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Is there a like-for-
like replacement?




Put simply:What EBD really means

Clinical skills
and
experience

Clinical
evidence

Patient’s
needs &
preferences




Learning objectives
On completion of the presentation, listeners should:

Be aware of why dental amalgam’s days are numbered.

Know the most recent developments in resin composite materials for loadbearing
situations In posterior teeth, their cost comparison with dental amalgam and how to
avoid post-operative problems.

Be able to outline how glass ionomer (GIC) materials have developed over fifty years,
and be aware of the clinical performance of most recent GIC materials in loadbearing

situations in posterior teeth



What | plan to talk about (not necessarily in this order!)
Amalgam, briefly



In the beginning

We had amalgam!



Dental amalgam has had a turbulent
history — amalgam wars etc




Daily Mail, Monday

Having all my 19 filling
removed changed my life

Wite blames 40 years’ depression on the mercury in her teeth

By Sinead Mcintyre

FOR almost 40 years, Mary
nson suffered crippling

T
‘Now | can’t wait to
jump out of bed’

Happy at last: Mary Stephenson today and, above, on her wedding day
with her husband John. She suffered crippling depression for 38 years

rs Step
husband

Business Reserve Account




J FTFD SYMPTOM ANALYSIS OF 1569 PATIENTS

% of Total  No.Improved % of Cure or

Total SYMPTOM No. or Cured Improvement
A Health Information Book 14% ALLERGY 221 196 89%
To Answer Questions You May Hal 5%  ANXIETY 86 80 93%
On Countering The Effects of 5% BAD TEMPER 81 68 89%
Dental Mercury Exposure 6% BLOATING 88 70 88%
6% BLOOD PRESSURE PROBLEMS 99 53 54%
5% CHEST PAINS 79 69 87%
22% DEPRESSION 347 315 91%

22% DIZZINESS 43 301 88%
D E N TA 45% FATIGUE 705 603 86%
15% GASTROINTESTINAL PROBLEMS 231 192 83%

8% GUM PROBLEMS 129 121 94%

M E R C U R 34% HEADACHES 531 460 87%
3% MIGRAINE HEADACHES 45 39 87%

12% INSOMNIA 187 146 78%

D ET 0 X 10% IRREGULAR HEARTBEAT 159 139 87%

8% IRRITABILITY 132 119 90%
17% LACK OF CONCENTRATION 270 216 80%

: ) 15 .
6% LACK OF ENERGY 91 88 97% B
17% MEMORY LOSS 265 193 73% MERC"RY l" YO“R
17% METALLIC TASTE 260 247 95% D!"TAL FIlll"Gs
BY 7% MULTIPLE SCLEROSIS 113 86 76% AFFECTI"G YO“R

) 8% MUSCLE TREMOR 126 104 83%
Sam Ziff 10% NERVOUSNESS 158 131 8% | HEALTH?

Michael F. Ziff,D.D| 8% NUMBNESS ANYWHERE 118 97 82%
20% SKIN DISTURBANCES 310 251 81%
Mats Hanson, Ph.l} s sore taroar 149 128 86%
6% TACHYCARDIA 97 68 70%

REVl?QESB%SﬁTSxDEI 4% THYROID PROBLEMS 56 a4 79% SGm Ziff
12% ULCERS & SORES (ORAL CAVITY) 189 162 86%

b Dentai

7% URINARY TRACT PROBLEMS 115 87 76% B ord by J G Levensoniiy
29% VISION PROBLEMS 462 289 63% R e




None of these
publications has
ever been backed
by scientific fact



Materials

Amalgam—Resurrection and redemption. Part 2:
The medical mythology of anti-amalgam

Michael J. Wahl, DDS!

Mercury-containing amalgam restorative material has come under attack for its alleged harmful effects on
systemic health. A literature search revealed that amalgam restorations release small quantities of mer-
cury but apparently not enough to cause systemic health problems. Mercury from dental amalgam restora-
tions cannot be linked to kidney damage, Alzheimer's disease, multiple sclerosis, other central nervous
system diseases, “amalgam disease,” mental disorders, damage to the immune system, increases in an-
tibiotic resistance, or harmful reproductive effects. Dentists occupationally exposed to mercury have not
been shown to suffer harmful reproductive or other systemic health effects, provided proper mercury hy-
giene is used. There are legitimate health concerns about alternative restorative materials, including resin
composite. According to the latest scientific information available, dental amalgam remains a safe and ef-
fective restorative material. (Quintessence Int 2001,32,696-710)

Key words: amalgam, biocompatibility, mercury, resin composite, safety, toxicity




Amalgam—Resurrection and redemption. Part 2:
The medical mythology of anti-amalgam

The scientific evidence (170 references):
Does not support the myth that mercury from
dental amalgam causes kidney damage

Does not support the myth that dental amalgam is
associated with MS, Alzheimer’s Disease, mental
disease or “amalgam illness”

Does not support the myth that mercury from dental
amalgam damages the immune system or causes
harmful reproductive effects




Contemporary UK dental practice 2015

4 Questionnaire to 500 UK dentists, 20015/16, useable
returns 388 (77.6%)

4« 60% male, 51% principals, 25% single-handed
« Mean of 4.2 dentists per practice
4« 50% of patients NHS, 39% private

4« 55.4% of respondents had an intra-oral camera,
80.4% used nickel-titanium files, 47.4% used zirconia-
based bridgework, and 24.9% used tricalcium silicate




Contemporary UK dental

practice 2015/16: Comparison
with previous results: premolars

Amalgam for Class Il, 2002....86%
Amalgam for Class Il, 2008....59%
Amalgam for Class Il, 2015....40%




restorative materials™

B Corrosion over time enhances the marginal seal

B Heavy metal ionic breakdown products are antibacterial, resulting in slower
progression of secondary caries compared to composite, which has been
demonstrated to attract higher levels of more cariogenic bacteria®

® Does not significantly affect subgingival biofilms’

® Suitable for use in posterior teeth, where aesthetic demands are low

B Useful in deep cavities where the adhesive bond of composites has been shown to
be diminished®

W Historically, amalgams were reported to result in a reduced incidence of endodontic
problems compared to composite restorations™®

B Colour contrast promotes easy removal (negligible risk of increasing cavity size
compared to tooth-coloured restorations)'#

B Colour contrast also simplifies amalgam carving/marginal finishing and indirect
preparation of teeth with amalgam cores®

B Comparatively inexpensive/cost-effective material® (reduced surgery time more than
offsets the high price of silver) B Medical needs should be interpreted

to include specific dental needs of the

patient, ie where there are medical or

limiting the trade and supply of mercury-
containing products.” The Minamata treaty
was signed by 128 countries and came
into force in August 2017. Table 5 lists the
legally binding restrictions introduced in
the UK in 2018-2019.*¢

The new legislation includes the
slightly confusing exception that amalgam
may be used in the prohibited patient
groups ‘where it is deemed strictly
necessary by the dental practitioner
based on the specific medical needs
of the patient’ Supplemental guidance
statements have been published
to assist clinical decision making
and are summarized as follows:

Table 2. Advantages of amalgam.

Figure 1, (a) MOD amalgam in a previously repaired mandibular first permanent molar, with a fractured mesio-buccal cusp. (b) Cavity preparation with
resistance form augmented with pits for ‘amalgapins’ (¢) MODLB Bonded amalgam (immediate post-op). (d) Restoration at 6 years. (e) Restoration at
12 years

Perhaps the last paper (perhaps the best?)
ever written on amalgam?




The Minamata Convention




Aesthetics:
No contest!




_DENTAL MATERIALS

Patient Acceptance of Posterior
Composite Restorations

FJ.T. Burke

OSTERIOR COMPOSITES
ohlems associated with early compe PATIENT AWARENESS OF
11 situations bay DENTAL AESTHETICS
Patient bout appe

Dent.Update.1989:
16:114-116.




Trevor’s View

Once a patient has

received one tooth-
coloured restoration in a
back tooth, he/she iIs
unlikely to return to
amalgam.




A less well known o
fact.... g

dentists ill’

ORIGINAL ARTICLE

Health and neuropsychological functioning of dentists
exposed to mercury

K A Ritchie, W H Gilmour, E B Macdonald, F J T Burke, D A McGowan, | M Dale,
R Hammersley, R M Hamilton, V Binnie, D Collington

Ovovp Environ Med 2002 99 207-291

Objectives: A crom sechonal sorvey of dentish in the west of Scotlond and ynmonched controls wo
conducted 10 hind the effect of chronic exposure to mercury on health and cognitive funchoning
Mathods: 180 dentists were ashed 1o complete o quastionnoire that included teems on handling ol
omalgom, symploms ssperienced, possible inlluences on paychomator lunction, ond the 12 kem gon
ool health quessionnawe. Dentishs were ashed b complete a dental chart of telt own mouths and o
grve samples of urine. hair, and noils for mercury analysis Ervironmentol measurements of mercory in
duatish’ surgeries wete made and participonts undericok o packoge of compiterised prychomolor
wars 1 BO contvol subjects undarwant a similar procedure, complating o questionnaire, hoving the
omalgam surboces counted. giving urine, haw, and nail samples and undergoing the peychomotor tes
T e ool urivcim how pockoge
ovhary' oMdianons Results: Dentists hod, on averoge, urinary mercuty concentrations over four times thal of control sub
jocts, bt all but ane dentist had utinary mercury below the Heolth ond Salety Executive health guid
Comex ance valve. Dentish wers ugniicantly more likely than control subsects 10 have hod dinorden of the
pondence
Chr & A Rinchie, MR bidray and memary distuthonce These symploms ween not signilicantly aseciamd with urinary mee
R cury concentotion. Dillerences were lound betwsen the paychomotor parformance of dentist and con
Kusaorch otk Sectiod.  woly oler adjusting for age ond rsex. bt there was no signiicant association between changes in
Guesn Ul anbeth Buildag prychomator response and mercury concentralions in unine, hor, or noils

180 dentists and 180 controls:
Urine mercury, hair & nail,
psychomotor performance analysed,
general health questionnaire given.




ORIGINAL ARTICLE

Health and neuropsychological functioning of dentists
exposed to mercury

K A Ritchie, W H Gilmour, E B Macdonald, F J T Burke, D A McGowan, | M Dale,
R Hammersley, R M Hamilton, V Binnie, D Collington

norkoge
Resulty: Dantint
jocts. but all but one dantist hod

btdney ond mer

Results: Dentists had, on average, urinary mercury concentrations over four times that of control sub-
iects, but all but one dentist had urinary mercury below the Health and Safety Executive health guid-
once value. Dentists were significantly more likely than control subjects to have had disorders of the
kidney and memory disturbance. These symptoms were not significantly associated with urinary mer-
cury concentration. Dilterences were tound between the psychomotor performance of dentists and con-
trols alter adjusling for age and sex, but there was no significant association between changes in
psychomolor response and mercury concentralions in urine, hair, or nails,

Ritchie KA, Gilmour WH, Macdonald EB, Burke
FJT et al. Health and neuropsychological
functioning of dentists exposed to mercury.
Occup.Environ.Med.2002:59:287-293




The situation
today....
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Ewen McColl

End of the road for
dental amalgam?

Readers will be aware of the Minamata Agreement, signed in 2013, in which 147
countries around the world agreed to minimize mercury use in a wide variety of fields,
such as, lighting, fertilizers, and, of course, dental amalgam. This resulted in a ban, from 1%
July 2018, on the use of amalgam in pregnant women and children under the age of 15
years. Some dental schools had, by then, on the surface, stopped teaching the concepts of
resistance and retention form, and, as a result, a proportion of new graduates had no notion
of how to retain an amalgam restoration in a tooth!’ This lack of preparedness is a particular
concern in the UK as amalgam is still in widespread use among dental practitioners’.

There is some clarity now, in the form of a European Union draft document to phase out
all amalgam use by 1* January 2025. These recent EU proposals® suggest:

The revised Mercury Regulation targets the last intentional remaining uses of mercury
in a variety of products in the EU in line with commitments set out in the EU’s Zero Pollution
Ambition. It sets rules that put the EU firmly on the track to becoming the first mercury-free
economy by:

Introducing a total phase-out of the use of dental amalgam from 1 January 2025 in light
of viable mercury-free alternatives, thereby reducing human exposure and environmental
burden;

Prohibiting to manufacture and export of dental amalgam from the EU from 1 January
2025.

