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What | plan to talk about

The evolution of dentine bonding agents via resin luting
cements

The development of contemporary bonding agents
Choosing the right material and using it correctly!

If bonding is as good as this

Alternatives!

Final thoughts

In the beginning
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We thought that
this was bonding!

1875 The function of a traditional luting 1875

cement is to provide
by interlocking the minor
irregularities on the prepared

tooth surface and the restoration
surface

Smith, Wright and Brown, 1986
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Zinc Phosphate

Advantag_es Disadvantage.v._

History of sucgss : —F'omwp sensilivity___ __
Adjustable working time ‘ Long set time
High impact resistance | Mix technique
High rigidity ‘ No measurable shear adhesion
Mechanical retention only | High solubility
} Low compressive strength
Low diametral tensile strength

Low fracture toughness

The first cement:
Polycarboxylate cement

de Trey's

Poly-C

1
POLYCARBOXYLATE CEMEINT
HON-IRWITANT FOR ALL LINING AND CEMENTATION
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Moving on to the
1980s
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1996

Additionally......

resin cements may be
used as part of an
adhesive approach
where preparation

geometry is suboptimal

1996
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Retentive properties and film thickness
of 18 luting agents and systems

Polycarboxylate cement
produced lowest value
Ketac-Cem value was X2
that of phosphate
Dentine bonding and resin
produced highest values
for retention

Think adhesive cementatio

GO W NTypRTRCEutIviTy e B 5 D CIMAE L = Bhe owen
e Ty haa becn di prepuaion; D = rrin scing the

s

Think adhesive cementation!

As the resin luting materials provided
retention that was double the values of zinc
phosphate or conventional cements, these
results provide an
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Systematic review including 18 studies.

Most important factors for crown
dislodgment were stump height,
convergence angle and luting agent.
Frequency of debonding was higher for
restorations luted with zinc phosphate than
all other types.

Resin cements

Advantages Disadvantages

Not soluble in oral Requires acid etch
environment technique

High compressive & tensile ~ Requires dentine bonding
strengths Technique sensitive
Good fracture toughness Moisture control is critical

Capable of bonding to tooth Clean —up time is critical
structure via DBA

Resin cements taught us a lot
about adhesion!




...resin luting has
l_aecome much simpler
since the introduction of
self-adhesive luting
materials

The first self-adhesive resin luting material, 2002

3M ESPE

'Self-Adhesive Universal
@ Selbstadhiisiver universa
emen

& Cemento de fijacion deca
autoadhesivo

~ o
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What | plan to talk about

The evolution of dentine bonding agents via resin luting
cements

The development of contemporary bonding agents

Choosing the right material and using it correctly!
If bonding is as good as this
Alternatives!

Final thoughts

14/04/2021

Direct
placement
restorations

10
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Michael
Buonocore

Buonocore MG. A simple method of increasing
the adhesion of acrylic filling materials to enamel surfaces.

J.Dent.Res. 34(6):849-853.

/0% Inorganic

I
I
| Bonding to dentine is
| ther-efc_)re more difficult

It is a vital substrate

11
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* Thickness:
0.5 - 5.0 microns

* Will not wash off

 Weak bond to tooth,
2 -3 MPa

* Very soluble in
weak acid

B. Van Meerbeek in: Summitt Fund. Oper. Dent. 2001,

Enamel and Dentin Adhesives, Col Kraig S. Vandewalle, USAF Dental
Investigation Service,

How we thought that
dentine adhesives

Buonocore discusses “resin
tags as the principal
adherents” to etched enamel

IR

Resin Impregnated Dentine

12
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Fusayama T. New concepts in operative dentistry. Chicago USA,
Quintessence Publishing C0.1980

The hybrid layer (micromechanical)

Nakabayashi N, Kojilma K, Masuhara E. The promotion of
adhesion by the infiltration of monomers into tooth
substrates. J Biomed Mater Res 1982; 16: 265-273.

13
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Nakabayashi N, Kojima
K, Masuharsa E. The
promotion of adhesion
by infiltration of
monomers into tooth
substance.
J.Biomed.Mater.Res.
1982:16:265-273

Hybrid layer =
5 -10 microns

What happens if the tooth surface is overdried?

» What happens if the tooth

surface is overdried? ¢
— Collapsed collagen decreases * The tooth surface

porosity and reduces adhesive needs to be moist!

absorption: e — Expanded collagen is porous
Increases chance for sensitivity and will absorb adhesive:

Minimizes post-op
sensitivity

Dull dentin appearance
indicates dehydration

14
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Total-Etch (etch and rinse) Adhesives
A and 5" Generations

Use for all indications including uncut enamel
Decent clinical history

Decent bond strength Early 1990s

3 step process:

Total etch and rinse
Priming & evaporation of
solvent

Application of adhesive and
light cure

The dentine is etched with 35% phosphoric
acid (1), this is rinsed off (2), then dried (3)
bond then applied (4)

Four steps, | can make a mistake
with any of them!

15
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Trends in the late 1990s

To reduce post-op sensitivity (SE)

To make the procedure easier

Fewer steps

High, consistent bond strengths ‘
ives'

¢ of the self etch adnes

Hence, the adven

An application error of
What’s New in Dentine Bonding? o/ i
" SelfEtchAdhesives 10% in any stage can
be magnified
to 59% overall if there
are 5 steps!

16
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Conventional efching Self etching adhesives
with phosphoric acid

Deminerclisation :  Hybridization Demineralisation
i Hybridization

Why we don'’t get post-op sensitivity
from the so-called self-etch adhesives

....Self-Etch Adhesives

* |t was not possible to over etch the
dentine, hence:

* Low post-op sensitivity

Post-op sensitivity drove the self-etch market...
plus better patient comfort and ease of use.

