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ABSTRACT
SLUMPING TENDENCY AND RHEOLOGICAL PROPERTY OF FLOWABLE COMPOSITES

In-Bog Lee*, Sun-Hong Min, Sun-Young Kim, Byung-Hoon Cho, Seung-Ho Back
Department of Conservative Dentistry, School of Dentistry, Seoul National University

The aim of this study was to develop a method for measuring the slumping resistance of flowable resin
composites and to evaluate the efficacy using rheological methodology.

Five commercial flowable composites (Aelitefil flow:AF, Filtek flow:FF, DenFil flow:DF, Tetric flow:TF
and Revolution:RV) were used. Same volume of composites in a syringe was extruded on a glass slide using
a custom-made loading device. The resin composites were allowed to slump for 10 seconds at 25°C and
light cured. The aspect ratio (height/diameter) of cone or dome shaped specimen was measured for esti-
mating the slumping tendency of composites. The complex viscosity of each composite was measured by a
dynamic oscillatory shear test as a function of angular frequency using a rheometer. To compare the slump-
ing tendency of composites, one way-ANOVA and Turkey’s post hoc test was performed for the aspect ratio
at 95% confidence level. Regression analysis was performed to investigate the relationship between the
complex viscosity and the aspect ratio. The results were as follows.

1. Slumping tendency based on the aspect ratio varied among the five materials (AF (FF { DF{TF(RV).

2. Flowable composites exhibited pseudoplasticity in which the complex viscosity decreased with increas-
ing frequency (shear rate). AF was the most significant, RV the least.

3. The slumping tendency was strongly related with the complex viscosity. Slumping resistance increased
with increasing the complex viscosity.

The slumping tendency could be quantified by measuring the aspect ratio of slumped flowable composites.
This method may be applicable to evaluate the clinical handling characteristics of flowable composites.

(J Kor Acad Cons Dent 34(2):129-135, 2009)
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1. Flowable 5%#1%1¢] slumping 743 574

FANE et 44 £52 plungerg 7143t &

FEE A= F e FHE AFSET (Figure.1).
Flowable H&#171& W4 4.7 mm¢? 1 ml £3<] FAP]
o A Fe & FFog $4Y 4 e cross head 3h
o FA1E A7 F WA 0.8 mm A5 needles

AHgsto] shilel] E7l dn]7d & slide glass Yol &3 e

Flowable 531219 713 88 24 54L& @& 4 & ARt FAP plunger«l 7 £rg AL &
T2 Q3 3543 A4 & Slumping Agelt}. 2HEd 2 cross headoll 28 stepper motor® A% 1L, & A
AAe AgE air B3-S FA] needles F3F AL dolME 0.2 mm/s9 52 1 mmE 7 HS}OJ] 17.3
Z Ao, ABE Fxr} Yol 44| 22+ Aol st mm’e] EAHAE A=t Plungere #AEol 4. 7
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Table 1. The flowable resin composites used in this study.

Material Code Batch No. Manufacturer

Aelite flow AF 0500010629 Bisco (Schaumburg, IL, USA)

Filtek flow FF 5GJ 3M-ESPE (St.Paul, MN, USA)

DenFil flow DF FR8406135 Vericom (Anyang, Korea)

Tetric flow TF F09392 Ivoclar-Vivadent (Schaan, Liechtenstein)
Revolution RV 302874 Kerr (Orange, CA, USA)
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Figure 1. Schematic diagram of composite loading device.
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Figure 2. a) Lateral view of cured flowable composites after slumping for 10 s at 257C. b) Aspect ratio (height/base diameter) of

cured slumped composite was measured to compare the slumping tendency among composites.

Table 2. Post-slumped aspect ratio and complex viscosities at varying oscillation frequency of flowable composites.

Composite  Aspect ratio Complex viscosity 7* (Pa.s] at varying frequency @ (rad/s)
w=0.1 1 10 100
AF 1.60 (0.17)* 25114 3749 528 92
FF 1.13 (0.09)° 8976 2152 400 93
DF 0.72 (0.06)° 7150 1677 325 86
TF 0.40 (0.03)° 428 155 67 41
RV 0.28 (0.02)° 111 33 8.9 5.2

Different superscripts mean that there is statistically significant difference (P<0.05).
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Figure 4. Representative curves of complex viscosity of composites as a function of angular frequency in a dynamic oscillatory

shear - frequency sweep test. The viscosity very rapidly decreased with increasing frequency (a: logarithmic plot, b linear

plot).
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