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According to the Depth of Cure
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— Abstract

Composite resin becomes an essential material in pediatric dentistry. However, incremental filling of composite resin
to minimize the polymerization shrinkage takes time. To reduce the polymerization shrinkage, clinicians and researchers
have focused on bulk-filling materials. Bulk-base composite resin is newly introduced as bulk-filling composite resin. The
purpose of this study was to evaluate microhardness profile of bulk-base composite resin according to the depth of cure.

A high flow bulk-base material and a low flow bulk-base material were used for experimental group, and a conventional
composite resin was used for control group. Each group consist of 20 specimens, 3.5 x 3.5 x 5.0 mm mold was used
to make specimen. Specimens were sectioned at the 2 mm and the 3 mm depth with milling machine. Microhardness
profile was measured at the surface, 2 mm depth, 3 mm depth, and 4 mm depth.

Microhardness of control group showed statistically significant difference (p < 0.05) according to the polymerization
depth. In contrast, experimental group showed no statistically significant difference, except between 0 mm and 4 mm at
HFB, 0 mm and 2 mm, 0 mm and 3 mm at MFB.

At the surface and the 2 mm depth, the control group showed higher microhardness than the experimental groups (o
< 0.05). However, at the 4 mm depth, the experimental groups showed significantly higher microhardness (p < 0.05).

The results from this study, the bulk-base composite resin showed higher microhardness at the 4 mm and lower
microhardness at the surface and the 2 mm depth. Therefore, if bulk-base resin overcomes the mechanical weakness, it
could be considered using in pediatric dentistry.
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AMHAOZ bulk-base 2+ Xl 2Z2 HFB (High flow bulk-
base, Sun medical co, LTD, Japan), MFB (Medium flow bulk-
base, Sun medical co, LTD, Japan)& A3t 0 (=202 H

£ 23} y|7(Z-350, 3M ESPE, USA)S AFES}CHTable 1).
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Light-emitting diodes (LED, Elipar™ FreeLight 2, 3M, ESPE,

Table 1. Restorative materials used in the experiment
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Product (code) / shade

Manufacturer

Experimental group

Control group

Medium flow bulk-base (MFB)
High flow bulk-base (HFB)

Filtek Z-350 (Z-350) / Body B2

Sun Medical co., LTD
Sun Medical co., LTD

3M ESPE, St.Paul, MN, USA
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3.2f 2Ol M DI = HIE

2 mm, 3 mm, 4 mm ZO|0jA EHDIIO OJMZE HES At
=t A1}, HFBQI MFB= EE =0|0| A 80%0|AQ| OJMEE

H&2 2RACE 0[0] Btslf Z-3502 2 mmOjA{Zt 80% Of4fQf O]
N4k HE2 20|12, 3 mmet 4 mmoAM= 80% O|2te| Zt2
LIEFLY QI CHFig. 2).
Table 2. Vikers microhardness of each group
HFB MFB Z-350
Depth
Mean (Hv) SD N Mean (Hv) SD N Mean (Hv) SD N
0 mm 23.8° 2.2 29.3¢ 31 51.6° 45
2 mm 226 13 25.6° 34 475 23
20 20 20
3 mm 24 14 26.5¢ 2.7 25.29 84
4 mm 21.8° 11 27.8¢ 24 114" 3.0
Sum 226 17 80 27.3 32 80 339 17.3 80

Different uppercase letters indicate statistically different Vickers surface hardness values at p < 0.05.

Same uppercase letters are not significantly different (o > 0.05).

N (Number), SD (Standard deviation), HFB (High Flow bulk base resin), MFB (Medium Flow bulk base resin).
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Fig. 1. Comparison of Vikers microhardness at 0 mm, 2
mm, 3 mm, 4 mm of each group.
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Fig. 2. Comparison of microhardness ratio at 2 mm, 3 mm,
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