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“I am not anti-
amalgam”

“But, I am in favour of 
minimally invasive 
dentistry”

“I am not anti-
amalgam”

“But, I am in favour of 
minimally invasive 
dentistry”

Disclosures

I have not placed an 
amalgam restoration since 
2000

I have not placed an 
amalgam restoration since 
2000

I am also one of the heavy 
metal brigade, so have plenty 
of experience of amalgam 
restorations!

I am also one of the heavy 
metal brigade, so have plenty 
of experience of amalgam 
restorations!Disclosures
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“I am not paid by any company 
to promote their products”
“I will discuss materials, devices 
and techniques that I have used, 
but there may be others that are 
better”
Some manufacturers fund my 
research” 
“I will try to be evidence-based 
rather than anecdotal”

“I am not paid by any company 
to promote their products”
“I will discuss materials, devices 
and techniques that I have used, 
but there may be others that are 
better”
Some manufacturers fund my 
research” 
“I will try to be evidence-based 
rather than anecdotal”Disclosures

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 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
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What I plan to talk about
 Amalgam, briefly
 Bulk fill resin composites – a true alternative?
 Latest on self-adhesive composite materials
 Current status of Glass Ionomers and Glass Hybrids for

restoration of posterior teeth – a true alternative?
 Final thoughts

What I plan to talk about (not necessarily in this order!)
 Amalgam, briefly
 Resin composites – a true alternative?
 Latest on self-adhesive composite materials
 Current status of GICs and Glass Hybrids for restoration of 

posterior teeth 
 How to place these
 Are these good enough to change our philosophy today?
 Final thoughts
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In the beginning

We had amalgam!We had amalgam!
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Dental amalgam has had
a turbulent history

A short history of silver amalgam
1819 English chemist Charles Bell  

invents 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

1843 ASDS  declared the use of 
amalgam to be malpractice

1848 ASDS suspended 11 members
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“I hereby certify it to be my opinion and firm 
conviction that any amalgam whatever is 
unfit for the plugging of teeth or fangs and I 
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, I do subscribe 
and write with them in this protest against 
the use of the same.”

A short history of silver amalgam

The Amalgam debate…continued

2 US members of congress 
want to abolish amalgam

They demand full disclosure re 
the alleged dangers 

2002 (April)  US Congress 
Rep. members Dan Burton 
(Ind) & Diane Watson (D) co-
sponsor modified legislation 
“Mercury in Dental Filling 
Disclosure & Prohibition Act” 

Rep. Congresswoman 
Diane Watson (D.-Calif) 
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None of these
publications has 
ever been backed
by scientific fact

None of these
publications has 
ever been backed
by scientific fact

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
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A must read paper, Dent. Update Sept 2021

What does the future 
hold for amalgam?
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The Minamata Convention
Final agreement, 10th & 11th October 

2013, 147 countries signed up 

July 2018
Amalgam banned in children 15 years 

and younger, and in pregnant/nursing women

Amalgam is not adhesive, so 
mechanical retention is needed
Amalgam is not adhesive, so 

mechanical retention is needed

i.e. not minimally invasive
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Dent.Update.1989:
16:114-116.

Don’t forget that 
patients like 
tooth-coloured 
restorations in 
their back teeth!

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

Trevor’s View
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AMALGAM
Environmental concerns……..YES
Toxicity issues……………….   NO

Slide made in 1996Slide made in 1996
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Dentists short-term memory worse than 
controls
 Periodic health surveillance of DHCWs 

indicated
 Kidney disorders not correlated with surgery 

Hg vapour levels
 Safer handling of amalgam needed
 Further studies indicated on all members of 

the dental team

CONCLUSIONS

More recently…

13,906 US dentists 
surveyed at ADA’s 

annual meetings over 
24 years

25,382 urinary Hg 
measurements
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The situation 
today….

The situation 
today….



