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“l am ot anti-
amalgam”

Disclosures

[ have not placed an
anmaloam restoration since
2000
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“ I ot paid bg any company
to promote thelr prod ucts”

Some ma wu{aoturers {wwl my
researceh”

On completion of the presentation, listeners should:

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

Know the most recent developments in bulk fill resin composite materials, including
self-adhesive variants, for loadbearing situations in posterior teeth

Be aware of the clinical performance of new GIC materials in loadbearing situations in

posterior teeth




Amalgam, briefly

Bulk fill resin composites — a true alternative?

Latest on self-adhesive composite materials

Current status of Glass lonomers and Glass Hybrids for
restoration of posterior teeth — a true alternative?

Final thoughts

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




In the beginning

We had amalgam!




Dental amalgam has had

A short history of silver amalgam

1826 Auguste Onesime Taveau “Pate
d’Argent” (France)

1833 — 1841 Crawcour brothers “Royal
Mineral Succedaneum” to the USA

1840 American Society of Dental
surgeons (ASDS) founded




A short history of silver amalgam

“I hereby certify it to be my opinion and firm
conviction that any

and |
pledge myself never under any
circumstances to make use of it in my
practice as a dental surgeon, and
furthermore, as a member of the American
Society of Dental Surgeons, | do subscribe
and write with them in this protest against
the use of the same.”

The Amalgam debate...continued

2 US members of congress

want to abolish amalgam Rep. Congresswoman
Diane Watson (D.-Calif)

They demand full disclosure re
the alleged dangers
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None of these
publications has
ever been backed
by scientific fact

Amalgam—Hesurraction and redemption. Part 2:
The medical mythology of anti-amalgam
ekl 1 Ve D0O

adl S aicl

. 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




A must read paper, Dent. Update Sept 202

What does the future
hold for amal
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The Minamata Convention

. \E TR
Lo e - Y el
July 2018
Amalgam banned in children 15 years
and younger, and in pregnant/nursing women

Amalgam is not adhesive, so
mechanical retention is needed

i.e. not minimally invasive

12



IKENTAL MATERIALS

Patient Acceplance ol Posterior
Composite Restorations

TIT furkn

e e ar S e

e nn ——

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

Trevor’s View

Once a patient has
received one tooth-
coloured restoration in a
back tooth, he/she is
unlikely to return to
amalgam.

13



AMALGAM

Slide made in 1996
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More recently...

13,906 US dentists
surveyed at ADA's
annual meetings over
24 years

25,382 urinary Hg
measurements
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nal mercury exposure in
n with prevalence of muitiple
ng US dentists

conclusions. Occupational Hg"” exposure in US dentists
decreased over time and now is approaching that of the

general population. Our results suggest a positive associa-
tion between Hg" exposure and tremor.

Practical Implications. Studies with more sophisti-
cated outcome and exposure measures, and including more
retired dentists, would provide critical information toward
understanding the relation of Hg” exposures to MS and
tremor risk.

The situation
today....
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Eastbourne, The Dental Practice Board,
now, The Dental Services Division of the
Business Services Authority (Newcastle)

The database

SN7024, available from
UKDataService.ac.uk contains
anonymized longitudinal data on patients
attending the General Dental Services in
England and Wales (UK)

Over three million different patients

Over 25 million courses of treatment,
between 1990 & 2006

Modified version of Kaplan-Meier
methodology used to plot survival curves
for different sub-groups




Because of the vast size of the dataset, we can
now look at the effect of the restoration on

The goal is to estimate a population
survival curve from a sample.

If every patient is followed until death, the
curve may be estimated simply by
computing the fraction surviving at each
time.

However, in most studies patients tend to
drop out, become lost to follow up, move
away, eftc.

A Kaplan-Meier analysis allows estimation
of survival over time, even when patients
drop out or are studied for different
periods of time.
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Proportion of teeth without re-intervention

survival rate

Figure 5 Survival of porcelain veneers by patient annual gross fees spent on treatment

——Mean Annual Fees under £30
—£30 to £79.99
£80 or more

Time in years from placement to re-intervention

20



The effect of cavity design on
amalgam restoration survival

RESEARCH |——

The ultimate guide to restoration longevity in England
and Wales. Part 2: Amalgam restorations — time to next

‘ intervention and to extraction of the restored tooth

LT, Burke® and B S £ Lucarot

O e L L e LMY TR Rt R el 1T T TR T R L) o e Ebey P e

Direct placement
restorations:
amalgam

7,425,049 amalgam cases
included, of which 2,537,331,
of which had a re-intervention

21



Amalgam Restoration Survival by
Type of Cavity

ime in vears from Treatment to re-intervention

Keeping restorations as small as

possible is therefore important
We can only do this with adhesive dentistry

,

22



algam restaratians — tim
n arrd toextraction of the restored tooth

T
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Amalgam Restoration Survival (to next

intervention), by Patient Age

Survival to re-intervention by patient age

Temez in yeun: froim treatmend to ne-inferdeation

Patemt age 13w 13
Patesrit agje 20 19 29
Patient age 30 16 33
Patient age 40 ta 43
Pt age 50 12 53
Paiern age 80 10 53
Fatenit age M 1a 79

Palentage: 30 or s
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A

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” 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

The first attempt
at an amalgam
replacement.

24



L Grey-white rare metal
LJAtomic number 31, discovered in 1875

CLiquid at near room temperature, boils at 1983°C

L Gallium expands by 3.1% in volume when it
solidifies and for this reason should not be stored
in glass or metal containers.

__ Operative Dentistry

Clinical evaluation of gallium alloy as a posterior
restorative material

Ml Fideln L. Navieso® Ealiiardo B Franco® (Madi AL ML Balde®®)
Lute € Teivetm™**/ficonio M. Curalin

Albwetract | Py patiaty bl 0 gealliponr adly e e sl Gl ) om0 cormecclgpam
|Fanm|Jn-|1umrrm A Al TR o N s mMmHnu !mn‘f.'\'mfl
T ity i JW Pushon vt A0 Dol o

e b 30 Dispersalloy, 30 Gallium Alloy (GA)
R At 8months, 21% of GA restorations

el g ke, BPG ey s, (e st s

(e (n=6) showed marginal defects

sy syt ithonl! Bacamnin A e aa i v linting AT

e 3 teeth with GA restorations had
fractured
Severe tarnish and corrosion observed

9 GA restorations were associated with

Sn 28% In 25% i oo o
Cu 12% B 1A post-op sensitivity




_ Operative Dentistry

Clinical evaluation of gallium alloy as a posterior
restorative material

Marln Fidels L. Movirro™ Faliarde B Franco® (Pedeo A, M. Baloa®)
Lute T Teiverm ™ {Hicando M. Carmlis®
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Because of the high degree of post-op sensitivity, tooth fracture,
and intense tarnish and corrosion, the authors terminated the
study after 8 months.

