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First, The and and of 

posterior composites



Reasons to use aesthetic 

techniques

Patient need

Patient demand

High tech practice image

? Working beyond the comfort 

zone



Aesthetics: 

No contest!



Dent.Update.1989:

16.114-116

And, don’t forget 

that patients 

seem to like 

tooth-coloured 

restorations in 

their back teeth!



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

..continuing decline in the years to 2030



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



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



So, The and and of 

posterior composites..
..has been driven by patient demand, the 

increasing rejection of a mercury-containing 

material and the impact of Minamata plus the 
potential for minimal cavity designs 
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Incidence of post-operative sensitivity (POS) is

difficult to measure because of the 

heterogeneous nature of testing



600 restorations placed by dental students, 231 

patients, Optibond FL used

Patient-reported sensitivity assessed at 2 weeks

5.4% sensitivity



292 Class lI & II restorations in premolars & 

molars placed by dental students:

only shallow and medium-sized cavities included 

Patients contacted at 1, 7, 30 and 90 days

Sensitivity in MOD restorations (26%), Class II, 

(16%), class I (5%): this decreased with time

For class I, pain was on mastication (75%):

For class II, sensitivity to cold was prevalent

292 Class lI & II restorations in premolars & 

molars placed by dental students:

only shallow and medium-sized cavities included 



131 class I restorations: cavity lined with GIC, then 

filled with composite/Prime and Bond NT

Patients recalled after one week, tested for H & C 

sensitivity

5.3% of teeth exhibited sensitivity to cold, 3.8% to hot.  

22.6% of  restored teeth with cavity depth 4mm 

showed sensitivity to cold and 16.3% showed 

sensitivity to hot. No post-operative sensitivity was 

reported when depth of the cavities was 3.0mm



565 class I restorations placed by 38 dentist 

members of a practice-based research network 

(PEARL). Cavities no deeper than halfway into 

dentine.

Post-op sensitivity recorded by patients on an 11-

point VAS

At one week, 51% of restored teeth exhibited 

POS, and 16% had “appreciable hypersensitivity”, 

with this not being correlated with cavity volume or 

depth.



A summary of other 

studies on post-

operative sensitivity 

(POS)



Lundin and Rasmusson, 

148 restorations 
4% required replacement 

for POS at 2 years

Opdam and co-workers, 144 class II 

restorations
Zero POS but 19% of the teeth were sensitive 

to loading, this being correlated to bulk 

placement

Castelli and Martins, 104 class I 

restorations.
At one week post-op, no POS in 71%,  4% 

had POS: at 6 months 2% had POS

Alomari et al, 30 patients with one 

class II composite restoration, fast 

curing vs incremental

Incremental curing mode had significantly 

reduced incidence/severity of POS 

Hayashi & Wilson: 1,101 Occlusin

post comp. restorations at 5 years

Restorations more likely to have failed at 5 

years if POS had occurred within one month 

of placement. 

SUMMARY: Incidence of POS is between zero and 51%



A low shrink material 

seems to be the obvious 

answer

Stress Stress

We learnt a lesson with Filtek Silorane, the first 

composite material to achieve 1% shrinkage



Silorane: lack of POS



Why no post-op sensitivity in the Silorane study?

No post-operative sensitivity with Silorane because 

of its low shrinkage stress 

So, what we learnt was that low 

shrinkage stress is important in reducing 

post-operative sensitivity



What Jack said!
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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



You can 

save £40 by 

buying  a 

5ml bottle of 

“own label”

bonding 

agent, 

but……



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 

against 3M Z250



150 occlusal 

ART GIC 

restorations 

followed for 2 

years

J.Dent.2020:101:

103446

3 materials:

Fuji IX (GC)

2 low cost 

GICs



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



Patients care more about dental materials 

than I suspected!



CONCLUSIONS:

Patients feel that materials should have a robust 

evidence base, produced by manufacturers with 

experience in the field

Patients care about the materials that we use

Almost half did not wish “own label” materials to 

be used in their mouths

One third expressed anxieties regarding the use 

of amalgam in their teeth

There is no (economic) sense in buying a material 

with no research to back it up. Patients care!



