
End of the road 

for dental 

amalgam?



AKA



Is there a like-for-

like replacement?



Put simply:What EBD really means

Clinical skills 

and 

experience

Clinical 

evidence

Patient’s 

needs & 

preferences

EBD



Learning objectives
  On completion of the presentation, listeners should:

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

Know the most recent developments in resin composite materials for loadbearing 

situations in posterior teeth, their cost comparison with dental amalgam and how to 

avoid post-operative problems.

Be able to outline how glass ionomer (GIC) materials have developed over fifty years, 

and be aware of the clinical performance of most recent GIC materials in loadbearing 

situations in posterior teeth



What 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



In the beginning

We had amalgam!



Dental amalgam has had a turbulent 

history – amalgam wars etc







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



Contemporary UK dental practice 2015
Burke FJT, Brunton PR, Wilson NHF, Creanor S.

Questionnaire to 500 UK dentists, 20015/16, useable 

returns 388 (77.6%) 

60% male, 51% principals, 25% single-handed

Mean of 4.2 dentists per practice

50% of patients NHS, 39% private

55.4% of respondents had an intra-oral camera, 

80.4% used nickel-titanium files, 47.4% used zirconia-

based bridgework, and 24.9% used tricalcium silicate



Contemporary UK dental 

practice 2015/16: Comparison 

with previous results: premolars

Amalgam for Class II, 2002….86%  

Amalgam for Class II, 2008….59%

Amalgam for Class II, 2015….40%  

  25% of respondents stated that 

amalgam should continue to be used 

freely, 41% considered that it should 

be phased down or out



A must read paper, Dent. Update Sept 2021

Perhaps the last paper (perhaps the best?)

ever written on amalgam? 



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



Aesthetics: 

No contest!



Dent.Update.1989:

16:114-116.

Patients seem 

to 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



A less well known 

fact….

180 dentists and 180 controls:
Urine mercury, hair & nail, 

psychomotor performance analysed, 
general health questionnaire given.



Ritchie KA, Gilmour WH, Macdonald EB, Burke 
FJT et al. Health and neuropsychological 

functioning of dentists exposed to mercury. 
Occup.Environ.Med.2002:59:287-293



The situation 

today….





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”, but, can it

       be placed under saliva and blood contamination? 
   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
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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



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



29

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, 



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



Definition of a Universal Adhesive
capable of being used in whichever etching mode that the operator 

considers appropriate (total etch, self-etch or selective enamel etch): 

may be used for direct and indirect dentistry, the latter generally in 

conjunction with a resin-based luting system from the same 

manufacturer as the bonding agent, with the luting system 

incorporating a material-specific initiator (Burke et al)

the addition of the monomer 10-MDP to provide chemical bonding to 

hard tissue & metals (Matos et al), 

a single-bottle, no-mix adhesive system that performs equally well 

with any adhesion strategy and bonds to tooth structure & to different 

direct/indirect restorative materials (Nagarkar and colleagues).

suitable for clinical applications, e.g. direct/indirect restorations, core 

build-ups, zirconia primers and dentine densensitising (Perdigao et al)



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:



Most contain the resin 10-MDP

Universal bonding agents:

Many new additions have 

arrived!



10-MDP is 

important 

for the 

bond 

reaction 

with HAP

Why has 10-

MDP become

so popular?



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)



A recent addition



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



Is it a layer of bond? 

Or is it caries?

A longstanding 

question

SB Universal Plus SB Universal

Filtek Universal Pink Opaque



User tip!

If the adhesive layer looks dull, there 

isn’t sufficient, therefore add another layer

Follow the drying instructions rigidly



A new 2-bottle bonding system

       

      Some slides from

Anyone prefer a 2-bottle 

(plus etch) system to a 

one-bottle bonding 

system?





Bart van Meerbeck’s “wish list”: What is the ideal modern 

bonding approach with multi-step adhesive? 