Clinical performance of Gallium-based
silver alloy Smith et al., J.Dent.Res.1998

48 restorations in Galloy/PAAMA and
Tytin/Amalgambond

Ag 60% Ga 62% 60% failure of Galloy restorations at 15
Sn 28% In 25% months

Gu-tans Sy on 52% failed due to fracture (44% tooth,
. : 8% restoration)

6% failure of Tytin
Trial abandoned at 15 months

Galloy
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-year clinical evaluation of a gallium restorative alloy Th e on |y “ succes S’

Sensitivity to moisture not a
great property for a dental material!

Bihingd varnesd; gl S0 hisl & rough srfaie Thi (acturg a8 tho igeeide 4 1
significun differesce comid Be Tousd berweon tose ming Al gan

mediial prohlems wiers repirted by the peticmi, anil posopersine 9 patlents recelved 30 Ga"lum A”Oy ClaSS I

sk restorations
e e e Pulpal floor lined/sealed with resin, restorations

prulpal Dkl daring Unkeition sl in e easly pinpeitive b

: placed under rubber dam

Conmay : 1 Onerre; a2 ! . .
— SRR Exposed surfaces of restorations sealed with
BisGMA resin

At 2 years, all restorations intact, but one tooth
had a fractured cusp

CLINICAL SIGNIFICANCE: The Galloy gallium restorative alloy may be used as a substitate for amalgam in certain
situations. This class of material is very sensitive 10 moisture, and restorations must be protecied from saliva and/or
pulpal fluid during insertion ind in the early postoperative hours.

Why did amalgam survive so long?

Easy and fast

“Self adhesive”

Reasonable success rates

Therefore, a true amalgam replacement must
have these properties

27



The alternatives therefore are:

Bulk fill resin composites

Glass Ionom.ers_and its
latest derivatives

Bulk fill resin composites — a true alternative?

28



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

Problems in bonding to dentine

/0% Inorganic

I
I
| Bonding to dentine is
| ther_efc_)re more difficult

It is a vital substrate

29



Another problem: The smear Layer

"l L =

* 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,

Published 1982, but not into mainstream dentistry for circa 10 years

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

30



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.

31



Etch&Rinse and Self Etch were type specific

Universal bonding agents:

i 1

=)

E "

Scotchbond

Universal —

Adhesive |
| 3M ESPEAG

082270 Seeleld - LemE

_ S|

The first Universal
Adhesive:
Scotchbond
Universal (3M)

32



Universal bonding agents:

New additions are here!

All contain the resin 10-MDP

Why has 10-
MDP become
so popular?

10-MDP is
important
for the
bond
reaction
with HAP

33



SUMMARY: Universal bonding agents:

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

-~

Are compatlble with direct & indirect
procedures

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

B cochhod
Are suitable primers for silica & Z|rcon|a

e |

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

Scotchbond Universal Plus:; What’s different?

It bonds to caries affected dentine

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

Improved silane
The gamechanger

34



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:

35



Figure 1 Frime & Bzret Acus

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

| &
4.8

HE b g

O

...most recently!
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The PREP Panel evaluation of Zipbond

A good result!

100% would purchase if available at “average” price

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

593
restorations

acceptability of the material the following comiments were made:

“None”

"Ma i = i 2a% Sa- 5 [ i i
Make single dose compule easier to use- may have been just my inexperience

using them’

'‘Packaging of single dose compules a little bulky”

When the evaluators were asked Lo rale the ease of use of SDI Zipband, the resull

......
ot

was as follows:

Difficull 1o Use 1 e — | - E28¢ L0 use
4.9

Trevor’s view:

Universal bonding
agents generally

represent improved ease
of use compared with
previous bonding agents

37



...this is good
because....

S —

“An easy to use material may allow us to
produce better results

Ease of use versus clinical effectiveness
of restorative materials

F.J. T, Burka, DES, MSc, MDS" M, Liebler, BDS% G, Elades, DDS. Dr Odont
Bamndall M Bl BRI

38



Recently!

10 laboratory studies included

Finally, recent laboratory studies
include the work by Lago and co-warkers™
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 far
Scotchbond Universal (3M) (33.9MPa), but
this was not significantly different to Clearfil
Unlversal (Kuraray) and Tetric N-Bond
(Ivaclar-Vivadent). All six UAs provided
superior bond strength values to the Clearfil
5E cantral

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

Dent.Update.2021: 620-631

¢4 Recently!

mymy 11 clinical studies included

In sumim ary therefore, there s a
strong body of evidence that indicates
that recently deveioped UAs provide
clinical effectiveness as good as, or
better, than previaus ‘gold standard’
adhecives and that cedective etehing
of the eanamel is desirable, given that
the results presented zbove indicate
improved retention rates of class
W restorations when the marging
are etched, and reduced levels of
discolouration arsund the marging of
all restorations. The present authors
therefore strongly recommeand this
procedure. Does that statement apply
to all UAs? It is the authors view that,
In view of the similarities between
bt s : : i many of the UAs (Table 1944, and
- wie'raci the fact that their pH values tend to
lie bietwedn 1.5 and 3, it 18 prudent
to sugoest that this is carried out if
the clinician wishes to limlt marginal
staining owver time.




Qoreeys Heis avallable ai
Dental Materials

Fmirmal bammpngn:

The evolution of adhesive dentistry: From etch-and-rinse to universal

bonding systems

Lowenza Brewchi ™ | Tarjans Maravic”, ¢ laviclds Marziredll ®, Umnie Josde ", Edmardn Mancisa

Milens Coadenars™, Carmem 5. Pleifer”, Annallsa Mazzoni

Dy hinmadifearon

raie aml S0 nopei o adbvien

Benefiis

Deawhacks

Excellent clinical performance fos
follow-up period of up w5 years and
can be comparable o 3 more complex 3-

Mo need to-apply an-additional Tayer of
banding resin to achieve opitimal
clinical behavior in non-cariows cervical
lesions. [ 4

2-step HEMA-free UAs have favorable
bonding properties in the challenging
hizgh C-factor class-1 cavity model and
are comparable to that of the gobd-
standard 3-step EAR and 2-step SE

[he lack of data fenm randomized clinical
rials regarding befavior of UAs in longes
term perbod (=10 vearsh

The mocessity fo'etch enamel &5 1o provide
predictable clinleal outcome guestions
LiAs" claimed versatility.[ 54.42

currently in the hands of every practitioner.
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Cavities like this are only
possible with composite!

Uée a Universal
bonding agent
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FAG. Grourmert et al.

