Resin luting
materials

...majoring on self-
adhesive resin
cements




‘L am wot paid by any
company to promote thetyr
prooucts”

‘Some manufacturers fund
my research: | was tnvolvead
L the early research on
Uuniteem.”
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What | plan to talk about:

A brief history of luting materials

Why resin cement is best
The dentine-bonded all-ceramic crown

Self adhesive resin luting
Clinical evaluation of Unicem



ldeal requirements of luting material
Combe, Burke & Douglas, 1999




ldeal requirements of luting material
Combe, Burke & Douglas, 1999
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Review of properties of

luting materials
Combe, Burke, Douglas, 2000,
Olio, 1991

Van Zeghbroeck, 1995
Rosenstiel et al., 1998



We thought that
this was bonding!



1875

1875

The function of a traditional luting

cement is to provide
by interlocking the minor
irregularities on the prepared Ng
tooth surface and the restoration |y
surface

Smith, Wright and Brown, 1986

1875 1875

NOT TODAY!






Zinc Phosphate
— Advantages Disadvantages
History of success Post-op sensitivity

Adjustable working time Long set time

High impact resistance | Mix technique
High rigidity No measurable shear adhesion

Lactic acid erosion test High solubility

| Low compressive strength
Low diametral tensile strength
Low fracture toughness




Polycarboxylate
cement

Soon became Poly-F




Polycarboxylate Cements

Advantages Disadvantages
| Notable lack of post-op WA
sensitivity Clean up timing is critical
| Long history of success High solubility

Tolerant of mild contamination Low compressive strength

Chemical adhesion to tooth Low tensile strength

Appeara;%emgngart\l%‘eeat ond of Low fracture toughness

| S——




Glass-ionomer luting cements

Advantages
Chemical adhesion
to tooth
F release
Moderate
compressive
& tensile strengths
Easy to mix



RMGI luting materials

Good compressive Not very aesthetic
& tensile strengths Slight expansion on
Resistant to dissolution setting (some
F release HEICHEIRY)

Reasonable working time
Easy clean-up



What | plan to talk about:

A brief history of luting materials

Why resin cement is best
The dentine-bonded all-ceramic crown

Self adhesive resin luting
Clinical evaluation of Unicem






The retention of gold
crowns on human dentine
preparations —

a comparison of eight
cements

By S M BLACK BDS; and G CHARLTON BDS MDS FDSRCS; Department
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Expennments were carried oul to compare the i

retentive properties alf eight dental luting

cements, using gold crowns cemented onto £

human dentine. The order of retention of the Methods and materials

cements was. 1 Composite (Panavia-BEx. J & -4 ' VG : ' v \ Table 1

S Dawvis);, 2 Glass-iwonomer (AquaCem, De ' paral »were made aon exira
| : ) vl | Yavre ‘" 141} Hiee g {

Trey), Glass-donomer (Ketac-Bond, Cottrell),
and Polycarboxylate (Bondalcap, Vivadent)
3 Polycarboxylate (Poly F Plus, Delrey); Zinc o] 1 L ! ' Land | |34
phosphate (DeTrey). and Zinc phosphate : 1 WS | nerenst ; f
(Phosphacap, Vivadent), and 4 Zinc oxide
eugenol, alumina, EBA (Opotow, Teledyne
Getz)




Resin-based cements:
Is there a better way

of luting restorations?
Christensen, 1989



The Cement Effect wmitchell et al, 2000
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The Cement Effect Knobloch et al, 2000
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Some early
resin luting
materials
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In comparison
with resin
composite
restorative

materials, the

uptake of resin
luting materials

has been slow
Christensen 1990



Etching and bonding takes
time and Is technique sensitive

Time = Money

Clean-up is difficult



Which cement is indicated for

luting all-ceramic restorations?