If this EU directive is ratified, supply chains will be disrupted and the cost of amalgam
will, in all likelihood, rise significantly. This situation will occur against a backdrop of a
crisis in access to NHS dentistry, with patients presenting with advanced cavitation of
molar teeth where amalgam may be the restoration of choice. This is particularly the
case where isolation is particularly challenging, and rubber dam isolation for restoration
placement becomes increasingly difficult. The situation may be compounded in Northern
Ireland under the Windsor protocol where the EU directive may disproportionately affect
colleagues where fees for posterior teeth are generally based on placement of amalgam
restorations.

Let’s look briefly at the implications of this from an educational point of view and
discuss the alternatives.

Amalgam tends to be favoured in posterior teeth where isolation can be an issue,
for example where margins are subgingival or the tooth is very heavily restored. While
moisture control is still very important, amalgam is more forgiving and compatible with
more traditional matrix systems with which most clinicians, across the years, are familiar.
Amalgam restorations are not adhesive, so rely on resistance and retention form with

FJ Trevor Burke
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A Dental Knell or
Wake-up Call?

As the January Dental Update Commaent went to press,’ the European Unlon swiftly ratifled
the banning of dental amalgam from use and éxport, with an implementation date of
January 2025, except when the use of dental amalgam Is deemad strictly necessary by

the dental practitioner to address specific medical needs of the patient (a previously used,
rather ambiguous term). This led to an outery from across the profession In the UK, with
the British Dental Association highlighting the impact on an already struggling NHS dental
service, Indeed, the Impact of the amalgam ban in the EU may disproportionately affect
the patients who present with late carles, as is frequently seen across the UK, accepting
that many patients never have the opportunity to get as far as a dentist.’ The British Dental
Assoclation highlighted that since the Minimata Agreement in 2013, we have known this
was coming, but not quite now, stating:’

We have lang supported a phase-down in dental amalgam. But this rapid phase-out Is

neither feasible nor justifiable,

We have stressed there are currently no alternative restorative materials that compete with

amalgam on speed of placement or longevity,

When alternative materials can’t compete, this will add new costs and new uncertainties to

practices already on the brink

Without decisive action this could be the straw that breaks the back of NHS dentistry,

The European Unlon clearly differ on whether the new ban s justifiable or not, citing
environmental concerns averriding the use of dental amalgam, Of course, nobody can have
failed to notice we are no longer In the European Unlon, but import costs of amalgam, Its
avallablility and the Windsor protocol mean that If Europe sneezes, the UK catches a cold, In
this case, NHS patients in most need will suffer, because it s in that group where amalgam
use Is likely to be highest, and the Increased cost will Impact most, one way or another

There are other reasons (perhaps the main reason), for the withdrawal of support for
amalgam much earlier than the date inltially planned, 2030, The European Network for
Environmental Medicine published a document a year ago,* outlining reasons why the
avallabllity of amalgam will become Increasingly limited, citing the new Medical Devices
Regulation (MDR 2017/745) that came into force in May 2021, bringing much increased
legal safety requirements for dental amalgam capsules, and, as a result, why six European
manufacturers/distributors (Including twao In the UK) have left the amalgam business, with
two major US players also leaving the market and others facing the end of thelir certification
As a result, therefore, the ‘writing was on the wall’ for amalgam In the EU, and, as stated above,
there will be a knock-on effect in the UK. Anecdotally, on talking with dentists from around
Europe, resin composite Is much more widely used there for posterior teeth than in the UK
where results of the most recent survey of 500 UK dentists (response rate 78%) in 2016,
Indicated that 66% of respondents used resin compaosite for Class Il restorations In premolars,
with amalgam being used 7% more for Class |l restorations In molars than composite (55%
vs 48%)." Unfortunately, this research did not investigate whether there were differences in
material use in NHS and private practice. Nevertheless, it s apparent from the abave data that
only half of UK dentists would have to change their materials’ prescribing habits if it became

Dantall)
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Was amalgam an ideal material?

No toxicity issues to patients: To dentists?? To the environment?
Physical properties good v

Relatively easy placement, said to be “forgiving”, but, can it
be placed under saliva and blood contamination? v
Comparatively cost effective (reduced surgery time) v
High thermal conductivity

Did not need an intermediate bonding agent v

But, required retentive cavity features = tooth destruction
Plenty of research “evidence” on longevity v

Aesthetics poor (although colour contrast facilitates removal)
Waste Is highly regulated




What | plan to talk about (not necessarily in this order!)

Resin composites — a true alternative?



A problem with resin
composite materials:
they don't bond to
the tooth!



Problems INn bonding to dentine

' COMPOSITION OF DENTINE
/0% Inorganic

Bonding to dentine Is
therefore more difficult

It IS a vital substrate



Another problem

 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,



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.




...NOW

The Universal Adhesives



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.qg. direct/indirect restorations, core
build-ups, zirconia primers and dentine densensitising (Perdigao et al)



Treatment of the smear layer

REMOVE (Etch & Rinse/Total etch)
LEAVE/PENETRATE (Self Etch)

UNIVERSAL MATERIALS (Etch &
Rinse, Selective enamel etch, Self etch)
(use for direct and indirect)




Universal bonding agents:

The first Universal
Adhesive:
e —— Scotchbond

EPE B Universal (3M)

Adhesive

3M ESPE AG :
D-82229 Seefeld - Germat .




Universal bonding agents:

Many new additions have
arrived!

Most contain the resin 10-MDP



Why has 10-
Adhesive monomer MDP M D P b e CO m e
SO popular?

Polymerizable

Hydrophobic

Hydrophilic
Forming the chemical bond

with calcium and hydroxy apatite
') Y <




SUMMARY: Universal bonding agents:










Filtek Universal Pink Opaque






Anyone prefer a 2-bottle
(plus etch) system to a

one-bottle bonding
system??

A new 2-bottle bonding system

Some slides trom Pi(elefly



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

Bart Van Meerbeek2 / Kumiko Yoshihara® / Kirsten Van Landuyt® / Yasuhiro Yoshidad /
Marleen Peumans®

Summary: This literature-based OPINION PAPER reflects in an introductory historical perspective on the rapid ad-
vancement of dental adhesive technology. Past and current techniques to bond to tooth tissue, in particular to den-
tin as the most challenging bonding substrate, are critically appraised. Including the historical perspective in (1),
this paper focuses on fourteen items thought to be of primary importance with regard to the current status of den-
tal adhesive technology. In (2) the primary mechanisms involved in adhesion to enamel and especially dentin are
dealt with having (3) also revisited the previously introduced adhesion-decalcification concept (AD concept) as
basis of biomaterial-hard tissue interaction; the worldwide accepted classification of today's adhesives into
etch&rinse (E&R) and self-etch (SE) adhesives are presented in (4), along with presentation of their respective
PLUS-MINUS balances in (5) and (6); nomination of the GOLD-STANDARD E&R (7) and SE (8) adhesives is based
on evidence of successful laboratory and longterm clinical performance, resulting in a recommended 3-step full
E&R bonding route in (9) and the preferred 3-step combined selective enamel E&R with 2-SE bonding route in (10);
(11) description of the main bond-degradation pathways and eight strategies to preserve bond stability; (12) cover
age of the PROS and CONS of the newest generation of UNIVERSAL adhesives. Looking into the future, some ex-
pected future developments in dental adhesive technology have been suggested in (13), along with (14) a first
status determination of the latest research-and-development towards self-adhesive restorative materials that no
longer require any pre-treatment.

Keywords: review, bonding, dentin, adhesion, self-adhesive.

J Adhes Dent 2020; 22: 7-34 Submitted for publication: 26.01.20; accepted for publication: 27.01.20
doi: 10.3290/].jad.a43994

. perspective of the MILESTONES in 1951.63.110,111 He used the functional monomer glycero
technology phosphate dimethacrylate (GPDM), which today is still con
technology continues to evolve at a rapid tained as primary functional monomer in some popular den-
have already learned to bond effectively tal adhesive products, such as the Optibond FL/XTR/
r1amel 65 years ago with Buonocore's in- Universal (Kerr) product family. Historical research identi-
JID-ETCH TECHNIQUE" .22 Predating Buono fied Kramer and McLean, who showed in 1952 that GPDM
ampts to bond acrylic resin to tooth struc- improved adhesion to dentin by “penetrating the surface
ttributed to the Swiss chemist Hagger in and forming an intermediate layer”.%© Much later, this inter




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

G-2 Bond Universal contains all these features

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




FJ Trevor Burke

Peter Sands and Russell J Crisp

Abstract: This study evaluated the handling of a recently introduced two bottle dentine adhesive system by a group of practice-based
researchers. Twelve evaluators from the practice-based research group, the PREP Panel, were sent explanatory letters, a pack of the material
under investigation, G2-Bond Universal, with a request to use it, where indicated, for 10 weeks and then to complete a questionnaire
designed to elicit the evaluators’ views on the handling of the materials. In total, 568 restorations were placed. The results from the
questionnaire indicated good acceptance of the material, despite the fact that it required more clinical steps than the material previously

used by the evaluators.
CPD/Clinical Relevance: Results from this evaluation indicate that there is a place in a majority of evaluators’ practices for a two-bottle

Dent.Update.2022:49:112-118

adhesive system.




Some recent PREP Panel evaluations



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 NN 1 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:

Pifieultio use | e — | > £25v (0 use
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Figure 1. Prime & Bond Active™

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




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

593

acceptability of the material the following comments were made: restorations

“None” placed

I(Iiniul evaluation IO.“. s
ot acprdhina inical ev. i

.
M I8

u

was as follows:

D U 0 U € o Easv touse
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Trevor’s view:

Universal bonding

agents generally
represent improved ease
of use compared with
previous bonding agents




——

An easy to use material may allow us to
oroduce better results

Ease of use versus clinical effectiveness
of restorative materials

F. J. T. Burke, DDS, MSc, MDS'/ M. Liebler, DDS?/ G. Eliades, DDS, Dr Odont?/
R. C. Randall, M Phil, BChD*

“Ease of use,” as applied to dental materials and techiques, means different things to different people
Factors that may contribute to ease of use include a minimum number of application stages, easy applica-
tion and shaping ability, quickness of use, lack of stick, and moisture sensitivity. Ease of use may also
imply that a material or technique does not cause stress for the dentist and patient, is cost effective

easy to learn, and should provide the operators with a sense of satisfaction with their work. Similar

cal effectiveness” of the treatments prescribed for patients is not always capabile of being accurately de-
fined. Suggested factors that may contribute to clinical effectiveness include a lack of patient complaints
with respect to longevity and/or cost, no secondary caries, and preservation of the remaining tooth struc-
ture during functional loading. Ease of use and clinical effectiveness are not necessarily related, but they
must be combined for a technique to be successful. The achievement of this demands a partnership be-
tween clinicians, manufacturers, and patients. (Quintessence Int 2001,32.239-242)




Recent clinical
studies on Universal
Adhesives
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Hot off the press!

Fi Trevor Burke

Louts Mackenzie

10 laboratory studies included

Finally, recent laboratory studies
include the work by Lago and co-workers*
who compared the shear bond strength
of six UAs to dentine, using Clearfil SE
Bond (Kuraray) as control. The results
indicated highest bond strength values for
Scotchbond Universal (3M) (33.9MPa), but
this was not significantly different to Clearfil
Universal (Kuraray) and Tetric N-Bond
(lvoclar-Vivadent). All six UAs provided
superior bond strength values to the Clearfil
SE control.

In summary, therefore, laboratory
studies appear to confirm that the bond
strengths obtained by UAs are generally
an improvement over those previously
attained, with a selective enamel etch
strategy being preferred.

e1. University of

Dent.Update.2021: 620-631




Hot off the press!

