CHSER|2k7 |B&t38|X| M35 Xl4= 20134 333
http://dx.doi.org/10.14347/kadt.2013.35.4.333

ofN
k
BN
Y,
2
=
gl
r:l
™

geHe 22PE

o = =
:u%:"—’-l,?:l—rkl

SAblEedsta gistel, wasstst 21738k}

Flexural strength of indirect composite resin with
different polymerization conditions

Geum, Young-Hee, Kim, Busob
Department of Dental Laboratory Science Graduate School, Catholic University of Pusan

[Abstract]

Purpose: The purpose of this study was to evaluate the flexural strength of indirect composite resins with different
polymerization conditions.

Methods: Ten specimens (2mm %2 mm x25mm) of each composite resins (Tescera (T), Gradia (S) and Sinfony (S))
were fabricated by two polymerization methods : manufacturers’s and light - heat - pressure. Composite resins
polymerized by manufacturers’s method and light . heat . pressure served as control (TS, GS and SS) and
experimental groups (TE, GE and SE), respectively. The composite resins were tested for flexural strength and the
surface of composite resins were observed with scanning electron microscope (SEM) under X1,000 magnification.

Results: The flexural strength values of cured composite resin decreased in the following order; TE (195.4Mp), TS
(179.8Mp), GE (169.9Mp.), SE (137.7Mpy), SS (111.1¥py) and GS (100.9¥py) groups.

Conclusion: The flexural strength values between the control and the experimental groups were not significantly
different although experimental groups showed higher flexural strength values than control groups.

Key words : light - heat - pressure, flexural strength, SEM, indirect composite resin
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L3732 1940 t] PMMA (polymetyl methacrylate)
2 AL A=A, 19629 Ray Bowenoll 2J3f Bis—
GMA E&|7lo] 7ae ek, S 7e 53 7HAIAl el
uet A, sk, A FEA, 7 F
YAZ UL, o]F 7HAEA A S klo] HHA
o= o] ARREI Qloh FEet SR AL
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TEGDMA (triethylene glycol dimethacrylate),
EGDMA (ethylene glycol dimthacrylate)@} At 2
H 29, a3 F7HAIAIR] Camphoroquinone(CQ)
g/ A1Ql 3atorRl o &2 o] £ X tH(Kim et al.,
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Korea Dental Material, 2011).
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(Table 1).

Table 1. Materials and their composition used in this study

Brand name Cempesitien Manufacturer Instrument
Bis—GMA |
Tescera UMATOmtoh o gt szVI,Ehﬁg,E’US A Tescera ATL
Silicate glass powder
Urethanedimethcrylate
Composite filler
. Silicon dioxide ]
Gradia N GC, Japan Light cure
Multifuntional
methacrylate
Photo initiator
Pigment
UDMA resin metrix
. Micro Glass filler 0.05m Bisco Sinfony T™M
Sinfony Boro silicate 0.5~0.7m schaumburg, IL, USA Master Set
Glass lonomer 5% by weight
2. AT GE ¥ SExo.& #7514}, TS, GS ¥ SS #2 %<
ISO 4049 78l whet HE2d 54 555 0|85t myol F/4d Foll AlzAte] dHlE o835t XﬂiAH A]
7F2 2mn, M2 2mn, o] 25me] A7|&2 ZF7Fe] 7h4 AR F3 5kelet TE, GE 2 SEZ-2 %S 23
& 53 de SAstka A2k At = St Al 4 = FsshaL, 71 ¢ Qe A 870(self
I FRA - 4 - o S AlES 2 7 10704 curing & ¢ pot)oll AlHS YL =o] F= AHo] ¥
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Table 2. Classification of groups and curing methods used in this study

