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ABSTRACT

COMPARISON OF THE RESIDUAL STRESS OF THE NANOFILLED COMPOSITES

Jeong-won Park*
Department of Conservative Dentistry, College of Dentistry, Yonsei University, Yongdong Severance Hospital

“Residual stress” can be developed during polymerization of the dental composite and it can be remained
after this process was completed. The total amount of the force which applied to the composite restoration
can be calculated by the sum of external and internal force. For the complete understanding of the restora-
tion failure behavior, these two factors should be considered. In this experiment, I compared the residual
stress of the recently developed nanofilled dental composite by ring slitting methods.

The composites used in this study can be categorized in two groups, one is microhybrid type-Z250, as control
group, and nanofilled type-Grandio, Filtek Supreme, Ceram-X, as experimental ones. Composite ring was
made and marked two reference points on the surface. Then measure the change of the distance between
these two points before and after ring slitting. From the distance change, average circumferential residual
stress (@) was calculated. In 10 minutes and 1 hour measurement groups, Filtek Supreme showed higher
residual stress than 7250 and Ceram-X. In 24 hour group, Filtek showed higher stress than the other groups.

Following the result of this experiment, nanofilled composite showed similar or higher residual stress than
7250, and when comparing the Z250 and Filtek Supreme, which have quite similar matrix components,
Filtek Supreme groups showed higher residual stress. (J Kor Acad Cons Dent 33(5):457-462, 2008)
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2722 microhybrid-typed £%3 E3He79
7250 (3M ESPE, St. Paul, MN, USA)& ©]43}x
Nanofilled H&# %22 Grandio (Voco, Cuxhaven,
Germany) Filtek Supreme (3M ESPE, St. Paul, MN,
USA), 283 Ceram-X (Dentsply/deTrey, GmbH,
Konstanz, Germany) & ©|-£3F1th (Table 1).
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Table 1. Characterization of the resin composites tested
Bizain Unmpozie Classification Basic Composition Particle Size Filler Loading
(Manufacturer) (vol %)
7250 Microhybrid Zirconia/Silica filler Glass filler 60.0
(3M Espe) bis-GMA, bis-EMA, UDMA, TEGDMA 0.19-3.3um
Grandio (Voco) Nanohybrid Ba-Al-Borosilicate glass filler, silica Glass filler: 0.1 - 2.5 im 714
nanofillers, bis-GMA, TEGDMA Nanofillers: 20 - 60 nm
Ceram-X mono Nanohybrid Functionalised silicon dioxide nanofiller, Glass filler : 1.1 - 1.5um 57.0
(Dentsply deTrey Ba-Al-Borosilicate glass, methacrylate-modified
GmbH) polysiloxane, dimethacrylate resin, methacrylate ~ Nanofillers: 2.3 and 10 nm
Filtek Supreme Nanofilled Zirconia/silica cluster filler, Nanofillers: 5 - 20 nm 517
(3M Espe) bis-GMA, bis-EMA, UDMA, TEGDMA Clusters: 0.6 - 1.4 um

bis-GMA, bisphenol glycidyl methacrylate; bissfEMA, bisphenol A polyethylene glycol diether dimethacrylate: UDMA,
urethane dimethacrytate, TEGDMA, tetraethyleneglycol dimethacrylate.
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Figure 1. Geometry of the expermental ring before and after slitting.
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1*2‘ E4 =489t (Scion Image Beta 4.02, Scion
0., Frederick, MA, USA).
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ential residual stress (99)& AXFFHATH (Seif and
Short, 2002):

o, = 417, [ .Il-..:- lnp a ¥ .'-"|-.|F‘ . ka3 lng — .|}
H] i ] b " (1)

}:l
FES A

H=i{b =g ¥ -I.l'-"".l.hl;.'l."' all (2)

N af [ (h™ @y —da B (doplh ! an®

YT R il | (3)
(5a=0r)

a=o @

a = inner radius of composite ring

b = outer radius of composite ring

r = radius measured at a point of the ring thick-

ness

Mr = residual moment

a = change in angle between the two points

E = elastic modulus of the composite

0y = distance between the two point before cutting
= distance between the two point after cutting.
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gsin: residual stress whenr = a
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Table 2. Measured circumferential residual stress (dsave) value and elastic modulus of test materials

7250 Grandio Ceram-X Filtek Supreme
Elastic modulus 11.5 GPa 16.4 GPa 6.9 GPa 11.7 GPa
10 min (d%ave) 0.56 + 0.38 1.24 + 041" 0.87 + 0.20° 1.76 £ 0.69"
1 hr (6ave) 0.94 + 0.42° 1.65 + 0.57* 1.26 + 0.29° 2.37 + 0.64°
24 hr (0bave) 1.41 + 0.65° 241 +0.94° 2.01 £0.51° 3.60 + 0.84°
d5ave means average circumferential residual stress of composite ring.
Same superscript in the same row means statistically not different (p < 0.05).
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