
The current status of materials that don’t

need an adhesive to bond to the tooth



Even then I dreamed

..a self-adhesive

composite would 

be wonderful!



Learning objectives
On completion of the presentation, listeners should:

Know how Glass Ionomer (GIC) materials work

Be aware of the current status of research into the performance of GIC in 

loadbearing situations

Understand how self-adhesive composite luting materials work and how 

they can be developed as restorative materials

Appreciate the challenges of developing a true self-adhesive material for 

posterior teeth and be aware of the current status of such



What I plan to talk about
 The current status of dentine adhesives, resin composite 

materials and Glass Ionomers (GICs)

 Current status of GICs and Glass Hybrids for restoration of 

posterior teeth 

 Self-adhesive resin composite luting agents

 Their development into self-adhesive resin composites

 Are these good enough to change our philosophy today?

 Final thoughts



We thought that 

this was bonding!



The function of a traditional luting 

cement is to provide retention
by interlocking the minor 

irregularities on the prepared 

tooth surface and the restoration 

surface

Smith, Wright and Brown, 1986
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Trevor’s classification for luting 

materials



Lactic acid erosion test



Conventional resin cements

Advantages

Not soluble in oral 

environment

High compressive & tensile 

strengths

Good fracture toughness

Capable of bonding to tooth 

structure via DBA

Disadvantages

Requires acid etch technique

Requires dentine bonding

Technique sensitive

Moisture control is critical

Clean –up time is critical



Additionally……

resin cements may be 

used as part of an

adhesive approach

where preparation 

geometry is suboptimal



Several 

papers confirm this

Pameijer CH, Jefferies SL, 

Gen.Dent.1996:44:524-530
Dent.Mater.2010:26:193-206.J.Prosthet.Dent.2003:89:565-571. 



CONCLUSION: As the resin luting materials 
provided retention that was double the 
values of zinc phosphate or conventional 
cements, these results provide an 
overwhelming indication for the use of 
adhesive luting.

Think adhesive cementation! 

Zidan O, Ferguson GC  The retention of complete crowns 
prepared with three different tapers and luted with four 

different cements. J.Prosthet.Dent.2003:89:565-571.



New monomers, FAS glass filler, 

new initiator systems

More later!



The current status of dentine 

adhesives



Bonding to dentine is 

therefore more difficult 

It is a vital substrate

Problems in bonding to dentine
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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



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



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)



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)

BPA free

Radio-opaque



Anyone prefer a 2-bottle 

(plus etch) system to a 

one-bottle bonding 

system?



G2-BOND Universal

• All-round 2-bottle Universal Bonding system

G2-BOND Universal 

1-PRIMER

• Self-etching
process

• Chemical BOND to 
tooth structure with 
MDP

• Photoinitiator: 
cures in depth of 
hybrid layer

• HEMA free for 
long-term durability

G2-BOND Universal  

2-BOND

• Hydrophobic,
solvent & HEMA 
free for long term 
durability

• Thick layer that can 
absorb & relieve 
stress

• High mechanical 
properties

• Seal the interface



If you want to read more…

Dent.Update.2022:49:112-118



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



Hot off the press!

10 laboratory studies included

Dent.Update.2021: 620-631



Hot off the press!
11 clinical studies included



Dent.Update.

2019:46:

523-535

144 studies 

identified, 24 

included



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:



Is this non-retentive adhesive cavity design 

the cavity of choice for the COVID 19 era?

This can be cut without a turbine

Use a Universal 

bonding agent



Resin composites 

bonded with Universal 

adhesives are our 

current “gold standard” 

for loadbearing 

restorations in posterior 

teeth.

Trevor’s view:



What I plan to talk about
 The current status of dentine adhesives, resin composite 

materials and Glass Ionomers (GICs)

 Current status of GICs and Glass Hybrids for restoration of 

posterior teeth 

 Self-adhesive resin composite luting agents

 Their development into self-adhesive resin composites

 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

2014



Increase of pH-value after mixing
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pH vs time: A neutralization 

reaction occurs 

within polymerization



Clinical evaluation by the PREP 

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



Unicem 2 Automix 

PREP Panel evaluation:

Conclusion:
Results indicate that 3M ESPE 

have managed to further improve 

a successful material.

Resin luting became much simpler after the 

introduction of self-adhesive luting materials



Use of resin 

cements by 

UK dental 

practitioners

Phosphate cement used by 32%, 28% and 19% in 

2002, 2008, 2015

Br.Dent.J.2019:226:279-285

GI Luting cement used by 68%, 48%, 53%  in 2002, 2008, 

2015

Resin cement used by 6%, 11%, 14% in 2002, 2008,2015

Self adhesive resin cement used by 9% in 2008, and 13% in 
2015 (not available in 2002)



Do 

you 

want 

to 

read 

more?



