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The ‘co-cured’ bonding technique

The introduction of resin modified glass ionomer cement restorative
materials has created a new direction in adhesive denlistry. This
malerial exhibils the clinical properties of glass ionomer cements
with a light-cured mode that overcomes the frustrating time lag asso-
ciated with waiting for the cemenl Lo sel.

Resin - modified  plass  jonomer
cements have found wide acoep-
tance for use as non Inad bearing
resloratives and have been shown to
acdhere more predictably to dentine
than resin based bonding svatems.

Comprosile resing are also enjoying
increased wse, although polymer-
ization shrinkage, particularly at
the restoralive interface, remains
an ongoing clinical problem.
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Early in 19917, two increments of
composite resin and resine maocdi
fied plass innomer cement, sitting
on a bracket table, were acciden-
tally  pholo iniliated  for  two
seconds. The composite resin was
ohserved to have hardened whilst
thee resin modificd plass ionomer
cament remainged malleablo.

This ohservation led to the ides of
bonding composile resin Lo looth

[Mgegram |

CO-CURE

Diagram 2

slruclure using a resin modified
glass ionomer cement as an inter-
mediary adhesive apent. Upon
photo initiation, the composite
resin will cure hefore the resin
miadified plass onomer cementl,
A .l;l'n‘.-il"lg the composite to undergo
initial polymerization shrinkape
prioe to- adhe by the plass
ionomer cement, to the tooth
surface, creating a less stressful
environment al the restorative
interface, This is the basis of the
‘co-cured” technigue.




Another problem with compesite
resin is that 40 per cent of polby-
merization shrinkape occurs after
photo initiation. Clinically, this
means that compnsite resin restor-
ations should be limited o oa
maxinmum thickness of 2 mm, for
even if a restoration is built up
using small increments, the final
mass of resin will undergo
shrinkage as an integral unit
crealing internal stress within it
{Diagram 1},

This problem may be overcome by
smearing a layer of resin modified
glass ionomer cement between
increments o composite resin
during placement of the restora
tinn. Separation of the comgosite
resin in this way will reduce
internal stress within the restora-
tion as each laver of resin under-
goes  further  polymerization
shrinkage as a separate enfity
[Diagram 20

A scanning electron  microscope
shows @ co-cured restoration that
had been placed in an extractod
molar tooth, The thickness of resin
mioudifierd glass onomer cement at
the margins was in Lhe range of 25
microns (Fig 1. The sharpest probe
i= about 40 microns and there was
evidence ol bonding between the
resin - modified  plass  ionomer
cement and composile resin (Fig 20
Fracture Resistance tests carried
out at the Australian Bureau of
Dental Standards showed thal on
extracted human teeth, a ‘co
cured’ restoration was 50 per cent
stronper than a resloration using a
glass ionomer cement-composite
resin sandwich (Fig 3.

When some Gansparent malerials
are subject to stress and viewerl
hetween crossed polarized  light,
coloful  birefringent  patterns
result, This leads to the possibiline
of identifying marginal stress that
may have resufted within a
composite resin due o polymer-
ization shrinkage when bonded o
a fixed surface

Specimens of enamel and dentine
wore  prepared  and - composite
resin was bonded to them firsthy
using a resin based  bonding
svalem and then a resin modifiec

EI-.'ISS ionamer cement, co-cured as
an intermediary,  between  the
composite and tooth.

When the enamel surfaces of Hhe
two specimens were observed in
polarized light, there was a distinet
region ol Birefringence within the
composite resin at the restorative
interface of the resin based
honding specimen (Fig 41, The
compasile thal had been co-cured
with the resin modified glass
ionomer cement showeerd no bire-
fringence at the restorative inter-
face {Fig 31

Similarly  when the dentine
surfaces were compared, there
wias dislincl birefringence within
the composite resin along the
interfare and assnciated with the
slight penetation of the resin bascd
Bonel into the dentinal tubules [Fig
Bi, Mo oevidence of hirefringence
was nhserved at the interface of
lhe composite resin that had been
bonded using the co-cured tech
nigue (kg 7.