11 clinical studies included

In summary therefore, there is a
strong body of evidence that indicates
that recently developed UAs provide
clinical effectiveness as good as, or
better, than previous ‘gold standard’
adhesives, and that selective etching
of the enamel is desirable, given that
the results presented above indicate
improved retention rates of class

V restorations when the margins

are etched, and reduced levels of
discolouration around the margins of
all restorations. The present authors
therefore strongly recommend this
procedure. Does that statement apply
to all UAs? It is the authors’ view that,
in view of the similarities between
many of the UAs (Table 1%'#?), and
the fact that their pH values tend to
lie between 1.5 and 3, it is prudent
to suggest that this is carried out if
the clinician wishes to limit marginal
staining over time.




The current status of resin

composite materials for posterior
teeth




Enhanced CPD DO C RestorativeDentistn

F J Trevor Burke

Louis Mackenzie and Adrian CC Shorthall

Survival Rates of Resin Composite

Restorations in Loadbearing
Situations in Posterior Teeth

Abstract: The use of resin composite for routine restoration of cavities in posterior teeth is now commonplace, and will increase further following
the Minamata Agreement and patient requests for tooth-coloured restorations in their posterior teeth. It is therefore relevant to evaluate the
published survival rates of such restorations. A Medline search identified 144 possible studies, this being reduced to 24 when inclusion criteria
were introduced. Of these, ten directly compared amalgam and composite, eight were cohort studies, and six were systematic reviews. It

was concluded that posterior composites may provide restorations of satisfactory longevity and with survival rates generally similar to those
published on amalgam restorations. However, the ability of the operator in placing the restoration may have a profound effect.

CPD/Clinical Relevance: With the increasing use of composite for restorations in posterior teeth, it is relevant to note that these may
provide good rates for survival,

Dent Update 2019; 46: 523-535

Resin composite has been an alternative use of resin composite materials in posterior need for high-quality evidence from primary
material to dental amalgam since the first teeth (hitherto termed ‘posterior composites’)  dental care’ It has also been noted that RCCTs

Do you want
to read
more?

144 studies
identified, 24
Included

Dent.Update.
2019:46:
523-535




The conclusion gleaned from the
above cohort studies is that resin composite
restorations have acceptable survival rates

when placed in loadbearing situations in
posterior teeth, with AFRs generally within the
range 2% to 3%, which the authors consider to

The conclusion gleaned from
the above systematic reviews is that resin
composite restorations have acceptable
survival rates when placed in loadbearing
situations in posterior teeth, with AFRs

generally within the range 2% to 3%.
Risk factors for premature failure include
patients at high risk of caries and the
presence of a liner or base beneath the
resin composite restoration.

Do you want
to read
more?

144 studies
identified, 24
Included

Dent.Update.
2019:46:
523-535






CLINICAL REVIEW

N.J.M. Opdam'*, F.H. van de Sande?, . . .
ol s Con Longevity of Posterior Composite

1,551 papers identified
3o oy e Restorations: A Systematic Review 25 met inclusion criteria
L and Meta-analysis 12 authors provided raw data
2,816 restorations included,
of which 569 had failed

Netherlands; *Federal University of Pelotas, Graduate Program
in Dentistry, Gongalves Chaves, 457, 5th floor, Pelotas, RS,

96015560, Brazil; *Vrije Universiteit Brussels, Dept. of Oral
Health Sciences, Laarbeeklaan 103, BE 1090 Bru sds

Belgium: *Faculty of Health and Medical SciencegLini
of Copenhagen. Institute of Odontology., Na
DK-2200. Copenhagen, Denmark; ‘Univers

Hericke, Abciog i Zamerlung The conclusion of the present meta-analysis of 12 clinical

Zahnmedizin. Alfred-Herrhausen-St. 44, D-5§
Germany; and *Umed University, Department of

e s e, s ormnie | StIA1€S based on raw data is that caries risk and number of
restored surfaces play a significant role in restoration survival,
and that, on average, posterior resin composite restorations
show a good survival, with annual failure rates of 1.8% at
5 years and 2.4% after 10 years of service.




DENTAL MATERIALS 28 (2012

Available online at www.sciencedirect.com

SciVerse ScienceDirect

journal homepage: www.intl.elsevierhealth.com/journals/idemsa

Longevity of posterior composite restorations:
Not only a matter of materials

Flavio F. Demarco®*, Marcos B. Corréa®, Maximiliano S. Cenci?,
Rafael R. Moraes?, Niek J.M. Opdam?

% Graduate Program in Dentistry, School of Dentistry, Federal University of as, RS, Brazil

b Department of Restorative and Preventive Dentistry, Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands

1y popular among clinic
1scussed the durab
sve searched th
rior composite T
1996 and 2011. The searchresultadin 24 s

that annual faillure rates between 1% and 3% be achieved with Class [ =

composite restoration iing on several factors such as tooth type and location, oper-
d socioe 1ic, demographic, and behavioral elements. The matenal properties
showed & minor effect on longevity. The main reasons for fail
Long-term evaluations ondary canes, related to the individual caries nsk, and fracture, related to the presence o
Longevity a lining or the strength of the matenal used as well as patient factors such as bruxism

~at

Posterior restorations Repair 1s a viable alternative to replacement, and it can increase significantly the lifetime of




34 papers, each with evaluation periods of >5 years.

RESULTS:
Poorer survival rates in molar teeth than in premolars

Multiple surface fillings more likely to fail than class |

CONCLUSION:*Composite restorations have been
found to perform favourably in posterior teeth, with
annual failure rates of 1-3%".




Trevor’s view:

Posterior composites
perform as well as

amalgams, but cannot be
cost effective because
they take longer to place
at present. Perhaps bulk
fills are the answer.
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Some readers may recall a time when resin compesite matesials were
presented in two pots, with equal amounts of the material from each pot
being mied to produce the restorative material, which then had 2 working
time of less than three minutes. These were the early composite materials
which were chemically cured. The introduction, in the early 1580s, of
so-called ‘command set’ materials which polymerised when expased to
2 light of wavelength circa 460nm (in the blue part of the spectrum) was
2 welcome change, 25 the dinician had much longer working time. As
a result, the ease of use of composite matesials improved deamnatically
and, indeed, the only problem was that some materials slowly polymesisad in the ambient light of
the surgery. Light curng matesials, whase chemestry was derived as a by-product from the paint
ndustry, are now an accepied, indeed fundamental, part of re: tive dentistry. However, light
cunng may not be as streghtiorward as it seems: 3 number of factors are involved.
Frst, wﬁrch;!‘!n:‘.iv:t:d resin composite materials cannct be over-cured, @ is essential
that they receive sufficent ight energy to initiate and satisfy the cunng process. Fadiure to do
o ay result in a fess than optimally cured restoration whose phwysical properties, and resultant
m,cs ty, will suffer 25 a direct result. This has been brought home 1o me recently when | was asked
o ight cure a restoration in an upper first malar in a phantom head, with the iradiance being
measured in a ,ocaaw designad apparatus callad MARC {Managing Accurate Resin Cuning: Budight
Analytics inc. Hakfax Canada) . My result was suboptimal because | had not held the kght = ‘ey.h in
one pesition and perpendicular to the restoration - 2 senous wake up call | was not dlone, howeves,
2 3 large quantitative and qualkitative variation was identified in the sradiance defvered to teeth by
operators carrying out a similar expesiment to that which | had done’. In addition, the light energy
defivered to 2 chsz V preparation was less than to the dass | Some dentists defivered s little a5 205%
of the energy achiewed by others Lsing the same light source and intra-oral location. However, there
was no difference between dentists and fourth year dantal students. This message is also worthy of
tranamission to our nurses, to whom many of us delegate our Bght curing 2nd who may have other
duties within the surgery to distract them while operating a cunng light unit. The first ever study
reporting on individual mtra-ord variations in light auring abidity afso noted 2 wide spread diference
n indridul operator performance. Wh -
second and third year undergraduates ¢
theze studies should highlight the need for concentration to the task in hand. All individuals in these
stucies knew they were being tested! Resudts may have been even worse had this not been the case.
Second, research studies have demonstrated considerable variabilty in the maintenance and quality
of laght curing units in dental practice”. In this respact, coerect maintenance of these units & essential
and their irradiance should be checked regularly, although newer types may have their own built-in
radiometer’. The quality of the light curing unit, par se, is also relevant heee - | recently spotted a
new curing fight on sale on E bay for £50 and feit that there must be questons asked about its §tness
for purpase. It i interesting 2lzo to note, that while quality standards are in place for dental matenials,
my recent searching of the literature has indicated that no such standards exist for dental light curing
units. Message be careful what you buy!
Last, 2 aper” has drawn cuwr attention to the potential difficulties in dis ‘|'E 1ing
ight curing units. Bacterial contaminy of 52 units was measured for 2 wesk, with the
rd» ating that, while few viable orga were detected on the fan or handle aeas, many were
g Staphylococous aureus. It would therefore appear that this
25 effectively as is necessary, presenting 2 theoretical infection-control risk and
cating that this area should be added to the deaning regime.
Do we now take light curing too much foe granted? It has revolutionised and enhanced
restocative dentistry but alzo has the potential for being abused. As in life, there is 2 danger that
faeianty may breed contempt!

Roforonces
1. Prica BT Fllx O, Wi I Factors ftacting 0 ancegy delivarad 10 simusatied class | and cis V pregacations
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dudy JInfeet Frevention 2000, 11:21 £
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Some readers may recall a time when resin composite materials were

presented in two pots, with equal amounts of the material from each

pot being mixed to produce the restorative material, which then had a

working time of less than three minutes. These were the early composite

materials which were chemically cured. The introduction, in the early 1980s,
FJ Trevor Burke of so-called ‘command set' materials which polymerized when exposed

to a light of wavelength circa 460 nm (in the blue part of the spectrum)

was a welcome change, as the clinician had much longer working time.

As a result, the ease of use of composite materials improved dramatically
and, indeed, the only problem was that some materials slowly polymerized in the ambient light of
the surgery. Light curing materials, whose chemistry was derived as a by-product from the paint
industry, are now an accepted, indeed fundamental, part of restorative dentistry. However, light
curing may not be as straightforward as it seems: a number of factors are involved.

First, while light-activated resin composite materials cannot be over-cured, it is essential
that they receive sufficient light energy to initiate and satisfy the curing process. Failure to do
this may result in a less than optimally cured restoration whose physical properties, and resultant
Iongewty will suffer asa dlrect result. This has been brought home to me recently when | was asked




Revision time!
Degree of cure
correlates to the
product of the logarithm
of light intensity
and the logarithm
of curing time




Near UV Radiation]
Blue Light §
Green Light
Yellow Light

Recd Light

Uv Damage
toCornea
and Lens

| -Unfocused
Blue Light

Avolid retina burns



Trevor’s view

Don’t take light curing for
granted! The light tip needs

to be In the right place and
the light needs to be
working satisfactorily.

And, how often should we check our light curing units?
ANSWER:
Prof Will Palin (Univ of Birmingham) considers that
“every 3 months should be sufficient”



Matrices for posterior composites




The composite must be stiff
enough to push out the matrix
(.e. flowables won't work)

..but, generally we will need to burnish
the matrix at the contact



Circumferential: Supermat (Kerr)

Hawe SuperMat® rat
Hawe Adapt® SuperCap® Matrix rat e, ‘ e

(th-f“
Ass. No. 2150 N M.R“mrrxeuna ) CJ

P.xza Carrocdo 15,
0015 FPOANC '.'

EP 05626 831 US 5626475

US 5562275 PL 17376

The handle Is autoclavable to 10,000 cycles



So, yellow centre In a green holder
IS potentially the most versatile

»




If your contact point is tight, you need these!

Standard artery forceps



The opposiie - 'for
smaller interproximal o

o
Sect] nal ratrices
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The convex edge goes at the
gingival margin










Palodent Plus Matrix Bands

6.5 mm for deep and wide

cavities o

5.5 mm, most common size for molars

m 4.5 mm for most pre-molars

q 3.5 mm for pedodontics or small cavities

—on pre-molars All sizes are 30 pum thick




..for good proximal contacts:

Use a thin metal matrix

Push the matrix

Wedge firmly

Use a packable/stiff composite
Use a non-stick composite
Use a non-slumping composite



Trevor’s view

A sectional will be your “go-
to” matrix for the average

box, with Supermat (and
Palodent 360) for cusp
replacement restorations
and wide boxes.