17
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Self-Etch Adhesives

(6" and 7™ Generations)

Low post-op sensitivity
Less technique sensitive

Moisture tolerant circa 2000

Good bond strengths
Growing clinical history

One bottle bonding
made bonding easier
for the clinician

18
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Advantages of self-etching systems

_Si_mult_aneous demineralisation and resin-
infiltration

No post-conditioning rinsing

Possible time-saving application procedure
Not so sensitive to degree of wetness/dryness
Low technique sensitivity

Single dose packaging possible/Less risk of cross
infection

Classification of dentine bonding systems

Review Article

The four generations of dentin bonding

F. J. TREVOR BURKE, DDS, MDS, MSc, FDS, MGDS & A, DAVID MCCAUGHEY, MSc, BDS, FDS, MRD, MGDS

ABSTRACT: The achievement of an adhesive bond between ename! and dentin and restorative materials has been an
objective for generations of dental research workers. Dentin bonding agents have been classified into generations,
with earliest generations showing une fe bond strengt ! currently available how in vitre shear
bond strengths o dentin wh i L % beil an ideal property
Alongside other previously ] pre ay i n-art sonding systems
at the present time may be conside | s ahility of system peraie in moist environments and be tech-
nique insensitive, (Am J Dent 1995, § )

the ideal propertice of mater u
ideal properties of contemporar in bonding systems and con

CORRESPONDENCE: F.I.T, Burke, Restorative Dentistry, University Dental Hospital of Manchesier, Higher Cam-
bridge Street, Manchester M15 6FH, UK

to that to

ey, Anclud-

acid eiched, sNOWs prodiclaoie and DIgh O sITEnEns. 10 o o Cam Ktorations.
resin-based restorative materials, but the development of a 5. Prevent recurrent caries and marginal staining
gy L e e s fi. Be easy to use and minimally technigue sensitive

19
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The closest thing to a
dentine bonding agent was
an inverted cone bur!

1970 and earlier

How to bond to
sclerotic dentine

20
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Maximising class V effectiveness

The survival of Class L
V restorations in general e
dental practice: part 3, : '
five-year survival

D. Stewardsen,' S. Creanor,” F. Thornley,” T. Bigo,* C. Bromage®
A Browne® 0. Cottam,” D. Dalby? 1. Gilmour® 1. Horton,™ E. Roberts, !
L Westoby'® and T. Burke™

with peor restoration survival which con
help dentists improve thelr patient care.

Objective To evaluate the survival over five years of Class V restorations placed by UK general practitioners, and to identify fac-
tors associated with ncreased longevity. Design P i inal cohort multi-centr dy. Setting UK | dental

The lessons from this paper may be applied both to Gl
and resin dentine bonding

Maximising class V effectiveness:
what is associated with failure at 5 years?

Restorations involving dentine only:
hazard of failure increased by 39%

Large restorations compared with small:
hazard of failure increased by 85%

Major or minor moisture contamination:
hazard of failure increased by 29%

Preparation method/rotary instrument used:
hazard of failure decreased by 40%

21
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Maximising class V effectiveness:
what material is best at 5 years?

Five year survival

RMGI 78.6%
Amalgam 75%

Compomer 71.2%

Flowable composite 69%

Composite 68.3%
Glass ionomer 50.6%

Class V meta analysis: conclusions

22
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Zimmerli B, De Munck J, Lussi A, Lambrechts P, van Meerbeck B.
Long-term bonding to eroded dentin requires
Clin.Oral Invest.2012:16:1451-1461.

Roughen the surface — make shiny surfaces not shiny
using an intraoral sandblaster or, simply, a steel bur
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-

F 1 Trevos Burke

thess lesions, with particula
which are most
PL falevance: Resin-modified gl o
flowahle) co & might prodisce & better aesthetic result

roblems in bonding to dentine

24
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The 1990s: The Smear Layer

Thickness

—0.5 - 5.0 microns
Will not wash off
Weak bond to tooth

-2 -3 MPa

Soluble in weak acids

Therefore: Strategies to treat the
smear layer

Etch & Rinse No Rinse

25
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The classification, until recently,
of dentine adhesives

2 Self etch One bottle
Two bottles

...a landmark paper

26
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Five-year Clinical Effectiveness of a Two-step
Self-etching Adhesive

Marleen Peumansd/Jan De Munck?/ Kirsten Van Landuyt?/Paul Lambrechtsa/
3 Meerbeeks

Purpose: The purpose of this prospective randomized controlled clinical study was to evaluste the clinical perfar-
nce of @ "mild” two-step self-etching adhesive, Glearfil 5E, In Class ¥ restorations after 5 years of clinical function

Materlals and Methods: Twenty-nine patients received twa or four restorations following two randomly assigned ex
al protocols: (1) & mild sel :himg 241 | SE, Kuraray) was applied folliowing manufacturer's in

bkoth enamel and f -etch); (2) similar application of Clearfil SE, but including prior

tching of the enam a\.-nv marging with 40% phosphoric acid (C-SE etch). Clearfil AP-X (Huraray) was

torative t_t_muosl‘t_ fur all 100 restorations. The cal effectiveness was recorded in terms of reten

i caries recurrence, postoperative sensitivity, and preservation of tooth

f thesis tested was that s e acid etching of enamel with phos-

d improved retantion, marginal integrity, and clinical microleakag Class V restorathons,

ghclusion: The clinical &ffe Ul 5 adhesiy — 5 aine it after 5
years of clinical ser LA ng of the ana mcl cavi lv r\ug ns TC"J|'IL(| I an i II\DTD’JLIJ 'ndrg nal adaptation
2 however, this was not eritical for the overall clinical performance of the restorations.

vical lesions, CoOMposite restoration.

LU£U6; accapted for publication: 16.11.06.

2010) 1r76-118y

available at www.sciencedirect.com

E‘.ight-year clinical evaluation of a 2-step self-etch adhesive
with and without selective enamel etching

M. Peumans®, ] De Munck, K.L. Van Landuyt, A. Poitevin, P. Lambrechts,
B. Van M

L

uuen BROMA] 5, COI’!CIUSiﬂn H Sungery,

At 8 years, the clinical effectiveness of Clearfil SE, a mild
= 2-step self-etch adhesive, appeared excellent. Selective phos-  —————
Racsived ”’1 phoric acid-etching of the enamel margins had only some  [Jas-vleion
el A minor positive effect on secondary clinical parameters like k_':::f,‘_i;:ml
a lower incidence of small marginal defects/discolorations at  Jrapprosches

Key words = i 1 group; C-SE
fandormized o LHe €namel side. These clinically acceptable marginal short- ;e wopti
S:If-w-h comings, however, did not require any restorative intervention tlr‘ T
Class-V el mntegrty
Adbasies at the B-year recall it s