17



18

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

 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 

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

survival of the restored tooth

First, a brief lesson in Kaplan 
Meier

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, etc.  
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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Kaplan Meier

Vertical axis represents estimated probability of survival 
for a hypothetical cohort, not actual % surviving.

n=10 hypothetically

n
=

1
0

time10 2 5 6

Figure 5 Survival of porcelain veneers by patient annual gross fees spent on treatment
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The effect of cavity design on 
amalgam restoration survival

Direct placement 
restorations:

amalgam

Direct placement 
restorations:

amalgam

7,425,049 amalgam cases 
included, of which 2,537,331, 
of which had a re-intervention
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Amalgam Restoration Survival by 
Type of Cavity
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MOD

Seven years’ difference in median survival time 
between MOD restorations and class I restorations

Annual failure rate (AFR) for class II amalgam=4%

Is this good enough?

Take home messageTake home message

Keeping restorations as small as 
possible is therefore important

We can only do this with adhesive dentistry
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The effect of patient age:
Older patients have a higher % of 

amalgam restorations than younger 
patients

The effect of patient age:
Older patients have a higher % of 

amalgam restorations than younger 
patients

Amalgam Restoration Survival (to next 
intervention), by Patient Age



24

Was amalgam an ideal material?
 No toxicity issues to patients: To dentists?? To the environment? X
 Physical properties good
 Relatively easy placement, said to be “forgiving”
 Comparatively cost effective (reduced surgery time)
 High thermal conductivity
 Did not need an intermediate bonding agent
 But, required retentive cavity features = tooth destruction X
 Plenty of research “evidence” on longevity
 Aesthetics poor (although colour contrast facilitates removal)
 Waste is highly regulated

X

X

X

X
X

5+/7-

The first attempt 
at an amalgam 
replacement.

The first attempt 
at an amalgam 
replacement.
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Gallium

Grey-white rare metal

Atomic number 31, discovered in 1875

Liquid at near room temperature, boils at 19830C
Gallium expands by 3.1% in volume when it 

solidifies and for this reason should not be stored 
in glass or metal containers. 

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

(n=6) showed marginal defects
3 teeth with GA restorations had 

fractured
Severe tarnish and corrosion observed
9 GA restorations were associated with 

post-op sensitivity
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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

• 60% failure of Galloy restorations at 15 
months

• 52% failed due to fracture (44% tooth, 
8% restoration)

• 6% failure of Tytin
• Trial abandoned at 15 months
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The only “success”

9 patients received 30 Gallium Alloy class I 
restorations

Pulpal floor lined/sealed with resin, restorations 
placed under rubber dam

Exposed surfaces of restorations sealed with 
BisGMA resin

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

45% had severe tarnish, 60% had rough surface
Post-op sensitivity “minimal”

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

Why did amalgam survive so long?Why did amalgam survive so long?
Easy and fast

(Because it was) Bulk fill

“Self adhesive”

Reasonable success rates

Therefore, a true amalgam replacement must 
have these properties



28

The alternatives therefore are:The alternatives therefore are:
Bulk fill resin composites

Self adhesive bulk fill composites

Glass Ionomers and its 
latest derivatives

What I plan to talk about
 Amalgam, briefly
 Bulk fill resin composites – a true alternative?
 Latest on self-adhesive composite materials
 Current status of Glass Ionomers and Glass Hybrids for

restoration of posterior teeth – a true alternative?
 Final thoughts
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A problem with resin 
composite materials: 

they don’t bond to 
the tooth!

A problem with resin 
composite materials: 

they don’t bond to 
the tooth!

Bonding to dentine is 
therefore more difficult 

It is a vital substrate

Problems in bonding to dentine
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59

Another problem: The smear Layer
• 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, 

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

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

Overdrying causes the collagen to collapse

….NOW

The Universal Adhesives
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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)

Etch&Rinse and Self Etch were type specific

The first Universal
Adhesive:
Scotchbond
Universal (3M)

Universal bonding agents:
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All contain the resin 10-MDP

Universal bonding agents:

New additions are here!

10-MDP is 
important 

for the 
bond 

reaction 
with HAP

Why has 10-
MDP become
so popular?
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SUMMARY: Universal bonding agents:

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

Are compatible with direct & indirect 
procedures

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

Are suitable primers for silica & zirconia

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

Scotchbond Universal Plus: What’s different?

It bonds to caries affected dentine

Improved silane

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

The gamechanger
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Some recent PREP Panel evaluations

The PREP Panel evaluation of G-Premio Bond

2 evaluators, 719 restorations placed
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…most recently!
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The PREP Panel evaluation of Zipbond

A good result! 