Are Adhesive Technologies Needed to
Support Ceramics? An Assessment of the
Current Evidence

/Garry J.P. Fleming?/Dan Nathanson®/Peter M

AGAINST 4
IN FAVOUR OF CERAMIC 28



Resin cements

Advantages Disadvantages
Not soluble in oral Requires acid etch technique

environment Requires dentine bonding

High compressive & tensile Moisture control is critical

strengths Clean —up time is critical

Good fracture toughness

Capable of bonding to tooth
structure via DBA




Take home message

Resin luting materials have
excellent physical
properties and are
indicated for all-ceramic
restorations.



Additionally......

resin cements may be
used as part of an
adhesive approach
where preparation

geometry is suboptimal



18 luting materials

Extracted premolars

Standardised cone-shaped

preparations with 33°taper
old copings made

and cemented

Tensile force applied after
24h

Retentive properties and film thickness
of 18 luting agents and systems
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Polycarboxylate cement
produced lowest value

Ketac-Cem value was X2
that of phosphate

Dentine bonding and resin
produced highest values
for retention




Think adhesive cementation!

Zidan & Ferguson 2003

Complete crowns
prepared with three
different tapers, luted
with four different
cements

Retention of the
adhesive resins
investigated were 20%
higher at 24-degree taper
than the retentive values
of conventional cements
at 6-degree taper.



Think adhesive
cementation!

As the resin luting materials provided retention
that was double the values of zinc phosphate

or conventional cements, these results provide
an

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 .



Heintze SD

Crown pull off test (crown
retention test) to evaluate the
bonding effectiveness of luting
agents. Dent.Mater.2010:26:
193-206.

Systernatic review including 18 studies
Most irnportant factors for crown
dislodgrent were sturnp height,
convergence angle and luting ageni.
Frequency of debonding was higher for
restorations luted with zinc phosphate
than all other types.



Heintze SD

Crown pull off test (crown

retention test) to evaluate the

bonding effectiveness of luting -
agents. Dent.Mater.2010:26:

193-200.

In clinical situations with low rmnechanical
retention, or situations with low sturnp
height or high convergence angle, the
adhesive properties of the luting agent are
crucial for the prevention of debonding.



Take nome message

For the day (almost
always!)when | cannot get an
ideal taper (6° taper, Shillingburg
1995) | need (adhesive) resin
luting !



Other advantages of
resin luting
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3M ESPE RelyX Ultimate
Adhesive Resin Cement

M

Consultants’ Comments

Description

RedyX Ultimate 15 o adls

Searl of niversal A

“Smart” resin cements

FEATURED iN:

VOLUME 29

NUMBER 05
JUNE 2012

CC,
G-CEM LinkForce: one system, three base elements
That's all it takes to create strong adhesion of your
indirect restorations in all situations

=

2

G-Premio BOND
Bon A G~CEM LinkForce G-Multi Primer
o A Provides a strong link Bonding to ALL
in ALL fhdications types of restorations



What | plan to talk about:

The dentine-bonded all-ceramic crown
Self adhesive resin luting



1995 1995

The dentine-bonded crown




The dentine-bonded crown

Y Etchable (HF) ceramic
Y Silane coupling agent
Y Minimal film thickness
dentine bonding agent
Y Dual-cure resin cement



Dentine-bonded
crown —
fracture resistance

; i |

Burke F.J.T. and Watts D.C.
Fracture resistance of teeth
restored with dentin-bonded

crowns. Quintessence
Int.1994:; 25; 335-340.




Dentine-bonded crown--
fracture resistance
When the ceramic and the tooth

are bonded together using
resin technology, the complex

becomes synergistic

No difference in fracture strength
between teeth restored with
dentine-bonded crowns and unrestored teeth




Placement of dentine-bonded
Crowns

Try-in paste

Clean fitting surface and silanize
Clean tooth with pumice, isolate
Apply DBA

Apply dual cure luting agent to crown
Place with gentle finger pressure
Remove XS luting material

Light cure and finish margins

Check occlusion and polish



It was necessary to
apply the dentine
bonding agent and
light cure it prior

to crown placement




2001

Thinks!