The material of  choiceThe logical next step?



Previous Self adhesive restorative materials 

have had a bad name

➢ Mine A, De Munck J, Van Ende A et al (2017) Limited 

interaction of a self-adhesive flowable composite with 

dentin/enamel characterized by TEM. Dent Mater 

33:209–217.  

➢ Brueckner C, Schneider H, Haak R (2017) Shear bond 

strength and tooth-composite interaction with self-

adhering flowable composites. Oper Dent 42:90–100. . 

➢ Peterson J, Rizk M, Hoch M, Wiegand A (2018) 

Bonding performance of self-adhesive flowable 

composites to enamel, dentin and a nano-hybrid 

composite. Odontology 106:171–180.  

➢ Celik EU, Aka B, Yilmaz F (2015) Six-month clinical 

evaluation of a self-adhesive flowable composite in 

noncarious cervical lesions. J Adhes Dent 17:361–368. 

References for poor performance 

of self-adhesive flowables



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 part contains acid-reactive glass fillers; the liquid part 

consists of acidic polymerizable components which promote self-

adhesion. Dual-cure initiator system is distributed between the powder 

and the liquid. SABF has a CE mark.

This is obviously a resin-based material



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



Clinical placement of 3M SABF

PRESENTATION:

Powder/liquid in a capsule.

MIXING

Placed in capsule mixing 

device for 15 secs and placed 

in cavity in bulk. 



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 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/failed restoration

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)



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.



New  3M self adhesive composite holds promise 

at 2 years



What’s in Surefill one?

Dentsply-Sirona



MOPOS (MOdified POlyacrylic acid System

The cross-linking groups of this 

molecule also bond to glass fillers, 

resins, acids, etc., making Surefil one 

as strong and durable as composite

MOPOS bonds chemically to the tooth

to create a strong and durable bond

MOPOS is responsible both for the 

self-adhesion and the strength of the 

material



Surefil one:Dual Curing 
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Light Cure

Areas that are not reached by the 

light will cure chemically within 6 

minutes after activation of the 

capsule, ensuring a reliable cure of 

the restoration

Surefil one can be light cured for 20 

seconds with a conventional 

polymerization light

TIP: If there is a matrix band, leave it 

in place until material has set. In 

cavities up to 4mm depth, the band 

can be removed directly after light 

curing. 



Surefil one: 

the first 

clinical 

evaluation

Cohort study of 60 

restorations (20 Class 

I, 20 Class II, 20 

Class V) placed, 

without adhesive, in 

41 patients by 7 

general dentists in 

the US.

41 restorations were 

evaluated at one year



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. he 

lowest number of acceptable 

scores after 1 year was found 

for colour match (88%). 

41 (of 60 at baseline) restorations 

were evaluated at one year



Trevor’s view:

Two major manufacturers 

have produced self 

adhesive resin-based 

restoratives which appear 

to hold promise. More 

research needed. 



Disclaimer:

There may be other self-

adhesive composites out 

there!



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



There is no 

evidence 

base for 

“own label” 

Glass 

Ionomer

materials



SHORT ANSWER!

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

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



The 

“evidence” 

for Own 

Label 

Brands
In the current situation, it might be tempting to save 

£s on materials, but the saving should be considered

alongside the cost of one premature failure



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)



Silicate cement: 

The ultimate in prevention?

The glass in Glass Ionomers is a 

Fluoro alumina silicate (FAS) glass, 

same as in silicate cements, but in those 

it is mixed with phosphoric acid



28 papers included

No conclusive evidence for or 

against inhibition of secondary 

caries by glass ionomer

restoratives



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)



 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 database



Because of the vast size of the dataset, we can 

now look at the effect of the restoration on 

survival of the tooth



Direct placement 

restorations:

some examples:

glass ionomer in class 

III and V



Glass-Ionomer Restoration 

Survival Overall
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Summary:
Since dentists often replace

composite and amalgam 

restorations with restorations 

of similar type, they appear

to “believe” in these materials



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

✓May be repaired

✓Better aesthetics

✓Better adhesion

✓Better fluoride release

✓Higher initial pH



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



Indications for reinforced GIs

 Class V

 Class I and II in primary teeth

 Lining/Base materials

 Core build-up

 Class I, II long-term provisional

 ART Technique



Reinforced Glass ionomer

materials in loadbearing 

situations?

A  crux question, because, if these work, 

they will be a cheaper replacement of 

amalgam than composite



Burke FJT, Siddons C, Phipps S, Bardha J, 

Crisp RJ, Dopheide B. 