Ruesin - modilicd  glass  jonomer
cements suitahle for co-cure
bonding are Fuji Il L (GO,

Vitremer (3M° and  Photac-Fil
(ESPLY. GO have recently released
a further resin modified glass
innomer cerment universal bond-
ing systemn called Fuji Bond LC
(GO that carries specific instruc-
tiens for use with the co-cured
fechninue,

Clinical technigue

After cavity preparation the surface
of the tooth may be conditioned
with either polvacrylic acid or a
five second application of 37 por
cent phosphoric acid to remove
ther senear laver and lightly efch the
ename| surface,

One drop of Fuji Bond LC (G
liguid is added to one scoop of
poveder and mixed with a micro
prush into a smooth paste. Llsing
the same brush, the glass innomer
cemenl is smeared inoa thin laver
over the baze and dentine walls of
the: proparation.
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Fig 1. The restoralive interface
showing a 25 micron thick fayer of
restn modified glass jonomer cement

Fig 2. The interface within a restora-
fiom, befwesn composite resin and
resin modified glss fomomer cement,

fetwern enamel amd composite resin,

Fig 3. Craph showing thal co-cured
restoritions have 50 per cent greater
fraclure resistance when compared
o standard plass fomomer cement-
cownprosile resin samdwich  restora-
tirs,

Fig 6. Cross seclion viewed wnder
polarized light of composite resin
bonded to dentine by a resin based
adhesive svstem magnified by 8.
Nofe the Dbirefringence within [he
composite resin al the interface armd
awsociated with the penetration of the
bond into the denlinal tubules.

Fig 4. Cross section viewed under
polaricod light of compesite resin
Bornded to dental enamel with a resin
based adhesive system magnified by
#iv. Note the region of bircfringence
within the composite resin along the
fult lenuth of the restorative inferface.

Fig 7. Cross section of composite
resin bhonded fo dentine by the co-
cerved Techmigoe wsimg resin imodiied
{;fass iopnoemer cement as a bovcing
mntermedizry magnificd by S, Nofe
that there is no cvidence af hirefrin-
meace within the compasite resin al
the restorative interface.

Fig 5. Cross section viewed under polar-
ized fight of compaosite resin bouded fo
denfal enamel by e co-cured fech-
nique  wsing  resin_modifed plass
fanmitier coment a5 a homding interme-
dianry magnified by B, Note Hhat here
is mo evidence of birefringence within
the composile resin at the restorafive
inferiinee,

Fig & Microscopic appearance of a
restoralive margin after burnishing
the compesile resin to minimize the
thickmess of resin modified glass
inmmer coment,
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agrim F
Anincrement of composite resin,
less than 2 mm thick, 5 puddled
inlo the glass ionomer, displacing
all but a thin laver of cement
between the tooth and composite
resin.

Bath composite resin and resin
modified glass ionomer cement
are simultaneously photo initizted.
A lurther layer of resin modificd

glass jonomer cement s smeared
over the hardened compesite resin
and the walls of the cavity,
including the enamel margins.
iDiagram 21 An increment of
compaosite resin is placed to fill the
cavity and hurnished tovwards the
margins wilth a ball Burnisher, It is
important to burnish the com-
posite resin in this way in order to
minirmize the thickness of the glass
jonomer cement at the restarative
margins (Diagram 3. Fig. 81

The composite resin and  glass
onomer  cemenl are now  Co-
cured,

The restaration can be contoured
and finished vsing standard tech-
nigues. Care is reguired not 1o
averheat and dgatr;ﬂrate the thin
layer of resin modified  plass
fonomer cemenl al the resloralive
interface, _
The co-cured system is being used
by increasing  numbsers RTES
fralian denlists since 1991, The
long term usage and confirmed
wlinical suceess of resin meodified
glass fonomer cement lining mal-
erials supports the viability of this

echnigue that is both time effi-
cient amd easy ooose. Furthes-
more, when comparad to resin
hased bonding systers, the anec-
cotal experience of many practi-
tioners has been a substantial
reduction in the amount of post
nperative sensitivity and restora-
tion fracture.
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