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— ABSTRACT

A STUDY OF CONTRACTION SHRINKAGE OF COMPOSITE RESINS AND
ORMOCERS WITH VARIOUS CURING TIMES

Department of Conservative Dentistry, School of Dentistry, Dankook University

shrinkage was analysed.

shrinkage of them were measured using a linometer for 80 seconds.

lows :

seconds.

interaction between materials and curing times to contraction shrinkage.
60, which is higher than that of Surefil and lower than that of Denfil (p<0.05).
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Ormocer has organic-inorganic compound polymers. One of advantages of ormocer is reduced polymeriza-
tion shrinkage. The purpose of this study was to compare the amount of contraction shrinkage of composite
resins and ormocers. Additionally, the time of each material when there is no further change of contraction

Four brands of composite resins (P-60, Surefil, Z-250 and Denfil) and two brands of ormocers (Definite
and Admira) were used. 20 seconds, 40 seconds and 60 seconds of curing times were given. Contraction

The effect of material and curing time to contraction shrinkage at the time of 80 seconds was analysed by
two-way ANOVA. The effect of time to contraction shrinkage was analysed by one-way ANOVA, and the

time when there was no further change of the contraction shrinkage was analysed. The results are as fol-

1. P-60, Definite, Z-250 and Denfil had no further change of contraction shrinkage from the time of 20
seconds, and Surefil and Admira had no further change of contraction shrinkage from the time of 10

2. Statistical analysis revealed volumetric shrinkage varied among material (p<{0.05). No significant dif-
ference of contraction shrinkage among different curing times was found, and there was no effect of

3. Definite and Admira showed the statistically same contraction shrinkage with those of Z-250 and P-
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B3 23h 2 27129 Si02 FZ0] @RS Ale s ¥
At YA 0] FgE FHRFES Ao
2AE R AP, AU3HE ormocer2+ Definite (Degu-
ssa, Hanau, Germany)$t Admira(Voco, Cuxhaven,
Germany)7} $ict.

7189 AFE B uet B B oA BE T
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sto] et e B A7 QA ¥t} B drdM e %
24} AT & 20%, 40%, 6029 F2A} HH uj2 2}
Az FHrEFS d2 EHAH ormocers 7l H
watnA} st em 7 AgdA A7t A wet T 4
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Fig. 1. Diagram of Linometer

TTAL AJZI0f] T2 E3fE|XIE} Ormocerd| EEfTH0] Bt AT

o] W} gl Ao BRaE A7 A& Masta
A st

I.A7xZ U

Feilzer $70] 1<t o] A A 24 Linometer
(R&B, Daejeon, Korea)& AH43t91 B2 %EE Fig. 1
3 2o}, 7 F2AE Ak 2 B3R Al A 3
F& ¢& AN st HIHEA Y displace-
ment transducer’} 50 F tAade] Mg ASTLE

F85EE ke Aot ¢ ¢FulE U23s
sensor 9]l T 1 3ol slide glass® $ETh.

Ao AL E3ted AJHY| F& FYsHA sk Ast
of A& Zg2rE Zro YA A F ARSI L
M A5 550 mmE ¢F0E U2 fE|H Aol
Agle 1.60 mmZ 3t FEA Al FAE dFA
TR, B8R Al ¢FnE da3a 2 Rl
Atol9] -G wR|5l7] 3] ¢FulF st feHl
E vaseline® 9 =X 319t} Linometer W4 2
H FZ2AP]= XL-3000(St.Paul, MN, USA)e|™ F o
ZAHE 3 450 mW/em? 2 FA 8kt

AHEE ARE Table 13 2ow Z4zbe] Aol 22} 20
Z, 4029 6029 FXAF AIHE L3508 80X
0.05% H4 2.2 7z 2% 53 233t S| FA
102 7449 535 H¥ 28 5% (Lin%) 9 A4 F
& FEFH(Voln) o2 ofef et & Hhg o2 AHEsigit.

A1) Lin% =(4L/(L+4L))x100
L : thickness of sample after polymerization
AL * recorded displacement

2] 2) Vol%=3Lin% - 0.30(Lin%)*+0.0001(Lin%)*

Table 1. Experiment Materials

AR Az AL Az
1= P-60 3M St.Paul, Mn, USA A3
93 Qurefil Dentsply DeTrey, Konstanz, A

Germany
37  Definite  Degussa AG Hanau, Germany A3
47  Admira  Voco Cuxhaven, Germany A3
b 7-250 3M St.Paul, Mn, USA A3
6 Denfil Vericom Anyang, Korea A3
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SPSS B4l Z2aRE o] 83l Mg TF Azt ut
102 49 AAFE $539 7IeFAANE 4&3)
o] AEAHEA (two-way analysis of variance)®} @3}
7 (crossed design) & A-&3to] A5, F2AL AIZE AE
9} BZA}L A7be] A5 2kgo0] 80EMRY S TS o
&g XX E A, £ JYEAEAN (analysis
of variance: ANOVA)-& A-43ld 7} Azl ojA 102
HA o] Azte] 7Tt whet A FeEE] 2lolvt Qe
A& AAstd EAACE o o) fldt Aolo T
o] dojux] g AR £Lsled Zdale AZHE A

st

o T

=

L. 1725

7t Az} F2AF AR m2 802X Y AH FF5FE
F2 Table 29 20}, A5 w2} 80271A19) A7F 53
FEF FAHE K4 Aol7F AAL(p€0.05)
(Table 3), F2A ARl Wt = FF F53 Apol7}
VAT, AR wE 30xMAY AR FRFELFE

