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ABSTRACT

POLYMERIZATION SHRINKAGE OF COMPOSITE RESINS
CURED BY VARIABLE LIGHT INTENSITIES

Mi-Young Lim?, Kyung-Mo Cho?, Chan-Ui Hong*
'Department of Conservative Dentistry, School of Dentistry Dankook University,
‘Department of Conservative Dentistry, School of Dentistry Kangnung National University

The purpose of this study was to compare the effect of exponential curing method with convention-
al curing and soft start curing method on polymerization shrinkage of composite resins.

Three brands of composite resins (Synergy Duo Shade, Z250, Filtek Supreme) and three brands of
light curing units (Spectrum 800, Elipar Highlight, Elipar Trilight) were used. 40 seconds curing
time was given. The shrinkage was measured using linometer for 90 seconds.

The effect of time on polymerization shrinkage was analysed by one-way ANOVA and the effect of
curing modes and materials on polymerization shrinkage at the time of 90s were analysed by two-
way ANOVA. The shrinkage ratios at the time of 20s to 90s were taken and analysed the same way.
The results were as follows:

1. All the groups except Supreme shrank almost within 20s. Supreme cured by soft start and expo-

nential curing had no further shrinkage after 30s (p < 0.05).

2. Statistical analysis revealed that polymerization shrinkage varied among materials (p = 0.000) and

curing modes (p = 0.003). There was no significant interaction between material and curing mode.

3. The groups cured by exponential curing showed the statistically lower polymerization shrinkage

at 90s than the groups cured by conventional curing and soft start curing (p < 0.05).
4. The initial shrinkage ratios of soft start and exponential curing were statistically lower than
conventional curing (p ¢ 0.05).

From this study, the use of low initial light intensities may reduce the polymerization rate and, as

a result, reduce the stress of polymerization shrinkage. (J Kor Acad Cons Dent 32(1):28-36, 2006)

Key words: Polymerization shrinkage, Light intensities, Soft start, Exponential curing, Linometer,
Polymerization rate
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Al 71 BRI Al 7FA] FEAF WS o] &ato],
2t ASEE A 74A] F2AL A wet F 970 o R
7890, AAEE Synergy Duo Shade (Coltene,
Swizerland), Filtek Z250 (3M, U.S.A.), Filtek
Supreme (3M, U.S.A.) & Al 72 A7 H& H3e2
o] A3 A AR, FEAPIZE Spectrum 800
(Dentsply, U.S.A.), Elipar Highlight (3M, U.S.A.),
Elipar Trilight (3M, U.S.A.)E AM&-3l%ith. F2AF U
= HAEA FIHL Spectrum 800 o] &3] 40%3t
800 /] FEZ Z3S dFF L, two step soft start
=2 Elipar Highlight®] 40% two step modeE ©|
23t 200 iW/emrZ 10% ZAF 3 800 mW/erZ 3027t 5
ol WHE, exponential T EHS Elipar Trilight2]
40% exponential modeE AF&-sted 150 nl/erel| A 800
iV /ene2. 15331 F=7t F7kske] 25% &<t 800 /e
B2 FHote WHE ol&dsith & RS 402E
A8t FAlsk AT

e8] 238 Linometer (R&B Co., Daejeon,
Korea) & ©]-&3Iith,

2. 5 TREFH

de Gee 57°] metat Wo] oAt A2E Lino-
meter (R&B Co., Daejeon, Korea) & AH-3st4, 7}
AP AIZE E B9 AR MY s ES AR
o7 243t HIH£2] ] displacement transducer”}
A7l tade] H9E ASToE=N FHTSES S
ke Aolth. gF& dF1E H23E sensor Yl L,
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Figure 1. Diagram of linometer.
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Figure 2. Linear polymerization shrinkage of Synergy
Duo Shade.
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Figure 3. Linear polymerization shrinkage of Filtek
7250.
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Figure 4. Linear polymerization shrinkage of Filtek
Supreme.

Table 1. Linear polymerization shrinkage after 90 seconds with various curing modes (%)

Material Curing Mode Mean S.D N
Conventional curing 0.80 9.89E-02 10
Synergy Duo Two step curing 0.77 4.40E-02 10
Exponential curing 0.74 9.68E-02 10
Conventional curing 0.46 4.76E-02 10
Filtek Supreme Two step curing 0.45 1.75E-02 10
Exponential curing 0.45 3.93E-02 10
Conventional curing 0.60 6.94E-02 10
Filtek Z250 Two step curing 0.61 5.48E-02 10
Exponential curing 0.51 3.64E-02 10
Table 2. Two-factor analysis of variance for linear shrinkage at 90 seconds
Source Sum of square DF Mean square F p
Material 1.554 2 0.777 203.535 0.000
Light curing mode 4.73E-02 2 2.36E-02 6.189 0.003
Material*Light curing mode 2.80E-02 4 7.00E-03 1.833 0.130
Error 0.309 81 3.82E-03
Total 34.069 89