“ A self-adhesive resin
cement would solve
these problems”



Self adhesive resin luting materials:

Mode of action
Ferracane JL, Stansbury JW, Burke FJT. J.Oral.Rehabil.2011:38:295-314.

ANUTEMTO

The incorporation of acid functlonallsed methacrylate or
related monomers is a critical component in self-
adhesive resin Cements

BeIesuguugy Ly %
(& Cimentde sccllcmcnt composit, 5
et autoadhésif x :
(i) Materiale di fissaggio di comprzc

§2 a }’_‘."::
A § universale i

'= N 3. 2 2antdn do (‘anO\

The self-adhesive resin cements offer a reasonable
degree of unassisted adhesion to dentine although
bonding directly with enamel still presents a greater
challenge.




Microtensile bond strength of RelyX

Unicem to enamel
Ahmed, Fleming, Burke, 2004

O ungrd/unet @ ungrd/etch O grd/etch O ungrd/etch/primed

— Clinical relevance:

L Etch with phopshoric

I acid needed if bonding

[ with Unicem to enamel

1

Enamel condition and pretreatment




The fillers are combinations selected from barium
fluoroaluminoborosilicate glass, strontium calcium
aluminosilicate glass, quartz, colloidal silica, and other glass
fillers.

The total filler content is typically in the range of 60—75 wt%.




Self adhesive resin luting materials:

Mode of action
Ferracane JL, Stansbury JW, Burke FJT. J.Oral.Rehabil.2011:38:295-314.

Self-adhesive resin cements are two-part
materials that require either hand mixing,
capsule trituration or delivery by an auto-mixing
dispenser. One component is comprised of

conventional mono-, di- and/or multi-methacrylate
monomers that are used in a variety of resin-based
dental materials: Bis-GMA, urethane oligomers of
BisGMA, UDMA, HEMA, glycerol dimethacrylate
(GDMA), TEGDMA, etc.




wumetof (Jral Rehabilitation

Journal of Oral Rehabilitation 2011 38 295-314

Review Article

Sell-adhesive resin cements — chemistry, properties

and clinical considerations

J. L. FERRACANE*, J. W. STANSBURY"Y& F. J. T. BURKE® sDaparmnent of Restorative Dentistry,

Division of Biomaterials and Biomechanics, Oregont Health & Science University, 1

Dental Medicine, University of Colovado Denver, Awrora, €0, [F5A

Birmngham, UK

\ and *Primary Dental Car

Do you
want
to read

ortland, OR, T Department of Cranipfacial Biol

e, University of Brrmingham School of Dentistry,

sumMMARY Sell-adhesive resin cements were intro-
duced to dentistry within the past decade but have
gained rapidly in popularity with more than a dozen
commercial brands now available. This review arti-
cle explores their chemical composition and its
elfect on the setting reactdion and adhesion to
various substrates, Lheir physical and biological
properties that may help to predict their ultimate

performance and their clinical perflormance to date

and handling characteristics. The result ol this ’?
review ol sell-adhesive resin cements would suggest I I Ore =
that these materials may be expected to show

similar clinical perlormance as other resin-based

and non-resin based dental cements.

ReEYworDS: dental cement, sell-adhesive, sell-etch,

properties, clinical performance

Accepled lor publication 10 July 2010

Introduction

Sell-adhesive resin cements, defined as cemenis based

on filled polymers designed to adhere 0 tooth structure

glass—ionomer and resin composite. However, deniisis
may still experience confusion over the specific com-
position and indications for other types of ‘hybrd’

cements, such as resin-modified glass-lonomer and




Self adhesive chemistry
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Unicem: Intelligent chemistry:
Transformation from

daptation to tooth
hydrophilic | mmp 9¢aPtationtotoo

— e

radical polymerization
+ neutralization reactions

: high mechanical strength
= = |
ydrophobic dimensional stability
po

- longterm stability




Unicem: A neutralization reaction
occurs upon polymerization

71
6t
51

354
3
2
1
0

100 200 300 400

time [min]

