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Composite History

Dr. R.L. Bowen
‘bis-GMA’

“Adaptic”

Microfilled composite

1956

1960’s
1970’s

1980’s
1990’s

2000’s

Light-initiated composite
Posterior composite
Hybrid composite
Flowable, packable, etc.

Nanocomposite
Non-shrink composite ?
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Dental Composite
o LS Resin matrix
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Fillers

SiO, , barium glass, ZrO,

macrofills (>10 um); midifills (1-10 um)
minifills (0.1-1 um); microfills (0.04-0.1 um);
nanofills (0.02-0.07 um)

40% - 80"% by weight
Note : vol % is 15-20 % lower




Classification

Glass particles ; size 1-15 um

Amorphous silica ; size ~ 0.04 um

Filler load ~ 80 wt%
Glass particles (Avg size ~ 5 um)
+ microfillers




Fillers Zirconialsilica

sol-gel process
spherical

polishability

continuum In sizes

)\ 4

Z100, Z250, Palfique high packing density
(3M ESPE) (Tokuyama) (85 i %)




Resin matrix
(light-activated composite)

Monomer : bis-GMA, bis-EMA, UDMA

Diluent : TEGDMA
Photoinitiator : camphorquinone

Co-initiator : tertiary amine
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Dimethacrylate monomer




Polymerization shrinkage

Current systems : 2-3 % vol shrinkage

Products in development




O, inhibition layer
= uncured monomer film at the surface

film thickness ~ 10 um

not biocompatible  should be removed

? between increments ?

Biocompatibility

‘Most monomers have some biologic activity

but ... biocompatible when reacted
into polymer...’




Recommendations
 Well cured

- Remove O, inhibition layer

* Avoid contact with uncured resin
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VERY WIDE RANGE OF MATERIALS

SEALANTS
MICROFILL
FLOWABLE

HYBRID &

RELATED MATERIALS
PACKABLE or

CONDENSABLE
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APPARENT VISCOSITY

FIOWEIENCOMPOSILES

THERE ARE SIGNIFICANT ‘FLOW’ PROPERTY
DIFFERENCES BETWEEN DIFFERENT PRODUCTS
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Floweinla Comrlgositas

THERE ARE SIGNIFICANT ‘FLOW’ PROPERTY
DIFFERENCES BETWEEN DIFFERENT PRODUCTS

...contrast
REVOLUTION HIGHER
4000 VISCOSITY;
w000 | SHOWS
7 250 “SHEAR
= 100 ¢ THINNING”
500 k~ DIFFERENT

0

0 0.2 0.4 0.6 0.8 . TECH NIQUE
SHEAR RATE [1/s] AND

APPLICATIONS?

APPARENT VISCOSITY
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THERE ARE SIGNIFANT COMPOSITIONAL
DIFFERENCES BETWEEN DIFFERENT PRODUCTS

Material  Filler content
(mass %)
Henry Schein 41
Starflow 61
Revolution 60
Florestore 50
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Flowable composites
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Filler contents have o6 53
Caught up

higher shrinkage flowable hybrid

compromised mechanical properties
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Need improvements?

Practical questions  Flowable / Packable
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