Composite re

- t<h
p and one of the C-5E stch group, were clinically unscceptabls due to loss of reten-
tion leading to & retention mits and & chnical succsss rats of 07% in both groups. Aging of

27
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the concept of selective enamel
etching
(with self-etch
adhesives)

Universal Adhesives




Etch&Rinse and Self Etch were type specific

Definition of a Universal Adhesive

< capable of being used in whichever etching mode that the operator
considers appropriate (total etch, self-etch or selective enamel etch):

< may be used for direct and indirect dentistry, the latter generally in
conjunction with a resin-based luting system from the same
manufacturer as the bonding agent, with the luting system
incorporating a material-specific initiator (Burke et al)

< the addition of the monomer 10-MDP to provide chemical bonding to
hard tissue & metals (Matos et al),

< a single-bottle, no-mix adhesive system that performs equally well
with any adhesion strategy and bonds to tooth structure & to different
direct/indirect restorative materials (Nagarkar and colleagues).

< suitable for clinical applications, e.g. direct/indirect restorations, core
build-ups, zirconia primers and dentine densensitising (Perdigao et al)

14/04/2021

29



14/04/2021

Bonding agents:The first Universal

L.l Works with both Total- and Self-Etch
technique, therefore high flexibility in clinical
procedures

Ll Provides procedural simplicity

L.l Total-etch or Selective-enamel etch for
highest enamel bond strength, e.g. incisal
edges

L.l Self-etch for low post-op sensitivity

L.l Fast technique where isolation is difficult, or
with non-co-operating patients




14/04/2021

‘BisGMA

‘MDP

Vitrebond Copolymer

‘HEMA

*Ethanol B
*Water ESPEW
“Filler -
*Silane

*Initiators

Handling evaluation of Scotchbond

Universal by the Panel
€ 12 evaluators

« Variety of bonding agents used pre-study

& 875 restorations placed (Class 1:172, Class 11:189,
Class 111:134, Class IV:178, Class V:182, Other:20)
Also used for dentinal hypersensitivity, repair of

fractured porcelain, bonding of posts.

4 Rated material on visual analogue scales

€ 75% of evaluators would be prepared to pay extra for the convenience
of single-unit doses

« All stated that the resin liquid easily wet the tooth surface, that the bond
was easily visible. Some commented that it was “too yellow”

31
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Handling evaluation of Scotchbond
Universal by the Panel

Ease of use of previous bonding agent

Difficulttouse 1 NN | 5 Easytouse
4.0

Ease of use of Scotchbond Universal

Difficult to use 1 I | 5 Easy to use
4.9

Viscosity of Scotchbond Universal

The viscosity of the bonding liquid was rated by the evaluators as follows:

Toothin 1 S | 5Tooviscous
3.1

32
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Unlve“rsal Adhesives

M_()ét CO?; |n %e resih n 10-M DP

What's in it?
4-META
10-MDP
10-Methacroyldecyl
dihydrogen thiophospate
Methacrylate ester
Acetone
Distilled water
Photoinitiators
Silica fine powder

33
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Coltene One Coat 7 Universal

10-MDP

Methacrylated polyacid
2-HEMA

Urethane dimethacrylate
Photoinitiators

Ethanol

Water

A Universal from Dentsply
What's in it?

10-MDP
PENTA
Initiator
Isopropanol
Water

pH=2.5

34
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SUMMARY: Universal Adhesives:

Can be used in total etch, self etch,
selective enamel etch modes

Are compatible with direct & indirect
procedures

Can be used with self & dual cure
luting materials (with separate activator)

Are suitable primers for silica & zirconia

Can bond to different substrates (e.g.metal)

The PREP Panel evaluation of G-Premio Bond
2 evaluators, 719 restorations placed

When the evaluators were asked to rate the ease of use of the bonding system which

they currently used, the result was as follows:

Difficult to use 1 IIIINNNGGGN | 5 Easytouse
4.6

When the evaluators were asked to rate the ease of use of the G-Premio Bond, the
result was as follows:

Difficultto Use 1 | 2-Easy to Use

35
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When the evaluators were
asked to rate the ease of use of the Prime
& Bond Active™, the result was as follows:
Difficult Easy to use

| 5
4.8

Sasmey, KT14 MY 41 e,
e 4 s b

The PREP Panel evaluation of Zipbond

When the evaluators were asked to rate the ease of use of the bonding system used

prior to the evaluation, the result was as follows:

Difficult to use 1 G ] 5 Easv to use
4.7

A total of 593 restorations were placed using Zipbond, comprised as follows:

evaluation

Class 1

Class V

149

58

Class Il 186
Pmons Class Ill 96 Pmons
D
Class IV 104

evaluation

36
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The PREP Panel evaluation of Zipbond

A good result!
100% would purchase if available at “average” price

When they were asked if there were any changes the considered essential to the

acceptability of the material the following comments were made:

“None”

“Make single dose compule easier to use- may have been just my inexperience
using them”

“Packaging of single dose compules a little bulky”
When the evaluators were asked to rate the ease of use of SDI Zipbond, the result

was as follows:

Difficult to Use 1 e —— | 2-EaSV lo use
4.9

CONCLUSION

Universal bonding agents generally
represent improved ease of use and
performance compared with previous

bonding agents

37
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‘a

i Trven Busie

Arua Lasese, Dawd 32 Groan sed Louis Mackensis

What’s New in Dentine Bonding?:
Universal Adhesives

New Universal
bonding agents are
an advance in
bonding

Rl Con Beiry, BAmong hom Contal
Hospital a0 d Lossls Madeenzie, A0%,

Biminnhom
v Linksarsty of Birmvingiam Sckost of
Diaatiary, § W81 ook Woy, Fabisks L,

e e : Dent.Update.2017:44:328-340

Scotchbond Universal Plus:; What’s different?

It bonds to caries affected dentine

Does everything that SBU did,
but better bond (manufacturer’s data)

Improved silane
BPA free

The gamechanger

38
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A longstanding Is it a layer of bond?
guestion Or is it caries?