1} There were substantial and significant differences among the LCUs
tested, particulardy in terms of total power valoes {ranging from 380
mW to 2472 mW), irradiance (ranging from 731 to 3091 mW/em™y,
emission spectra, effict of distance, and beam profiles.

2} Distance had a significant impact on the irradiance from all the LCUs.
Mot all LOUs could deliver 10 J/em? in 10-5 to a 6 mm dizmeter area
at the 5- or 10-mm distances.

3} The Monet laser was the least affected by distance and could deliver
16 J/em® in 2.1 5 to-a 6 mm diameter area at the 10-mm distance,

4) Not all LCUs could provide direct access to the second molar.

Cloada Yallow

Alternative conclusion: if placing
posterior composites at the back
of the mouth, choice of Light
Curing Unit is important

42



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.

The current status of bulk fill resin
composite materials
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My classification for BULK FILL materials:
BULK FILL BASE MATERIALS

(which need a capping because their wear
resistance isn’t good enough)

BULK FILL RESTORATIVE MATERIALS
(satisfactory wear resistance)

Burke FJT, Crisp RJ et al. Eur J.Prosthodont. Rest.Dent.2016:24:152-157

My classification for BULK FILL materials:

BULK FILL BASE MATERIALS
(which need a capping because their wear
resistance isn’t good enough)

Burke FJT, Crisp RJ et al. Eur J.Prosthodont. Rest.Dent.2016:24:152-157
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Wear of 4 bulk fill
composites compared

Wt al
Corm

Highest wear rates were recorded for SDR, the
lowest for Gradio composite

Now, bulk fills that don’t need
a topping!

———— : in a two-body wear test:
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The Iassification for BULK FILL materials:

BULK FILL RESTORATIVE MATERIALS
(satisfactory wear resistance)

Bulk, Sculpt & Cure

with Tetric EvoCeram Bulk Fill

: Some examples of bulk fills which don'’t need a toppmg
DISCLAIMER - there may be others available
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Bulk fill (with no topping)

VisCosity change when sonic energy applied

How do manufacturers do it?
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All have a translucent filler, with matching filler and
resin refractive indices Curing light

transmission and depth
of cure are influenced
by matrix reactivity and

a relative refractive
Refractive index does match . o N e duE oa] index mismatch.

Refractive index does not mateh

Shortall et al., 2008
L S llnculﬂn’lgnt 9. Ine ol light
o @ NN @& a8 0 L .
e e z .0 0 ™ :((-. oe® Refractive index mismatch
o900 eegoOODe
LN ER) o \.: e ) )
eenese eeos® 08 - Potential Scattering
SRR NN RV NN - Potential Scattering site
o090 eenoee® -Light Ray
£y

interaction. Composites became more opaque or
translucent on curing. Optimizing filler/resin
refractive index mismatch provides increased
curing depth and assists shade-matching.

Tetric EvoCeram Bulk Fill

Builk, Sculpt & Cure 3 shades
Wty Tekric Ev i Coram’ Dalk Fl “Enamel'llke
translucency”

Faster posterior composites
without compromise!

g—

Terrlc Ev mtemm Bulk F|II
[ T8 L WO B

lvocerin |n|t|ator prowdes greater curing depth
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AUDMA: Aromatic urethane dimethacrylate

AFM: Addition-fragmentation (AF) monomer

Linking araup I o Linking arsup
& ~"1 pegtatio * “\DJ\K

...plus three types of nanofiller for ease of polishing & absence of voids

Filtek Bulk Fill/Filtek One show low
shrinkage stress

F‘l:l)-n'.m:s.at:r_}n siress (2.5mm)

il

Time (s)

Figure 2c: Polymerisation stress st 2.3mim thickness (approx. 0.40 g)
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How do manufacturers do it?

SUMMARY
More potent/efficient initiator systems
Increasing the translucency of the filler
For some, improved resin systems

Advantages of Bulk Fill materials

Time saving, no need for complex layering
technique

Easier handling/one step placement, due
to 5mm depth of cure

Fewer increments, fewer voids

Simpler shade selection,

due to fewer shades

...but.. because of the translucent filler, there may be
aesthetic compromises if the cavity floor is stained

50



Some bulk fill worries!

() (B) (11

Bulk fill might lead to high stress!

It is therefore important that the
material that we use has
demonstrable low shrinkage stress
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shrinkage STRESS is
the problem

SfreS’S is a function of materials

factors such as:
Polymerisation shrinkage
Modulus of elasticity

Cusp deflection in Dublin

ScrenceDirect

Bulk fill restoratdves: To eap or not 1o cap - That is (W) e
M
the question?

Iwona M. Tomaeszewska®, Jenmifer O, Kearns ', Micoleta Die',
Garry |.P. Fewming ™
¥ Loy s { Dledual Bt

Bulk fiIIs“Without a cap seem to stress cusps less
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Are bulk fill composites quicker to place?

Tieba: 1407 - Clinicai-time and Pastoperatvi-sensithdly When Licirig SRl Compastes With Universal ddhes
Authaors;

Chano Targem Persirg (Presenter)
Flurminenss Fackenal Linhessity

Elisa Aluuerue, Faders
Siefarie B

finberta Barrlog
Pelarcores Barcelairo, Fi

Abstract:

Dibpectives; The e e [ Cill Teme using
mcremental or bkl
d 43h afrer i

& actording
! SEEl- Selec
i ESPED wirs placed L

Conclusions: The simultaneaus use of the tested Universal adheshve us ng the self-etching strategy with the tested Bulk-fill composite
Is less time consuming and daes not increase the postoperative risk or Intensity when compared with traditional Incremental
technigue,

B0 lnmal & P ot e Aasfocma bl O B 5

A Practice-Based Clinical
Evaluationof a Bulk Fill
Restorative Material

W R R S e e A R
Koywards

B
L s b iy
laading bepatin

Bulhers

A Tawrdss®
IR 4G, .