TIP#1

Choose a reliable material with research 

to back it up and follow the instructions!
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The Configuration Factor

Feilzer AJ, De Gee AJ, Davidon CL. Setting stress in 

composite resin in relation to the configuration of the 

restoration. J.Dent.Res.1987:66:1636-1639.



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

…therefore incremental placement is 
mandatory when using “normal” composites



Cusp replacement composites show good 

performance at 30 months



Incremental buildup

is needed if a low 

shrinkage stress 

material is not 

being used 



Clinical ways of countering 

polymerisation shrinkage stresses

• Incremental curing
• Ramped curing

• Macro fillers

• Flowable composite base layer

• Low shrink (1% shrinkage) resins

• All of these!!



TIP#2

Be aware of the Configuration Factor, 

especially with medium/large occlusal cavities











DANGER! 

Avoid retina burns



TIP#3

Use your LCU accurately

Check its intensity regularly



Checking your light curing unit, or not? 

53.1% of respondents stated that they checked their LCU

Bure FJT, Wilson NHF, Brunton PA. Contemporary dental practice in the UK. Part 1: demography and practising 

arrangements in 2015. Br.Dent.J.2019: 226: 55-61.



Accurate deposition of etch & composite filling 

material saves time on adjustment

An additional 

tip…
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Why do dentists need adhesion?

 Cervical restorations

 Build up of fractured or worn 

anterior and posterior teeth

 Short clinical crown for full or 

partial coverage restorations

 Resin retained bridges



 Seals dentinal tubules to 

reduce post operative 

sensitivity

 Seals restoration margins to reduce the risk 

of marginal staining and recurrent caries (and 

also, post-operative sensitivity). 

ALSO…..



Bonding composite to teeth

First, enamel….
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Michael

Buonocore

Buonocore MG. A simple method of increasing 

the adhesion of acrylic filling materials to enamel surfaces.

J.Dent.Res.1955:34(6):849-853. 



Bonding to dentine is 

therefore more difficult 

It is a vital substrate

Problems in bonding to dentine
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Another consideration: 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 the dentine causes the 

collagen to collapse



TIP#4

Do not dessicate the dentine: the collagen 

collapses and the bond is challenged



The classification, until recently, 

of dentine bonding systems

1.Etch and rinse 

(etch & bond, total etch)

2.Self etch         One bottle

Two bottles



…a landmark paper



Clearfil SE used as 

bonding agent,

pH 2.3

100 class V 

restorations followed

for 5 years



Similar results 

at 13 years



The Universal bonding agents

NOW!



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



How so-called self etch (and Universal bonding 

agents in self etch mode) work!



Universal bonding agents:

new additions are on the way!

Clearfil Universal

Most contain the resin 10-MDP



10-MDP 

seems to be 

the resin 

molecule of 

choice for 

bonding

10-MDP is 

important 

for the 

status of 

the bond 

reaction 

with HAP



SUMMARY: Universal bonding agents:

Can be used in total etch, self etch, 

selective enamel etch modes

Some are compatible with direct & indirect 

procedures

Some 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)



Conclusion from 

this publication:

New Universal 

bonding agents are 

an advance in 

bonding

Dent.Update.2017:44:328-340



RCT: 

34 patients, 

152 NCCLs

Bonded with 

SB Universal, 

Adper Single 

Bond, Clearfil

SE



The success of universal adhesives is attributed to the 

presence of 10-MDP monomer, which is responsible for 

the chemical bonding, creating a stable interface even 

without micromechanical retention.

CONCLUSION: This 2-year clinical evaluation showed that 

SB Universal performed similarly in restoring NCCLs 

compared with the etch&rinse (Single Bond) or self-etch 

(Clearfil SE) systems



18 pages!! 9284 

publications,

81 read in full, 

57 reviewed

Shear bond 

strength tests





….tips for optimising 

bonding..