39



Shear Bond Strength (MPa)

Shear Bond Strength (MPa)

Dentine

24 Hour Shear Bond Strength to Dentin

Scotchbond Universal Self-Etch Scotchbond Universal Etched Easy Bond Self-Etch

*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama

Dentine

24 Hour Shear Bond Strength to Dentin

Single Bond Plus Etched

Scotchbond Universal Self-Etch Scotchbond Universal Etched Easy Bond Self-Etch

*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama

Single Bond Plus Etched

14/04/2021
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Enamel

24 Hour Shear Bond Strength to Cut Enamel

Shear Bond Strength (MPa)

Scotchbond Universal Self-Etch Scotchbond Universal Etched Easy Bond Self-Efch Single Bond Plus Etched
*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama

Enamel

24 Hour Shear Bond Strength to Cut Enamel

Shear Bond Strength (MPa)

So, why bother t

Burgess J. et al, University of Alabama

dentine?

14/04/2021
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Universal adhesives

Avadable onling al v sonnstinee o

ScienceDirect

phasphore acid etehing Howevear, thiz effect was not evident for dentin with the u=e af
mild universal adhesives with the etch-and-ringe strategy.
Clindaal significance: Selactive enamel etching prior to the application of a mdld unirersal

18 pages!! 9284

- publications,

strength tests — B 57 reviewed

42
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Fmally although it is difficult to stablish a relationship
between the bonding effectiveness measured in the labora-
tory with the clinical effectiveness determined by random-
ized clinical trials,121 it must be mentioned that the gener-
ally superior laboratory data of the adhesives currently
considered the “gold standard” confirms their excellent
clinical performance.1#:72 Since the main causes of failure
of composite restorations are related to the occurrence of
fracture and secondary caries, achieving a stable bonding
tnterface espemally in the iong term renders the restor-

mance. Consmiermg the results obtained in th]S review, the
following recommendations to clinicians are made: a) when
applied to dentin, prior acid etching before the use of inter-
mediately strong and ultra-mild universal adhesives it is not
recommendable, and b) selective etching of enamel fol-
lowed by the application of a mild universal adhesive cur-
rently appears to be the best choice to effectively achieve a
durable bond to tooth tissues.

SUGGESTION

tchbond Universal,
the

ceptof
cO on " o] etching

My hunch is that this applles to all
Universal adhesives

For Sco
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Other recent laboratory review articles

Review Article

Universal dental adhesives: Current status, laboratory testing,
and clinical performance

Sanket Nagarkar ©," Micole Theis-Mahon® Jorge Perdigio =

*rurk Domial Grose, Minneapotis, Mneasoty, and Qinicet fapsorch Assetant Frofesor afiliaed |, Copertmant of festorstve
Schteoes, University of Minnesoto. Minnespatls, Minmsata

“Bo-Madicat Litwary, Wniversity of Minrasoa, Minnsapolis, Minnesota

"Divisian of Dperssve Dentisiry, Depanrrant of Resoeseve Schenoes. Unlversity of Minnasots, Minnaspolls, Minmesats

Reosived 23 Augis 2015; revised 11 Cecember 2015; sccapied 15 Decomiber 2018
Fublishod oeling 14 Jancary 20180 in Wiy Ording Liorary wilsyanlinlibarscom. DOL 10.1002ibm.b 34308

Abstract: |ncreasing demand for slmpRfied sod ussrfriendly  laborstory and chrical svidencs doss not support she clsim trat
adheslve Fpreme has led w0 the development of 2 new class ol WWie can be used with any sdheshe smegy, Alhough, they san
adhesives teemed s Universal Adbesives [USsl The term  chamicolly bond o virows tooth and drectindiees restorative
Universal reflects manitac claims Tt eose aheshies  subelmes, the stabliny of Mis Doma i mateial- depandant sod
can b Spplles walh ey Sohsinn SESGY and offer the versell  subjedt o hvakGhak degradetion. Hence, s oral masunes
ity O Lsa with o varialy of dineet and indos restoraive mats-  and aull nosdad 10 GnEUNG fong1eem du 3
The aim of 11 ravide wes s Dl sl Tha lack of los

From Buonocore’s Pioneering Acid-Etch Technique
to Self-Adhering Restoratives. A Status Perspective of
Rapidly Advancing Dental Adhesive Technology

Bart Van Meerbeek? / Kumiko Yoshihare® / Hirsten Van Landuyt® / Yasuhire Yoshida® /
Marleen Peumans®

Summary: This IRe@ture-Dasail OFIMSON PAPER redlacis in an introduciony historical perspective on the rapic ad-
snrcement of dental adhesive technoiagy. Past and cuerent techniques ta band to footh besue, in pertioular ta dery
tin a5 the most challenging banding subsirate, are critically sopralsed, Including the histonical perspectivg in (1],
hi Fourteen itsms. thought to be of primany importance with regard to the curnent stetus. of dere
iogy. In (2] the primary mechanisms involved in adhesio | and especially dentin ame

E (3) 5450 revisitod the previously inrodiscad aonason-dessic CACOPS {AD cancopt) ae

eniabhard lissue ntersct the woridwids accepted classification of todey’s adhesives inta

2 and solf.eich (S| ache are: precentsd in (4], along with presentation of thee respective

PLUSMINUS nalances |n (5] and (&) nomination of 1ha GOLD-STANDARD E&R (7] and SE {B) adneshes |5 tasin
on evidence af successtul aboratars and longtam clirical performance, resulting in a recommended J-step ful
Al boading route in (9] and the pretered 35160 combined selective enanal EAR with 2-5E bonding raute in (10);
(11) descrotion of the main Bond degracalion Dathwsrs and eight stistegas 10 pesens bond atahility (12) cover-

....concluded that for durable bonding with UAs, laboratory studies
recommend the use of selective enamel etching for permanent
teeth, & the etch & rinse strategy was “undoubtedly” the best
bonding strategy to enamel

October 2015:The first clinical trial
on Scotchbond Universal

Onntone Gam seslishis 81 Beton et

Journal of Dentistry

joumal homapage: wwiw_ inil alsevlerhaslih com/journels|den

Two-year clinical trial ofa universal adhesive intotal-etch and self-etch @r PO

mode in non-carious cervical lesions™

Nathaniel C. Lawson**, Augusto Robles®, Chin-Chuan Fu®, Chee Paul Lin,

Kanchan Sawlani®, john 0. Burgess*

vty of Al o Srmrghom Sl of Dy, Dinacsland Commmssiy Scance, S of Somr, 195 75 Aveme S, S,

AL3S 0% o

Loy of Moo o Srmnfion Sdanl of Doy @m o Soemors, Do im o G Dy TEE 5 Aveee Jou o, s, AL

T, B

Lty Ao o e 5ol of Sy, S Senoe; Dycsom f Frostod mics, BT T A S, S, & 150,

XA
1 Creer b (T e el Trosmfocn ol S, AT it frass,

a

I mrempten, AL 355 51

14/04/2021
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October 2015:The first clinical trial
on Scotchbond Universal

October 2015:The first clinical trial
on Scotchbond Universal

45
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October 2015:The first clinical trial
on Scotchbond Universal

So, why bother to etch dentine when
using Scotchbond Universal?