INTRODUCTION
Hycthr ess far Comrspoade nca PARASTICE 8 ASED RISEAREY
AR b e T L L

- sparnESgnEica
= TPl riendl iy B oo sl bvn L4
L CLERF

¥l el Pach e Uty nged
* Dkl Bona b 0y e Vinrndion, il st
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Filtek Bulk Fill The PREP

Posterior Restorative Panel evaluation
== 12 dentists, use FBFR (shade A3)
for 8 weeks

Respond to questionnaire

183 restorations placed:

23 Class |, 37% Class |l, 27% MQOD,

plus cusp replacements, restorations -
in primary teeth and cores

R L L

Filtek ™ Bulk Fill The PREP
Posterior Restorative Panel evaluation

- FBFR assessment
Ease of use

Difficult to use 1 | | 5 Easy to use
* 48

None of the evaluators had difficulty with FBFR sticking

- to instruments -

R L L
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An amalgam substitute should:

Be self adhesive

Have 5mm depth of cure
Have low shrinkage stress
Have good physical properties
and good wear resistance

Be quick & easy to place

Be non toxic
In addition, today, adequate aesthetics for back teeth

The future of composite
ans\Ner?

the
K fills €
Might b\_\a’t st f researct’




120 Class |l restorations,
split mouth:
60 Filtek Bulk Fill,

A randomized clinical split-mouth trial of &

bulk-fill and a nanohybrid composite restorative

in class I cavities: Three-year results

Carolire Sekurdo’, Shila Fazeli, Anna Felten, Kyriil Schoilew, Dixna Walff,

60 control (Fil Supreme)
52 restorations in each
group at 3 years

120 Class |l restorations,
split mouth:
60 Filtek Bulk Fill,

A randomized clinical split-mouth trial of &

bulk-fill and a nanohybrid composite restorative

in class I cavities: Three-year results

Carolire Sekurdo’, Shila Fazeli, Anna Felten, Kyriil Schoilew, Dixna Walff,

60 control (Fil Supreme)
52 restorations in each
group at 3 years

IS EIEEE R | LR ol P e
v 3 bl 3 cxan

h tatical difference:
CONCLUSION: Bulk fill composite provided an
esthetically, functional and biologically satisfactory

osterior teeth at 3 years
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Compy e A v

Eeninl Materials

Seyear dlinical perforemoee of posterior Sulk-flled rein composis
restiragione: A dowble-llind sadomized conrolled trial

e e s e b ereee e et e

Compy e A v

Eeninl Materials

Seyear dlinical perforemoee of posterior Sulk-flled rein composis
restiragione: A dowble-llind sadomized conrolled trial

serowy’, Riumana Flaspare Villassre, Moo F_Ge
er | Alamcindra Bei', S gueard 1o |lsishy

5. Conclusion

236 restorations in
Tetric N-Ceram Bulk Fill,
50% class |, 50% class I

Placed in bulk (BF) or
increments (IF)

236 restorations in
Tetric N-Ceram Bulk Fill,
50% class I, 50% class Il

Placed in bulk (BF) or
increments (IF)

The bulk-fill resin composite evaluated in the present study showed
similar clinical performance in bulk-fill and incremental filling tech-
nique. Regarding the adhesive strategy, the etch & rinse strategy
showed less marginal discoloration and better marginal adaptation than
the self-etch technique after 5 years of clinical evaluation.
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The final word from a
massive piece of work

428 clinical trials
assessed, 62 included

Clinical efficacy of resin-based direct posterior
restorations and glass-ionomer restorations - An
updated meta-analysis of clinical outcome

Clinical implications
drawn from the meta-
analysis (published
2022)
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e ScranceDwect @

Clinieal efficacy of resin-based direct posterior

restorations and glass-io

mer restorations - An

updared meta-analysis of clinical outcama
parameters

Here, Bulk fill RBCs
identified as a group.
Results similar to other
composites in terms of
marginal caries.

Fig. & - Extimnted median survival curves of restorations that were mot 106t due to caries ol the regteratie margine in relation
o tha restorativa matorial ond absarvation dme - adpusted for snady biae, mermber of recorations and duradon.

Scncapirect E

Clinical efficacy of resin-based direct posterior
restorations and glass-ionomer restorations - An
updated meta-analysis of clinical outcoma
parameters

1

Meterinl: There was o diffsrence of restorations made of
nannhybrid, micrchyhrid, ar hybrid composites uith regard i
colour stability, surface texture, fracture incidence and overail
lerigevity, However, longewity of compormers and CICs was
significantly nferior comparad (o resin composites, mainly
due to higher frequency of fractures and excessive wear

Adhesive system: To achieve best resulte the dentist
should prefer an adhesive system which includes enamel
conditioning with 34-37% phespheric acid (etch&rinse
afdhesives or sel-arch adhesives with rhe selective enamel
eiching techniguel. This reduces the ocowrence of

[

Bulk fill performance similar to
other composites, better than
compomer or RMGIC

marginal disceloration, which in tum may reduce the
remptation to premariraly replace regtorations due o the
confusion between stained margin and caries st the
margin,

. Dperative procedure: Bevelling of the enamel or the ap-

plication of rubber dam doecs not lead to better and long
lasting resterations. The additional bevelling of the en-
amel did not result in reduced margingl discoloration.
Absolute isolation with a rubber dam did net have an in
fluence on color smhbility, surface texmre, frecture in-
cidence, as well as on the overall longevity of resiorations.

RMGIC 3 + "

++ = very good, += good, +/- acceptable, -

= bad, - = very bad
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The future of composite

Trevor’s view in 2021

Bulk fill restorative materials
will be our amalgam alternative
in the short to medium term
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Is bulk fill composite better
or worse than amalgam?

No toxici%ssues to patients: To dentists?? To the environment? v
Physical properties good v

Relatively easy placement

Comparatively cost effective (quick to use) v

Low thermal conductivity v

Needs an intermediate bonding agent

No retentive cavity features needed v
Research “evidence” on longevity building v
Aesthetics reasonable v

Waste not highly regulated v
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What I_plan to talk about

Latest on self-adhesive bulk-fill composite materials

The first self-adhesive resin luting material, 2002

» 1

self-Adhesive Universal Resin 'ﬁr‘m
(@ Selbstadhasiver universaler Cill i
Befestigungszenent
Cimenl de svellement comipost 8
et autondhcsil ]
¢y Materiple di fissagoiodicompeE ©f "
ll]lI'I-l‘l‘El!Ii_ o

i de i aelin de compe

E

SR

\\: ACIdIC monomers, FAS glass filler,
new initiator systems
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Evaluation of Unicem 2 by the
Panel, 2015

Flow of Unicem 2: Was flow satisfactory?

B 5 YES
4.9

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

4.9

B _ - _ A
ncidence of post-op sensitivity ‘\

a0

\Which might aiso
Materials which scored
highly for ease of use
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Recently
introduced
(self adhesive)
composites for
posterior teeth

What's in Surefill one?

_Component 3

|

| G
Modified polyacid | E
(MOPQS) |b

chant, adhesion promaoter, crosslinker

rneral function
twiean covalenl and lenic nelwork

L
t

2
.

Bifunctional acrylate Crosslinker in the covalent netwaork
(BADER)

Solvent for polyacid and resins, etching
aid

Reactive glass filler Fillar supporting wear resistance and
mechanical strengih

Dentsply-S|r0na _Nan-rraac!h,‘e glass filler l_Rediapaciﬁr—.:: rhealogy modifier

Initiator Photo- and redox initiator system

Stabilizer | Stabilize monomers upon storage

Compesition of Surefil one, general function of components




Scientific Manual
o Do you want to read
Surefil one™

Self-Adhesive Composite Hybrid mOre?