The ideal adhesive system should contain:
1.  A separate primer 

– Acting as the adhesion promoter; allows use of selective enamel etching

– with chemical bond ability based on 10-MDP   

– containing also photo-initiators, to make sure all areas, even in the deeper parts of the hybrid layer, 

will be covered by photo-initiators

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

– applied in a sufficient thick layer, with stress-absorbing potential like flowable composite & presenting 

high mechanical properties

– that provides a good seal of the interface

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

G-2 Bond Universal contains all these features



If you want to read more…

Dent.Update.2022:49:112-118



Some recent PREP Panel evaluations



The PREP Panel evaluation of G-Premio Bond

2 evaluators, 719 restorations placed





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:

this is good 
because….



An easy to use material may allow us to 

produce better results



Recent clinical 

studies on Universal 

Adhesives



Conclusion from 

this publication:

New Universal 

bonding agents are 

an advance in 

bonding

Dent.Update.2017:44:328-340



Hot off the press!

10 laboratory studies included

Dent.Update.2021: 620-631



Hot off the press!
11 clinical studies included



The current status of resin 

composite materials for posterior 

teeth



Do you want 

to read 

more?

Dent.Update.

2019:46:

523-535

144 studies 

identified, 24 

included



Do you want 

to read 

more?

Dent.Update.

2019:46:

523-535

144 studies 

identified, 24 

included



The ultimate evidence
- Systematic reviews



1,551 papers identified

25 met inclusion criteria

12 authors provided raw data

2,816 restorations included, 

of which 569 had failed





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

RESULTS:

Poorer survival rates in molar teeth than in premolars 

Multiple surface fillings more likely to fail than class I 

CONCLUSION:“Composite restorations have been 

found to perform favourably in posterior teeth, with 

annual failure rates of 1-3%”. 

“due to their aesthetic properties and good clinical 

service, composites have become the preferred 

standard for direct posterior restorations”.



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:





Revision time!

Degree of cure

correlates to the 

product of the logarithm 

of light intensity

and the logarithm 

of curing time 



DANGER! 

Avoid retina burns



Don’t take light curing for 

granted! The light tip needs 

to be in the right place and 

the light needs to be 

working satisfactorily.

Trevor’s view

And, how often should we check our light curing units?

ANSWER: 

Prof Will Palin (Univ of Birmingham) considers that

 “every 3 months should be sufficient”



Matrices for posterior composites

Two main types

Circumferential Sectional



The composite must be stiff 

enough to push out the matrix

(i.e. flowables won’t work)

…but, generally we will need to burnish 

the matrix at the contact



Circumferential: Supermat (Kerr)

The handle is autoclavable to 10,000 cycles



So, yellow centre in a green holder 

is potentially the most versatile



If your contact point is tight, you need these!

Standard artery forceps



The opposite - for 

smaller interproximal boxes:

Sectional matrices



The convex edge goes at the 

gingival margin





Variations on 

sectional

matrices



3.5 mm for pedodontics or small cavities

 on pre-molars

4.5 mm for most pre-molars  

5.5 mm, most common size for molars   

6.5 mm for deep and wide 

cavities   

All sizes are 30 µm thick 

Palodent Plus Matrix Bands



..for good proximal contacts:

Use a thin metal matrix

Push the matrix

Wedge firmly

Use a packable/stiff composite

Use a non-stick composite

Use a non-slumping composite



A sectional will be your “go-

to” matrix for the average 

box, with Supermat (and 

Palodent 360) for cusp 

replacement restorations 

and wide boxes.

Trevor’s view



Flexiwedges

Size selected 

is too high

Size selected 

is correct height

Matrix size is 

important



Is this non-retentive adhesive cavity design 

the cavity of choice?

Use a Universal 

bonding agent



Resin composites can be 

placed in minimal, non-

retentive cavities.

And, don’t forget the 

Preventive Resin 

Restoraton.