Trevor’s view: Use selective enamel etching.
For composite, it is not necessary to wash the etchant off with a
3 in1 syringe. A damped cotton roll or pledget will suffice.

Too much etchant

There is no need to extend the etchant beyond the enamel margin

46



Scotchbond
Universal and

Filtek Supreme:
Neal

No difference in
margins which
were etched or not
etched.

CMETI 35, 2

A Randomised Controlled
Trial of a Universal Bonding
Agent at Three Years: Self
Etchvs Total Etch

ABSTRACT

INTRODUCTION

PRACTICE BASED RESEARCH

14/04/2021
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Therefore, use Scotchbond Universal or a
10-MDP Universal in self etch mode - no
etchant to wash off!

Trevor’s view on his work!
The numbers were quite small and it was
only for 3 years
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Bl

Five-year clinical evaluation of a universal
adhesive: A randomized double-blind trial

Thalita de Paris Matos®, Jorge Perdigdo", Eloisa de Paula™",
Fabiana Coppla®, Viviane Hass/, Rafael F. Scheffer’, Alessandra Reis”,
Alessandro D. Loguercio

Dent.Mater 2020:36:1474-1485

RESULTS at 5 years

Etched margins better,
selective enamel etching
advised for self etch
strategy

Dent.Mater 2020:36:1474-1485
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Atalay et alClin.Oral Investig.2020:24:1569-1578.

Oz et al.J.Appl.Oral Sci.2019:1SSN 1678-7765.

Randomised Controlled Prospective Trial
20 patients, who each had a minimum of
seven NCCLs, total of 155 restorations.
Seven different adhesives and application
modes were employed.

RESULTS: Recall rate was 82%.
Retention rate for worse for the self-etch
groups.

GLUMA Universal (Hereaus Kulzer,
Germany) and All-Bond Universal (Bisco,
IL, USA) showed better results in etch &
rinse and selective enamel etch modes,
compared with self-etch mode
CONCLUSIONS: when the enamel was
etched, there were better clinical outcomes,
including retention, marginal adaptation and
marginal staining.
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Three-year Randomized Clinical Study of a One-step
Universal Adhesive and a Two-step Self-etch Adhesive
in Class |l Composite Restorations

Aan WV van Dijken® / Ulls Pallesert
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Branisn shiwiad good s e off

Heywonbsc adbesve, elinical, pasietier, somposde, self sich, usherial
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Van Dijken JWYV, Pallesen U.
J.Adhes.Dent.2017:19:287-294.

Clinkeal Tial > Am ) Da t32i5H223-228,

Three-year clinical evaluation of universal adhesives
in non-carious cervical lesions

Varessa C Stolf !, Shizurna Shilsata #, Yunra Chung *, Lee W Boushel| #
Lutz N Barat 5

Affiliations + expand

PMID: 31675189

Abstract

Purpase: To compare the perfermance of adhasives containing difterent mencmers, namaly
10-methacryloyksydecyl dihydrogen phosphats (10

monopnesphate (PENTAL &

Metheds: This was & randemized controlied clinical trial involving &3 subjects in need of restorations
L Corporation] after appheation of
he eteh-and-ringe (ER) ar self-etch

|SE| technigue. Restorations wers amessed sfter 1 weak, 18 and 36 men 4t regressian was

performmed for sach ouleome separately with campound symmetric vanance-covanance Struciiie
assuned bo consider a correlation of restorations within subgects. All analyses were canducted using

SAS G4 SAS)

Results: 150 teath in 41 subjects wers assessad at 36 months, Three restorations in the PBE_SE group
failed the retention criterium. Statistically sqnificant differances were raachaed for the following
compansans: restorations with SU_SE were T5% less ikely to maintain a score of &lfa for marginal
discoloration than E: restorations with PBE_SE were 83% less likely to maintain a score of Affa for
marginal adaptation than PEE_ER.

3 year clinical evaluation

Two UAs (Scotchbond Universal (SBU:3M)
and Prime&Bond Elect (PBE:Dentsply)
used in either self-efch or etch & rinse
modes.

RESULTS:150 restorations assessed:
3 restorations in the PBE self-etch group
failed due to loss of retention,

CONCLUSION:

Restorations with etched margins were
more likely to score optimally for marginal
discolouration than in the self-etch groups.

Ruschel VC et al. Am.J.,Dent.2019:32:223-228.
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What | plan to talk about

Choosing the right material and using it correcitly!




