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Abstract
The aim of this research was to study the effect of intermittent polymerization on marginal adaptation by comparing the marginal adaptation of intermittently polymerized composite to that of continuously polymerized composite.
The materials used for this study were Pyramid (Bisco Inc., Schaumburg, U.S.A.) and Heliomolar (Ivoclar Vivadent, Liechtenstein). The experiment was carried out in class II MOD cavities prepared in 48 extracted human maxillary premolars. The samples were divided into 4 groups by light curing method; group 1- continuous curing (60s light on with no light off); group 2- intermittent curing (cycles of 3s with 2s light on & 1s light off for 90s); group 3- intermittent curing (cycles of 2s with 1s light on & 1s light off for 120s); group 4- intermittent curing (cycles of 3s with 1s light on & 2s light off for 180s). Consequently the total amount of light energy radiated was same in all the groups. Each specimen went through thermo-mechanical loading (TML) which consisted of mechanical loading (720,000 cycles, 5.0 kg) with a speed of 120 rpm for 100 hours and thermocycling (6000 thermocycles of alternating water of 50℃ and 55℃). The continuous margin (CM) (%) of the total margin and regional margins, occlusal enamel (OE), vertical enamel (VE), and cervical enamel (CE)) was measured before and after TML under a × 200 digital light microscope.
Three-way ANOVA and Duncan's Multiple Range Test was performed at 95% level of confidence to test the effect of 3 variables on CM (%) of the total margin: light curing conditions, composite materials and effect of TML. In each group, One-way ANOVA and Duncan's Multiple Range Test was additionally performed to compare CM (%) of regions (OE, VE, CE).
The results indicated that all the three variables were statistically significant (p < 0.05). Before TML, in groups using Pyramid, groups 3 and 4 showed higher CM (%) than groups 1 and 2, and in groups using Heliomolar, groups 3 and 4 showed higher CM (%) than group 1 (p < 0.05). After TML, in both Pyramid and Heliomolar groups, group 3 showed higher CM (%) than group 1 (p < 0.05). CM (%) of the regions are significantly different in each group (p < 0.05). Before TML, no statistical difference was found between groups within the VE and CE region. In the OE region, group 4 of Pyramid showed higher CM (%) than group 2, and groups 2 and 4 of Heliomolar showed higher CM (%) than group 1 (p < 0.05). After TML, no statistical difference was found among groups within the VE and CE region. In the OE region, group 3 of Pyramid showed higher CM (%) than groups 1 and 2, and groups 2,3 and 4 of Heliomolar showed higher CM (%) than group 1 (p < 0.05).
It was concluded that intermittent polymerization may be effective in reducing marginal gap formation.
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  Schematic drawing of cavity preparation.
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  Upper view of the shutter appliance.
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  Metallic fixer with a tooth (R&B, Daejeon, Korea).
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  Gap on margin between the tooth and the resin (× 200).
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  Continuous margin between the tooth and the resin (× 200).
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  Chewing simulator (R&B, Daejeon, Korea).
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  Experimental procedures.
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  Marginal adaptations before loading in the regions (Pyramid).
  T: total margin, OE: occlusal enamel margin, VE: vertical enamel margin, CE: cervical enamel margin


  The letters represent the results of Duncan's Multiple Range Test.
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  Marginal adaptations before loading in the regions (Heliomolar).
  T: total margin, OE: occlusal enamel margin, VE: vertical enamel margin, CE: cervical enamel margin


  The letters represent the results of Duncan's Multiple Range Test.
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  Marginal adaptations after loading in the regions (Pyramid).
  T: total margin, OE: occlusal enamel margin, VE: vertical enamel margin, CE: cervical enamel margin


  The letters represent the results of Duncan's Multiple Range Test.
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  Marginal adaptations after loading in the regions (Heliomolar).
  T: total margin, OE: occlusal enamel margin, VE: vertical enamel margin, CE: cervical enamel margin


  The letters represent the results of Duncan's Multiple Range Test.
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  Restorative materials used in this study
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  List of investigated photoactivation methods with their curing cycles
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  Three-way ANOVA for 3 variables

a): before or after TML (thermo-mechanical loading)
b): Pyramid or Heliomolar
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  Mean total CM (%) of each group and DMR Grouping

CM: continuous margin, DMR: Duncan's Multiple Range Test, TML: thermo-mechanical loading
*: statistically significant difference between Pyramid and Heliomolar (p < 0.05).
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  Mean CM (%) of tooth regions and DMR Grouping (Pyramid)

T: total margin, OE: occlusal enamel, VE: vertical enamel, CE: cervical enamel
DMR: Duncan's Multiple Range Test
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  Mean CM (%) of tooth regions and DMR Grouping (Heliomolar)

T: total margin, OE: occlusal enamel, VE: vertical enamel, CE: cervical enamel
DMR: Duncan's Multiple Range Test





[BACK]





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g009-l.jpg
M)

90

(]

0

0

bl TMLIHe)