Trevor’s view



In composite restorations

Clinical factors influencing 

shrinkage stress:
Cavity geometry

Application technique

Light intensity



The Configuration Factor

Low Configuration Factor

         = low stress

     >Horizontal layering

High Configuration Factor

         = high stress

     >incremental layering



The Configuration Factor
Feilzer et al

Occlusal cavities are the highest stress, 

especially large cavities



In composite restorations

Physical (materials) factors influencing 

shrinkage stress:
Polymerisation shrinkage

Elastic modulus 
(Development/flow capacity

     Degree of cure/conversion)



…a way of reducing 

shrinkage stress – 

a composite with a low 

shrinkage/ low shrinkage 

stress



The Filtek
TM

 Silorane System

The first composite to achieve 1% shrinkage, plus

better hydrolytic instability, improved ambient light sensitivity 

Weinmann W, Thalacker C, Guggenberger R. Siloranes in dental 

composites. Dent.Mater. 2005:21:68-74

Now history! Now history!



Silorane: good results at 5 years



Silorane: good results at 5 years



What we learnt was that 

low shrinkage stress is 

important in reducing 

post-operative sensitivity.

Trevor’s View



…a more recent composite 

with a low shrinkage stress 

resin



Filtek  One Bulk Fill Restorative

Filler (total inorganic filler loading = ~76.5 wt%, 58.5 vol%)

• Silica filler, 20nm, non-agglomerated  

• Zirconia filler, 4-11nm, non-agglomerated

• Zirconia/silica cluster

• Ytterbium trifluoride, 100nm

NANO!

NANO!

NANO!

Nanofiller technology 

enables …

o Good polish retention

o Faster polishing

o Reduced potential for voids

o Good wear resistance 



Advantages of Bulk Fill Restorative 

materials
Time saving, no need for complex layering 

    technique

Easy handling

Fewer increments, fewer voids    

Simpler shade selection,

    due to fewer shades
      



The study that I wished I had done!Bulk fill composites are quicker to place

196 restorations 

in 43 patients

Filtek Z350 vs 

Filtek Bulk Fill, both 

placed with SB 

Universal

“Less time consuming”



Trevor’s view in 2021

Bulk fill restorative materials

will be our amalgam alternative 

in the short to medium term



Is composite better or worse 

than amalgam?



Is composite an ideal material?
  No toxicity issues to patients: To dentists?? To the environment? 

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

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

   Did not need an intermediate bonding agent X
   But, required retentive cavity features = tooth destruction 

   Plenty of research “evidence” on longevity 
   Aesthetics poor (although colour contrast facilitates removal) 
   Waste is highly regulated 
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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



New monomers, FAS glass filler, 

new initiator systems

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



Clinical evaluation by the PREP (Product 

Research & Evaluation by Practitioners) Panel

12 UK general 
dentists used 
Unicem for 6 
weeks
Variety of luting 
materials used 
pre-study
134 crowns 
cemented
Rated material on 
analogue scales

Burke FJT, Crisp RJ, Richter B. A practice-based evaluation of 

the handling of a new self-adhesive universal resin luting material. 

Int.Dent.J.2006:56:142-146. 



First clinical evaluation of RelyX 

Unicem by the PREP Panel

Difficult to use 1                    5    Easy to use

          

                                                                                 3.7                                                    

Ease of use of previous resin luting system

Ease of use of conventional luting system used 

prior to evaluation
Difficult to use 1                    5    Easy to use

          

                                                                                      4.2

Overall ease of use of RelyX Unicem
Difficult to use 1                    5    Easy to use

          

                                                                                          4.3
No reported incidence of post-op sensitivity



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



Do 

you 

want 

to 

read 

more?



The material of  choiceThe logical next step?

Materials which scored 

highly for ease of use



Recently 

introduced 

(self adhesive) 

composites for 

posterior teeth



What’s in Surefill one?

Dentsply-Sirona

This appears to be a hybrid ionomer/resin material



Results

One class II restoration in a 

fractured maxillary molar was 

partially lost resulting in an 

annual failure rate of 2%. No 

adverse events associated 

with the use of the restorative 

material were observed. The 

lowest number of acceptable 

scores after 1 year was found 

for colour match (88%). 