There is no
evidence
base for
“own label”
Glass
lonomer
materials

ot e e ek e 8 g ey 4 e s, ey
-

- gp g ol e b
ey ey Saabe | ool b bt oty e

ol
cvidadence!
Abstract: Systematic reviews have been recommended as providing the best source of evidence to guide dinical decisions in dentistry.
They appraise evidence from trizls focused on investigating clinical effects of dental material categories, such as conventional glass-
ianomer cements (GIC) or resin-modified GIC. In cantrast, the general dental practitioner is introduced ta these categories of materials in
the form of branded or private product labels that are marketed during dental conventions or through advertisements. Difficulties may
arise in recognizing material categories that have been subjected o systematic reviews, because of the multitude of product labels on the
current markee. Thus, the vals o . d systematic review evidenice conceming the matarial categaries representad
by these labels may remain obscure. Based on a systematic literature search, this article identifies glass-ionomer cement product labels
used during clinical trials which, in tumn, were subsequently reviewed in systematic review articles [published between 15 April 2009 and
14 April 2011}, This article further clarifies how these product lsbels relate to the systematic review conclusions. The results show that the
conventional and resin-modified glzss-ionomer cements that were used in most trials were marketed by GC and 3M ESPE, respectively, The
conventional GICs used in most of the reviewed trials were Fuji Il and Fuji IX, while Vitremer was the most commonly used resin-modified
GIC. Evidence from the reviewed trials suggests that GIC provides beneficial eff for preventive and restorative dentistry. However, more
trials of higher intemal validity are needed in order to confirm (o disprove) these findings. Only GIC products of branded labels and none
of private labals were identifiad, suggesting that private label GIC products have little or no research back-up.
iin ce: Dental products, such as glass-ionomers cements , can only be judged as effective when th
sfficient research back-up. Systematic reviews of dinical trials provide such back-up at the highest fevel. Thus clinicians must be-able
identify G or which refiable evidence from systematic reviews of clinical studies is available and know about what such
evidence contains.
L J
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53



Wialeoma to anceher yaar of Denta Update. a special a0th Arnfecrry
year which will 388 th pubbeaticn of 2 45th Anniveesary isnus which
‘will reflact upon tha contants of tha frst mzua Fom May 1573. | hopa
that you wil srjay it all.
| v prviously writtan on tha subjoct of own label
ering the wisdom of purchasing chasper mutarials
A va bocn resaarchad in the way that matariais should
Pl Sy i i phanst i pakih ey s
oy il o this sbject.

Tl it et ot otk i (M o it et
aasing, 23 deriats bocoma mors cost conacious in enes of soanomi
ey ||om.~w tha purchass of such (lass axpansivel products could ba a faka
por falls below d tanch x\mlbth ssamination
it
mldbacmn that nm:.-.l wd.r.._:mnub‘mae 12 tosting undar ressarch
oo its
i e e xaminad in any
g It was Erarafrs coridored sppToRiata 1o detaeTria e matirials on which ressarch
s carriad out, with partiodar '![!MMNOU brands.
ejsctiva: Ta detsrmine whethar thara is arasasrch bass behind OL resin based restorativ
Gerttal matarisis

‘Compesita’ sactions wars raad in fil and

axminad in order ta idaniify tha namas of

E e E—— prodiscts montionedin tha shetzacts. Thasa

o th IADR masting in March 2011 in wera recosded and tabulated. Any product
San Diago was axemined. All sttracs wiiich did nok state tha manuficturar was
inchudad in tha Tantin adhasivas'and furthar invastigeted by an intemat sserch

Product Nama Numbar of Mentions in Asssarch
Clearfil 5% Bond lurarayt

| Scatchband Maltipurpose (3M ESPE

| Adgar Exy Bond MESPE]

ond all-i-ona et

Tabi 1, Most fequsst

Keysards

Fllker
Dgrae of Commslon
Owelshel
PrfvateLshal
ReshCempasite
Heersl Hoduys

Authars

[ Katirm Shaw?

AMIDERTE Eag 11

[ Fiizamdo Maptin=*

FLELE L]

Cr Mohammad Akl Hadis ~
Al BS: iz 1)

P Trevar Burioa*

ABDS MDS DI, M5 ME0S HE RCE
ALfial, FOS BCS ifng | FRGORLXL DU

Fmt William Pdin *
ABMadZa] MPWY Pl M3, DD

ZE RO evidence base for “own

resin-based materials

" Atoiml of 189 ststrach fram | Bt st M
thia DR dassification dantine adhasives’ l‘||9k '-um-’;_zsﬂ ZM b:‘:,
wara d.w.rcd_a)o;;:.;r;r@‘;ﬁ.ur& R

curing unéts. The resfts | Filkok 2100 (3M ESPE)
rant b af Doﬂ*lnu t
-rtr::fm,- : Varuss Thameend Horseus Rulzar

| esbore 150

Pramize (Kart)
Grandio (Woco}

|g' ik curing, one we: = on the subjact of
FiRard ane on venasring por

v
tha affectivenass of thesa mater

Europesn kuw nal o Pricsth o i :and Rizstorative Den iy () 24, D128

‘Own-Label’ Versus Branded
GCommercialDental Resin
Composite Materials:
Mechanical And Physical

Property Gomparisons

R R N R L NN E NN

ABSTRACT

Amylaty af dactal mabehils e mandis oed bpzangacks ahe Awe aysedanssly
he Dald Hyweesr o numberaf S hbel materhls bape bezame srafabl pektaaly
muhetztbydabdy madtathen ansk st e e agnedense i the fald Thave
el aw attactvsbezyase of telnesdvgesoas, buthermay krsnamsaah o
whichelklzians mphthane phek oteqtinl setaomans e Jnie thaefa thesvmangaf il
wetk Broamans the sednmasse s i Meeat batehes af aumber of “gan kel destsl
materdils wkh o sinlar aumber fram mastichenes wdlavperreslntha Dol wsinga
warktyalf Bbaa tary beshrepimes wh kb lnzlucts Oerdetzmbation depee afcamvarnhy,
Henyulsbrmngthans Daxuml masdden dnarerta snabatehepomtedal ggartien Theus.
e dndiented ity an labal dental malssamae stes pstred slmibarceeud e o fad
b fram stk Bek edzamann don by bevene af Neearal stangthsbanstydetiee andldepre af
zatezmh Hywewara prestarkateh trdateh wdition b seal meshasizalandahyail
Eazartion afthe ganlabelmatadak anzngted

Humbsr of Mantions in Ressarch Abstracts

v and, ideally, dinical sl
s of rasin-based rash

2 mambsr af tha

Bard but
1y of the prodi

14/04/2021

54



14/04/2021

Some own label materials performed as well in
testing as those from manufacturers in the field

However, greater batch to batch variation in
several mechanical & physical properties of the
own-label materials was noted

Is it worth using low-cost glass ionomer cements for occlusal ART
restorations in primary molars? 2-year survival and cost analysis of a
Randomized clinical trial

Isabel Cristina Olegério™”, Nathalia de Miranda I.adewigl‘, Daniela Hesse®,

Clarissa Calil Bonifcio®, Mariana Minatel Braga”, José Carlos Pettorossi Imparato”,
Fausto Medeiros Mendes”, Daniela Précida Raggio™
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The
“evidence”
for Own
Label
Brands

In the current situation, it might be tempting to save
£s on materials, but the saving should be considered
alongside the cost of one premature failure

Patients care more about dental materials
than | suspected!

