. Adhesive resin
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Classification of Adhesives

SE

prirners

adh. res

Self-Etching
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| - step etchi
ng sgstems

1. Et
ch /
pri
imer / adhesi
Ive resi
in
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1. Etch / primer / adhesive resin

All-in-one
Mixing and no mixing varieties

Adequate etch of enamel?
Immediate bond strength?
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No mixing...out shake up!

®006

O

iBond (Heraeus Kulzer)
G-Bond (GC)

Clearfil S3 Bond (Kuraray)
Adper Easy (3M/ESPE)

R
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l . l PN >
Wn Y must we mix 4

Acidic monomers stored in water are subject to hydrolysis during storage
and hydrolized monomers will not polymerize

Earlier self-etching products, therefore, kept resin and water components

separately packaged and required mixing

JR
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1. Etch / primer / adhesive resin

Prompt®L-Pop® :
Composition

Mixing required

JR



Classification of Adhesives

SE

prirners

adh. res

Self-Etching
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1. Etch / primer / adhesive resin

No mixing

Is bond strength improved by adding a layer of
hydrophobic adhesive resin?

YES W

5{9/7/%7 cant increase in bond S Zrengf hs

Reduced diffusion of water through hybrid Iayer' .

“All self-etch adhesives, no matler Aoew 2hey are / abeled, are proéaé/ (V4

MmosSt effective as pr/mer\f . "
JR
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Considerations for self-etchi ng, 535t6m5

Milder treatment of dentin

More consistent and predictable hybridization?
Incompatible with self-cure composites

Enzyme degradation — durability?
Permeability/water diffusion — durability?
Water "trees” and "blisters” (Tay and Pashley)

JR
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Variable acidity among current products

Bond to enamel?

Simplicity # efficacy

Self-Etching

JR
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Genealogical

Product classitication

Generations 1 through 8
Marketing -based

Implies that newer generations are BETTER
Misleading and confusing

JR
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Ist generation dentin bonding agents

(early 1960’s)

Designed for ionic or covalent bonding to collagen
Phosphate esters of Bis-GMA

Dentin etching contraindicated

Tended to be hydrophobic

Bond strengths of 2 - 6 Mpa
e ﬁ.Cer\//a/enZ‘ (S.S. White)
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2nd generation dentin bonding agents

(early 1980’s)

Acid etching of dentin still not indicated

Used organophosphate esters of various monomer

Provided minimal shear bond strengths of 5-6 MPa

Agent placed directly on smear layer

Glutaraldehyde introduced - thought to denature smear layer and collagen
e g. Scotchbond (3M), Bondlite (Kerr)
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3rd generation dentin bonding agents

(late 1980’s)

Acid etching dentin still contraindicated

Attempted to remove or penetrate the smear layer

2 component systems introduced

Many different chemical systems

Shear bond strengths 8 - 15 Mpa r—

Bonded to metals & ceramics as well as tooth structure
eﬁ.SCOZ‘C/?Aona/ 2 (3M)

G/L(Ma ( >//eraea§ Keel Zer>
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4th generation dentin bonding agents

(early 1990’s)

First systems to recommend "Total Etch”
True universal adhesives

Could produce "gap free" restorations in-vivo
Shear bond strengths 17 - 25 MPa

Bonded well to all dental related substrates

Enarmel/ ) dentin ) CeraM/C’/, mela/ ) de/ng

JR
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4th generation dentin bonding agent

lenure Tenure®
mhutidy Pondit

1145 sml No. 11¢;
G an

Etch ——0
Prime
Bond

NIV DD TPOOIED DD IODU I DY PO IV IS PP

CONTENTS

Adper” Scotchbond” ‘ conTENT

yYoorgpa Evyxoiigonge Fevikng
» = > Bl P
Xphostwe Plus

ﬂnll wimRa s

| e I I U I s S D e I l M O 5> Multi-purpose Plus Adhisivsystem
— S 75  Par s P 3 <ivevste A-tive)
> Multi Purpose Plus —Systéme Adhesif Multi-Parpose Plus adhesivsystem 4 .
P (73 Monitoimi Plas sidosmenetelmi f”"' S
<€ el Csoamk Prima

Multi-Purpose Plus Adhesive System ¢

—

N

Sistema adesivo multifunzionale plos
Multi-Purpose Plus Adhesiv System 2% ——

G0 Multiadhesion Plus <Sistema Adhesiyo
=3 Multi-Purpose Plus Adhesive System

Op’ribcnd - Kerr 7R e
All-Bond -Bisco |

Adper - SM/ESPE
Gluma Solid - Kulzer

‘Multi-Component
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§th generat!on dentin bondmg agents

(Iv\|dd\e 1990's)

et

G\uma Cc,

Prime/ bond 3

LM Single B°

Comfor

One Boftle Adhesive Systems
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6th geﬂeration dentin bonding agents

Self etching primer and bond
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7th generation dentin bonding agents

(2002)
Etch

prime f—
Bond

o
porimer,
J ¢ o
L-de- sitizer and
® | P ; P
R fant
mj L'Qum
Magie in Germe
by 3m ESPE AF‘_
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8th generation dentin bonding agents

Used with phosphoric acid T l
any time a total-etch "
approach is desired.

For example, veneers and
Class IV restorations

Use as a self-etch
adhesive when desired.

For example, posterior
restorations, pedo
applications

Primes zirconia, alumina,
etched ceramics, and alloys
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