Effects of moisture degree 

and rubbing action on the 

immediate resin-dentin bond strength

Dal-Bianco K, Pellizzaro A, et al.

Dent.Mater.2006:22:1150-1156.

Conclusion:

High bond strength to dentine can

be obtained under dry conditions 

when ethanol/H2O and acetone based

systems are vigorously rubbed on 

the dentine surface. On wet surfaces,

light rubbing may suffice.

Rub it in!



Agitation works with 7 Universals! 

Rub it in!
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Air Thinning

It’s easy to blast the bonding agent out of 

the cavity with a 50psi 3in1 syringe



TIP#5

Rub the bonding agent in! 

And do not blast with the 3in1 syringe



The PREP Panel evaluation of Zipbond

A good result! 

100% would purchase if available at “average” price





The PREP Panel evaluation of G-Premio Bond

12 evaluators, 719 restorations placed



Universal bonding agents score 

highly for ease of use

SUMMARY



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

The gamechanger



Is it a layer of bond? 

Or is it caries?

A longstanding 

question

SB Universal Plus SB Universal

Filtek Universal Pink Opaque



Etching 

dentine….does this 

enhance performance 

when using a 

Universal Adhesive?



Dentine Shear Bond Strength – Etched 

and Unetched
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Cut Enamel Shear Bond Strength – Etched 

and Unetched

Burgess J. et al, University of Alabama
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Universal adhesives



October 2015:The first clinical trial 

on Scotchbond Universal



October 2015:The first clinical trial 

on Scotchbond Universal

37 adults, 126 teeth with NCCLs,

42 in SBU total-etch group

42 in SBU self etch group

42 in SB Multipurpose group

Observed after 24 months



October 2015:The first clinical trial 

on Scotchbond Universal

5 failed restorations in total 

SBU  total etch group had most 

“perfect” ratings and no restorations 

lost to retention

But, this group had higher “sensitivity 

to cold” scores



October 2015:The first clinical trial 

on Scotchbond Universal
CONCLUSIONS

Scotchbond Universal in total etch or 

self etch modes performed  similar to 

or better than Scotchbond

Multipurpose

But, more post-op sensitivity in total 

etch group

So, why bother to etch dentine when 

using Scotchbond Universal?



Scotchbond

Universal and 

Filtek Supreme:

RCT

No difference in 

margins which 

were etched or not 

etched. 



Therefore, use Scotchbond Universal or a 

10MDP Universal in self etch mode - no 

etchant to wash off!

Trevor’s view on his work!

The numbers were quite small and it was 

only for 3 years



…slightly 

contradictory advice 

from a large 

Randomised 

Controlled Trial

(larger numbers)



Dent.Mater 2010:36:1474-1485

RESULTS at 5 years

✓ Recall rate 86%
✓ 19 restorations lost
✓ SE restorations 2.6 times 

more likely to debond
✓ Etched margins better, 

selective enamel etching 
advised for self etch 
strategy

✓ No difference moist or dry 
dentine 

So, why bother to etch dentine when 

using Scotchbond Universal?



SUGGESTION



….momentarily, back 

to the hybrid layer
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Overetching

Overetching: no 

resin penetration, 

fluid filled space 

develops

Blue = resin: 
Hybrid Layer 

Formation 

OUCH! When the patient bites, the fluid 

filled layer is compressed          pain



TIP#6

Universal Bonding agents hold great 

promise: Use them in selective enamel 

etch mode, i.e.do not etch the dentine



What I plan to talk about
 Incidence of post-op sensitivity with posterior composite

 Choosing the right material

 Using it correctly!

 The role of bonding agents

 Relevant properties of materials for posterior composites

 Success rates

 Alternatives!

 Final thoughts



…a brief Dental 

Materials lesson, 

in particular, on 

polymerisation 

contraction STRESS



Why is this 

important?

Shrinkage STRESS is a cause of 

post-op sensitivity!



