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Composite Materials

Composite Resins

0.6 µm
average 

66



Available Bulk Fill Materials

•Flowable liners/bases:
–Surefil SDR Flow (Dentsply)
–Filtek Bulk Fill (3M ESPE)
–Venus Bulk Fill (Heraeus Kulzer)
–X-tra Base (Voco)

•Restorative:
–Tetric Evo Ceram Bulk Fill (Ivoclar)
–Sonic Fill (Kerr)
–X-tra fil (Voco)

•Other Restorative (older): Alert 
(Pentron), QuiXX (Dentsply)

4 mm

Study Material Method Cure Energy Cure Depth

Campodonico, 
2011

Xtrafil KHN (Tooth) 24 J/cm2 > 3.5 mm

Flury, 2012 SDR, Venus, Tetric ISO4049 10 J/cm2 

20 J/cm2

4+ SDR, Venus 
not Tetric 
4+ All passFinan, 2013 Xtrabase, SDR DC 

KHN (mold)
13 J/cm2 4+ All pass

Tiba, 2013 Sonic, Tetric, 
Xtrafil, Xtrabase, 
Venus, SDR, Filtek

ISO4049 

KHN (80%)

Varied  
(manuf. recom.)

Tetric and Sonic 
just fail by ISO 
4+ All (80% test)

Czasch, 2013 SDR, Venus DC 
KHN (mold)

24 J/cm2 4+ All pass

El Damanhoury, 
2013 

SDR, Venus, Filtek, 
Tetric, Xtrafil

KHN (mold) 20 J/cm2 4mm  All pass

DEPTH OF CURE 

• Consensus: 
– Bulk fill composites generally show reduced 

contraction stress and cuspal deflection, especially 
those used as bases, likely due to a combination of 
factors:  fewer C=C conversions, lower stiffness, stress 
relief 
▪ El-Damanhoury and Platt, Oper Dent, 2013 (epub; in press) 
▪ Rullman et al., Schweiz Monatsschr Zahnmed 122:4:294-8, 2012  
▪ Moorthy et al., J Dent 40:500-5, 2012 
▪ Van Ende et al., Dent Mater 29:269-77, 2013.

CURING STRESS MARGINAL QUALITY

• Consensus: 
– Bulk fill composites (placed in bulk or incrementally) 

generally show similar marginal adaptation and 
leakage as conventional composites placed 
incrementally. 
▪ Roggendorf et al., J Dent 39:643-7, 2011 
▪ Moorthy et al., J Dent 40:500-5,2012 
▪ Juloski et al., Am J Dent 26:271-7, 2013 
▪ Campos et al., J Dent, 2014 (epub, in press) 
▪ Furness et al., J Dent 2014 (epub, in press)

PHYSICAL PROPERTIES

• Consensus: 
– Bulk-fill composite properties approach but are 

typically lower than micro/nanohybrids. 
– Those designed as needing a capping material should 

have one. 
▪ El-Safty et al., Dent Mater 28:928-35, 2012 
▪ Tiba et al., ADA PPR 8(3):13-26, 2013  
▪ Ilie et al., Oper Dent, 2013 (epub, in press)  
▪ El-Damanhoury and Platt, Oper Dent (epub, in press) 

• In vitro evidence suggests that bulk fill composites: 
– meet their claims regarding depth of cure 

• enhanced translucency; more efficient curing 
– typically have lower contraction stress than micro/

nanohybrid composites, but equivalent marginal adaptation 
and sealing 
• lower E or shrinkage; stress modulation 

– have lower physical properties in general than micro/
nanohybrid conventional composites 
• typically lower filler levels; pre-polymerized resin fillers 

• Clinical outcomes?  Expect comparable outcomes.

SUMMARY



Name Fillers Size Resin Vol%

P50 ZrSiO spheres 3.5-.01 (avg 
0.6 µm)

bis-GMA, TEGDMA 66

P60 ZrSiO spheres 3.5-.01 (avg 
0.6 µm)

bis-GMA, bis-EMA (6), 
UDEMA

66

Z100 ZrSiO spheres 3.5-.01 (avg 
0.6µm)

bis-GMA, TEGDMA 66

Z250 ZrSiO spheres 3.5-.01 (avg 
0.6µm)
dense pack

bis-GMA, bis-EMA (6), 
UDEMA,Tegdma 60

Z350 ZrSiO 
nanospheres
nanoclusters

20 nm 
5-20 nm
0.6-1.4 µm

bis-GMA, bis-EMA (6), 
UDEMA,Tegdma

59.5

Supreme Plus ZrSiO 
nanospheres
nanoclusters

75 nm
0.6-1.4 µm

bis-GMA, bis-EMA (6), 
UDEMA, Tegdma

57.7

Supreme XT
(Optical)

ZrSiO 
nanospheres
nanoclusters
ZrO 
nanospheres

20 nm
5-20 nm
0.6-10µm 

4-11 nm

bis-GMA, bis-EMA (6), 
UDEMA, Tegdma

55.6 -63.3

Bulk Fil ZrSiO 
nanospheres
nanoclusters
ZrO 
nanospheres
YbF3

20 nm
5-20 nm
0.6-10µm 

4-11 nm
100 nm

AUDMA, UDMA, 1-12 
dodecane DMA
(New methacrylate 
monomers)

58.4

What we know about Posterior Composites

can have good longevity
are at greater risk of recurrent caries than 
amalgam (3-4 X risk)
Composites in premolars perform better than 
in molars
smaller volumes perform better than larger 
composites
Technique matters

Class II Sandwhich Technique

•   239 class II cavities @ 3 yrs
•   5% failure (12 restorations)
– 7 partial fractures of composite
– 3 secondary caries

Van Dijken et al. (1999): Longevity of extensive class II open-
sandwich restorations with a RMGI cement J Dent Res 
78:1319-1325

Class II Sandwhich Technique

• 220 class II cavities @ 6 yrs
• 47% in high caries risk patients
•   19% failure 
– 10 secondary caries
– 20 tooth or materials fractures

• dissolution of RMGI can become a problem 
in high caries risk patients 

Andersson-Wenckert IE, van Dijken JW, Kieri C. Durability of extensive Class II 
open-sandwich restorations with a resin-modified glass ionomer cement after 6 
years. Am J Dent 2004;17:43-50.

11 data sets from 8 authors 

The presence of a liner or base from glass-ionomer cement 
was shown to have a negative influence on survival of the 
restoration. However, without the 2 large practice-based 
studies, this effect was not found, indicating that this finding 
was related to those datasets and may be related to operator 
factors.



Failure analysis Failure analysis

overall survival greater 
with total etch than 
with open Sandwich 

(Vitrebond-RMGI liner)

Fu
ji 
2 

LC

Liners much less stiff than restorative materials

Are there other materials that 
work?