100% would purchase if available at “average” price

593 
restorations 

placed

Universal bonding 
agents generally 

represent improved ease 
of use compared with 

previous bonding agents

Trevor’s view:



38

…this is good 
because….

…this is good 
because….

An easy to use material may allow us to 
produce better results
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Recently!

10 laboratory studies included

Dent.Update.2021: 620-631

Recently!
11 clinical studies included
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Latest 
thoughts 

on 
Universal 
bonding 
agents
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Cavities like this are only 
possible with composite!

Use a Universal 
bonding agent
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Alternative conclusion: if placing 
posterior composites at the back 

of the mouth, choice of Light 
Curing Unit is important

DANGER! 

Avoid retina burns
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amalgams, but cannot be 

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.

Trevor’s view:

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 

in a two-body wear test:

Wear rate (µm / 200.000 cycles):

GDO (composite) 31.4
SDR 118.4 

Xtra Base (VOCO) 60.5
Fill Up (Coltene) 59.3
Filtek Bulk Fill 69.7 

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

NOW!

Now, bulk fills that don’t need 
a topping!
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The classification for BULK FILL materials:

BULK FILL RESTORATIVE MATERIALS
(satisfactory wear resistance)

Some examples of bulk fills which don’t need a “topping”:
DISCLAIMER – there may be others available
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S
O
N
I
C

Bulk fill (with no topping)

S
O
N
I
C

Viscosity change when sonic energy applied

How do manufacturers do it?



48

All have a translucent filler, with matching filler and 
resin refractive indices

Refractive index mismatch

ReRefractive index matchfractive index match

= Potential Scattering site

Curing light 
transmission and depth 
of cure are influenced 
by matrix reactivity and 
a relative refractive 
index mismatch. 
Shortall et al., 2008

=

= Potential Scattering site

= Light Ray

Tetric EvoCeram Bulk Fill

Ivocerin initiator provides greater curing depth

3 shades
“Enamel-like 
translucency”
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3M Filtek One: Monomer systems for Lower 
Shrinkage and Stress Relief

AUDMA: Aromatic urethane dimethacrylate

AFM: Addition-fragmentation (AF) monomer

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

3M Filtek Bulk Fill/Filtek One show low 
shrinkage stress Palin W, Watts D 2014
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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 Restorative 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
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Some bulk fill worries!

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

shrinkage STRESS is 
the problem

Stress is a function of materials 

factors such as: 
Polymerisation shrinkage

Modulus of elasticity

Cusp deflection in Dublin

Bulk fills without a cap seem to stress cusps less
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The study that I wished I had done!Are bulk fill composites quicker to place? 

196 restorations 
in 43 patients

Filtek Z350 vs 
Filtek Bulk Fill, both 
placed with SB 
Universal

“Less time consuming”
Fluminese University, Brazil
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75 mph top speed

Designed for speed,

75-second setting time12 dentists, use FBFR (shade A3) 
for 8 weeks
Respond to questionnaire

183 restorations placed:
23 Class I, 37% Class II, 27% MOD,
plus cusp replacements, restorations 
in primary teeth and cores

The PREP 
Panel evaluation

75 mph top speed

Designed for speed,

75-second setting timeFBFR assessment
Ease of use

None of the evaluators had difficulty with FBFR sticking 
to instruments

The PREP 
Panel evaluation
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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 compositeThe future of composite
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120 Class II restorations, 
split mouth:

60 Filtek Bulk Fill,
60 control (Fil Supreme)
52 restorations in each 

group at 3 years

4 BF failures due to tooth 
fracture, chipping (n=2), 

caries (n=1)

AFR Bulk Fill 2.4%
Conv comp 1.8%

120 Class II restorations, 
split mouth:

60 Filtek Bulk Fill,
60 control (Fil Supreme)
52 restorations in each 

group at 3 years

4 BF failures due to tooth 
fracture, chipping (n=2), 

caries (n=1)

AFR Bulk Fill 2.4%
Conv comp 1.8%

No statistical difference:
CONCLUSION: Bulk fill composite provided an 

esthetically, functional and biologically satisfactory 
alternative in posterior teeth at 3 years
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236 restorations in
Tetric N-Ceram Bulk Fill, 
50% class I, 50% class II

Placed in bulk (BF) or 
increments (IF)

At 5 years, 4 IF fractures, 6 
BF fractures, AFR was 

1.2% for BF and 1% for IF

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

Placed in bulk (BF) or 
increments (IF)

At 5 years, 4 IF fractures, 6 
BF fractures, AFR was 

1.2% for BF and 1% for IF
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The final word from a 
massive piece of work
The final word from a 
massive piece of work

428 clinical trials 
assessed, 62 included

Categorised into 
composites, bulk fill 
composites and GIC

Clinical implications 
drawn from the meta-
analysis (published 

2022)
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Here, Bulk fill RBCs
identified as a group. 
Results similar to other 
composites in terms of 
marginal caries.