Polymerisation contraction
shrinkage STRESS is 

the problem

Stress is a function of materials 

factors such as: 

Polymerisation shrinkage

Modulus of elasticity/filler loading

(Degree of conversion)



3M Filtek Bulk Fill/Filtek One show low 

shrinkage stress Palin W, Watts D 2014



New Filtek One contains the same 
resin systems as Filtek Bulk Fill 
Posterior Restorative, but with a 

slightly changed filler



New Methacrylate Monomers for Lower 
Shrinkage and Stress Relief

AUDMA: Aromatic urethane dimethacrylate

AFM: Addition-fragmentation (AF) monomer

AUDMA:
• Higher molecular weight with less number 

of reactive groups

• Moderates volumetric shrinkage

• Contributes to stress reduction



Abbas G., Fleming GJP., Harrington E., 

Shortall ACC., Burke FJT.  Cuspal movement 

and microleakage in premolar teeth restored 

with a packable composite cured in bulk 

or in increments.  J.Dent.2003:31:437-444.

My cusp deflection machine

Cusp deflection is a proxy for stress

High shrinkage stress may bend cusps

=

Postoperative pain



Class I is a 

high stress 

cavity/restoration

Cusp deflection is a proxy for stress

ONE increment

= 

High cusp deflection

(high stress)



It is therefore important that the 

material that we use has 

demonstrable low shrinkage stress



TIP#7

Know the shrinkage stress of the material 

that you are using

Because high shrinkage stress bends cusps



If you are using a conventional 

composite (i.e. not low 

shrinkage stress)…..:

a way of reducing marginal 

leakage in the class II box



…use a flowable base layer, e.g. SDR

Not necessary when using 

low shrinkage stress composites



TIP#8

Use a flowable base layer if you are using 

a “conventional” composite material 

(i.e not low shrinkage stress)



My new 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
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My new classification for BULK FILL materials:

BULK FILL RESTORATIVE MATERIALS

(satisfactory wear resistance)



Today there are several bulk fills 

which do not need a “topping”

.. more are appearing!



For example…

VOCO Admira Fusion x-tra

Aura Bulk Fill (SDI)





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



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!Are new 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



How do manufacturers do it?

More potent/efficient initiator systems

Increasing the translucency of the filler

For some, improved resin systems



Some bulk fill worries!



Class I is a 

high stress 

cavity/restoration

It is therefore important that the 

material that we use has 

demonstrable low shrinkage stress

Bulk fill might lead to high stress!



Another  word of warning!!

With Bulk Fills you may 

only get one chance when 

light curing!



TIP#9

Bulk fills may be our short-term amalgam 

alternative, but 100% curing is essential
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Are success rates 

for posterior composite 

as good as for amalgam?

A summary of studies 

from primary dental care



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



Are success rates for 

posterior composite 

as good as for 

amalgam?

YES – and we aren’t 
even comparing composite

in its best situation

Amalgam has been our “gold” standard for 100 years!



Margins



…how to manage 

the deep 

interproximal box

Don’t say, use amalgam: 

it doesn’t work well covered with blood 

and/or saliva



Deep class II box

No enamel at 

the margin

First, the patient requires counselling 

regarding their high caries activity



We need a material that will bond quickly, 

before isolation fails (in my hands, that is)

I suggest a chemically-cured RMGI – it is 

insoluble, will bond quickly and doesn’t require

separate bonding step



Resin Modified Glass Ionomers

Better bond strength than conventional GICs

Better aesthetics than conventional GICs

Better physical properties (reduced solubility)

Typical characteristics of a GIC



Do 

these 

work?

RMGI

used



268 “extensive” restorations in 151 patients,

Class II Vitremer/Z100 

47% high caries risk

Assessed after 6 years

42 failures (19%), most frequently because 

of material #, tooth #, secondary caries

Conclusion:

Acceptable durability in extensive restorations

More failures in high caries patients

At 7 years, another 13 failures observed, 

8 with non-acceptable dissolution 

Do 

these 

work?

RMGI

used



Others suggest bonding 

and composite

Butt A. Dent.Update.2021:48:93-37



The posh word for this! Proximal box elevation



CHECK where the your cavity margin is with 

regard to the occlusion!

