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ABSTRACT

MICROLEAKAGE OF THE EXPERIMENTAL COMPOSITE RESIN WITH
THREE COMPONENT PHOTOINITIATOR SYSTEMS

Ji-Hoon Kim, Dong-Hoon Shin*
Department of Conservative Dentistry, College of Dentistry, Dankook University

This study was done to determine if there is any difference in microleakage between experimental com-
posite resins, in which various proportions of three component photoinitiators (Camphoroquinone, OPPI,
Amine) were included.

Four kinds of experimental composite resin were made by mixing 3.2% silanated barium glass (78 wt.%,
average size: 1 #m) with each monomer system including variously proportioned photoinitiator systems
used for photoinitiating BisGMA/BisEMA/TEGDMA monomer blend (37.5:37.5:25 wt.%). The weight per—
centage of each component were as follows (in sequence Camphoroquinone, OPPI, Amine): Group A -
0.5%, 0%, 1% / Group B - 2%, 0.2%, 2% / Group C - 0.2%. 1%, 0.2% / Group D - 1%. 1%, 2%.

Each composite resin was used as a filling material for round class V cavities (diameter: 2/3 of mesiodis-
tal width; depth: 1.5 mm) made on extracted human premolars and they were polymerized using curing
light unit (XL 2500, 3M ESPE) for 40 s with an intensity of 600 mW/cm®. Teeth were thermocycled five-
hundred times between 50C and 550C for 30s at each temperature.

Electrical conductivity (#A) was recorded two times (just after thermocycling and after three-month stor-
age in saline solution) by electrochemical method.

Microleakage scores of each group according to evaluation time were as follows [Group: at first record / at
second record: unit (#A)): A: 3.80 (0.69) / 13.22 (4.48), B: 3.42 (1.33) / 18.84 (5.53), C: 4.18 (2.55) /
28.08 (7.75), D: 4.12 (1.86) / 7.41 (3.41).

Just after thermocycling, there was no difference in microleakage between groups, however, group C
showed the largest score after three-month storage. Although there seems to be no difference in microleak-
age between groups just after thermocycling, composite resin with highly concentrated initiation system or
classical design (Camphoroquinone and Amine system) would be more desirable for minimizing microleak-
age after three-month storage. [J Kor Acad Cons Dent 34(4):333-339, 2009]
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g7 7142 BIS-GMA (lot # 568-21-07,
ESSTECH, Essington, PA, USA), BIS-EMA (lot #
474-32-02, ESSCHEM Inc. Linwood, PA, USA),
TEGDMA (lot # 597-23-02, ESSTECH, USA)E =%
vl Z47] 37.5% - 37.5% : 25% % &Egslo] A3l
8= =] Al FNA Alamle ) o' R
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AEE E3e xS A xsiT

F¢ MAAR AHEE cQ (lot : 455-23-05,
ESSTECH), OPPI, o}l (DMAEMA, 98% batch # :
08608KB, SIGMA-ALDRICH Inc. 3050 Spruce
street. Luise, MO 63103, USA)9| v &3} <ol we} 4
Mol 25202 WFATh (Table 1).
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Table 1. Experimental composites with variously proportioned three-photoinitiator systems

Group wt.% of photoinitiator system Monomer Filler
CQ OPPI Amine
g O; 002 ; /Ti:](j}hl\//lli/zlsifMAV 3.2% silanated Barium glass
) 0 W7 (78 wt.%, average particle size: 1 #m)
C 0.2 1 0.2 /37.5 wt.%/25 wt.%)
D 1 1 2

CQ: Camphoroquinone

OPPI: p-octyloxy-phenyl-phenyl iodonium hexafluoroantimonate

Bis-GMA: 2,2-bis(4-(2 -hydroxy-3 -methacryloxypropoxy)phenyl)propane

Bisphenol A-glycidylmethacrylates
Bis-EMA: Bisphenol A ethoxylate dimethacrylates
TEGDMA': Tri-ethylene glycol dimethacrylates
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AT Abolo] felgh AfolE Tukey HSD AREAH
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GLM (General Linear Model) B < o]-&3t5it}, 3t
qm 0.
H=2

I o7 A4

N o] Eedt Ao I F AR SE G £
29 20t (Table 2). <8 A Fo= ATY WAAF =
FA7F 3.80 pA, BT 3.42 A, CT2 3.61 A, DT
4.92 pAZ 7o o3k ztol7t YAA T, MY ToE
AN o+ B A wAlFEe] F7HE SEHE BT M€
T SHAE ATl 13.22 #A, Biro] 18.88 pA, Ciof
27.26 A, Do) 7.94 pAR YEltow CFo] 7k 2
FAE B, Dol 7 AL X5 EAT (Table 2).

EAEN A3} 48 2 5Hn 0 3 FolsH njAlT
Zo| T71HE B 4 3laL (Table 2), 471 #2] H3=
Atolo| M & ol gk 2ko] 7} Sla& & 4 UUTH (Table 3).

48 9] I T mAAF SHAZ Tukey test A
SHR AR, DI Ao F2g 2po] 7} §lo] m|Al|FEe]
AA Yehgon, B, CF TAHE TS 37k
& T AU (Table 4).

Table 2. Electric currents among groups
Electric current (#A)

p-value between

Group
Thermocycling 3 month later evaluation time
A 3.80 (0.69) 13.22 (4.48) 0.001
B 3.42 (1.33) 18.84 (5.53) 0.001
C 3.61(1.49)  27.26 (7.40) 0.001
D 4.22 (1.89) 7.94 (2.89) 0.005
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Table 3. Tests of Between-subjects effects
Type III
Sum of squares
Intercept 11604.985 1 11604.985 828.019 0
Group 1259.961 3 419.987  29.966 O

Error 714.784 51 14.015

Source df Mean square F  Sig.

Table 4. Homogeneous subsets of three-month results
(4A)

Group N Subset
1 2 3
D 13 7.94
A 14 13.22
B 15 18.84
C 13 27.26
Sig. 0.058 1 1
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