A practice-based assessment of ~ [Wens

® Suggests that dental practice should

patients' knowledge of dental e e e

N ® Discuses patients concems regarding
materials N D TR G o siomaly

that the materizls are of 2 high quality

and have been thoroughly researched.

HIHY3IS3H

F. J. T. Burke*'? and R. J. Crisp'?

Aims It is the aim of this study to determine, by means of a questionnaire completed by patients attending ten UK denta
its' level of knowledge on dental materials and technigues. Materials and methods Members of The
uct Research and Evaluation by Practitioners) Panel were asked to recruit patients to partic in a question-
aire-based assessment of their knowledge o tal materials. Results Two hundred and forty-nine patients took part
in the questionnaire. Sixty-three percent [n =1 f the respondents were female and 92% (n = 229) of the respondents
tenders at the dent respondents were asked how important the quality of dent

materials used in their mouth | Analog le (VAS) where 1 = notim d 10 = very impor-
tant, the result was 9.6. The sam ! ere asked how important at the materials used
in their mouth were supported with relevant clinical research evidence and long term d the success of the material.
They were also questioned on the subjects of price, manufacturer, e or material and type of filling material. A signifi-
cant amount of respondents demanstrated that they had concerns over the use of amalgam. Conclusions Respondents ;ii?;f:aﬂféw._wzuu
expressed strong views that the materials used on their teeth should have a robust evidence base and they care about the ik Dot ot Sorae
materials that are used in their mouths.

BRITISH DENTAL JOURNAL YOLUME 212 N2 13 DEC 182015
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10 members of the PREP Panel

Ethical approval
Questionnaire to 250 patients

249 useable responses

Patients feel that materials should have a robust
evidence base, produced by manufacturers with
experience in the field

Patients care about the materials that we use
Almost half did not wish “own label” materials to
be used in their mouths

One third expressed anxieties regarding the use
of amalgam in their teeth
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(plus etch) system to a
one-bottle bonding

Last minute Discounts Musicals Plays Dance New Shows Opera Off-West End CINEMA: The Drive In

,,,m g,-nmmﬁ

ADELPHI
THEATRE

Back To The Future Tickets at the Adelphi Theatre, London
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...another alternative
to Optibond FL,
perhaps?

Some slides from , ¢, -

Bart van Meerbeck’s “wish list”: What is the ideal modern
bonding approach with multi-step adhesive?

The ideal adhesive system should contain:

1. A separate primer
— Acting as the adhesion promoter; allows use of selective enamel etching
— with chemical bond ability based on 10-MDP

— containing also photo-initiators, to make sure all areas, even in the deeper parts of the hybri_ .
will be covered by photo-initiators

A separate bonding agent that can be light-cured immediately
— Solvent-poor/free adhesive resin, hydrophobic to reduce the water uptake

— applied in a sufficient thick layer, with stress-absorbing potential like flowable composite & presenting
high mechanical properties

— that provides a good seal of the interface

Buonocore’s Pioneering Acid Etch Technique to Self Adhering Restoratives. A Status Perspective of Rapidly
Advancing Dental Adhesive Technology. Van Meerbeek et al. Journal of Adhesive Dentistry.2020:22:7-34

G-2 Bond Universal contains all these features
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G2-BOND Universal
« All-round 2-bottle Universal Bonding system

G2-BOND Universal
1-PRIMER

+ Self-etching
process

+ Chemical BOND to
tooth structure with
MDP

Photoinitiator:
cures in depth of
hybrid layer

HEMA free for
long-term durability

G2-BOND Universal
2-BOND
+ Hydrophobic,

solvent & HEMA
free for long term
durability

- Sufficient thick
layer that can
absorb & relieve
stress

+ High mechanical
properties

» Seal the interface

G2-BOND Universal - Composition

G2-BOND Universal .
1-PRIMER

4MET, MDP, MDTP,

Dimethacrylates
Water, Acetone,

—3

Photoinitiator , 2-BOND

Filler

Dimethacrylates,

Bis GMA, Fillers,
Photoinitiator

NO SOLVENT

G2-BOND Universal .
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G2-BOND Universal

G2-BOND Universal is a universal 2-bottle system, offering
Clinician’s preferred etching mode
Superior durability and bond strength
Superior resistance to marginal staining

Optimal film thickness & flexural strength which can provide
shock absorbing features

Superior dispensing and low technique sensitivity
Multiple indications

' 4 ’CC’J' .

G2-BOND Universa I, Januar y 2021

FELELLLELEELELLEEL

How much does one
sensitive posterior

composite cost?
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Avoiding post-op sensitivity when using
dentine adhesives

62



This is a matrix
metalloproteinase!

Suggestions for inactivation of MMPs

EDTA

Glutaraldehyde
Carbodiimide
Chlorhexidine
Quarternary ammonium
salts (eg MDPB)

14/04/2021
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L atest research
on MMPs

Caontents lists available at Sciencolbroct
Journal of Dentistry

journal homepage: www.intlels

Review article
Inhibition of hybrid layer degradation by cavity pretreatment:
Meta- and trial sequential analysis

Gerd Géstemeyer®, Falls Schwendicke

erstey: s

Latest research
on MMPs

Given the high risk of bias and the limited quantity of evidence,
our findings were graded as being supported by very weak
evidence only. Therefore, degradation inhibitory cavity pretreat-
ment prior adhesively placing resin-based restorations can neither
be recommended nor refute

In conclusion, there 1 ; evidence to recommend or
refute hybrid layer deghdation inhibitory cavity pretreatment
prior adhesively plac@®g resin-based restorations. Based on this
review and the inclided studies, dentists could pretreat cavities
prior adhesively placing restorations (for example as part of re-
wetting the cavity, or introduced to an adhesive), while evidence
supporting this strategy is lacking. The impact of further effects
(e.g. disinfection, pulp-irritation) of pretreatment remains unclear.