Bulk fill performance similar to 
other composites, better than 

compomer or RMGIC
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The future of compositeThe future of composite

SUMMARY
Recent research on bulk fill comosites is positive

Trevor’s view in 2021

Bulk fill restorative materials
will be our amalgam alternative 

in the short to medium term



61

Is bulk fill composite better 
or worse than amalgam?

Is bulk fill composite better 
or worse than amalgam?

Is bulk fill composite an ideal material?
 No toxicity issues to patients: To dentists?? To the environment?
 Physical properties good
 Relatively easy placement X
 Comparatively cost effective (quick to use) X
 Low thermal conductivity
 Needs an intermediate bonding agent X
 No retentive cavity features needed
 Research “evidence” on longevity building
 Aesthetics reasonable
 Waste not highly regulated

8+/3-
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What I plan to talk about
 Amalgam, briefly
 Bulk fill resin composites – a true alternative?
 Latest on self-adhesive bulk-fill composite materials
 Current status of Glass Ionomers and Glass Hybrids for

restoration of posterior teeth – a true alternative?
 Final thoughts

Acidic monomers, FAS glass filler, 
new initiator systems

The first self-adhesive resin luting material, 2002

2014
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Evaluation of Unicem 2 by the PREP 
Panel, 2015

NO 1 5    YES
4.9

Flow of Unicem 2: Was flow satisfactory?

Ease of use of Unicem 2

Difficult to use 1 5    Easy to use

4 .9

No reported incidence of post-op sensitivity

The material of  choiceThe logical next step?

Materials which scored 
highly for ease of use
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Recently 
introduced 

(self adhesive) 
composites for 
posterior teeth

Recently 
introduced 

(self adhesive) 
composites for 
posterior teeth

What’s in Surefill one?

Dentsply-Sirona
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Do you want to read 
more?

Large volume of 
scientific data, some 
independent testing, 
some Dentsply in-

house testing
However, this material was withdrawn from 

the market a year ago

3M Self-adhesive bulk fill (SABF)

“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 3M Self-adhesive bulk fill (SABF)
Randomised controlled trial, 
split mouth design, 30 patients 
each received one SABF and 
one Filtek One Bulk Fill/SBUniv.

Reason for restoration placement 
was caries/failed restoration, 
predominantly. All teeth vital. 
Placed in Univ. Hosp, 
Regensburg

Examined by 2 blinded, trained 
examiners

Mainly 2-surface restorations, but 
some 3- and 4- surface

One year data on 3M Self-adhesive bulk fill (SABF)

CONCLUSIONS

The novel self-adhesive bulk-fill restorative 
SABF showed promising results and may 

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

New 3M self adhesive composite holds promise at 4 yrs

New 3M self adhesive composite holds promise at 4 yrs

But, still not commercially available
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Product profile
Amalgam alternative

No primer or curing 
light, therefore quick, and 
bulk fill possible

Non-adhesive 
(undercut) cavity 
Indicated Class I & II

F, Ca, OH release

4 instead of 11 steps

More aesthetic than GI 
or amalgam

Manufacturers have now 
changed instructions to 

state that an adhesive can 
be used for non-retentive 

cavities
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BUT…most recently

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

Evaluated at one year by 2 researchers

3 CN restorations lost retention, 1 RC

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

Cention-N at 2 years
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Cention-N at 2 years

50 patients received 89 Class I/II 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
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Cention-N systematic review
75 studies included

Compared in vitro 
properties of Cention-N
with other materials

However, not a direct
comparison.

Cention-N systematic review

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

Choice of automix or capsule

Manufacturer’s 
data:

CONCLUSION: 
Looks promising, clinical trial results needed.