41 (of 60 at baseline) Surefill one 

restorations were evaluated at one year



Do you want to read 

more?

Massive amount of 

scientific data, some 

independent testing, 

some Dentsply in- 

house testing

However, this material was withdrawn from 

the market approx. one year ago



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”.



Clinical placement of 3M SABF

X

X

X
X

.....

Powder/liquid in a capsule/mix 15sec, place in bulk

Filler: Strontium fluoride glass oxide 

Resin:Propoxylated Bisphenol A DMA, TEGDMA

Resin: Phosphoric acid fractionalised methacrylate

Initiator: CQ + Copper complex



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)

RESULTS

Surface lustre: SABF surfaces were 

more dull than Filtek One

Margin adaptation: No differences

All restorations examined at one year

Margin staining: Both showed an 

increase, but this was more in SABF

Occlusal contour and wear: No difference 

compared with enamel



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.



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



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



Ariston:Advantages

  Amalgam alternative?

  Quick application

  Bulk fill possible

  Non-adhesive cavity 

     preparation

  Indicated Class I & II

  F, Ca, OH release

  White shade

Slide made in 2000



Publication after 4 years

“As long as laboratory 

methods cannot substitute 

clinical evaluations, the 

introduction of new 

materials should be 

supported by short term 

clinical studies”

The material 

was 

withdrawn 

from the 

market

Merte J, Schneider H, 

Merte K.

Schweiz Zahnmed 

2004:114:1124-1131



CONCLUSION

“Retentive undercuts 

similar to that needed 

for amalgam are 

necessary” (Product 

Profile)

Manufacturers have now changed instructions to state that 

an adhesive can be used for non-retentive cavities



…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



238 class II restorations, 124 Cention N, 114 Fuji IX 

Success rate of CN (98%) better than Fuji IX (92%)



Trevor’s view

At least one major 

manufacturer has produced a 

self-adhesive resin-

containing restorative which 

appears to hold promise. This  

may be the nearest we can 

get to a true amalgam 

replacement.



Disclaimer:

There may be other self-

adhesive composites out 

there!



Choosing a reliable material



Cost
Materials’ costs in an average practice are 

5% to 7% of total expenses

Always speak to a sales rep before 

purchasing a material from a major 

manufacturer, as they know the deals

While there is variety in pricing, the only 

materials that are significantly cheaper are 

the “Own Label” brands



ZERO evidence base for “own 

label” resin-based materials 



There is no 

evidence 

base for 

“own label” 

Glass 

Ionomer 

materials





Some own label materials performed as well in 

testing as those from manufacturers in the field

However, greater batch to batch variation in 

several mechanical & physical properties of the 

own-label materials was noted



Two own brand label (OBL) materials tested 

(various laboratory tests) against 3M Z250



SHORT ANSWER!

NO! They don’t last as long, 
and, despite the fact that Fuji 

IX is more expensive, they are 
not cost-effective. 



Trevor’s view

In the current situation, it 

might be tempting to save 

£s on materials, but the 

saving should be 

considered

alongside the cost of one 

premature failure
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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



Bond strength improved by 20% 

Polyacrylic Acid (PAA)



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)





Fluoride IS released 

by glass ionomers

F release by F-containing 

composites is negligible 

No conclusive evidence for or against inhibition of secondary 

caries by the glass ionomer restoratives was obtained from 

the systematic review



Another paper 

in agreement!

“No preventive effect was exerted in vivo from the GIC to 

protect the adjacent enamel from caries attack”



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:



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 (good in compression:

     ?? in flexion)

Erosion/abrasion/wear resistance (suboptimal)



Direct placement 

restorations:

Glass ionomer in class 

III and V cavities



Glass-Ionomer Restoration 

Survival Overall
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Summary:
Glass ionomers seem to be

used as transitional 

restorations in many cases:

dentists often replace them

with alternative materials 



Conclusion
There was a need for an 

improved glass ionomer



Hence, the development of 

Resin Modified Glass 

Ionomers (RMGI)
Hybrid materials that retain 

a significant acid/base 

reaction as part of their 

overall curing process.