Clinical performance of reinforced glass 

ionomer restorations placed in UK dental 

practices. Br.Dent.J.2007:203:529:E2

Three participating practitioners able to find, in 
their regularly attending patients’ mouths, a 
minimum of 30 Fuji IX restorations placed in load-
bearing cavities in posterior teeth.  

169 restorations in 116 patients were included in 

the study. 

78% of restorations were placed in molar teeth, 

the remainder in premolar teeth

67 restorations were Class I & 102 Class II

mean age of restorations at examination was 25 

months, ranging from 5 months to 56 months. 

Of the restorations examined, 98% (n=166) were 

found to be present and intact. 

No secondary caries was detected clinically. 

Three restorations were found to have fractured.



Burke FJT, Siddons C, Phipps S, Bardha J, 

Crisp RJ, Dopheide B. 

Clinical performance of reinforced glass 

ionomer restorations placed in UK dental 

practices. Br.Dent.J.2007:203:529:E2

Reinforced glass ionomer 
restorations placed in load-
bearing situations in patients 
attending three dental 
practices in the UK were 
found to be performing 
satisfactorily at two years
Further long term 
investigations, of improved 
rigour, may now be indicated 
to more fully assess the 
performance of such 
restorations.



What is the current status for 

survival of restorations in 

back teeth using Glass 

Ionomer cements? 



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 GI restorations in 

posterior teeth, especially in the longer term. 

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



Trevor’s view

Until more high quality evidence becomes 

available, for practitioners using reinforced GI 

materials in loadbearing situations in posterior 

teeth, it is prudent to advise patients of the 

relative paucity of good quality evidence for 

the success of the restorations that they are 

placing. 



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

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



The same study at 10 years
51 patients and 124 restorations 

available for examination

No differences in marginal 
discolouration scores or anatomical 

form. No secondary caries

Colour match of the GIC restorations 
worse



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 

GI restorations

Power calculation not met

BUT

No restorations required replacement 

because of wear
This study is efficacy (ideal situation) not effectiveness 
(practice-based, real world situation) but the authors, 

in fairness, discuss this



COMMENTARY from Evidence Based 
Dentistry

Hutchison C, Cave V.Evid.Based
Dent.2019:20:113-114

The strength of evidence from this 
study is likely to be very low. 

However, it provides prospective data 
on a topical subject and offers 

conflicting ideas to conventional 
knowledge.



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



Of relevance today, there is positive 

evidence from the world of ART

29 publications included on high-viscosity GIs:

Survival of single-surface ART restorations in 

permanent teeth was 85% at 5 years



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 



Recent laboratory research on EQUIA Forte (GC) 

54 cylindrical 6X4mm specimens, 3 groups

Compressive strength and surface microhardness measured

CONCLUSION: “EQUIA Forte  shows comparatively better 

mechanical properties than the other groups”. 



Recent laboratory research on EQUIA Forte (GC)

GIC is sensitive to hydration & 

dehydration during setting, 

therefore protection from moisture 

needed when the physical 

properties are weak

CONCLUSION: “EQUIA Forte Coat and Final Varnish LC 

showed least water sorption while the Final Varnish LC 

(VOCO) group was least soluble”



Recent laboratory research on EQUIA Forte (GC)

RESULTS: Compressive strength of G-Aenial (278MPa) 

statistically greater than EQUIA Forte (165 Mpa)

RESULTS: Fracture resistance of G-Aenial restored teeth not 

statistically different from EQUIA Forte restored teeth



Recent laboratory research on EQUIA Forte (GC)

6X4mm samples for 

compressive strength & 

hardness of 3 GICs:

Ketac Universal (3M).

EQUIA Forte & EQUIA Fil

CONCLUSIONS:

No differences in compressive strength and fracture 

modes, but Ketac Universal had higher hardness 

values than EQUIA Fil or EQUIA Forte



Recent laboratory research on EQUIA Forte (GC)

EQUIA Fil and EQUIA Forte 

performed similarly, 

conventional GIC had highest 

wear rate:

No influence of resin coating 

on surface wear



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



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.

Positive
short term findings!



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 
restorations could be considered  permanent restorative material 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

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. 



Am I flying a kite?



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

Straight matrix system

Fails to restore proximal anatomy

Thin contact at marginal ridge

Certain food trap

Eventual periodontal disease



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



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



It’s only in older patients that crowning

a molar tooth is a good idea!

Therefore, direct placement restorations 

should be employed where there is 

sufficient tooth substance



Trevor’s view:

Resin composite 

bonded with a 

Universal adhesive 

remains the gold 

standard, but new self-

adhesive materials 

have arrived.



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



Hope these lecture notes were helpful