Size selected

Matrix size Is
Important

Size selected
IS too high

wedges



Is this non-retentive adhesive cavity design
the cavity of choice?

984

“ Use a Universal
w bonding agent




Trevor’s view

Resin composites can be
placed in minimal, non-

retentive cavities.
And, don't forget the
Preventive Resin
Restoraton.







The Configuration Factor




The Configuration Factor
Occlusal cavities are the highest stress,

especially large cavities
C-Factor

Total Bonded Area
C —
Total Unbonded Area

C <1 required to survive polmerisation
contraction stress (Feilzer et al., 1987)




Physical (materials) factors influencing

Polymerisation shrinkage

Elastic modulus
(Development/flow capacity
Degree of cure/conversion)



...a way of reducing
shrinkage stress —
a composite with a low
shrinkage/ low shrinkage
stress



o history! 20l history!
The Filtek Sllorne System

T TR T "

==

posterior - Estuche de introduccion

Restauracao Posterior Silorane de Baixa Contraccao -
Kit de Introducao

Gering krimpend posterior vulmateriaal - Introductieverpakking

Xapniig Evppikvwong viiko arokataotaonc Omodiwy Aovrioy -
Apyikn Evokevaoia

Posteriort tandfyllningsmaterial med lag krympning -
““wpacknip-
tka-al riaali -
gsmal kontr:
itt mee - Intrr

5

iktionsszet




Silorane: good results at 5 years

L Five Year Clinical Evaluation of
S Restorations Placedina Low

Resin Composite

o Sl ome Shrinkage Stress Compositein
sy UK General Dental Practices
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Silorane: good results at 5 years

cavities.?* The lack of post-operative sensitivity when using a
low shrinkage stress material, in conjunction with its self-etch
adhesive, is considered to be a significant benefit by the pre-

sent authors, with their advice to clinicians to determine the
shrinkage stress of materials that they are considering using
in posterior teeth.

Five Year Clinical Evaluation of
Restorations PlacedinaLow
Shrinkage Stress Compositein
UK General Dental Practices

ABSTRACT

INTRODUCTION

PRACTICE BASED RESEARCH




Trevor’s View

What we learnt was that

low shrinkage stress Is
Important in reducing
post-operative sensitivity.




...a more recent composite
with a low shrinkage stress
resin



Filtek™ One Bulk Fill Restorative

Filler (total inorganic filler loading = ~76.5 wt%, 58.5 vol%)
« Silica filler, 20nm, non-agglomerated

 Zirconia filler, 4-11nm, non-agglomerated NANO!

» Zirconia/silica cluster NANO!

* Yitterbium trifluoride, 100nm NANO!

Nanofiller technology
enables ...

: _ M Filtek”
Good polish retention
Faster polishing

Reduced potential for voids

Good wear resistance




Advantages of Bulk Fill

| | materials |
Time saving, no need for complex layering

technigue

Easy handling
Fewer increments, fewer voids

Simpler shade selection,
due to fewer shades

auLK FILL 1S 1N



Bulk fill composites are quicker to place

Title: 1407 - Clinical-time and Postoperative-sensitivity When Using Bulk-Fill Compaosites With Universal Adhesives
Authors:

Chane Tardem Pereira (Presenter)
luminense Federal University

Elisa Albuquerque, Federal Fluminense University
Sthefane Barbosa, Fluminense Federal University
Leticia Lopes, Fluminense Federal University
Fernanda Calazans, Fluminense Federal University
Stella Marins, Fluminense Federal University

Luiz Augusto Poubel, Fluminense Federal University
Roberta Barcelos, Fluminense Federal University
Marcos Barceleiro, Fluminense Federal University

Abstract:

Objectives: The first objective of this double-blind randomized dlinical trial was to compare the different clinical-time using
Scotchbond Universal adhesive (3M ESPE), in self-etch or selective enamei-etching strategy, associated with incremental or bulk-fill
compaosite in posterior restorations. The second objective was to compare the postoperative sensitivity, 24h and 48h after the
restorations.

Methods: A total of 196 restorations were placed in 43 patients according to the following groups: SETB-~ Self-etch/bulk fill: SETI- Seif-
etch/incremental; SEEB- Selective enamel-etching/bulk-fill and; SEEI- Selective enamel-etching/incremental. Filtek Z350XT composite
(3M ESPE) was incrementally placed and Filtek Bulk Fill (3M ESPE) was placed using Bulk-fill technique. The adhesive system was used
according to manufacturer’s instructions. Postoperative-sensitivity was evaluated using two scales (NRS and VAS).

Conclusions: The simultaneous use of the tested Universal adhesive using the self-etching strategy with the tested Bulk-fill composite
is less time consuming and does not increase the postoperative risk or intensity when compared with traditional incremental
technique.




Trevor’'s view In 2021

. Bulk fill restorative materials |
will be our amalgam alternative |
. in the short to medium term |



IS composite better or worse
than amalgam?



COMPOSITE

Is composite an ideal material?

No toxicity issues to patients: To dentists?? To the environment? v
Physical properties good v

Relatively easy placement, said to be “forgiving”, but, can it
be placed under saliva and blood contamination?

Comparatively cost effective (reduced surgery time)
High thermal conductivity v

Did not need an intermediate bonding agent
But, required retentive cavity features = tooth destruction v
Plenty of research “evidence” on longevity v

Aesthetics poor (although colour contrast facilitates removal) v
Waste Is highly regulated




What | plan to talk about (not necessarily in this order!)

Latest on self-adhesive composite materials



The first self-adhesive resin (luting) material, 2002

{ 3M ESPE

CONTENTS

Self-Adhesive Universal Resin (=g
@ Selbstadhiisiver universaler Cor
Btf(\tl}.,llll“\l(‘lll(‘ll(

@ \ldtcmh di fissaggio di compq\
universale )
& (Cemento de fijacion de compo

New monomers, FAS glass flller
new Initiator systems




4 12 UK general
dentists used
Unicem for 6
WETLE

4 \ariety of lutin
materials use
pre-study

4 134 crowns
cemented

4 Rated material on

analogue scales

Burke FJT, Crisp RJ, Richter B. A practice-bas
the handling of a new self-adhesive universal re
Int.Dent.J.2006:56:142-146.

avaluation o
in luting material.



First clinical evaluation of RelyX

Unicem by the Panel
Ease of use of previous resin luting system

Diffcult to use 1 [ B 5 Eos to use

3.7

Ease of use of conventional luting system used

prior to evaluation
Difficult to use 1 __ 5 Easyto use

4.2
Overall ease of use of RelyX Unicem

Difficult o use 1 [ N 5 Eos o use

No reported incidence of post-op sensitivity



Evaluation of Unicem 2 by the
Panel, 2015

Flow of Unicem 2: Was flow satisfactory?

NO 1 B 5 YES
4.9

Ease of use of Unicem 2
Difficult to use 1 _- 5 Easyto use

4.9




jeurnal of (OJral Rehabilitation

Tournal of Oral Rehabilitation 2011 38; 295-314

Review Article

Self-adhesive resin cements — chemistry, properties

and clinical considerations

J. L. FERRACANE?*, J.

Division of Bi

Dental Medicine, University of Colorado Denver, Aurora, CO, USA and

Birmingham, UK

W. STANSBURYT & F. J. T.

and Biomechanics, Oregon Health € Science 1

BURKE?

*Department of Restorative Dentistry,

D
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Primary Dental Care, University of Birmingham School of Dentistry,

SUMMARY Sell-adhesive resin cements were intro-
duced to dentistry within the past decade but have
gained rapidly in popularity with more than a dozen
commercial brands now available. This review arti-
cle explores their chemical composition and its
effect on the setting reaction and adhesion to
various substrates, their physical and biological
properties that may help to predict their ultimate

performance and their clinical performance to date

and handling characteristics. The result ol this
review ol sell-adhesive resin cements would suggest
that these materials may be expected to show
similar dinical performance as other resin-based
and non-resin based dental cements.

KEYWORDS: dental cement, sell-adhesive, sellf-etch,

properties, clinical performance

Accepted for publication 10 July 2010

Introduction

Self-adhesive resin cements, defined as cements based

on filled polymers designed to adhere to oth structure
i1l i , hesi

glass-ionomer and resin composite. However, dentists
may still experience confusion over the specific com-
position and indications for other types of ‘hybrid’

cements, such as resin-modified glass-ionomer and




The logical next step?




Recently
Introduced
(self adhesive)
composites for
posterior teeth



What's in Surefill one?

Component General function

Modified polyacid Etchant, adhesion promoter, crosslinker
(MOPQOS) between covalent and ionic network

ol o~ Bifunctional acrylate Crosslinker in the covalent network
SLHG“I one (BADEP)

Acrylic acid Reactive diluent, Primer, crosslinker
between covalent and ionic network

Water Solvent for polyacid and resins, etching
aid

Reactive glass filler Filler supporting wear resistance and
mechanical strength

Non-reactive glass filler Radiopacifier, rheology modifier

Dentsply-Sirona

Initiator Photo- and redox initiator system

This appears to be a hybrid jonomer/resin material




scientific reports R e S u I tS

One-year clinical results

of restorations using a novel
self-adhesive resin-based bulk-fill
restorative

Andreas Rathke , Frank Plefeckorn®, Michael X




Scientific Manual Do you want to read
Surefil one™ more?

Self-Adhesive Composite Hybrid

Massive amount of
scientific data, some
Independent testing,

some Dentsply In-

house testing

However, this material was withdrawn from
the market approx. one year ago



Self-adhesive bulk fill (SABF)




Clinical placement of SABF

The placement procedure for SABF was similar to that of
known glass ionomer cements. The capsule tip was placed

in the proximal box and while gradually moving the tip in a
coronal direction the material was extruded, ensuring that
the material adapted itself to the cavity bottom and the cavity

Filler: Strontium fluoride glass oxide

Resin:Propoxylated Bisphenol A DMA, TEGDMA
Resin: Phosphoric acid fractionalised methacrylate

Initiator: CQ + Copper Complex

als was performed

Powder/liquid in a capsule/mix 153ec, place In bulk




One year data on Self-adhesive bulk fill (SABF)

)l Oral Investigati 2022 26:4459.-461

S Randomised controlled trial

ORIGINAL ARTICLE

One-year results of a novel self-adhesive bulk-fill restorative
and a conventional bulk-fill composite in class Il cavities—a
randomized clinical split-mouth study

Fabian Cleplik' ™ - Konstantin J, Scholz' - Julian C. Anthony' - Isabelle Tabenski' - Sarah Ettenberger'
Karl-Anton Hiller' - Wolfgang Buchalla' - Marianne Federlin'

Recetved: 9 December 2020 / Accepted: 31 May 2021 / Published online: 15 )

The Authore(s) 2021

Abstract

Objectives In the context of the phase-down of amalgam, development of easily applicable, permanent restorative materials
15 Of high clinical interest. Atm of this study was to evaluate the clinical
bulk-fill restorative (SABF, 3M Oral Care) and a conventional bulk-fill composite (Filtek One, 3M Oral Care; FOBF) for

restoring class H cavities. The null-hypothesis tested was that both materials perform similar regarding clinical performance

performance of o novel, tooth-colored, self-adhesive

Materials and methods In this randomized split-mouth study, 30 patients received one SABF and one FOBF restoration each
Scotchbond Universal (3M Oral Care) was used as adhesive tor FOBFE (self-etch mode), while SABF was applied directly
without adhesive, Restorations were evaluated by two blinded examiners at baseline, 6 months and 12 months employing
FI criteria, Non-parametric statistical analyses and go-tests (a=0.05) were apphied

Results Thirty patients (60 restorations) were avatlable for the 6- and 12-month recalls exhibiting 100% restoration survival
Al restorations revealed climcally acceptable FDI scores at all time points and for all eriteria, Only regarding esthetic propes
ties, FOBF performed significantly better thun SABF regurding surface lustre (A1) and color match and tranylucency (A3)
at all time points and marginal staining (A2b) ut 12 months