14/04/2021
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The way to obviate problems is
to protect the collagen by
thorough resin infilatration

Should we be worried about
MMPs?

The evidence at present says no

65



14/04/2021

66



14/04/2021

A first

Durbar UR, Hemmings KW. Treatment of localised anterior toothwear with composite
restorations at an increased occlusal vertical dimension.
Dent.Update.1997:24:72-75.

Tnerease
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o Read more!
ncisal edge reattachment:

indications for use and clinical Br.Dent.J.1999:186:
technique

D, F. Murehisan,! F L T Burke,? and i B, Werthingten, 6 1 4_6 1 7

This articles presants an cwerview of the svalusion of the incisal
wdge rectiochment procedurs, Case reperts ans described of
patinnts presanting with raumatised math in -
reatbachement prot sdurs was perfarmed. A review is provided of
pressnt in wive studies detiling long-term swcoass retes in e
clinicol appication of this procndire. i

tmchmique for dingnesis and fratment is oFfored b2 imprave
sucemss in thiz procedurs which may bensfit o cignificant segmant
of the puediairic and adelescent populations.

In brief

® Anterior crown fractures are
commonplace in children and
adolescents and may affect up to
25% of this patient population.

® |f an intact tooth fragment is present
affer frauma, the incisal edge
reattachment procedure presents a
conservative, simple and aesthetic
freatment.

® Clinical frials and long4erm
Fo”ow-up have reporfed that
reattachment using modern denfine
bonding agents or adhesive luting
systems may achieve functional and
aesthetic success for up to 7 years.

® Reatlachment failures may occur
with new trauma, parafunction, or
horizontal traction. Athlefic soft
mourhguurds and patient education
may enhance clinical success.

+ Historlel parspotive
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Burke F.J.T. Reattachment of a fractured central incisor tooth fragment.
Br.Dent.J. 1991:170: 223-225.

Achieving resistance form in
an adhesive preparation
should help protect the bond
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Long term survival of fragment
bonding in the treatment of
fractured crowns

Andreasen FM, Noren JG, Andreasen JO,
Englehardsen S. et al.,

Quintessence Int.1995:26:669-681

..reattachment of the coronal fragment is a realistic
alternative Andreasen et al

Good fragment retention, acceptable aesthetics

Use of a dentine bonding agent with acid etching
provides greater strength

Fragment loss was usually due to a second blow

Not a successful means of managing crown-root
fractures

Approx 25% of 334 rebonded fragments
were retained at 7 years after bonding
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If bonding
IS as good as this....

We can use a non-retentive cavity
design and bond composite to it
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Is this non-retentive adhesive cavity design
the cavity of choice for the COVID 19 era?

Use a Universal
bonding agent

This can be cut without a turbine

Another advantage:
Massive tooth substance saved

by using an adhesive
composite
restoration
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CONCLUSION: It is concluded that the saucer-
shaped resin composite restoration represents a
viable treatment modality for small cavities. The
time may have come to include it in dental
curricula as a routine operative treatment for
small class Il lesions.

If bonding
IS as good as this....
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FAQ Do | need to place a lining/base
under composite restorations?

e
T ”

P

HISTORY

Oldies were taught that a base was
always needed

Bases are used under amalgam for
thermal insulation

In a survey of 500 GDPs in 2017 (in
Wales), 83% always placed a lining
before placing a composite
restoration

Supposed antibacterial effect of
Glass lonomer as a lining

Bases isolate the pulp from
chemical irritants, i.e. pulp
protection

TODAY

A contemporary dentine bonding
agent will seal the restoration and
the dentinal tubules

A base limits the surface area for
bonding

Resin composites are insulators,
th_erefore do not need a base for
this reason

Base only needed for therapeutic
reasons

No base = saving in time

Blum IR, Wilson NHF Consequences of no more linings under composite restorations. Br.Dent.J. 2019:226:749-752.

14/04/2021
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HISTORY TODAY

Von Fraunhofer and colleagues (Gen.Dent.2006) found an increase in microleakage,
post-operative sensitivity and potentially secondary caries when a lining is present
under a posterior composite restoration

Blum et al (J.Dent.2017) found that prevalence of post-op sensitivity after placement
of posterior composite restorations was 20% greater when a lining was placed

Schwendicke et al (Systematic review: J.Dent.2015) concluded that there was
insufficient evidence to recommend cavity lining based on their antibacterial effects.
Dentists should be aware that the use of cavity liners is not recommended by
clinical studies

Blum IR, Wilson NHF Consequences of no more linings under composite restorations. Br.Dent.J. 2019:226:749-752.

Trust your bonding agent to seal
the tubules

Use a Universal Adhesive
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Why direct-placement
restorations are king/queen!
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| RESEARCH

The ultimate guide to restoration longevity in England The ultimate guide to restoration langevity in England
and Wales. Part 1: methodology and Wales. Part 10: key findings from a ten million
[ et restoration dataset

I
i ]

Incisors

Incisor teeth: 2,526,575 restorations:
inc. 1,747,379 composite restorations
and 400,230 crowns
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Incisor teeth: 2,526,575 restorations:

Proportion Surviving

Time in years from Treatment to re-intervention

Crowns perform best!

Incisor teeth:

Time in years from Treatment to Extraction
[ ]
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Crowns are bad for the survival of teeth

The only crowns that most (thinking) dentists did
before COVID were replacements
of failed crowns

In the COVID era, given that failure of crowns will
be at the margins, there is potential to patch
and repair without having to replace the crown

/704ghts on SUrviva\

of restorations & teeth
It's only in older patients that crowning
a molar tooth is a good idea!
Therefore, direct placement restorations
should be employed where there is
sufficient tooth substance
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47 years of evidence-based publishing!

Mlay PN . Viakums 80 - Mismibar §

Update

articles bac

Yeam On e —

oo Ruprort: Parolid Fistuls - An Extin-
Qally Twaining Wikochis Tentigeoss Cysl
A5 ary ¥

Advantages of

an adhesive approach
Tooth and patient friendly
Potentially better aesthetics
Can be metal-free
State of the art (practice building)
There is increasing evidence that it works

Care, time and attention to detail
and operator ability paramount
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..additionally
adhesive dentistry
makes
minimal intervention possible

Thank you for using these notes

Hope they were useful
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