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— ABSTRACT

THE MICROHARDNESS OF RESTORATIVE COMPOSITE AND DUAL-CURED
COMPOSITE CEMENT UNDER THE PRECURED COMPOSITE OVERLAY.

Sung-Ho Park, Chang-Kyu Lee
Department of Conservative Dentistry, College of Dentistry, Yonsei University

This study was designed to evaluate the microhardness of restorative composite resin and dual-cured
composite resin cement which were light cured through the 1.5mm thickness composite overlay. For
restorative materials, Z100 and Tetric Ceram were used. For dual cured composite cements, Variolink [
(VL) of three consistency (low, high, ultra high) were used. To determine the optimal microhardness of
7100, Tetric Ceram and Variolink I, each material was packed into the 1mm thickness teflon mold with-
out composite overlay and light cured for 60 seconds. Then the microhardnesses of each sample were mea-
sured, averaged and regarded as optimal hardness of each material. To evaluate the microhardness of
restorative composite resin and dual-cured composite resin cement which were light cured through the
1.5mm thickness composite overlay, the composites were packed into Imm thickness teflon mold, coverd
with celluloid strip, and then precured composite overlay which was made of Targis(Ivoclar/Vivadent,
Liechtenstein) was positioned. 2 types of visible light curing machine, the power density of one of which
was 400mW/cm® and the other was 900mW/cm?, and one type of argon laser were used to cure the restora-
tive composite and dual cured cement. For each group, 10 sample were assigned. The light curing tip was
positioned over the composite overlay and light cured for 1min., 2min. or 3min with visible light curing
machine or 15sec, 30 sec, 45sec, and 60 sec with argon laser. The Vickers hardnesses of upper and lower
surface of Z100, Tetric Ceram, and 3 types of VL II cement were measured. When the 900 mW/cm? curing
light was used, 2min. was needed for optimal curing of Z100 and Tetric Ceram. Variolink II did not be
cured optimally even though the curing time was extended to 3min. When 400mW/cm?® curing light was
used, 3min, was necessary for Z100, whereas 3min was not enough for Tetric Ceram. Variolink II was not
cured optimally even though the curing time was extended to 3min. When argon laser was used, Z100,
Tetric Ceram and Variolink II were not cured optimally in 60 seconds.

Key words : Laser, Light curing, Composite inlay, Composite resin cement
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Table 3. Microhardness of restorative composite and composite cement which were light cured with visible
light curing unit for 60 seconds. Figures in the parenthesis mean standard deviations.

54.4 (3.1)
53.3 (3.3)

102.4 (3.8)
101.7 (2.8)

Upper surface
Lower surface

48.2(0.9)
47.1(1.9)

66.8(1.2)
65.0(2.1)

60.4(2.1)
59.9(2.4)
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Table 4. Microhardness of restorative composite and composite cement which was cured with Argon laser.
The figures within the parenthesis is standard deviation. Vertical line indicates same microhardness

atp = 0.05 level.
e - 10see .- " Ihsec - - =30 ~+-60de
Z100 US 105.6(2.2)| 106.7(5.0) 102.5(2.7) 106.8(3.3)\
LS 97.7(3.0)| 102.1(3.0) 103.3(3.9) 105.0(3.2)
Tetric Ceram US 51.0(4.8) 49.3(1.4) 52.8(3.3) 56.2(3.2) ‘
LS 50.2(5.0) 48.1(3.8) 53.8(2.5) 58.0(2.4)

Table 5. Microhardness of restorative composite and composite cement under the Targis overlay.The figures