Conclusions The null-hypothesis could not be rejected. Both materials performed similarly regarding climeal performance
within the st year of climcal service. SABF exhibited shightly inferior, but clinically fully acceptable esthetic properties
as compared to FOBI

Clinical relevance Within the limitations of this study, the self-adhesive bulk-fill restorative showed promising results and

may be recommended lor climical use

Keywords Class 11 - Filtek one - Self-adhesive - RBC - Bulk-fill




One year data on Self-adhesive bulk fill (SABF)

Margin staining: Both showed an
Increase, but this was more in SABF

Margin adaptation: No differences

Occlusal contour and wear: No difference
compared with enamel



One year data on Self-adhesive bulk fill (SABF)

In summary, the null-hypothesis of this study could not be

rejected: both restorative materials exhibited only clinically

_ acceptable scores in all examined FDI criteria. FOBF and
SABF exhibited similar chinical performance in functional

and biological properties, but FOBF showed significantly bet-

ter performance with regard to esthetic properties surface lus-

tre and color match and translucency at all examination time

points and marginal staining at 12-mo than SABF. These
differences in esthetic properties were already observed at

BL and did not intensify over time up to 12-mo of clini-

cal observation. Therefore, SABF seems to be a slightly less
esthetic restorative material as compared to FOBF. Within




ew self adhesive composite holds promise at 4 yrs

Konstantin Johannes® | Hillesr, Kart £ e ik, Fabion | Buchallo,
ng | Federlin, Marianne | Deport 2 ntology, University
Hospitol Regensburg., Regensbwg, Germony | Deportment servalive Dentistry ond
Periodontology, Univers Hospitol Regensburg, Regensburg, Gerr portment of Cons
Dentistr oric ] versity Hospital Regensburg, Rege urg, Germany | Department of
gy, Un 1y Hospitol Rege 2 ) Germany
Department of Conservotive Dentistry and Periodontology. Ur X 04 Regensburg,

Regensburg, Germony | Department S Dentistry and Periodonto sity Hospito:

Regensburg, Regensburg, Germany

performance e ation of 3 novel, t h-coloured, self-adhesive b fill material (SABF
comparison with a3 conventional bulk-fill composite (Filtek One, 3M,; FOBF) for cl;

ons. The null-hypoth was that both materials perform equally in terms of survivai and FDI-

METHODS: In this prospective, randomized split-mouth study, 30 patients received one SABF

orabon, B ¢ FOBF-application, a universal adhesive (Scotchbond

appliec eif-etch-mode). SABF « apphied without adhesive. The ranons

. . . were evaluated by two calibrated, blinded examiners using FDI-Critera at b ling {BL) and 48 months

Scholz KJ, Cieplik F, Ettenberger S, Hiller K-A, e e e

performed. RESULTS: Twenty-six 0 pabes - | t restoration

Buchalla W, Federlin M. Prospective randomized . o S s 6 e s e 5 b
split-mouth study investigating class-ll-Restorations wicay accepabl (1exclent, ek
with novel self-adhesive-bulk-fill and conventional % o M

bulk-fill composites:4-year results. Abstract No 2

25:0RCA (Organisation for Caries Research) and i o s o oot R . SABE edutnd sgtcse

[ f urable but clinically a table aesthefic propertes comg d with FOBF. After 4 years, the

European Federation for Conservative Dentistry Joint s 6 aiogive S cusoratiie: sowts oked CARY acion oo, 200 Con 8

recommended for clinical use

Meeting, July 2023.

he study was supported by 3M Oral Care




New self adhesive composite holds promise at 4 yrs

AIM: Clinical performance evaluation of a novel, tooth-coloured, self-adhesive bulk-fill material (SABF,
3M) in comparison with a conventional bulk-fill composite (Filtek One, 3M; FOBF) for class-II-
restorations. The null-hypothesis was that both materials perform equally in terms of survival and FDI-
criteria. METHODS: In this prospective, randomized split-mouth study, 30 patients received one SABF

materials. CONCLUSION: The null-hypothesis could not be rejected. Both materials performed similarly
regarding survival-rate and FDI-criteria within 48 months of clinical use. SABF exhibited significantly
less favourable but clinically acceptable aesthetic properties compared with FOBF. After 4 years, the
new self-adhesive bulk-fill restorative material showed clinically satisfactory results and can be
recommended for clinical use.

one restoration: secondary caries) and
FOBF (one restoration: secondary caries, one restoration: fracture). All other restorations showed

clinically acceptable (1-excellent, 2-good, 3-satisfactory) FDI-ratings for all criteria and time points.




A new -

{o amalgam

Amalgam alternative

or curing
light, therefore quick, and
bulk fill possible i

Indicated Class | & Il
F Ca, OH release
4 Iinstead of 11 steps

More aesthetic than Gl
or amalgam



Ariston:Advantages
Amalgam alternative? he new “smart”

restorative that’s a real
allernalive to amalgam

Quick application i

B
unigue formulation releases active lons " t:' | A
on demar

il Lo counter the effeet of
15 around the
restoral argins, thereby

Bulk fill pOSSi ble i st

secondary caries

® Simple, ultra-fast technique

N on- ad h esS ive caVv | ty el e

amalgam reslortions

Now i your turn (o gel smarl,

pre parati on e
Indicatec

A world of quality and innovation
Lo IVOCLAR VIVADENT:




Publication after 4 years

Display Settings:  Abstracl
Performing your onginal search, Ariston dental filling

“As long as laboratory
e n necessary to assess experimentaly af NEtNOAS cannot substitute

materials already on the market?].

(Articie n German clinical evaluations, the

Aores | Sepneicder N Meste K
v ¢ W . -

e e s  introduction of new

The material 2 ees el Materials should be
was allable standards or, ¥ not

withdrawn  beemasmenenf SUPPOIted by short term

horative dentistry. Although

from the [emcanwet=d clinical studies”

failed within the 18 month

inal caries. After six months of fundy
market _ porae et <

e ETTET T L increase. Gap formations and poro

: o A AN \ . =l _.,‘, i
the composite-i0o ce in vitro &8 well as in vivo, Neither ) ed o ensur

the passage of cations i ons out of the filling matenal «f of an agequata Merte .J, SChneider H,

- iy of taath v >
caries protective efiect prove gessful, Marginal canes Sansitivily of teath were M K

S The erarific materi
the main reasons for the replacermof this amalgam 3 €. The specific materia erte K.

combination was withdrawn from the ket As on Gboratory methods cannot substiute SChwelz Zahnmed

f - e benr to the ' should be
clinical evaluations, the mtroduction of new malends or systems into he market should be

supported by shorl-term clinical studies and the further quality assesement should resuft from 2004:114:1124-1131

intermediate to long-term longiudinal studies. In this respect guidelings ara valuable, such as

the Swiss guidelines conceming malerials as amalgam substitute



= 10 amalgam

CONCLUSION

“Retentive undercuts
similar to that needed
for amalgam are
necessary” (Product
Profile)
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...most recentl
JA@S inical performance of an alkasit y

based bioactive restorative in class 11
cavities: a randomized clinical trial

31 patients, 100 class Il restorations, 50 In
Cention N (CN), 50 in GC G-aenial (RC)

Rty Evaluated at one year by 2 researchers

At 1 year survwal rate of CN was 92.5%, 97.7% for RC,
no significant difference

T AR B AR A8 based adhesive systems. To improve its mechanical

properties, several attempts are still underway.

Keywords: Composite resings. Permanent dental

Recently, a manageable self-mixing capsule has

controlled trial

been developed for reassessment of the material

properties; however, opportunities for improvement



Three Year Results of a Clinical Trial With two Basic Filling Materials in Cambodia
Objectives: To compare the success of GIC (GC - Fuj/ IX) and Cent N r Vivadent) t - | cavities on the pern it teeth of you jults |
Methods: This study was a randomized controlled clinical

Results: 238 restorations were place

Conclusions: Cention N
rate of Cention N restorations |t mparable t

gency/Grant Numbe




Trevor’s view

At least one major
manufacturer has produced a
self-adhesive resin-
containing restorative which

appears to hold promise. This
may be the nearest we can
get to a true amalgam
replacement.




Disclaimer:
There may be other self-
adhesive composites out
there!



Choosing a reliable material



Materials’ costs in an average practice are
5% to 7% of total expenses

Always speak to a sales rep before
purchasing a material from a major
manufacturer, as they know the deals
While there Is variety In pricing, the only
materials that are significantly cheaper are
the "Own Label” brands



Wolcoma to ancther yaar of Dental Update. a specal 40th Anniversary
year which will sea the pubkcation of a 40th Aaniversary isswe which
will reflact upon tha contants of the Brst zua from May 1573. | hope
that you will anjoy it all

| hava proviously wnittan on tha subject of own label
adhesives, questioning the wisdom of purchasing chaapar matanials
whach may not have been researchad in the way that materials should
ba. A papar which | prasanted at 2 recant rasaaech meating concludes
my svidenca’ on this subject

ZE RO evidence base for “own

label” resin-based materials

1. Burka FJT. Ma too. Dent Ubdate 2010; 37:137.
2 Burka FIT. Ma too 2 Dent Update 2011; 38: 585-592

Product Name _
Fitek Suprema/Z350 (3M ESPE)
Filtok 2250 (3M ESPE]

Filtok 2100 (3M ESPE)

Numbear of Mantions in Research Abstracts

A total of 789 abstracts from
tha WADR dassification dentine adhasives'
wera identified, although 31 of these did
not mention spacific bonding agents and
two ware on light-curing urits, The resuits
ndicated that 84 different types of bonding
aqant {note that some of these may ba
discourted as some marufacturses may

! ot Thare & anacdotal evidenca that sales of ‘own-label’ {OL) or ‘private labef" dental
products is incraxsing, as dentists bacome mora cost consciows in Bmas of econooic
downtum. Howaver, tha purchase of such (less axpansive) products could be a faka
cconoeny if thair performance falis balow accapted standaeds. So, whils the axamination
of 2 resin-based product under research conditiors alone may not guarantes succass, it
could ba cormdarad that a matenal which has boen subjected to testing under research
conditiors will demonstrate its affectivenass under laboratory conditions or reved its

Venus Diamond (Horaews Kulzar)

EsthetX |Dertsply’

shortcomings; eithar of these being bettar than the matenal not being examined in any
way. it was therefore considered appropnate to detarming the matarials on which research
was carriad out, with particdar raference to OL beands,

Ibjective: To determing whathar thara is 3 resaarch base behind OL resin-based restorative

dantal materias

The abstract memaory stick
for the IADR mesting in March 2011 in
San Diego was axamined. All abstracts
induded in tha Dantine adhasives’ and

Product Name

Claarfil SE Bond (Kuraray)
Scotchbond Multipurpose [3M ESPD)
Adper Easy Bonag (3M ESPE)
Optibend Sok (Kerr)

Prompt L Pop (3M ESPE)

Optiond FL [Kerr)

i)i:‘(ocrd all-n-ana (Karr|

Composite' sections ware read in full and
aaminad in order to identify tha namas of
products mentioned in tha abstracts. Thesa
wera recorded and tabulated. Any product
which did not state the manufacturer was
furthar investigated by an internat search

Number of Mantions In Ressarch
Abstracts

avr

25

17

17

10

10

10

Tabie 1, Most frequantty mentionad cantine-boncing agents In 9 'Snn:!ng agent” research abstracts

A ot cubvished i Denidl lindare e suberr (e by spenls! e 0 the anomongse desi ke

name tha zame bonding agent differantly
for different markets) had beon subjected
to resoarch in the remaning 156 abstracts.
A 1ot of 353 banding agents wore tested
n thase abstracts. Tha most frequentiy
researched bonding agonts are presanted
n Tabla 1. Four matarials did not specify
thar manufacturer, 5o thesa matenals wero
rvestigated further in an imtemat search
and thar manufacturers identifiod. No OL
brands wera idantifed during the saarch
The ame axercse was camad
out for 255 Composite’ abstracts. Of thess
44 did not stata the type of composits
testad, eight ware on tha subject o
fght curing, one was on the subjoct of
FTR ard one on vanearing porcolan
In the ramaining 207 abstracts, there
wero 601 occasions when the name and
manufacturer of tha resin composite
was statod, Most frequently mentionad
materials are peosentad mn Table 2. Nino
materiaie did not speofy thar manufacturer,
0 thase matenals wern ivestigated

Kalore 1GO)
Promize (Kert
Grandio (Voco}

Gradia Dvoct IGO)

Tabie 2. Most fequently mantioned resin composhis matertds In the Composta’ resaanch sbstracts

further in 2n intemat scarch and thae
manufacturars identified. No CL brands

wore identified during the saaech

Within tha imatations of this

study, whech neverthalass irvolved tha

raading of 444 IADR abstracts asa

SOLrCe
of ‘evidance, thare was no evidenca

of any OL product boing subjectad to
tasting in a research study. Further work
is now indicated to prowda avidance’ for
the effactivenass of thesa matenals, by

kboratory and, idaaly, dinicyl ovaluation of
‘own labal brands of resin-based restorative
dertal products.