-




Self adhesive resin cements:
pH change

Complete Neutralization: from acidic to neutral for longevity

RelyX Unicem 2

SmartCem2

<Al

SpeedC eM

GCem C.
Maxcem Elite

j Cem

100 1000 10000 100000
time {minuteeﬁ

pH measurement 3M ESPE internal data




Neutralisation reaction confirmed

Linlin HAN, Alkira OKAMOTO, Masayoshi FUKUSHIMA and Takashi OKILJI

Table 3 pH values of test materials

Materials Light cured 90 seconds 48 hours
G-Cem 2.0 1.8 3.6
Maxcem 2.2 2.0 2.4
Smart Cem

Relyx Unicem

Dental Materials Journal 26(6) : 906 —914, 2007



Force to fracture (kN) of dentine-
bonded crowns

Burke FJT, Fleming GJP, Abbas G, Richter B. Effectiveness of a self-adhesive
resin luting system on fracture resistance of teeth restored with dentine-bonded
crowns. Eur.J.Prosthodont.Rest.Dent.2006:14.185-188.



What | plan to talk about:

A brief history of luting materials

Why resin cement is best
The dentine-bonded all-ceramic crown

Self adhesive resin luting
Clinical evaluation of Unicem



Clinical evaluation of RelyX

Unicem by the

« 12 UK general
dental practitioners

4 Use Rely-X Unicem
for 6 weeks

« Complete
guestionnaire on
handling of material

Panel

« \Variety of luting
materials used
pre-study

4 134 crowns
cemented

4« Rated maternal
on analogue
scales



Clinical evaluation of RelyX Unicem
by the Panel

Ease of use of previous resin luting system
Difficult to use 1 [ I © CEasy touse

3.7

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

Difficultto use 1 [ I 5 Eos touse

4.3




Clinical evaluation of RelyX Unicem
by the Panel

Was the flow of RelyX Unicem satisfactory
when seating restorations?

No 1 B5 o

4.9

Viscosity of RelyX Unicem

Too viscous 1 [ I 5 Too thin

3.2

No reported incidence of post-op sensitivity



Clinical evaluation by the Panel:
Comments

Nurse thinks it's great!
Could be a godsend!

No post-op sensitivity

No adverse tissue reaction
No need to etch is very
advantageous (92%)



Panel study of Unicem:

Summary

“the clinical handling of RelyX™
Unicem has been rated as being as
good as conventional luting materias®
“.....the material takes away the
technique sensitivity which is
associated with etching,
washing/drying and bonding”

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.



TODAY TODAY

The dentine-bonded (adhesive)
crown concept lives on, using self

adhesive luting materials (such as
Unicem).ceramics have also
improved




Resin cements have optimal
physical properties, but, until
the recent introduction of a
self-adhesive material, have
been technique sensitive



...resin luting has become
much simpler since the
introduction of self-
adhesive luting materials
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2\ Additional monomer included

2\ New rheology modifier

2\ Optimised processing of the filler
particles (improved delivery service)

=\ Better mechanical properties

The Automix syringe ensures consistency
of mix quality



Evaluation of Unicem 2 by the

Panel
Flow of Unicem 2: Was flow satisfactory?
NO 1 B 5 YES
4.9

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

4.9




PREP Panel evaluation of
Unicem 2

“A definite improvement on RelyX Unicem
Applicap”

“Great advantage to only dispense the amount
required”

“The only issue is cross-infection control”



Unicem 2 Automix
Panel evaluation

Conclusion:Results indicate that 3M ESPE
have managed to further improve
a successful material.



