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Three-dimensional X-ray micro-computed tomography analysis of polymerization
shrinkage vectors in flowable composite

Takemura, Yukihiko

2,300,000

The polymerization shrinkage of flowable resin composites was evaluated using air
bubbles as traceable markers.Three different surface treatments i.e. an adhesive silane coupling agent, a
separating silane coupling agent, and a combination of both, were applied to standard cavities. Before
and after polymerization, X-ray micro-computed tomography images were recorded. Their superimposition and
comEarison allowed position changes of the markers to be visualized as vectors. The movement of the
markers in the resin composite was, therefore, quantitatively evaluated from the tomographic
ima?es.Adhesion was found to significantly influence shrinkage patterns. The method used here could be
employed to visualize shrinkage vectors and shrinkage volume.
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Table
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Table  Percentage volume changes of interfacial gap and shrinkage volume fraction (mean and .., n=6, pooled values)

(volume%) Group A Group B Group C

Free surface contraction 5.96:0.06* 2.67:0.25° 2.2040.53°
Side wall contraction 0.89:0.06* X 6 1.160.07¢
Cavity floor contraction 0.00:0.01* 0.1420.04* 1652027
Total contraction 4.87:0.08* 4.99:0.12* 5.01£0.46*

Tukey-Kramer test was conducted to compare the three groups
Each letter label (2, b, and c) denotes sets of mean values with no statistically significant differences (p=0.05).

Group A
Group B Group C
p<0.05
Group B
p<0.05
Group C  Group
A Group B

Gourp A

Group B
Group C Group
B Group A

GroupA  Group C

C-factor 3.4

Group B

10F2S-31 3 10nm

Group B

Group C  Group A, B 10F2S-31



Group A, B C

Fig. 2
Group A
Group B
Group A
Group C
1/2
uCT

The shrinkage
vector of light cured composites is oriented
toward the irradiated surface of the restoration”

1

Yukihiko TAKEMURA, Koji HANAOKA,
Ryota KAWAMATA, Takashi SAKURAIL,
Toshio TERANAKA. Three-dimensional
X-ray micro-computed tomography analysis
of polymerization shrinkage vectors in
flowable composite. Dental Materials
Journal 2014; 33: 476483

4
2014 141
2014. 10. 30.
2014 141
2014. 10. 30.
2
2015
142
2015. 06. 26
2015
143
2015. 11. 12.
0
0
0



(0
TAKEMURA  YUKIHIKO

80573584

2

3)