Acknowiedgmant
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There I1s no
evidence
base for

‘own label”

Glass
lonomer
NEICHES

Dental

Systematic reviews have been recommended as providing the best source of evidence to guide clinical decisions in dentistry
They appraise evidence from trials focused on investigating clinical effects of dental material categories, such as conventional glass-
ionomer cements (GIC) or resin-modified GIC. In contrast, the general dental practitioner is introduced to these categories of materals in
the form of branded or private product labels that are marketed during dental conventions or through advertisements. Difficulties may
arise in recognizing materiai categories that have been subjected to systematic reviews, because of the multitude of product labels on the
current market. Thus, the value and relevance of published systematic review evidence concerning the material categories representad
by the
used d

se labels may remain obscure. Based on a systematic hteratu'e search, this article identifies glass-ionomer cement product labels
uring clinical trials which, in turn, were subsequently reviewed in systematic review articles (publishad between 15 April 2009 and
14 April 2011), This article further clarifies how these ;:-'odu:l abels relate to the systematic review conclusions. The results show that the
conventional and resin-modified glass-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 lll and Fuji X, while Vitremer was the most commonly used resin-modified
GIC. Evidence from the reviewed trials suggests that GIC provides beneficial effects for preventive and restorative dentistry. However, more
trials of higher internal validity are need ed urd-:r to confirm (or disprove) these findings. Only GIC products of branded labels and none
of private labp s were identified, suggesting that private label GIC products have little or no research back-up.
linical Rele : Dental products, such as glass-ionomers cements (GIC), can only be judged as effective when they are based on

wfﬂ' ient r-"srch back-up. Systematic reviews of dinical trials provide such back-up at the highest level. Thus clinicians must be able

o identify GIC products for which refiable evidence from systematic reviews of clinical studies is available and know about what such
evidence contains.
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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
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Two own brand label (OBL) materials tested
(various laboratory tests) against 3M Z250

Own brand label restorative materials—A false bargain? \!) o

Gaute Floer Johnsen”, Minh Khai Le Thieu”, Badra Hussain”, Elzbieta Pamuta®,
Janne Elin Reseland”, Stale Petter Lyngstadaas”, Havard Haugen™’

* University of Oslo, Department of Biomaterials, Institute of Clinical Dentistry, Faculty of Dentistry, Geitmyrsveien 71, Oslo, NO 0455, Norway
Y AGH University of Science and Technology in Krakéw, Krakéw, Matopolska, Poland

ARTICLE INFO ABSTRACT

Article history Objectives: This study aims at evaluating and comparing mechanical, chemical, and cytotoxicological

Received 22 June 2016 parameters of a commercial brand name composite material against two ‘own brand label' (OBL)

Received in revised form 25 October 2016 composites.

Accepted 7 November. 2016 Methods: Parameters included depth of cure, flexural strength, degree of conversion, polymerization

~ shrinkage, filler particle morphology and elemental analyzes, Vickers hardness, surface roughness

Keywords parameters after abrasion, monomer elution, and cytotoxicity.

:)::""'::‘::::'\ lsbet Results: The conventional composite outperformed the OBLS in terms of depth of cure (p < 0.001), degree

oottt \“”wm of cure at the first and last time intervals (p < 0.001), hardness (p < 0.001), and post-abrasion roughness
(p < 0.05). The polymerization volumetric shrinkage ranged from 2.86% to 4.13%, with the highest

should be prioritized and remain ever vigilant. At the present, the
OBLs studied herein, must be considered at the very least a false
bargain.




[s 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 Olegario™”, Nathalia de Miranda Ladewig’, Daniela Hesse",

Clarissa Calil Bonifacio®, Mariana Minatel Braga’, José Carlos Pettorossi Imparato”,
Fausto Medeiros Mendes”, Daniela Procida Raggio™




Trevor’'s view

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




What | plan to talk about (not necessarily in this order!)

Current status of GICs and Glass Hybrids for restoration of
posterior teeth
How to place these



Bonding to dentine

Chemical = Glass ionomer cement
Micromechanical = Dentine bonding
systems




Bond strength improved by 20%
_Polyacrylic Acid (PAA)




Characteristics of Original GICs

Release of fluoride
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Glass-ionomer Restoratives:

A Systematic Review

of a Secondary Caries Treatment Effect

R.C. Randall* and N.H.E. Wilson

Restorative Dentistry, Manchester University Turner Dental School, Higher Cambridge Street, Manchester, MI5 6FH, Un

*corresponding author

Abstract. It is generally accepted that glass ionomers inhibit
secondary caries in vivo, and data from in vitro studies
support this effect. The aim of this review was a systematic
assessment, from the htc.raturc., of chmcal evndence for the

Introduction

There is increasing interest in evidence-based

dentistry (Antczak-Bouckoms et al.,

1994: |
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Glass-ionomer Kestoratives:

A Systemaiic ileview

of a Secondaiy Caries Treatment Lffect
R.C. Randall* ard IV E .l Wiso

Un

No conclusive evidence for or against inhibition of secondary

caries by the glass ionomer restoratives was obtained from
the systematic review
; re 1S increasing interest in evidence-based

aqqebsment from the htc.ratun. of chmcal evndence for the dentistry (Antczak-Bouckoms et al., 1994: |
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In vivo vs in vitro anticariogenic behavior of glass-ionomer

and resin composite restorative materials

Lisa Papagiannoulis”, Afrodite Kakaboura, George Eliades

Depurime e of Padatec Dentigry, Schoaorl of Dentiery, Uneoerrity of Adhers, 2 Thivem Rreet (Gowudi) 11527 Adhera, Qe ce

Ramval 14 Nowmber 2000 rowmad 9 Augat 2000 woorptal 14 Aupuae 2001

Abstract

Oljective To ewalzate @e @ vivo v B8 | vE0 Jacanogesc poental of glhasssonomer and reu p CoMDoale resomuves, sulzmg

andariyad immetod g model

A Were mgs graer i glassa anomes
2. NoF win detaciad and no O, Limce v

Jacest enamel wall foen secondeycaesamck The lakof any comehinon berween B¢ I Wy
xuhical canes experanentss bave 2 weglgdle cdincal elevance (a p . e e vivo efiec

aad S e d) o glissonome s, wiheras esaon & pd

Another paper
In agreement!

“No preventive effect was exerted In VIivo from the GIC to
protect the adjacent enamel from caries attack™



Characteristics of Original GICs

Adhesion to enamel

and dentine

Reasonable biocompatibility

Low thermal diffusivi

Early types needed

ty

Initial protection from moisture



Characteristics of Original GICs

606600

< Aesthetics
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Characteristics of Original GICs

Mechanical strength (good in compression:
?7? In flexion)
Erosion/abrasion/wear resistance (suboptimal)



Direct placement
restorations:
Glass iIonomer In class
Il and V cavities



Proportion Surviving
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Summary:

Glass ionomers seem to be
used as transitional
restorations in many cases:
dentists often replace them
with alternative materials



Conclusion

There was a need for an
Improved glass ionomer



Hence, the development of
Resin Modified Glass

lonomers (RMGI)

Hybrid materials that retain
a significant acid/base
reaction as part of their
overall curing process



Fracture Toughness

57

Vitremer Ketac-

Fil Silver Mix LC

Fuiill Ketac- Miracle Fujill VariGlass

Improved physical
properties of RMGI
Diametral Tensile §
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Advantages of RMGI

v’ Improved physical properties
v"Command set

v’ Less susceptible to water loss
or water contamination

v’ Immediate polishing possible
v/ Better aesthetics

v/ Better adhesion

v/ Better fluoride release




Trevor’s view:

Traditional glass
lonomers have poor
physical properties and

should be confined to
history.

Reinforced and RMGI
materials are superior.




More recently developed GICs
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Slveiilons?

A crux question, because, If these work,
they will be a cheaper replacement of
amalgam than composite




What IS the current status for
survival of restorations In
back teeth using Glass
lonomer cements?



FJ Trevor Burke

Dental Materials- What Goes Where?
The Current Status of Glass lonomer

as a Material for Loadbearing

3

Restorations in Posterior Teeth

Abstract: Glass ionomer materials have been available for 40 years, but have not been indicated for loadbearing restorations, other than
when used in the ART concept. However, there is anecdotal evidence that dentists are using the reinforced versions of this material in
posterior teeth, possibly as a result of demands from patients to provide them with tooth-coloured restorations in posterior teeth at a
lower cost than resin composite. This paper reviews the existing literature on reinforced glass ionomer restorations in posterior teeth,

concluding that, under certain circumstances (which are not fully elucidated) these materials may provide reasonable service. However, the
patient receiving suc

SRULSIEEE 8 papers on Gl in posterior teeth included

Burke FJT. Dent.Update: :40(10):840-844.

brations and the




Burke FJT. Dent.Update: 2013:40(10):840-844.

Are reinforced glass lonomers
an alternative to amalgam?

Not really, at present, because their
wear resistance isn't good enough and
they are soluble In dilute organic acids

Possibly OK In class | cavities?
Slide written in 2014




...there Is now some
new, more positive
Information on GIC

In posterior teeth



EQUIA Fil doing ok

- | @ 1001 fillings placed by 111
Clinical performance during 48 months of : : :
two current glass ionomer restorative genera| dentists in 643 patlents

systems with coatings: a randomized
clinical trial in the field i .. .

P i), i . EQUIA fil and Fuji IX with
resin coating

Prospective randomised
controlled trial

Evaluation by three
calibrated examiners




Kiinke et al. Trials (2016) 17:239
DOI 10.1186/513063-016-1339-8 Trials

Clinical performance during 48 months of ®ees
two current glass ionomer restorative

systems with coatings: a randomized

clinical trial in the field

503 fillings plac

RESULTS

Conclusion

Within the limitations of the study, we can conclude
that no significant difference in performance between
both materials was found within 4 years. However, Equia
Fil* with a nanofilled resin coating showed a slightly bet-
ter overall performance than the conventional Fuji IX
GP" fast with the LC coating and an overall lower odds
to failure. Both materials performed well in class |
cavities. In class Il cavities, the dentist must pay atten-
tion to the cavity size. It was shown that higher odds of

e are associated with 7 oS e 1N

UERIE Note from authors: For class |l cavities, the &
dentist must pay attention to the cavity size

1d-



GC Equia Fil doing well at 4 years

“Operative Dentistry, 2015, 40-2, 134-143

GC Equia Fil GIC

VS Gradia Direct Four-year Randomized Clinical Trial
Composite Ta to Evaluate the Clinical Performance
of a Glass lonomer Restorative
Class | and small System
class Il cavities ——
100% success e i B A G
of GC Equia FIl
Conclusions: The use of both materials for the
at 4 yearS, restoration of postenor teeth exhibited a sim-
40 ClaSS |, ilar and clinically successful performance af-

30 CIaSS “ ter four vears.




BUT, The same study at 10 years
The maths don't add up!