ERSaL, th&o 2 7250, Synergy Duo Shade®] 412
&

TEEO] betTh. B2A WHYE R E exponential &
FHAA A QA FE A FHESE BAH, two

3. 7| 20x7te| Bt THE
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Table 3. Homogeneous subsets of materials and curing modes at 90 seconds

Subset for alpha=0.05

Material No. of samples
2 3
Filtek Supreme 30 0.45
Filtek 7250 30 0.57
Synergy Duo 30 0.77
Sig. 1.00 1.00 1.00

Curing Mode

No. of samples

Subset for alpha = 0.05

1 2
Exponential curing 30 0.57
Two step curing 30 0.61
Conventional curing 30 0.62
Sig. 1.00 0.88

Table4. Linear polymerization shrinkage (%) at 20s and 90s and their ratio (%)(S.D)

Mat. Synergy Duo Shade Filtek Z250 Filtek Supreme
Time Spectrum  Highlight  Trilight Spectrum  Highlight  Trilight  Spectrum Highlight Trilight
20s 0.73 0.56 0.61 0.57 0.48 0.42 0.41 0.29 0.23
(.10) (.09) (.11) (.07 (.07 (.03) (.04) (.03) (.04)
90s 0.80 0.77 0.74 0.60 0.61 0.51 0.46 0.45 0.45
(.10) (.05) (.10) (.07 (.05) (.04) (.05) (.02) (.04)
Ratio (%) 92.2 72.8 81.6 96.0 79.3 84.2 88.0 65.3 51.0
(4.19) (10.22) (5.53) (3.6) (8.77) (3.11) (3.82) (4.89) (4.62)
Table 5. Two-factor analysis of variance for initial shrinkage ratios
Source Sum of squares DF Mean square F p
Material 5559.625 2 2779.812 80.211 0.000
Light curing mode 7744.105 2 3872.053 111.727 0.000
Material*Light curing mode 2556.496 639.124 18.442 0.000
Error 2807.162 81 34.656
Total 579348.780 89
Z, A8 3 3RA Y 2T R4 e 9 IR zo] FEFEFES UG & A5 e 7
W, ARsh R P B0 AT G4 A 9T ME AL Fh0] o FRS T 5 ok 2] 245F
ol AU, 20274419 27] #EHES TY YR EF E2 AR vt TY JPo® FRetis W, 90% ot
S8 1 (Table 6), AFH ZWHAA /1 2o debg & 29 72500] 713 2 7] 588 ngov thgoz
o, two step HH I exponential T FH-E =3 4 Synergy Duo Shade, Supreme 42 75tk
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Table 6. Homogeneous subsets of materials and curing modes of initial shrinkage ratios

Subset for alpha = 0.05

Material No. of samples
1 2 3
Filtek Supreme 30 68.09
Synergy Duo 30 82.20
Filtek Z250 30 86.49
Sig. 1.00 1.00 1.00
Curing Mode No. of samples fubset fo ol = 0'025
Exponential curing 30 72.26
Two step curing 30 72.47
Conventional curing 30 92.05
Sig. 0.99 1.00
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= d7e Beed 5gud }} Al 7189 FEHI /BT F33Q soft start 3% 3 exponential W

B A7E 98 3% B (Synergy Duo Shade, 7250, Filtek Supreme) % 3%2| 3%A}7] (Spectrum
800, Elipar Highlight, Elipar Trilight) S AH&-8l3Ith. & TEAEE 4022 4ot fAlsk e, A48 T35
&9 42 linometers ©|-831%21, 90% }«] MY £5ES 0.5 1HH o2 ZH39

Aedz 7} ﬂ‘ Pl AV}oﬂ 2 F3¢5-EES one-way ANOVA test® BA8lo] HF $34580 =2ae

AIREE At o T A Ay FEFZES two-way ANOVA testE o] &35to] A, F2A Y, A8 2
RE I iﬂix—}ﬁo] FHTFF A= Gl UTAE HFotAth E3 9027149 A8 FFrEE g
2027112 AY F8FEE2] ¥ E two-way ANOVAR Hlwalar, 422 BAXE 95% Scheffe test® A3 E
uh, o 22 23S 4

1. Supremes A &g & ol A= AR D F2AF W] BAIG] HFEEY F3 F50] F2AF F 20% ool

ol FoiFtt (p € 0.05).

2.90% ¥, AT FTEFFES AR

A 5ot %5‘—*} W Azt X—?%

(p = 0.000)9 F2AF ¥ (p = 0.003) =5F Fo4 dE 43S 71504,
< Fgo] gt

3.90% ¥ #HF THFHEL T FAUA7 7 W2 exponential ZEHAA 24 UA E%TH (p € 0.05).

4. 2027419 27] FEFEL soft start@r exponential =¥ & 7P E ] conventional Z3Hl Hs}to]

SO QA RS £252 BAT (p € 0.05).

2 4Y A0S B2 B0, PBE FPUE 27 3U5E SEE 447 £589€ g2 ¥ 4
ek, et F 24 eludAe Aol el 1 Beld 4Ad Gl & & glonw G old Ud o e

ol ¥ Aow AnHT

F20{: TETS, F=, Soft start TEH, Exponential 8%, Linometer, =¢&
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