Unicem: Does it work?
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6,000 restorations at 15 years
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Results at 15 years:

Categories evaluated at recall included: Lack of post-operative

sensitivity, lack of marginal discoloration and retention. Each category

was rated on a scale of 1-5: 1 = poor, 2 =fair, 3 = good, 4 = very good,
= gxcellent,

Lack of Post-operative Sensitivity

From its inception RelyX Unicem has had very few reported and
documented instances of post-operative sensitivity (Figure 3). The
post-operative sensitivity was less than 1% of the seated restorations
and even lower for restorations cemented with RelyX Unicem 2.
Sensitivity usually occurred shortly after seating the restorations and
often subsided within a couple of weeks after cementation

Consultant’'s Comments:

“RelyX Unicem is still my first choice for self adhesive
resin cement.”

“Very retentive with very few debonds over the 15 years
that | have been using it.”

“Excellent esthetics overall; in very few cases, | have
noticed some discoloration at the margin due to
microleakage.”

“After all these years RelyX Unicem has proven itself in
my dental practice - good retention, good esthetics and
almost no marginal discoloration.”
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Self-Adhesive Resin Cement
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15-Year Clinical Pevformance

Lack of Marginal Discoloration

Ninely-five percent of the recalled restorations cemented with RelyX Unicem
showed no marginal discoloration, while 98% of restorations cemented with RelyX
Unicem 2 exhibited no discoloration at the margins {Figure 3). Discoloration was
exchibited by graying al the margin of ceramic restorations, Graying was observed in
5% of the restorations. In hall of these, the graying was minimal; in 1% the graying
was moderate; and in the linal 1.5%, the graying was more severe, requining the
replacement of about 35 restorations, It is impartant to nobe that the discoloration
seemed 1o get worse with time. Less discoloration was obsesved when the restoralions
were cemented with RelyX Unicem 2.

Retention

One hundred and eight (4.8%) of the recalled restorations debonded over the 15-
year evaluation period (Figure 3). In 90% of these debonds, the cement was in the
restoration and nof on the prepared looth. [f was nol unusual fo notice grey or black
stain on many of the debonded restorations

RelyX Unicem Sell-Adhesive Resin Cement has proven to be very reliable over the 15-year recall period.

perlarmeance rating

IM™RelyX™ Unicem Sel-Adhesive Resin Cement + 4+ + 4 +

Fig. 3: Results of 15-year recall of restorations cemented with
IM" RelyX™ Unfcem.
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We looked at the margins of bridges luted
with Unicem at 12 years

‘ SciVerse ScenceDirect
» ¢ £ 3
£ Sk
Five-year clinical evaluation of zirconia-based
bridges in patients in UK general dental practices

FJ.T. Burke™", RJ. Crisp®, AJ, Cowan”, J. Lamb‘, C. Thompson*,

A Case Series of Zirconia-
Based Bridges Luted with

a Self-Adhesive Resin
Luting Material at 12 Years,
in Patients in UK General
Dental Practices

ABSTRACT




Margins of 16 bridge retainers assessed:
12 Optimal ratings 4 satisfactory, none
unsatisfactory

CONCLUSION

DISCUSSION véhofunced v orginal study
ieshiatressflssiginy REFERENCES




Contemporary UK dental practice 2016
Burke FJT, Brunton PR, Wilson NHF, Creanor S.

« Questionnaire to 500 UK dentists, 2016
4 388 useable replies; ¥ ESPO nse rate of 77%
Nt are using a self-
QUEISE]



Contemporary UK dental
practice 2016.

Comparison with previous results
Self adhesive resin cements, 2002....0%
Self adhesive resin cements, 2008....9%
Self adhesive resin cements, 2016....13%




Take home message

Resin luting materials have
excellent physical properties and
are indicated for all-ceramic

restorations.
Self adhesive resin luting materials

have simplified luting for the
clinician.



Unicem self adhesive resin luting
material, and others in this class of
materials, have excellent physical
properties and may be used

for ( ) cementation of all

iIndirect restorations.
Conventional luting materials are
fast becoming redundant.



Unicem self adhesive resin luting
material, and
have ex
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Dentistry is changing!

Choosing the correct
(adhesive)
luting material
IS part of this process