Large volume of
scientific data, some
independent testing,

some Dentsply in-

hniica tactinn

However, thls material was withdrawn from
the market a year ago

Self-adhesive bulk fill (SABF)

Component SABF

Neutral methacrykte monomess for netwoerk Cromslinking dimethecrylate, tiethylene
formatdon glycal dimethacrylate (TEGDMA)

Acidic methacrylate meroner for support of Phosphoric acid functionihzed methacrylate
adhesive properies
Tnitistor sysiem Camphorgunone, oxidizing and redocing
s
Filler system TA%E |whw| strontum-feoro-alumino -=ili-
cate filler, ermconmia-silica Gller

“SABF is a tooth-coloured, dual-curing, self-adhesive, resin-based bulk-fll
restorative material, consisting of a powder and a liquid part in a capsule.
The powder = acid-reactive glass fillers; the liquid = acidic polymerizable
components which promote self-adhesion. It does not need retentive
cavity preparation. Dual-cure initiator system is distributed between the
powder and the liquid. SABF has a CE mark”.
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One year data on Self-adhesive bulk fill (SABF)

ay
[RLIT T R

ORIGIMAL ARTICLE

split mouth design, 30 patients
One-year results of a novel self-adhesive bulk-fill restorative eaCh received one SABF and

and a conventional bulk-fill composite In class |l cavities—a . ’ .
randomized dlinical split-mouth study one Filtek One Bulk Fill/SBUniv.

Fabvan Cheplik " - Komizantn L Seholr' - Jullan C Aoy - Isataie Tabenaki " Sarsi Exeritarger
Karl-fmtar tilller’ - Wnlgarg Sschalin' - Manamnes Federlin'

WA (e e SO A Arpesd ) Vs S Pt sl |3 e X101
it 2031

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 eriteria. 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 maich and transtucency at all examination time
points and marginal staining at 12-mo than SABFE. These
differences in esthetic properties were already observed at
CONCLUSIONS 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

The novel self-adhesive bulk-fill restorative
SABF showed promising results and may
be recommended for clinical use.




self adhesive composite holds promise at 4 yrs

\CA 2023 .. EFCD

Scholz KJ, Cieplik F, Ettenberger S, Hiller K-A,
Buchalla W, Federlin M. Prospective randomized
split-mouth study investigating class-lI-Restorations
with novel self-adhesive-bulk-fill and conventional
bulk-fill composites:4-year results. Abstract No
25:0RCA (Organisation for Caries Research) and
European Federation for Conservative Dentistry Joint
Meeting, July 2023.

New self adhesive composite holds promise at 4 yrs

performed. RESULTS: Twenty-six from initially 30 patients were available with at least one restoration
under risk at 48-manths. Survival was 96% for SABF (one restoration: secondary caries) and 92% for
FOBF (ane 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.

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 comparad with FOBF. After 4 years, the
new self-adhesive bulk-fill restorative material showed clinically satisfactory results and can be
recommended for clinical use.
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Amalgam alternative

or curing
light, therefore quick, and
bulk fill possible

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

More aesthetic than Gl
or amalgam

e toamalgam

Manufacturers have now
changed instructions to
state that an adhesive can
be used for non-retentive
cavities

68



linical parformance af an alk
tive restorative in class 11

ired clinicad tria|

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

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

Cention-N at 2 years

Two-year clinical performance of an alkasite direct restorative material
in Class I and IT cavities without using an adhesive resin:
A prospective single-arm clinical trial

Funna Oz tmk-Borkume, oo, mis, TrGEa Toz- AKALIN, D, Pin, ALEY Orsov-KANER, DRg, mib,
MANMUT KUSBEMIR, DS, D & MUTLU OQZCAN, DES. TRID, ik

ABSTRACT: Purpose: To evaluate the clinical pe rI wmnnge of an alkosste motenol for Class | amd Class
Moethods: 50 subjecis i".J females, 200 ||d| ekt e age: 28.7) re d " miend ol B
1 ond 1T res -I|LII|I'|\'\"‘.|
||||||.'\I'\l|. TeaT W I| il |\I|x fer=aislyy
Ruesults: 65 mstorations wet owed in 37-su ak 1 527
24 restorations (13 subjects) were not Tollowed up ar 2 i ¥ 15 diop ol I'u i
wiere made efther due o 1 primary carigy 3} or resior repls n= 16). B8 restorations were place
%1 wiere in the maxilla and 38 in the manmdit [3 o e, o eavity limer wag applied (with = 53; witls
Hypersensitivity was observed in nine coses thut disappeared at the latest after 1| month. Mo debond
g endoddomnie complications were observed at dermonth amd |=vear recalls where il resin I|l 1 08k s e
pulpal complication aceur i the 2-yeor récn h rall sarvival rore was B£.9% with i mean observation time of
276 months | Kaplin=Meder, Log Bank; Mantel-Uox ) (939501=3 1 07-32.25) {Am .S ATANT-A24)
T — — n |
CLIMICAL SEGNIFICARCE: This study prov promizing evidence for application of alkasite muienal apphed i bolk
L I':IIIIII: refeniivie foniures, e 'r||||',: T T U CRIVE S slom

¢ Profl Dr. Funde Chetitrke-Bockurt, Deporiment of Restorative Dentistry, School of Dentistry, Istonbal Medipat
Universily, Unkapane, Anstlirk Bulvar) 083, Fatib, Istanbal, Tuckey. E- Thaek it medipoledu 1
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Cention-N at 2 years
50 patients received 89 Class I/l restorations
65 assessed at 2 years (13 patients dropped out)
Bulk fill, no adhesive and no light curing

RESULTS: Hypersensitivity in 9 restorations, gone
within one month

4 restorations lost retention, one needed endo:
Survival rate = 89% at 27.6 months

Cention-N at 2 years

[n summary, the study provided evidence on the clinical
performance of an auto-polymerized alkasite restorative
material used in the absence of etching and adhesive resin
application. After 2 years in function, except for esthetic
deviations, functional and biological parameters remained
unchanged compared to baseline indicating that ion release
properties of the tested material may serve as an alternative for
restoring posterior dentition,
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Cention-N systematic review
e | 75 studies included

Dental bMaterlals

[ fE page

Is Cention-N comparable to other direct dental restorative materials? A
systematle review with network meta-analysis of in vimmo studies

Mickelli Justen °; Bielemra Seheck , Elisen Aldrighi Mimchow i Muliena Julim Jesddim

Drevry o S Srvr (8 el Py . P ent

However, not a direct
comparison.