                McLean et al., 1994



Improved physical

properties of RMGI



Advantages of RMGI
✓Improved physical properties

✓Command set

✓Less susceptible to water loss 
or water contamination

✓Immediate polishing possible

✓Better aesthetics

✓Better adhesion

✓Better fluoride release



Trevor’s view:

Traditional glass 

ionomers have poor 

physical properties and 

should be confined to 

history.

Reinforced and RMGI 

materials are superior. 



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



Reinforced Glass ionomer 

materials in loadbearing 

situations?

A  crux question, because, if these work, 

they will be a cheaper replacement of 

amalgam than composite



What is the current status for 

survival of restorations in 

back teeth using Glass 

Ionomer cements? 



8 papers on GI in posterior teeth included

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



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

Are reinforced glass ionomers 

an alternative to amalgam?

Not really, at present, because their 

wear resistance isn’t good enough and 

they are soluble in dilute organic acids

Possibly OK in class I cavities?

Slide written in 2014



…there is now some 

new, more positive 

information on GIC 

in posterior teeth



EQUIA Fil doing ok

1001 fillings placed by 111 

general dentists in 643 patients

EQUIA fil and Fuji IX with 

resin coating

Prospective randomised 

controlled trial

Evaluation by three 

calibrated examiners



RESULTS

503 fillings placed within the 

manufacturer’s indications 

examined at 4 years
Note from authors: For class II cavities, the 

dentist must pay attention to the cavity size



GC Equia Fil doing well at 4 years

100% success 
of GC Equia Fil 

at 4 years, 
40 Class I, 
30 Class II

GC Equia Fil GIC 

vs Gradia Direct 

Composite in 

Class I and small 

class II cavities



BUT, The same study at 10 years

The maths don’t add up! 

No failures in Class I GICs, 8% failures in Class II GICS @10years



HOWEVER:
Study  carried out in a dental hospital

Two experienced dentists

Motivated patients

All the restorations were small in size

High proportion of premolar teeth

Conservative cavity designs, no cusp 

replacements

More marginal discolouration found in 

Glass Ionomer restorations

Power calculation not met

BUT

No restorations required 

replacement because of wear



Recent clinical research on GIC

256 fillings placed ( 124 

Class I, 132 Class II

Equia Fil (+ coating)

Riva SC (+ coating)

176 fillings (69% recall) at 

6 years

“It was anticipated that some class II 

restorations might show chipping, so 

scored differently”



CONCLUSIONS



6 years of Glass Ionomer in Class II cavities

 6 year follow up of Fuji IX GP Fast and Equia Fil 

in Class II cavities

 85 restorations placed in 34 patients

 BUT, only 44 restorations assessed at 6 years, 

because of “patient relocation, restorations 

replaced by other dentist, or unwillingness to 

attend for follow up”

         

RESULTS

 8 failures (4 in each group) of the 44 restorations 

examined at 6 years – 81.8% survival, Annual 

Failure Rate of 3%

 7 failures because of restoration fracture, 1 due 

to secondary caries



6 years of Glass Ionomer in Class II cavities



Trevor’s view:

Recently introduced 

reinforced GICs (e.g. 

EQUIA Fil) perform 

well in class I 

restorations and in 

small/medium class II 

restorations.



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
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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 



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)



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



Clinical studies on EQUIA 

Forte are now starting to 

appear

(I am not including ART 

studies, or studies on 

primary teeth)





Long-term, split-mouth, randomized, prospective, multicentre clinical study 

enrolled 180 patients (mean age 34.6 years) identified as in need of two Class II, 

two-surface restorations in the molar region of the same jaw. 

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

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

materials. 