Greup Brand name Cede Curing methed N
Tescera TS Pressure 80 psi, light 300W, heat 130°C under water with oxygen 10
scarvenger
Control First cycle : photo polymerization (visio alpha) 400 mWeit,
Gradia GS | second cycle:photo polymerization (visio Beta) upto 40°C vacuum 10
15min
Sinfony SS Light cure 20 seconds 10
Tescera TE Light - Heat - pressure by 3 bar, hold 10minute and slow cooling 10
Experiment Gradia GE Light - Heat - pressure by 3bar, hold 10minute and slow cooling 10
Sinfony SE Light - Heat - pressure by 3bar, hold 10minute and slow cooling 10
3 =3P BT 5 FAX
AZALS) FRET 2L o - AR B3 FIbE) UE FRYE A3 folE A

2 AzE AHE 3 g3 AIEHCR 23 E 54
sttt YHsA19 7] (Instron 4465, Instron, USA)ol|A
0.5mm/min®] 3FEEE R A|H 9] 3128 7FshHA] A]Ho]
g ] 5Py St 23FE dH2 AL 8
A}, 4T (0)2] AL okt 2t

o = 3PL/QWH?)

p: Aol 71l %l Z o FHN)
L: A1 A ez} 74 2] (20mm)
W Al 2] Z(2mm)

H: A3H9) 0] (2mm)

4, OIMI7E 24

BoTE AlHe BHS ] sl AR
73(JSM — 6700F, JELO, Japan)< A3+ 1,0008]=
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Table 3. Flexural strength measurement results

(Unit. wpa)
Manufacturer curing methed S Heatn; (:t:‘e.s:ure S
Mean SD Mean SD P
Tescera TS 179.8 347 TE 1954 383 764
Gradia GS 100.9 337 GE 169.9 422 .860
Sinfony SS 11.1 221 SE 1377 33.1 338
* P (005
2 BRI AR A o) ] G 28] Bt Az}

FPH) 12 TH oTEES FAEAA A B

off &gt 27t (Figure Dol Yebd Qick, 3H BlA|

1l

TEZ WA AW, AR FAHES A8l

{0

I

3 TS, GST W SSET FRA - A - e ARG to]
FE5 TEZ, GEZ % SEFels 47 Ao]7h 3
A kst

FAAARgY]

7} <(Figure 2)2} Table 4] YeR it

739] aiefH] a3kE A8 23t TEo] TSl vls 7|

=7} AA Yelgen, GEZE GSTHET 7127} o 3

< FAE UERSIT Tl Sswe SEwET 727}
o] A& A2 el ot

Fig. 1. SEM micrograph at magnification of 1,000X for composite resins cured, (@) TS; (b)

TE; (¢) GS;(d) GE: (e) SS;(f) SE.
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Fig. 2. SEM micrograph in high contrast at magnification of 1,000X for composite resins cured. (@) TS; (b) TE; (¢) GS;
(d) GE:(e) SS;(f) SE

Table 4. Result of pore Image pixel in high contrast of composite resins cured

Pere Image
pixel numiser

The whele image per area sulbble

Area(um? ; ;
(urrf) image area ratie

Specimens

TS
TE
GS
GE
SS
SE

145829
17707
329170
168796
204779
245622

12737
154.7
2875.1
1474.3
1788.6
21454

1.1%
1.4%
25.1%
12.9%
15.6%
18.7%
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Ho g Azksto] 7] £39+ & gL o]&sto] 0] 195.4um, SEwF0] 137, Tum Y GEw-0] 169, um o 2 7F
b Sete wRlo] a7 Holh ol 1HdeEg Hot SdeAe] 875 100w rf B Eqkon
3} #Ro] A2 FTFEA] JATE 271e] S| Tescera, Sinfony ¥ Gradia =& Zbolxth Kim %
= QI8 ARgo] AlRtE AL Qlet, whebA & AtelA= 3 (2007)9] -tellAl= Z2500] E573 =7} 7Hd 2A] (130w
A wo] AR 11 Q= 3FFY 1 488 B3 UERtom Adoro (110mm), Belleglass HP (104mm),