3. Results

Comsenis lists svallabie ot

Journal of Dentistry

Fifty-one patients and 124 restorations (61 GI/38 Class 1-23 Class I1,

——— 63 CR / 38 Class I, 25 Class II) were evaluated after 10 years. The

patients recall rate was 86.4% (Fig. 1). Although the recall rate was

:1:f:‘::‘,’,"::::jd:;","::‘l,h::,': ,‘,(('::,:::2”“ LR SO o 79.6% at the six-year recall, four patients who could not be reached at

Sevil Gurgan, Zeynep Bilge Kutuk", Miliz Yalcin Cakir, Esra Ergin the six-year recall were available at the 10-year recall. The overall re-
S VI S P R e A s AR call rate of restorations at the 10-year recall was 88.6%.

Class I GI restorations showed no failures during the 10-year pésiod.

One Class II GI restoration was missing due to a marginal fracture av

three vears and another one restoration at four 4 vears. In
contravention of a 96% success rate of Class Il Gl restorations at four-

year recall, the success rate of Class II GI restorations was calculated as
100% at the 10-year recall, because of the absence of two patients with
failed restorations at the 10-year evaluation. No failures were mop
itored,.aitherinthe Clace Laor Clace ILOR roctaratione during the 10ear
follow-up. The cumulative failure rate (CRF) of all Cl1 I and CI II GI
restorations was 3.17% in total, but CFR was 8 % for Cl II GI resto-
rations.

|
._1__;§L

No failures in Class | GICs, 8% failures in Class Il GICS @10years




_ HOWEVER:

S .. Study carried out in a dental hospital
Two experienced dentists

randomized controlled 10 years follow up of a glass ionomer restorative

i, Zeynep Bllge Kutuk®, Filiz Yalcin Cakir, Esra ¥ 1

material in clas | and cas I caviie S Motivated patients

S L All the restorations were small in size
High proportion of premolar teeth
Conservative cavity designs, no cusp
replacements

More marginal discolouration found in
Glass lonomer restorations
Power calculation not met

BUT
No restorations required
replacement because of wear




Recent clinical research on GIC

A Prospective Six-Year Clinical 256 fl”lngS placed ( 124

Study Evaluating Reinforced Glass

lonomer Cements with Resin Class |, 132 Class |l

Coating on Posterior Teeth:
Quo Vadis?

! Markdn « O Kanik

Equia Fil (+ coating)
Riva SC (+ coating)

176 fillings (69% recall) at
6 years

“It was anticipated that some class Il
restorations might show chipping, so
scored differently”




CONCLUSIONS

Operative Dontistry, 2016, 41-8, 587.508

A Prospective Six-Year Clinical
Study Evaluating Reinforced Glass
lonomer Cements with Resin
Coating on Posterior Teeth:
Quo Vadis?

LS Turkun « O Kanik

Clinical Relevance

Despite minor rey

'
b exoullent evon in large posterior class 11

to Riva St

SUMMARY

Objective: The aim of this study was to evale
ate the long-term clinieal performance of two
encapsulated glass lonomer coments (GICs)
(EquiaFil and Riva SC) covered with two
different contings (Equin Coat and Fujl Var:
nish) over six yours using modifiod US Public
Health Service (USPHS) oriteria

Methodu: Fifty-four patients having class | and
Il restorationw/caries were included in the
study. A total of 250 restorations were made
with EquiaFil and Riva SC. Equin Coat or Fuji

wr. Doparts

arnbile dedocta, the averall o)

Varnish was used randomly on the surface of
the restorations. After cavity preparations, the
toeth were randomly restorod with one GIC
and conted with Equia Coat or Fujl Varaish
The restorntions were evalusted at baseline;
wix, 12, and I8 months; and six yours aftor
placement using modified USPFHS eriteria
T'wo evaluators checked color match, marginal
discoloration, marginal adaptation, caries for
mation, anatomicnl form, postoperative sensi
tivity, und retention rate, and photographs
weore takon ot oach recall, The results wore
ovaluated with Pearson chiagquare and Mann
Whitney Ustest (p- 0.085)

Hesults: Thirty-seven patients were evaluated,
There was o significant difference betweon
Equialil und Riva SC regarding retention rate
and color match after six yours (p-0.033 and
0.046), When comparing baseline to six yours,
the overall success of EquiaVFil was better than
Riva 8C, having significant problems regard
ing retention rate and anatomical form
Ppa0.016 and 0.081), Class 11 cavitios were

In the present study, the EquiaFil system in both cavity types exhibited significantly better clinical outcomes
over the observation period of six years than Riva SC. Therefore, the null hypothesis formulated at the

beginning of the study was rejected.

Reinforced GICs may be considered as the material of the future in restorative dentistry and minimally invasive
dentistry. Their long-term clinical success is making them promising as a permanent restorative material, even
in moderate-size class |l restorations. Further developments are needed to improve their mechanical

properties and extend their indications.

CONCLUSION

The highly viscous reinforced GIC restorative system EquiaFil showed acceptable clinical performance

according to modified USPHS criteria in class | and moderate-size to large class |l restorations over a period of

six years.




6 years of Glass lonomer Iin Class |l cavities

RESULTS
e 1 < 8 failures (4 in each group) of the 44 restorations
sl ol Deatity examined at 6 years — 81.8% survival, Annual
e Failure Rate of 3%
Six-year results of a randomized controlled clinical trial of t 7 failures because Of reS'[OI‘a'[ion fraCture’ 1 due
cements in class II cavities {0 Secondary caries

Katrin Heck", Iris Frasheri, Christian Diegritz, Juergen Manhart, Reinhard
Christina Fotiadou

Departmaent of Conservative Dentistry and Periodontology, University Hospital, Ludwig Maximiliens: University Munich, Goethestr.

in Class Il cavities
Ky v Lo e il of s by v o 85 restorations placed in 34 patients

glass jonomer cement period of 6 years in vivo
clinical study Methods: A total of 85 two- or three-surface class 11 restor

longevity Fuji IX GP Fast / Puji Coat LC, were placed in 34 patients, B U T I 1 d
class 11 ""»"""""“‘ the FDI criteria. The statistical analysis was performed with y O n y 44 resto ratl O n S assess e at 6 ye arS ]
oo s Mann-Whitney U test and the Kaplan-Meler method.

Results; Forty-four restorations (22 Equia Fil and 22 Fuji 1 11 H . .

During the whole study period, elght I:ﬂhuﬂ, four for c;vjrh b e Ca u S e Of p a tl e nt re I O Catl O n re Sto ratl O n S

were material fructures nnd retention loss, which were pa )

proximal anatomical form, Two fallures may be attribute - - -

pected according to the radiographs. The Kaplan-Meier su replaced by Other dentlst Or u nWI I I I ng neSS to

was 86,5% and that for Fuji IX GP Fast at 6 years was 86.8 ]

6 yeurs, only one filling in each group failed.

ESohicies o waterdile NS esdthle il s attend for follow u p”

Clinical significance: Highly viscous glass jonomer cement
class 11 cavities,




6 years of Glass lonomer in Class |l cavities

Journisl of stry 97 12020) 1035 3

Dcuintly

Contents lsts available at Sciencelirect

Journal of Dentistry

journal hamepage: www alsaviar com/locate/jdant

Six-year results of a randomized controlled clinical trial of two glass ionomer
cements in class II cavities

Katrin Heck", Iris Frasheri, Christian Diegritz, Juergen Manhart, Reinhard Hickel,
Christina Fotiadou

Departmaent of Conservative Dentistry and Periodontology, University Hospital, Ludwig Maximiliens: University Munich, Goethestr. 70, BO336 Munich, Gennany

ARTICLE INFO ABSTRACT

DI OX dl dlildiC dl 10 . 1 WU 11 C dy DC diUipuited Lo b v D ALIOI1 O UIC dLCLIdLS, d LIS~
pected according to the radiographs. The Kaplan-Meier survival proportion for Equia Fil restorations at 6 years
was 86.5% and that for Fuji IX GP Fast at 6 years was 86.8% (log-rank p = 0.907). During the period from 3 to
6 years, only one filling in each group failed.

Conclusion: Both materials showed acceptable and comparable survival rates after 6 years.

Clinical significance: Highly viscous glass ionomer cement can be an acceptable restoration material for smaller

class II cavities.




Trevor’s view:

Recently introduced
reinforced GICs (e.q.
EQUIA Fil) perform

well in class |
restorations and In
small/medium class |
restorations.



More recently developed GICs

Glass hybrids — glasses of @

Ifferent sizes, more

reactive glass, therefore improved crosslinking with

the PAA, therefore improved physical properties

Higher molecular weight PAA, more chemically
stable, improves physical properties of the matrix,

+ petter handling

Improved resin coating = smoother restoration
surface and may improve wear resistance



What Is a Glass Hybrid?

The glass filler matrix Conventional GI EQUIA Forte
combines fillers, Fluor-

2 ;.vceii ght Do'ly acrylic
nes i & & *
alumino-silicate (FAS) O D D
ey ® V%
= D

L
glasses of different sizes.

his inclusion of filler o J
- . . . acidpowder +
particles of different sizes is _— —
.. : Cement Liquid Cement Liquid
similar to the evolution of the
matrix of the Composites  coon-_ . ”’S SO i copme “'S COOH*
(from macro-filled to hybrid = COBH* T COBH*

composites).
Glass Hybrid Technology from GC



Differences from Fuji IX

Higher molecular weight polyacrylic acid

Improved fluoride release




Recent laboratory research on EQUIA Forte (GC)

Contents lss available o

Water
Glass-lono

Journal of Dentistry

| r A o

In vitro wear of (resin-coated) high-viscosity glass ionomer cements and
glass hybrid restorative systems

Andre] M. Kielbassa ', Eric Paul Ochme *, Natalia Shakavets ', Michael Wolgin

Mechanical Properties of High Viscosity Glass lonomer and Glas
Hybrid Restorative Materials

wol M

Resubts: |

Kevwrds

InTRODUCTION

i

O determune the mechanic: ropertic f hvbnd and hagh-viscosity gla

" % " L. Introdaction
Compressive strength and hardness of three glass ionomer cements (GIC) we
. : , ; From u historics ragMT bevebopime and the
al Aplicap ™, EQUIA Fil® and EQUIA FORTE Fil®, and the SEM sample analysis of cowvontisesl aans wolbslliatic oty Koo i
wner (ementy, GIK ) in the mid 19708 was deives Iy
ve wlution for eplacems
yestive matvrinl of first eholoe in the (pee

w goneral guality seed the clinlea




Differences from Fuji IX




Clinical studies on EQUIA
Forte are now starting to
appear
(I am not including ART
studies, or studies on
primary teeth)



] Adhes Dent = ISSN 1461-5185

QUINTESSENCE All journals Latest issues SignIn Contact

] Adhes Dent 22 (2020), No. 3 (29.05.2020)
Page 235-247, doi:10.3290/j.jad.a44547, PubMed:32435764

Clinical Performance of a Glass-Hybrid System Compared with a Resin Composite in the Posterior Region: Results
of a 2-year Multicenter Study

Mileti¢, Ivana / Baraba, Anja / Basso, Matteo / Pulcini, Maria Giulia / Markovic, Dejan / Peri¢, Tamara / Ozkaya, Cigdem Atalayin / Turkun,
Lezize Sebnem

Purpose: To compare the clinical performance of a glass hybrid restorative system, EQUIA Forte, with that of a nanohybrid resin
composite, Tetric EvoCeram, in two-surface class II cavities.

Materials and Methods: This multicenter, randomized controlled clinical study was conducted at four different dental schools. In total, 360
restorations were placed in patients in need of two class-1I, two-surface restorations in the molar region of the same jaw. Each patient
received one glass hybrid restoration (EQUIA Forte, GC) and one resin composite restoration (Tetric EvoCeram, Ivoclar Vivadent). Two
independent evaluators performed a clinical evaluation of each site after 1 week (baseline), 1 year, and 2 years using the criteria of the
FDI World Dental Federation (FDI-2).

Results: The estimated survival rates at the 2-vear recall were 93.6% and 94.5% for EQUIA Forte and Tetric EvoCeram, respectively.
There were no significant differences in the survival rates or in any of the evaluated esthetic, functional or biclogical properties between
EQUIA Forte and Tetric EvoCeram restorations (p = 0.05).