within the parenthesis is standard deviation. _

400 1000 Laser
upper lower upper lower upper Lower
1% 97.6(2.4) 87(2.4) 96.8(3.1) 92.4(3.9) 152 88.2(2.3) 68.6(3.4)
2% 104.1(6.2) 97.6(5.1) 114.9(10.8) 113.4(2.4) 302 104.4(5.0) 96.1(8.0)
3E 104.1(6.4) 101.9(8) 115.3(4.1)  114.8(3.7) 4bz 109.8(4.3) 105.1(3.6)
60x% 104.2(3.2) 98.1(7.2)
Tetric Ceram - - e R e
400 1000 Laser
upper lower upper lower upper Lower
1% 38.1(1.8) 29.2(2.1) 41.7(3.9) 34.7(3.5) 15z 46.4(1.2) 33.3(1.7)
2% 49.3(6.6) 43.5(56.5)  53.9(3.1) 52.4(1.6) 30x 52.6(1.9) 43.6(3.0)
3 53.5(4.6) 46.6(3.7) 54.2(1.3) 52.6(4.4) 4b% 55.7(1.87) 50.6(4.9)
7 602 58.5(4.9) 46.4(8.7)
400 1000 Laser
upper lower upper lower upper Lower
1% 38.3(1.3) 26.9(0.9) 38.4(2.4) 28.6(1.7) 15% 26.3(3.1) no
2% 384(1.7) 33.0(1.3) 42.4(1.4) 34.5(2.6) 30x 33.3(1.3) 25.7(1.9)
3% 39.5(2.00 37.2(1.1) 52.5(1.0) 37.0(1.5) 45z 40.0(2.4) 33.8(1.0)
7 60x 46.1(2.6)  43.8(1.3)
400 1000 Laser
upper lower upper lower upper Lower
1% 41.6(4.7 24.6(1.8) 46.5(2.11) 31.7(2.6) 15&% 28.7(1.1) 18.0(1.7)
2% 48.4(3.9) 36.1(2.7)  49.2(2.8) 46.5(1.4) 30% 41.5(1.9) 34.5(1.0)
3% 50(2.9) 41.712.9) 54.6(1.2) 43.7(1.9) 45% 57.7(1.6) 47.5(1.2)
60= 56.2(2.0) 48.2(0.9)
~VLI(ultra high) - - = A o e
400 1000 Laser
upper lower upper lower upper Lower
1% 47.0(1.9) 31.3(1.8) 58.4(1.6) 29.0(3.2) 15% 36.6(3.4) 22.7(1.7)
2% 63.7(2.7) 29.9(3.2) 58.6(2.8) 42.7(3.4) 30% 48.2(1.3) 45.3(1.8)
3% 62.5(4.2) 51.3(3.6) 62.8(3.4) 53.8(4.0) 45% 67.1(1.8) 58.1(2.0)
60x 67.7(2.7) 57.1(2.1)

112



2100 - upper surface
E::] lower surface

120 T
100 F.~ . T —
80 4

60 4

Microhardness

40 4

20

o 4 -
imin 2min 3min 1min 2min 3min 15sec 30sec 45sec 80sec

900 mW/om2 400 raW/cm2 Laser

Fig. 1. The microhardness of Z100 which was light
cured with visible light curing unit
(400mW/cm® or 900 mW/cm?®) or Laser.
Horizontal line indicate the optimal micro-
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Fig. 2. The microhardness of Tetric Ceram Wthh
was light cured with visible light curing unit
(400mW/cm? or 900mW/cm?) or Laser.
Horizontal line indicate the optimal micro-
hardness.

* indicate that there is significant difference
at p=0.05

hardness.
* indicate that there is significant difference
at p=0.05
Varlolink |l (Low) -upper surface
60 [:Ilower surfaec

Microhardness

900 mW/cm2 400mW/cm?2 Laser

variolink 1l (high)

) - upper surface
3
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900 mW/em2 400 mW/em2 Laser

Fig. 3. The microhardness of Variolink II{low viscos-
ity) which was light cured with visible light
curing unit ( 400mW/cm? or 900mW/cm?) or
Laser. Horizontal line indicate the optimal
microhardness.

* indicate that there is significant difference
at p=0.05

2& 2 B19E 4% 4% vAZTE dAth. Lasergs
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Fig. 4. The microhardness of Varlohnk I (hlgh vis-
cosity) which was light cured with visible
light curing unit ( 400mW/cm?® or
900mW/cm?) or Laser. Horizontal line indi-
cate the optimal microhardness.

* indicate that there is significant difference
at p=0.05
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Variolink # (UH)

) - upper surface -
) : lower surface

e . o i = . o o e e o e e St S St S -—

imin 2min 3min min: 2miA 3min 15eec 30s6C 4Bsec B0sec

900 mWicm2 . 400 mWiem2 Laser

Fig. 5. The microhardness of Variolink II (ultra high
viscosity) which was light cured with visible
light curing unit (400mW/cm® or
900mW/cm?®) or Laser. Horizontal line indi-
cate the optimal microhardness.

* indicate that there is significant difference
at p=0.05
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