5. Conclusion

Cention-N demonstrated comparable properties to conventional
resin composites, and an overall greater performance than glass ionomer

cements. Despite the increased solubility of Cention-N, this material
showed a tendency towards a greater ion releasing ability, which was
similar compared to the ionomeric materials. This review confirmed the
adequate behavior of Cention-N when compared to several other more
traditionally used materials, confirming its applicability for the perma-
nent restoration of decayed or fractured teeth.

However, in the absence of clinical data, is the
conclusion justified?
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Trevor’s view

At least one major
manufacturer has produced a
self-adhesive resin-
containing restorative which
appears to hold promise. This
IS the nearest we can get to a
true amalgam replacement.

Hot off the press!

SDI Stela
Introduced to the dental market, August 2024
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Choice of automix or capsule

Apply MDP primer: After 5 secs, dry (3 secs),
place Stela in single increment. It is self-curing
& flowable. Universal shade, A2/A3.

Manufacturer’s
data:

20 um HiGH BOND STRENGTH
/' PRIMARY BOND, S1sia Frimes
chempally bomds 1o Sisla
composite
SECONDARY BOND- tags of
Stala Primar inte the dentisal
{ubiules form micromochasical

CONCLUSION:
Looks promising, clinical trial results needed.
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Six months of Stela

95 participants with three ; —
Class | or Il cavities Journal of Dentistry ‘E

dolums 140, Ociober 2024, 105246

50% restorations in Stela,

50% controls in Filtek One Clinical eval}latic:-n of a.neiw chemit_:aﬂy—
cured bulk-fill composite in posterior

Restorations assessed restorations: 6-month multicenter

for post-op sensitivity and
used updated FDI criteria [ meeyermirsasespmpry

, MF Guiigrez = 2 &

double-blind randomized clinical trial

Six months of Stela
Journal of Dentistry E

Clinical evaluation of a new chemically-
cured bulk-fill composite in posterior
restorations: 6-month multicenter
double-blind randomized clinical trial

Bjessandro D Loguercio ® ¥, B Canp

atiarra ®, R RaupariVilasanta 2,
as-Vega *. & Cavagnaro °. ALedn ©. R Aliaga-Galvez ©

Conclusion

Chemically-cured composites exhibit lower postoperative sensitivity and less
color mismatch compared to a light-cured bulk-fill composite after 6 months of

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

What | plan to talk about

Current status of Glass lonomers and Glass Hybrids for
restoration of posterior teeth — a true alternative?
Final thoughts
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A brief look at Glass
lonomer materials and how
they work

Bonding to dentine

Chemical = Glass ionomer cement

* A Glass lonomer Cement (GIC) consists of a
basic glass and an acidic polymer which sets

by an acid-base reaction between these
components
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Bond strength improved by treating dentine
with 20% Polyacrylic Acid (PAA)

Characteristics of Original GICs

Release of fluoride
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Characteristics of Original GICs

Adhesion to enamel and dentine
Reasonable biocompatibility
Low thermal diffusivity

Early types needed initial protection from moisture

Characteristics of Original GICs

Aesthetics

Chemfill, circa 1979:
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Thee ultirs
andWalrs
inleramtion

Characteristics of Original GICs

Mechanical strength (good in compression:

?7? in flexion)

Erosion/abrasion/wear resistance (suboptimal)

The ultimate guide wa restoration longevity in England
and Wales. Part 1: methodology

England
o mect

The witsmate gude o restoranon ngeyity in England
and Wales, Part 10; key findings from a ten miflion
restoratian datasst

time i

n lengesity in
inles Part B: Canine teethc time 6 nest
ertiom and toextaction ol the restored: fnoth

tion time o nev

sestored fnoth
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Glass-lonomer Restoration
Survival Overall

All Glass-lonomer

4 5 6 7 8 9
Time in years from Treatment to re-intervention
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Conclusion
There was a need for an
improved glass ionomer

Hence, the development of
Resin Modified Glass
lonomers (RMGI):
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Examples of Resin Modified Glass
lonomer (RMGI) filling materials

However, minifnal data on their use in
loadbearing situations in posterior teeth

Trevor’s view:

Traditional glass
lonomers have poor
physical properties and
should be confined to
history.

Reinforced and RMGI
materials are superior.
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More recently developed GICs

Reinforced GICs — smaller glass filler
particles for faster reaction with the PAA liquid,
plastic features, higher loading brings improved
physical properties, but still a need for improved
wear resistance

Dental Materials- What Goes Where?
The Current Status of Glass lonomer
as a Material for Loadbearing
Restorations in Posterior Teeth

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

In clinical situations where there are no adverse
situations at work (such as high occlusal loading
or an acidogenic plaque), certain restorations in
reinforced Gl materials (such as Fuji IX) may

provide reasonable longevity.
However, the conditions for longevity are not
readily identified.
Two of the studies (

) demonstrate higher than
desirable failure rates for GIC restorations in
posterior teeth, especially in the longer term.

...there is now some
new, more positive
information on GIC

in posterior teeth
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Clinical performance during 48 months of
two current glass ionomer restorative
systems with coatings: a randomized
clinical trial in the field

Meamract

Journal gl Dentlsery

Trials

W Four-year Randomized Clinical Trial
to Evaluate the Clinical Performance
of a Glass lonomer Restorative
System

2 Ourgan = T8 Hutuk » E Ergin
55 Caxms » FY Cakir

Clinical Aswvance
The ol

wermsy of g and Cradia D Posserr wis ooveplibd i
and Cliss

Eima ahescuant |a Tnarounr sviluation

AL ARY I, G, Tokya, Popen i, winioh was n som
Wik tives The sim of this stmidy w0 eval el el
Fil, GUF aodl o sl adlwsive sanedllel cosling
(Eguin Coal, BT, or wiid amicruOlled hylbeid
" | sl vt Poalerinr, (60 in

WPeaich mlbeive (L

wosbarative &
Mllod Suyhorded ot
wwmr ol e

ipacaivd Clarfring 2014, 410, ST

A Prospective Six-Year Clinical

Study Evaluating Reinforced Glass
lonomer Cements with Resin
Coating on Posterior Teeth:

Quo Vadis?

e

& Note from authors: For class Il cavities, the
" dentist must pay attention to the cavity size i
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A closer look!