Conclusion: Both the glass-hybrid restorative system and nanchybrid resin composite showed good clinical performance in moderate to
large two-surface class 1I restorations in a 2-year follow-up.

Keywaords: clinical trials, resin composite, glass-hybrid system, multicenter, split-mouth

El fulltext (no access granted) B order article as PDF-file (20.00 €) B Endnote-Export




Long-term, split-mouth, randomized, prospective, multicentre clinical study
enrolled 180 patients (mean age 34.6 years) identified as in need of two Class I,
two-surface restorations in the molar region of the same jaw.

The estimated survival rates at the 2-year recall were 93.6% (EQUIA Forte) and

94.5% (Tetric EvoCeram), showing no significant differences between the two

materials.



Arecent 4-year
research abstract
from the same
study

(1.e. not peer
reviewed)

48-Month Clinical Performance of a Glass-Hybrid in Extended-Size Class-I|
Cavities




A recent 4-year
research abstract
from the same
study

90 restorations evaluated in 32 patients
4 restorations failed, 3 due to bulk fractures (after 12 months), 1 due

to interproximal fracture (i.e. 4.5% failure rate overall, or 1.2% AFR)
6 exhibited colour changes

Although glass hybrid restorations showed a mismatch in colour, these
materials (EQUIA Forte vs composite) could be considered as
permanent restorative materials for the restoration of large class |
cavities after 48 months.




3-year Class V evidence
from Germany

journal homepape

Glass hybrid versus composite for non-carious cervical lesions: Survival,
restoration quality and costs in randomized controlled trial after 3 years

Falk Schwendicke **, Anne Miiller *, Tilmann Seifert ', Linda-Maria Jeggle-Engbert ',
Sebastian Paris |, Gerd Gostemeyer

wvw Marilvfiatd Surpery, Cneersty Hsgetal Mina

1000 1500 2000
Survival time (days)

Fig. 2. Survival of Glass Hybrid (GH) and Resin Composite (RC) restorations.

Conclusions: While survival was not significantly different, GH was significantly less costly both initially and long-
term than RC for restoring non-carious cervical lesions.

Clinical significance: Within this trial, survival was not significantly different between GH and RC to restore
sclerotic NCCLs. As GH was significantly less costly both initially and long-term than RC, using RC was only cost-
effective for pavers willing to invest high additional expenses per minimal survival gains.




Evidence on Class Il from Croatia, Serbia, Italy & Turkey

360 restorations (2 per patient)

Journal of Dentistry

Randomised controlled split
Cost-effectiveness of glass hybrid versus composite in a multi-country mOUth trial! 4 dental SChOOIS

randomized trial

Equia Forte v Tetric Evo Ceram

Lezize Sebnem Turkun ', Ivana Miletic

Two examiners per school




Evidence on Class Il from Croatia, Serbia, Italy & Turkey

Results: Overall costs were lower for GH than CO in Croatia, Turkey and Serbia, while this difference was minimal
in Italy. GH tended to survive longer than CO in Croatia and Italy, and shorter in Serbia and Turkey; overall
survival time was not significantly different (p = 0.67 /log-rank). The cost-effectiveness differences indicated CO
to be more expensive at limited (ICER: 268.5 USD/month without any complications) or no benefit at all (-186.2
USD/month without major complications).

Conclusions: GH was less costly than CO both initially and over 3 years. Efficacy differences were extremely

limited.
Clinical significance: Given their low initial costs and as efficacy between GH and CO did not differ significantly,
GH had a high chance of being more cost-effective within this specific trial.

RESULTS



Manufacturer’s
(GC) suggestion

Perhaps! But, clinical
trials on this cavity
design are needed.



Easy solutions even in difficult situations Do you want
— Y| e | o to read more?

Introducing the
restorative innovation of
glass hybrid technology

AT 5 YEARS




Trevor’s view:

EQUIA Forte seems to
hold promise. Results
good for class |

restorations. Use a
cautious approach In
class Il until more
research appears.




FJ Trevor Burke

Dental Materials- What Goes Where?
The Current Status of Glass lonomer

as a Material for Loadbearing
Restorationseas

BP0 years, but have not been indicated for loadbearing restorations, other than
yonere is anecdotal evidence that dentists are using the reinforced versions of this material in
Ty as a result of demands from patients to provide them with tooth-coloured restorations in posterior teeth at a
ost than resin composite. This paper reviews the existing literature on reinforced glass ionomer restorations in posterior teeth,

concludmg that, under certain circumstances (which are not fully elucidated) these materials may provide reasonable service. However, the
patient receiving suc

SRULSIEEE 8 papers on Gl in posterior teeth included

Burke FJT. Dent.Update: :40(10):840-844.

brations and the




Conclusion

Amalgam and resin composite restorations,
placed in loadbearing situations in posterior
teeth, have stood the test of time and may
Fifty Years of Glass lonomers. be considered to have extensive research
Are the Latest GICs Suitable for to back up their clinical effectiveness.
Restoring Back Teeth? The present review has indicated that
contemporary GICs and their variants, such

as glass hybrids, feature in an increasing
number of publications, which suggests
that their clinical effectiveness in Class | and
small-to-medium sized loadbearing Class
Il cavities holds promise. Accordingly, we
conclude that composites, glass hybrids
and GICs all have their merits and, when
S E——— N R faced with a patient, restoration and clinical
W,..“ ol '.'I'h """"‘”"{:jf:.f.;'. scenario, the clinician has to weigh up the

ICH Lacturet Uriveryt i eringhary U | of Dor

e ILEATRICK e Snas ol o e i g options and decide what material to use.




Placement tips for Glass lonomer in posterior teeth

¢¢ Glass lonomer adheres chemically to metal, therefore can
bond/stick to metal matrices: as the matrix is (forcefully)
pulled off with the GIC not fully matured, microcracks can

form In the proximal surface or result in partial debonding of
the material at the bottom:
§¢ Therefore use a coated matrix, or coat matrix with Vaseline
§¢ DO NOT pull the matrix off in an occlusal direction




Placement tips for Glass lonomer in posterior teeth

¢¢ Use rounded internal cavity line angles

§¢ Use an anatomically contoured matrix such as a sectional
§¢ Or burnish out matrices with flatter interproximal contour




Placement tips for Glass lonomer in posterior teeth

¢o Gl is soluble in dilute organic acids, therefore can dissolve
iInterproximally in high caries cases

¢ For materials which comprise a coating, therefore, pass the
coating down the interproximal surface using floss

¢ Another reason for interproximal coating - Gls may react to
apple juice and orange juice due to chelating carboxylic
acids in the juices. Conversely, the phosphoric acid in cola
drinks has no effect!




Placement tips for Glass lonomer in posterior teeth

§¢ Presence of an occlusal contact on the interproximal box
area of a Gl restoration leads to increased risk of bulk
fracture of the restoration (Frankenberger et al, Int.Dent.J.,
2009)

¢¢ Therefore, for Gls, AVOID OCCLUSAL CONTACTS ON
CLASS Il BOXES!

¢ If your curing light gets hot at the tip, light
cure the Gl for 30 seconds maximum




What | plan to talk about (not necessarily in this order!)

Are these good enough to change our philosophy today?
Final thoughts



Are the new glass hybrids
better or worse than
amalgam?



Are glass hybrids an ideal material?

No toxicity issues to patients: To dentists?? To the environment? v
Physical properties good v

Relatively easy placement, said to be “forgiving”, but, can it
be placed under saliva and blood contamination? v

Comparatively cost effective (reduced surgery time) v
High thermal conductivity v

Did not need an intermediate bonding agent v

But, required retentive cavity features = tooth destruction v

Plenty of research “evidence” on longevity v

Aesthetics poor (although colour contrast facilitates removal) v
Waste Is highly regulated







Why direct-placement
restorations are king/queen!



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




Molar teeth: 6,311,720 restorations

The effect of crowns



Crowns In molar teeth:
patients under 40 years

‘ ~— 1 surface amalgam
2 surface amalgam

i—'MOD amalgam
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Crowns Iin molar teeth:
patients over 60 years

\\'¢
S
\OQ

o
w

[ == 1 surface amaigam
2 surface amalgam
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It's only in older patients that crowning
a molar tooth Is a good idea!

Therefore, direct placement restorations
should be employed where possible




The 1deal restorative material

chemically resistant to
acids & enzymes

strong & stiff  low dimensional change

non toxic low wear  bulk fill
polishable
aesthetic low sorption €asy to
use

good margins
self adhesive

tissue regenerating self repairing



Trevor’s view:

Bulk fill resin composite bonded with a
Universal adhesive remains the gold

standard “amalgam replacement”, but
new glass hybrid materials hold promise
& are more cost effective




May 2013 . Volume 40 . Number 4

Update DentaIUpdate

— — - - . e % .
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Minimally-invasive Tooth Extraction: . e
Doorknobs and Strings Revisited! NRGES St

15¢h Anrstversary Issue - 1987 20th Anntversary Issue - 1992
Improving Your Image.._ Then and Now. Digital ) 1 I Denml | |




Slide made circa 1995




In general, dentists have done
a good job for their patients,

under a fee per item system!

They gave excellent value for

money: why did the NHS have

to change the system?
slide made 2006



| riwsecng

How do we manage the aftermath of
maximally invasive cosmetic dental
treatment? Addressing the clinical
and ethical dilemmas facing dental
teams following extensive dental
treatment elsewhere

Koray Feran




in fact carried out in Turkey but in the heart
of London (Figures 1, 2, 3 and 4). The patients
motivation appears to be social media image-
driven. The dinicians motivation unfortunately

appears to be mainly finandal in many cases.

The main issue is one of irreversible and
extensive destruction of mostly healthy teeth

Koray Feran



“The patient’s need is the continued
preservation of what remains of his
chewing apparatus rather than the
meticulous restoration of what Is lost,
since what Is lost Is Irretrievably lost”

DeVan MM Basic principles of impression taking. J.Prosthet.Dent.1952:2:26-75
DeVan MM. Basic principles of impression taking.J.Prosthet.Dent.2006:93:503-508
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THE “DAUGHTER TEST™ IN ELECTIVE

ESTHETIC DENTISTRY

‘ X Je read with interest rhe
excellent overview of the

25-year status of porcelain
laminate veneers by Dr. Mark
Friedman' and agree with his stare-
ment “It 1s unfortunate thar some
members of our profession misrep-
resent porcelain veneer restorations
as if they were completely innocu-
ous to the dentition.” It is not our
intention to initiate a witch hunt
on the porcelain veneer technique
but to express considerable dis-
quiet regarding the seemingly

dentate patients adapt well ro
modest changes in vertical dimen-
sion withour problems, a concept
originally demonstrated by Ander-
son® and later by Dahl.” It is our
view that, in many cases, long-term
composite build-ups should be the
preferred line of treatment and that
these have shown demonstrable
success with an excellent “fallback
position™.* These provide esthetic
restorations—as demonstrated by
the mock-up for a 43-year-old
pattent in the recent article by Chen

conservative treatment modalities
available.™ Many preparations that
we see, originating from the Unired
States, involve dentine, with the
potentially deleterious effects on
longevity of the restoration.® In this
respect, the results from Dumfahrt
and Schaffer indicated that the
failure rate increased (p < 0.01)
when the finish line crossed an

tissue. This is the “Daughter Test.”
This asks the question “Knowing
what [ know about what is
involved with this proposed den-
tistry, would I carry out this treat-
ment on my own daughter’s
teeth?” Variations on this test
include “Would I have this treat-
ment carried out on my own teeth,
my children’s teeth, or my part-
ner's teeth?” A negative response
should prompt a radical rethink
and probably initiate a change of
plan involving a more sensible and
less destructive approach with
which the operator and hissher
patient and family are more com-
fortable because it addresses the
health of the teeth and the patent
in the much longer term.

Burke FJT, Kelleher MGD J.Esthet.Restor.Dent.2009:21:143-145




That's
“End of the road
for dental
amalgam?”

Thanks for your interest
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