74

Six months of Stela
55 participants with three 
Class I or II cavities

50% restorations in Stela, 
50% controls in Filtek One

Restorations assessed 
for post-op sensitivity and 
used updated FDI criteria

Six months of Stela
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Disclaimer:
There may be other self-
adhesive composites out 

there!

What I plan to talk about
 Amalgam, briefly
 Bulk fill resin composites – a true alternative?
 Latest on self-adhesive composite materials
 Current status of Glass Ionomers and Glass Hybrids for

restoration of posterior teeth – a true alternative?
 Final thoughts
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A brief  look at Glass 
Ionomer materials and how 

they work

Bonding to dentine
Chemical = Glass ionomer cement

Micromechanical = Dentine bonding 
systems

• A Glass Ionomer Cement (GIC) consists of a 
basic glass and an acidic polymer which sets 
by an acid-base reaction between these 
components

McLean et al., 1994
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Bond strength improved by treating dentine 
with 20% Polyacrylic Acid (PAA)

Other brands are available

Characteristics of Original GICs

Release of fluoride
Adhesion to enamel and dentine
Reasonable biocompatibility
Low thermal diffusivity
Early types needed initial protection from moisture
Aesthetics

Mechanical strength (poor in compressive)
Erosion/abrasion/wear resistance (suboptimal)
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Characteristics of Original GICs

Release of fluoride
Adhesion to enamel and dentine
Reasonable biocompatibility
Low thermal diffusivity
Early types needed initial protection from moisture
Aesthetics
Mechanical strength (poor in compressive)
Erosion/abrasion/wear resistance (suboptimal)

Characteristics of Original GICs

Release of fluoride
Chemical adhesion to enamel and dentine
Reasonable biocompatibility
Low thermal diffusivity
Early types needed initial protection from moisture
Aesthetics
Mechanical strength (poor in compression)
Erosion/abrasion/wear resistance (suboptimal)

Chemfill, circa 1979:
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Characteristics of Original GICs

Release of fluoride
Adhesion to enamel and dentine
Reasonable biocompatibility
Low thermal diffusivity
Early types needed initial protection from moisture

Can be placed in bulk
Mechanical strength (good in compression:

?? in flexion)
Erosion/abrasion/wear resistance (suboptimal)

Dataset of 10 million restoratyions
followed for 16 years

Dataset of 13 million restorations 
followed for 16 years
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Direct placement 
restorations:

some examples:

Glass Ionomer in class 
III and V

Direct placement 
restorations:

some examples:

Glass Ionomer in class 
III and V
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Conclusion
There was a need for an 
improved glass ionomer

Conclusion
There was a need for an 
improved glass ionomer

Hence, the development of 
Resin Modified Glass 

Ionomers (RMGI):
Hybrid materials that retain 

a significant acid/base 
reaction as part of their 
overall curing process.

McLean et al., 1994



82

Examples of Resin Modified Glass 
Ionomer (RMGI) filling materials

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

Trevor’s view:

Traditional glass 
ionomers 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

Glass hybrids - smaller, more reactive glass, 
improved PAA

8 papers on GI in posterior teeth included

Burke FJT. Dent.Update: 2013:40(10):840-844.
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Conclusions
In clinical situations where there are no adverse 
situations at work (such as high occlusal loading 
or an acidogenic plaque), certain restorations in 
reinforced GI materials (such as Fuji IX) may 
provide reasonable longevity. 
However, the conditions for longevity are not 
readily identified. 
Two of the studies (Scholtanus and Huysmans, 
2007: Basso, 2013) demonstrate higher than 
desirable failure rates for GIC restorations in 
posterior teeth, especially in the longer term. 

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

…there is now some 
new, more positive 
information on GIC 
in posterior teeth

…there is now some 
new, more positive 
information on GIC 
in posterior teeth
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Note from authors: For class II cavities, the 
dentist must pay attention to the cavity size
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A closer look! 

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

patients

Trevor’s view:

Recently introduced 
reinforced GICs with a 
resin coating (e.g. EQUIA 
Fil) perform well in class I 
restorations and in 
small/medium class II 
restorations.
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More recently developed GICs
Reinforced GICs – smaller glass filler particles, for faster reaction with 
the PAA liquid

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

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

174

The glass filler matrix 
combines fillers, Fluor-
alumino-silicate (FAS) 

glasses of different sizes. 
This inclusion of filler 

particles of different sizes is 
similar to the evolution of the 

matrix of the Composites 
(from macro-filled to hybrid 

composites). 