Practice—based research
Large numbers (1001) fillings,
W placed by 111 dentists in 643

Clinical performance during 48 months of .
patients

two current glass ionomer restorative
systems with coatings: a randomized
clinical trial in the field

Conclusion

Within the limitations of the study, we ean conelude that no significant difference in

|ln'l':'| wmance between both materials was found within 4 years However, }_".i|||i.'|, I'":|-_F"." with z
nancfilled resin coating showed a slightly better overall performanee than the conventional
Fuji IX GP® fast with the LC conting and an overall lower odds to failure. Both materials
performed well in class I cavities. In class II cavities, the dentist must pay attention to the
cavity size. It was shown that higher odds of failure are associated with elass 11 cavities,
especially in large cavities and three-surface fillings (i.e., MOD class 1T), which indicate that

the manufacturer's recommendations have to be followed,

Trevor’s view:

Recently introduced
reinforced GICs with a
resin coating (e.g. EQUIA
Fil) perform well in class |
restorations and in
small/medium class Il
restorations.




More recently developed GICs

Why are they called glass hybrids when they
really are glass ionomers?

Glass hybrids — glasses of different 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,

+ better handling

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

What is a Glass Hybrid?

The glass f”ler matrix Conventional GI EQUIA Forte
: : A i
" E ® -=-;|j‘1rl'-r_|:\.- syl
combllnes .fllllers, Fluor > ) o (2 v‘-u(__l 2
alumino-silicate (FAS) Ay & /
. . alumier e/ al urnimr L o 5
glasses of different sizes. ( :’/Q Fy j[’j\ A
This inclusion of filler Nl o g0 Jv
i ) ) ) acigipier F.JT_:_;::I': r=scne
particles of different sizes is - -
o o . Cement Liquid Cement Liquid
similar to the evolution of the
matrix of the Composites w* N A - S i
. . COOH* i 00 H+
(from macro-filled to hybrid ™ Cob - oy cobh:

composites).
Glass Hybrid Technology from GC
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Differences from Fuiji IX

New ultrafine highly reactive glass particles added

Higher molecular weight polyacrylic acid

Improved fluoride release

Water
Glazs-lono

P

Mechanical Properties of High Viscosity Glass lonomear and Gla
Hybrid Restorative Materials




Differences from Fuiji IX

New ultrafine highly reactive glass particles added
Higher molecular weight polyacrylic acid

20% improved flexural strength, 21% improvement
in acid resistance, 40% wear resistance

Improved fluoride release

s these claims

What does this show?

Well designed clinical
studies on EQUIA
Forte are now starting
to appear.

(I have not included
ART studies, or studies
on primary teeth)
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Split-mouth, randomized,
Clinical Per[t')rmancePDE a Glass—‘H}r'hrid System ' prospective, multicentre
Compared with a Resin Composite in the Posterior L.
Region: Results of a 2-year Multicenter Study clinical StUdy-

180 patients (mean age 34.6 years) who
Positive needed two Class |l two-surface

short term findings' restorations in the molar region

Purpaas: 1o campare the chnical parformancs of 2 glass hyend rastorative systam | Restorations examined by two
e il ' independent examiners. Survival rates at
s  (he 2-year recall were 93.6% (EQUIA
= Forte) and 94.5% (Tetric EvoCeram), no
significant differences between the two
materials.
CONCLUSION: “both the glass hybrid and
resin composite system showed good
starsions i performance in moderate to large two-
Conclusione Both the glass hybrid restorstie system and nanohybnd resin composie showed good Surface ClaSS ” I’eStOI‘atIOHS |n a 2-yeal’
kel grfeirmance [nnomrte 1o e wia-surters cavel o - follow up”.

Abstract

Evidence from previous work re-used for cost effectiveness

360 restorations (2 per patient)

Jonermal of Dentlary

e 8l Randomised controlled split
Cosneifectivensis of ghees hylbrid sersus composite in a mubti-country mOUth trial 2 4 dental SChOOIS
randimized erial Equia Forte V TetriC EVO Ce ram

Placed by 2 operators of 3
years’ experience in each
dental school

Two examiners per school




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

Results; Overall casts 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 inftially 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.

Two-year evaluation of
Clinieal Performance of a Glass Hybrid Restorative in 108 extended-size class Il
ixte »d Size Class avities . .

xtended Size Class 11 Cavities restorations (Wldth of the
proximal box not
interfering with the peak of
Altot the cusps and the
Oibjactive: Ta evaluate the clinical pedomance of o glass hybid mslorstive companed with a re . . .
e AR e proximal box in occlusion)
: in 37 patients.
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Half of the restorations
were restored with EQUIA
- . Forte, the others with
13 Mo s et e RSO 53 composite.
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Clinieal Performance of a Glass Hybrid Restorative in
Extended Size Class 11 Cavities

i F

Ahstract

Oibjactive: Ta evaluate the clinical pedomance of o glass hybid mstorstive compared with a resn
B e Tr
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Conclusions: Althaugh gl
estoratie materials exhibited successhul performance
24 months

Clinieal Performance of a Glass Hybrid Restorative in
Extended Size Class 11 Cavities

Despite this conclusion, four of the
restorations, of 90, had fractured.
WARNING! large interproximal box widths
employed in this study may be best avoided
and the manufacturer’s indications for use

should be followed. The other message might

be — use a resin composite for such wide
boxes.

At 2 years, 90 restorations in
32 patients examined (recall
86.5%). Four glass hybrid
restorations were “missing”,
three due to bulk fractures and
one due to proximal fracture,
but no significant differences
were noted between the two
materials.

CONCLUSION “although the
glass hybrid materials showed
a significant mismatch in
colour, both materials exhibited
successful performance for the
restoration of large class |l

cavities at 24 months”.

At 2 years, 90 restorations in
32 patients examined (recall
86.5%). Four glass hybrid
restorations were “missing”,
three due to bulk fractures and
one due to proximal fracture,
but no significant differences
were noted between the two
materials.

CONCLUSION “although the
glass hybrid materials showed
a significant mismatch in
colour, both materials exhibited
successful performance for the
restoration of large class |l

cavities at 24 months”.
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RESERNCH ARTICLE WILEY

Five-year randomized dlinical trial to evaluate the dlinical
performance of high-viscosity glass lonomer restorative
systems in small class |l restorations
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RESERNCH ARTICLE WILEY

Five-year randomized dlinical trial to evaluate the dlinical
performance of high-viscosity glass lonomer restorative
systems in small class |l restorations
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Well-constructed, independent randomised trial in
Egypt.

Three high-viscosity glass ionomer materials in small
class Il cavities after five years. Ketac Universal
Applicap (3M), EQUIA Forte (GC) and Riva self-cure
(SDI), vs a hybrid resin composite system, Filtek Z250
(3M), as control.

Patients were between 20 and 40 years of age, with

each needing four or more restorations.

160 restorations in 40 patients. Isthmus width of the
cavities was not more than 1/3 of the intercuspal
distance

Isolation by cotton rolls & high-volume saliva ejector.
Restorations examined by two independent examiners,

epoxy resin replicas of the restorations observed.