A recent 4-year 

research abstract 

from the same 

study

(i.e. not peer 

reviewed)



A recent 4-year 

research abstract 

from the same 

study

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

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

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



3-year Class V evidence 

from Germany

175 NCCLs: Equia Forte 
vs Filtek Supreme



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

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



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

RESULTS



Manufacturer’s 

(GC) suggestion

Perhaps! But, clinical 

trials on this cavity 

design are needed.



Do you want

to read more?



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. 



8 papers on GI in posterior teeth included

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





Placement tips for Glass Ionomer in posterior teeth

Glass Ionomer adheres chemically to metal, therefore can 

bond/stick to metal matrices: as the matrix is (forcefully) 

pulled off with the GIC not fully matured, microcracks can 

form in the proximal surface or result in partial debonding of 

the material at the bottom: 

Therefore use a coated matrix, or coat matrix with Vaseline

DO NOT pull the matrix off in an occlusal direction



Placement tips for Glass Ionomer in posterior teeth

Use rounded internal cavity line angles

Use an anatomically contoured matrix such as a sectional

Or burnish out matrices with flatter interproximal contour



Placement tips for Glass Ionomer in posterior teeth

GI is soluble in dilute organic acids, therefore can dissolve 

interproximally in high caries cases

For materials which comprise a coating, therefore, pass the 

coating down the interproximal surface using floss

Another reason for interproximal coating - GIs may react to 

apple juice and orange juice due to chelating carboxylic 

acids in the juices.  Conversely, the phosphoric acid in cola 

drinks has no effect! 



Placement tips for Glass Ionomer in posterior teeth

Presence of an occlusal contact on the interproximal box 

area of a GI restoration leads to increased risk of bulk 

fracture of the restoration (Frankenberger et al, Int.Dent.J., 

2009)

Therefore, for GIs, AVOID OCCLUSAL CONTACTS ON 

CLASS II BOXES! 

 If your curing light gets hot at the tip, light 

     cure the GI for 30 seconds maximum



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



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

   Comparatively cost effective (reduced surgery time) 
   High thermal conductivity 

   Did not need an intermediate bonding agent 
   But, required retentive cavity features = tooth destruction 

   Plenty of research “evidence” on longevity  X

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

10/2



Some final thoughts



Why direct-placement 

restorations are king/queen!



Dataset of 10 million restoratyions 
followed for 16 years

Dataset of 10 million restorations 
followed for 16 years



Molar teeth: 6,311,720 restorations

The effect of crowns



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



It’s only in older patients that crowning

 a molar tooth is a good idea!

Therefore, direct placement restorations 

should be employed where possible



The ideal restorative material

low wear

good margins

aesthetic

bulk fill

easy to

 use

self adhesive

low sorption

tissue regenerating

non toxic

self repairing

low dimensional changestrong & stiff

polishable

chemically resistant to 

acids & enzymes



Trevor’s view:

Bulk fill resin composite bonded with a 

Universal adhesive remains the gold 

standard “amalgam replacement”, but 

new glass hybrid materials hold promise 

& are more cost effective



51 years of evidence-based publishing

51 years of Dental Update

The web site has articles back to 1999



After 2001: Changes for the dental team

• Changes in disease patterns

• Increasing use of auxiliaries

• Increasing regulation of dentists

• Increasing emphasis on evidence based 

dentistry

• Decreasing emphasis on NHS treatment

Slide made circa 1995



In general, dentists have done 

a good job for their patients, 

under a fee per item system!

They gave excellent value for 

money: why did the NHS have 

to change the system? 
slide made 2006



Koray Feran



I’m not 

the 

only one!

Koray Feran



“The patient’s need is the continued 

preservation of what remains of his 

chewing apparatus rather than the

meticulous restoration of what is lost,

since what is lost is irretrievably lost”
deVan, 1952 Reprinted 2006 

DeVan MM Basic principles of impression taking. J.Prosthet.Dent.1952:2:26-75

DeVan MM. Basic principles of impression taking.J.Prosthet.Dent.2006:93:503-508



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



That’s

“End of the road 

for dental 

amalgam?”
Thanks for your interest
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