ARgsto] ZHASEIL AR FH|E o] 85k FEAL- Tescera (85wr), Synfony (77wr) =02 Zolgl=d]. &
d - dEE Thete] EEAE Seehs Wl AlRAF A Ao A Tescera (179.8vr), Synfony (111, i) =
7FAANSH: LR S8 shele Al (s B Zpo) 7k Qlek, o= wAe] Bl A3t 7| 7| AR R o] Zfo)
g X0} 2579 Aol & vl FrFskarat skGict, 2 Qlgt Ao & HokHct Kakaboura 5 (2003)2] A+

2 APANoA 23 EE F2A @ - FYE ol A& Synfony7} Belleglass HPETH ¥ &2 2574
sko] S o A2 SRR C R SR oY 7 Btk o= Synfony filler $HaFo] Wil d o
HlaoA AR FoAde dldle, FxEAL- 4 - o 2 organic network= 28l 17| wizol2t skl
& olgale] S o] AlRALY] FYH o R F9s Demirel 5 (2003)9] dTtolA= Z1000] W& 4T

&
TR 22 IS e T & A (TE, GE (114wm) S UElskom | Artglass (Heraeus Kulzer,
SE)o] =TS, GS, SS)HT} T 2 234 EE K9 South Bend, IN,129m), Targis, Belleglass HP 402
o}, ol= R/l dA ey S TR R Qlal) E =7 Yebdth Touati 5 (1997)9] ¢1LollA= Conquest
1o STt F7lete] S F dol e nsd
9] ¢ko] FoleH MEFTAY FAEE STHAA AL Targis (160mm), Colombus (Cendres and Metaux,
&9 FAL 715351E ], oju] F3E £ 7t E 7 Paris, France, 155um), Belleglass HP (150mm),
she]o} AP o] Foju o} Eefa] o] FLH T Artglass (120mm) &2 S = 3ich

| (Jeneric Pentron, Wallingford, Connecticut, 160mm),

Tt B8} UXJScH(Wendt et al., 1987). Ferracane = AF A4 Synfonys AlLlstile FRAL- & -
5 (1992), Inoue & (1988) ¥ Cho & (1997) %3t AeE o] gsto] FUI ool ARALY] SR F
TUES 9= AJSIS o Hoh 85 7S Aot FE W 7|27 AL Ao r YEy S 579
= 71ekS W /o] etk B askeich Aol A3ttt B3 FEAd B fiEy 45y

T2yt McCabe & (19912 Ql¥o]& H&#7S A 53 glxlolA 712271 § AA Yebgths Strohaver
o2 AAYE Al Aup Aol oJsf ZA4o] ot (1987)9] Hirete FARSTE, FARAAIAR] S o]-83F
FLEUANE o= SASHA QL FolAdo] jlrkal st e 4R Y v Hlwo|A= TET Y GERo] TS

&
rfo

™ Asmussen 5 (1990)2 47HA] &3 21S oY T GSTEET 71327 AL o7 gyl SSHoflA=
Lol A IAIZE B9 EA st QIR T, St SEXT} 7]329] 427} A A YeRTh SSwte] AR 35

U AR S 2 4, AN, BHS ok o% B4 Qo] A% Frhste] 13 FUSHL TM master

Hhof Z7} 52 o¥gkal Axjglof o BAdo] FAIEITE  seto]l Hol AFo] Sof7t Aol A 22} F3to] o] R0
s & S okl Bashelon], Wendt 5 (1989)2 A B2 7329 5 Fol= A Egle g2t ek
A QM= G EAS FIATIEAE Bk 2 AATo A FRAL - F -GS AR S
Aol A 1257 A 7.587F FA g EatEA Qo] SRAET H A U 2 el fA1R dHE #
oF BAAQl 7hA Ao &2 Falste] Azlet Bate A =39 =7t ARAPE AN G 22T & T E3AL
Qo] 7tof| uprte 2to7} Giolekar B arsgict A stEA F3o] T 23 At ool 7] wiEo]
B ARAT A s 5] S EE TS 2tal ek, shA|RE arefejof 3 BE-e &Ato] HA
0] 179.8vm, SSTO] 111, Ium, GSwto] 100.9wm, TE o+ ol 717] ARg-8] SR of| wEbA 254 9] AfolE i A
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