39 patients examined at five years

100% success for the resin composite restorations,

5 failed class Il glass ionomer restorations (one Ketac
Universal (2.6% failure), two EQUIA Forte (5.1%), and
two Riva HV (5.1%).

AFR of 0.5% for Ketac Universal and 1% for both

EQUIA Forte and Riva HV groups.
Reason for failure - fracture of class Il glass ionomer
restorations, while one Riva HV restoration failed
because of “partial looseness in situ”.

Although differences in surface lustre
and colour match at 5 years, the three high-viscosity
glass ionomer materials provided successful clinical

performance in small to medium class Il cavities.
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asy solutions even in difficult situations

Manufacturer’s
(GC) suggestion

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

Do you want
to read more?

Introducing the
restorative innovation of
glass hybrid technology
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Hot off the press!

Two very recent studies which include EQUIA Forte

A R T e e R EQUIA Forte, GCP
Salolisiialcoil)
_ [reinforced GIC], Tetric
e O s T Bulk Fill, placed with
manufacturer’s
instructions

At 4 years, 97
restorations evaluated




....but... relatively small
numbers (23-25) per group!

B=Class
Carbomer (GC)
failure, others
satisfactory
Conclisions: GC restorations showed statistically lower anatomical form values, indicaring lower wear resistance
than the other materials, However, no significant difference was observed in the retention rates (as primary
outcome) as well as the other secondary ourcomes of the four different restorative materials after 48 months.

Clinical Significance: Gl-based restorative materials and BF composite resin restorations in Class | cavitdes ylelded
satisfactory clinical performance after 48 months,

. Z High viscosity

Sletic) Journal of Dentistry ¢
_£-hil =y GIC vs

ST [ —— -

Composite

Beview aniscle 1
High-viscosity glass-ionomer cement or composite resin for restorations in
posterior permanent teeth? A systematic review and meta-analyses 1 59 Stud IeS read
Lisane Crilsri *, Lisiang Madelsa ", Benata B Boeder ©, Rander M. Macedo , Leticia . ’
KL Wambier*, Thisgo & Pardo *, Carda C Gamega ¥, Marina B Kagzer 1 6 InCl uded
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clinical trials. However, HV-GIC seems to be 3 versatile material with
promising clinical performance. Therefore, it is important to highlighi
that not only new well-designed clinical trials are required, but it is
desirable that ongoing (rials further publish results for longer
follow-ups.

5. Conclusion

Within the limitations of the present work, it can be concluded that
both HV-GIC associated with a resin-based coating and composite resin
displayed comparable results in class 1 and 11 posterior restorations in
permanent teeth followed for up to 3 years. The only weakness observed
for the HV-GIC was regarded to its wear, which was poorer than com-
posite resin for class [ restorations after 2 yvears in service.

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.
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Trevor’s view:

The study by Wafaie et
al also indicated good
results at 5 years for
Ketac Universal (3M),
which doesn’t need a
coating or a cavity
conditioner.

Conclusion

Amalgam and resin composite restarations,
placed in loadbearing situations in posterior
teeth, have stood the test of time and may
be considered to have extensive research

to back up their clinical effectiveness,

The present review has indicated that
contempaorary GICs and their variants, such

as glass hybrids, feature in an increasing
number of publications, which suggests
that their clinical effectiveness in Class | and
smalfl-to-rmedium sized loadbearing Class

Il cavities hoids promise. Accordingly, we
conclude that compaosites, glass hybrids
and GICs all have their merits and, when
faced with a patient, restoration and clinical
scenario, the clinician has to weigh up the
options and decide what material to use.
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Are the new glass hybrids
better or worse than
amalgam?

Afe glass hybrids an ideal material?
No toxicity issues to patients: To dentists?? To the environment? v
Physical properties good v
Relatively easy placement v

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

Do not need an intermediate bonding agent v

Does not require retentive cavity features v

Plenty of research “evidence” on longevity v
Aesthetics reasonable v

Waste not highly regulated v
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Final thoughts

Why direct-placement
restorations are important!




Molar teeth: 6,311 720 restorations

The effect of crowns

Molar teeth: restoration survival to
next intervention

& 5 8 T & B lu] 1
Time In years from Treatment to redntervention
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Crowns in molar teeth:
patients under 40 years

Proportion Surviving

3 L] & ] i i
Timee in years from Treatment fo Extraction

Crowns in molar teeth:

patients over 60 years

Proportion Surviving

8 ] T L] ] 0
Time in years from Treatment to Extraction
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1 Therefore, dlrect placement restoratlons
| should be employed where possnblle

Trevor’s view in 2021 — has it changed?

Bulk fill restorative materials

i will be our amalgam alternative |
in the short to medium term

103



Trevor’s view:

Bulk fill resin composite
bonded with a Universal
adhesive remains the gold
standard “amalgam
replacement”. However,
new glass hybrid materials
hold promise and are quick
& simple to use.

Some final thoughts
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Concise Review
Alternative Direct Restorative Materials for Dental

Amalgam: A Concise Review Based on an FDI Policy
Statermment

Gottfried Schmalz ™', Falk Schuwendicks |, Reinhard Hicksl ', feffrey A, Platt
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Conclusions

It has become apparent that, currently, there is no single
material which can replace amalgam in all applications.
Therefore, & range of materials are needed, with different
materials being indicated for different situations. In their Pol-
icy Statement, FIM recommends:

- Using a patient-centred approach instead of a purely
material-centred approach when selecting a restorative
material, taking individual and material factors into con-
sideration, including:

Location and size of the planned restoration, as these

impact the required physical and biological properties

of the material;

Caries risk of the individual as jen-/fluoride-releasing
materials may be preferred in high-risk individuals;
Systemic risk and medical conditions including aller-
gies as alternative materials (specifically resin-contain-
ing ones) may induce allergic reactions;

- Further research is needed to improve overall material

= Oral health professionals are encouraged to remain up-to-

Reviewed resin-based
materials, GICs
(inc.glass hybrids),
resin/GIC materials,
Reviewed tooth type,
size & location of
restoration, pulp
reaction, caries risk,
allergies, endocrine
disruptors, special risk
groups, environment,
reimbursement
systems

Protection of the provider by use of a no-touch tech-
nique when handling resin-based materials, as well as
relevant physical, chemical, and biological personal
protective measures including protection against biue
light ernitted from curing devices;

Use of coplovus water spray when adjusting or removing
restorative materials for sufficient cooling and to miti-
gate the presence of nanoparticles;

Cost and réimbursement policies for placing different
materials in different countries;

Fatients' expectations and demands as the material of
choice should be the result of shared decision-making,
Informed consent for using a specific material should be
sought.

properties and, eventually, their clinical performance and
cost-effectiveness.

date as research continues.
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