What is a Glass Hybrid?

Glass Hybrid Technology from GC 
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Differences from Fuji 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

data

Improved fluoride release

Recent laboratory research on EQUIA Forte (GC)
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Differences from Fuji 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

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, 
prospective, multicentre
clinical study. 

180 patients (mean age 34.6 years) who 
needed two Class II two-surface 
restorations in the molar region

Restorations examined by two 
independent examiners. Survival rates at 
the 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 
performance in moderate to large two-
surface class II restorations in a 2-year 
follow up”. 

Positive
short term findings!

Evidence from previous work re-used for cost effectiveness

360 restorations (2 per patient)

Randomised controlled split 
mouth trial, 4 dental schools
Equia Forte v Tetric Evo Ceram

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

Two examiners per school
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Evidence on Class II from Croatia, Serbia, Italy & Turkey

RESULTS

Two-year evaluation of 
108 extended-size class II 
restorations (width of the 
proximal box not 
interfering with the peak of 
the cusps and the 
proximal box in occlusion) 
in 37 patients.

Half of the restorations 
were restored with EQUIA 
Forte, the others with 
composite.

Two independent 
examiners
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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 II 
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 II 
cavities at 24 months”. 

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.
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Well-constructed, independent randomised trial in

Egypt.

 Three high-viscosity glass ionomer materials in small

class II 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 II 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 II glass ionomer

restorations, while one Riva HV restoration failed

because of “partial looseness in situ”.

 CONCLUSION: 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 II cavities.
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Manufacturer’s 
(GC) suggestion

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

Do you want
to read more?
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Hot off the press!

Two very recent studies which include EQUIA Forte

128 restorations in 30 
patients, mean age 21 

years

EQUIA Forte, GCP 
Carbomer, Zirconomer
[reinforced GIC], Tetric
Bulk Fill, placed with 

manufacturer’s 
instructions

At 4 years, 97 
restorations evaluated
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B=Glass 
Carbomer (GC) 
failure, others 
satisfactory

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

High viscosity 
GIC vs

Composite

159 studies read, 
16 included

HV GICs =
Fuji IX, EQUIA Fil, 

EQUIA Forte
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Trevor’s view:

EQUIA Forte seems to 
hold promise. Results 
good for class I 
restorations. Use a 
cautious approach in 
Class II 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.
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Are the new glass hybrids 
better or worse than 

amalgam?

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?
 Physical properties good X
 Relatively easy placement
 Comparatively cost effective (reduced surgery time)
 High thermal conductivity
 Do not need an intermediate bonding agent
 Does not require retentive cavity features
 Plenty of research “evidence” on longevity X
 Aesthetics reasonable 
 Waste not highly regulated 

10+/2-
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What I plan to talk about
 Amalgam, briefly
 Bulk fill resin composites – a true alternative?
 Latest on self-adhesive composite materials
 Current status of Glass Ionomers and Glass Hybrids for

restoration of posterior teeth – a true alternative?
 Final thoughts

Why direct-placement 
restorations are important!
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Molar teeth: 6,311,720 restorations

The effect of crowns

Molar teeth: restoration survival to 
next intervention
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Crowns in molar teeth: survival of the restored 
tooth to extraction, patients under 40 years

Crowns in molar teeth: survival of the restored
tooth to extraction, patients over 60 years
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Therefore, direct placement restorations 
should be employed where possible

Trevor’s view in 2021 – has it changed?

Bulk fill restorative materials
will be our amalgam alternative 

in the short to medium term
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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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Reviewed resin-based 
materials, GICs 

(inc.glass hybrids), 
resin/GIC materials, 

and resin-based 
materials with ion 

release

Reviewed tooth type, 
size & location of 
restoration, pulp 

reaction, caries risk, 
allergies, endocrine 

disruptors, special risk 
groups, environment, 

reimbursement 
systems
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Best treatment
is the simplest
treatment that 
adequately meets

the patient’s 
needs

Adhesive 
bulk fill 
materials
can help!
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Thanks for your interest