Hilll






OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g004-l.jpg





OEBPS/image/ReficonCrossRef.gif
CROSSREF





OEBPS/image/ReficonPubmed.gif
PUBMED





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-i003-l.jpg
Source df Sum of squares Mean square P value
Time' 1 511.148 511.148 <. 0001
Group 3 211911 10.86 €. 0001
Material” i 143.634 7.36 0.0080
Error 90 1755.49 19.505






OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g010-l.jpg
M%)

90 |

[

0 |

60

s0 -

aftar TMLIPY)

oF vE

™ groun

oroun?
O group?
W rount





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g006-l.jpg






OEBPS/image/ReficonKoreaMed.gif
KOREAMED





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-i004-l.jpg
Cron Pyramid Heliomolar
Mean (StdDev)  DMR Mean (StdDev)  DMR
1 7899 (3.49) B 8105 (3.39) B
Before TML 2 7931 (285) B 8456 (3.37) AB
3 8484 (3.15) A 85.90  (1.67) A
4 85.23 (4.65) A 87.55  (4.71) A
1 7378 (4.30) B .98 (5.46) B
After TML 2 7640 (5.87) AB 7964 (7.30) AB
3 8162 (597 A 8271 (272 A
4 79.01 (7.1 AB 8137 (283) AB






OEBPS/image/icon-orcid.jpg





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-i001-l.jpg
Material Manufacturer Lot No.

Heliomolar Ivoclar Vivadent, Liechtenstein E54834
Pyramid Bisco , Schaumburg, U.S.A 100014949






OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g008-l.jpg
UTEN]

100

%0 -

80
0
&0

20

setors TMLIMY)

T oE CE

Byoos

O prowsz
Ogrownl
W grovnt





OEBPS/image/icon_corresp.gif





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g003-l.jpg





OEBPS/image/ReficonKoMCI.gif
KoMcl.





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-i006-l.jpg
Group “Tooth Mean CM (%) before TML Mean CM (%) after TML.
region Mean_(Std Dev) DMR Mean (Std Dev) DMR
T 81.05 (3.39) 7598  (5.46)
group 1 OE 75.28 (11.64) A 6708 (11.31) B
VE 8744 (1.10) A 8323 (5.58) A
CE 79.76 (12.55) A 76.19 (14.76) AB
o 84. (3.37) 7964 (7.30)
group 2 OE 8653 (5.56) A 8216  (8.59) A
VE 8364 (9.29) A 8146  (5.20) A
CE 7482 (4.16) B 7294 (15.21) A
T 8590 (167 8271 (2.72)
group 3 OE 8239 (621) A 79.83  (7.03) A
VE 89.09  (7.50) A 8493 (6.01) A
CE (13.78) A 8382  (8.50) A
T @) 8137 (283
group 4 OE 9001 (7.8 A 8112 (4.40) A
VE 8740 (744) A 8118  (3.52) A
CE 83.95 (5.63) A 78.88  (6.24) A






OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g005-l.jpg






OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g001-l.jpg





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g011-l.jpg
cMIsl

1o

a0

i

50

a0

s TMLIHW)

Hilll

cE

aroup!
|1 aroup
|0 proups
Imaroupe





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g007-l.jpg
Specimen

—

Marginal adaptation analysis
L

Thermo-mechanical loading

L

Marginal adaptation analysis

J

Statistical analysisal






OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-i002-l.jpg
roup subgroup. curing type Photoactivation method

1 Pyramid continuous Cycles of 60s light on with no light off for 60s
Heliomolar

2 Pyramid intermittent Cycles of 3s with 2s light on & 1s light off for 90s
Heliomolar

3 Pyrauid intermittent Cyeles of 2s with 1s light on & 1s light offfor 120
Heliomolar

4 Pyramid intermittent Cycles of 35 with 1s light on & 2s light off for 180s

Heliomolar






OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-g002-l.jpg





OEBPS/images/ArticleImage/0185JKACD/jkacd-32-248-i005-l.jpg
Gt Tooth Mean CM (%) before TML, Mean CM (%) after TML
region Mean (Std Dev)  DMR Mean (Std Dev)  DMR
¢ 7899 (3.49) 73.78  (4.30)
group 1 OE 79.21 (7.40) A 7428 (8.13) A
VE 85.24  (3.23) A 7743 (463) A
CE 7188 (5.84) B 68.01 (15.24) A
T 79.31 (2.85) 76.40 (5.87)
group 2 OE 77.53 (10.47) AB 7715 (7.20) AB
VE 8549  (8.30) A 8177 (10.67) A
CE 69.53 (10.02) B 67.34 (13.88) B
T 84.84 (3.15) 8162 (597
group 3 OE 87.87 (7.52) A 8745 (3.83) A
VE 87.50  (3.70) A 8102 (10.62) AB
CE 75.50 (12.82) B 7432 (12.74) B
T 85.23  (4.65) 79.01 (7.1
group 4 OE 88.68 (7.55) A 8279 (8.97) A
VE 86.76  (5.02) A 78.98 (13.77) A
CE 77.28 (12.3 A 7121 (11.34) A