Table 2. Volumetric Contraction shrinkage after 80
Seconds with Various Curing Times

Scheffe test2 2 ARFH]| WA (post hoc comparison
test) S AAISFAHTable 4). Surefil®] 53 #%%o| 7}
& AA GeRsaL Definite?} Z-250% P-603% Admiras
FAHes 22 49 FRFEFS Uehilen Denfile
P gL ¥ FEHFEEE UMY Fig. 22 2029
BERAAT AN AE FEFEF 2 Zoln Fig.
3T 40z FZRAF AT AXA Y AF FFEFe 2=
o]t Fig. 4& 60z F2AM AT AXAIY A4 SE+%
o] a2 Zo|H Fig. 5& AXY T gle AA A5d
AR FgrETY 29zt

P-602 Al7HA 3ol we} 10% 7149 A& Fe52a)
HF9 & 2ol 7k A (p(0.05), 95% Scheffe test®E AFE
HmEY AAg F 5Y 20502 ZR3IES o A A
A Y LaFdE 02X AH FHrEFo] X8
AR F ¥A 5Y 23FAE 102049 AF Sq¢=
Fol TFHUL Al MK §Y 2aFde 2025F 80%
7S A FdFEo] TFHATY. & 20258 TAH
02 7Y% FHrEFY Ao} §idlth

Surefile A7t 3 whel 102 A9 AR 2855 %

Table 3. Variance Analysis of Volumetric Contraction
Shrinkage after 80 Seconds with Various Curing Times

A BFRAAT HR EEHA  ®EF

e g ARE AFBE F p

205 3.02 0.27 5

P60 40z 3.04 0.42 5
60x 3.18 0.39 5

202 0.87 0.35 5

Surefil 40% 0.95 0.48 5
603 0.829 0.53 5

20% 3.00 0.24 5

Definite 40 2.65 0.42 5
602 2.58 04 5

20z 3.56 0.33 5

Admira 402 3.3 0.77 5
60% 2.94 0.71 5

20% 3.11 0.19 5

7-250 40 3.12 0.17 5
60z 2.92 0.14 5

20& 4.45 0.77 5

Denfil 40% 4.31 0.56 5
60x 4.69 0.52 5

(&9 %)
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A& 101.69 5 20.34 9348 0
FE AR 0.35 2 0.17 0.8 045
AEXFF AT LT3 10 017 079 0.63
A 15.66 72 0.22
3 119.42 89

Table 4. 95% Scheffe Test of Volumetric Contraction
Shrinkage of Various Materials

(p{.05)
A8 BESF Chins
1 2 3
Surefil 15 0.88
Definite 15 2.74
7-250 15 3.05
P-60 15 3.08
Admira 15 3.26
Denfil 15 4.48
fol&E 1.00 0.11 1.00
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Time of 60 Seconds
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Fig. 5. Volumetric Contraction Shrinkage of Various

materials Regardless of Curing Times

Table 5. Volumetric Contraction Shirinkage of Various Materials with Time (Standard Deviation)

CHl(%)
P-60 Surefil Definite Admira Z-250 Denfil

0% -1.30E-02 -2.80E-02 -3.50E-02 -2.10E-02 -2.90E-02 -3.20E-02

(-2.30E-02) (-2.50E-02) (-3.40E-02) (-2.20E-02) (-3.40E-02) (-2.80E-02)
102 2.55(.11) .87(.33) 2.01(.30) 2.84(.64) 2.53(.13) 3.79(.30)
202 2.95(.15) .99(43) 2.51(.34) 3.30(.68) 2.98(.15) 4.35(.38)
30% 3.09(.20) .98(.45) 2.66(.33) 3.36(.70) 3.10(.16) 4.46(.44)
40% 3.14(.23) .96(.45) 2.75(.33) 3.32(.73) 3.13(.17) 4.49(.48)
50% 3.12(.28) .92(43) 2.76(.35) 3.34(.65) 3.12(.17) 4.50(.50)
60% 3.11(.28) .93(43) 2.76(.35) 3.32(.65) 3.11(.16) 4.50(.50)
70% 3.10(.31) .90(.43) 2.75(.38) 3.28(.65) 3.09(.18) 4.49(.57)
80z 3.08(.35) .88(.43) 2.74(.38) 3.26(.65) 3.05(.18) 4.48(.60)
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