The cavity margin should not be under 

high occlusal loading



TIP#10

Ensure good adaptation at the gingival 

margin (indeed, all margins)



The effect of cavity depth on 

POS



Literature  review >restorations 

placed in deep cavities are 

associated with more POS 



292 Class lI & II restorations in premolars & 

molars placed by dental students:

only shallow and medium-sized cavities included 

Patients contacted at 1, 7, 30 and 90 days

Sensitivity greater in MOD 

restorations (26%) 

than Class I

292 Class lI & II restorations in premolars & 

molars placed by dental students:

only shallow and medium-sized cavities included 



131 class I restorations: cavity lined with GIC, then 

filled with composite/Prime and Bond NT

Patients recalled after one week, tested for H & C 

sensitivity

5.3% of teeth exhibited sensitivity to cold, 3.8% to hot.  

Deeper cavities had more 

post-op sensitivity than 

shallow cavities



600 restorations placed by dental students, 231 

patients, Optibond FL used

Patient-reported sensitivity assessed at 2 weeks

5.4% sensitivity

Cavity depth associated 

with sensitivity: teeth with 

exposed pulps were X14 

more likely to have 

sensitivity  



Manage patient expectations if treatment involved

deep caries

Avoid pulp exposure in vital, asymptomatic teeth, 

Sealing caries into a cavity using bonded resin 

composite is an accepted technique or use 

Biodentine to stimulate reparative dentine.

Restorations placed in deep cavities are 

associated with more POS, therefore: 
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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?But, they have low shrinkage stress, 

so low incidence of POS



…and, there is now 

some new positive 

information on GIC 

in posterior 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!



Equia Forte (GC) holds promise



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



TIP#11

Bonus!!

An improved Glass Ionomer could be our 

amalgam substitute: not associated with 

post-op sensitivity



FAQ Do I need to place a lining/base

under composite restorations?

NO!



HISTORY                    TODAY   

• Oldies were taught that a base was 
always needed

• Bases are used under amalgam for 
thermal insulation 

• In a survey of 500 GDPs in 2017 (in 
Wales), 83% always placed a lining 
before placing a composite 
restoration

• Supposed antibacterial effect of 
Glass Ionomer as a lining

• Bases isolate the pulp from 
chemical irritants, i.e. pulp 
protection

• A contemporary dentine bonding 
agent will seal the restoration and 
the dentinal tubules

• A base limits the surface area for 
bonding

• Resin composites are insulators, 
therefore do not need a base for 
this reason

• Base only needed for therapeutic 
reasons

• No base = saving in time

Blum IR, Wilson NHF Consequences of no more linings under composite restorations. Br.Dent.J. 2019:226:749-752.
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• Bases isolate the pulp from 
chemical irritants, i.e. pulp 
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Von Fraunhofer and colleagues  (Gen.Dent.2006)  found an increase in microleakage, 

post-operative sensitivity and potentially secondary caries when a lining is present 

under a posterior composite restoration

Blum et al  (J.Dent.2017) found that prevalence of post-op sensitivity after placement 

of posterior composite restorations was 20% greater when a lining was placed

Schwendicke et al (Systematic review: J.Dent.2015) concluded that there was 

insufficient evidence to recommend cavity lining based on their antibacterial effects. 

Dentists should be aware that the use of cavity liners is not recommended by 

clinical studies



Trust your bonding agent to seal 

the tubules!



…finally



Dataset of 10 million restoratyions
followed for 16 years

Dataset of 10 million restorations 
followed for 16 years



Why direct-placement 

restorations are king/queen!



Molar teeth: survival of the restored tooth 

to extraction, patients over 60 years



Why crowning a back tooth is a bad idea!

Core build up

Tooth substance lost 

in crown preparation

Crown preparation



Crowns are bad for the survival of teeth

The only crowns that most (thinking) dentists did 

before COVID were replacements 

of failed crowns

In the COVID era, given that failure of crowns will 

be at the margins, there is potential to patch 

and repair without having to replace the  crown



Thank you for being here!


