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— ABSTRACT

A COMPARISON OF RELESE RATE AND CUMULATIVE RELEASE OF
TEGDMA WITH OR WITHOUT THE APPLICATION OF BONDING RESIN

Hee-Jung Shin, Seong-Min Jeon

Department of Conservative Dentistry, School of Denistry, Chonbuk National University
& Institute of Oral Bioscience

Many dental composites are Bis-GMA based resin which diluted with the more fluid
monomer triethylenglycol dimethacrylate{( TEGDMA). TEGDMA is often present in exess
so that some quantity remains unreacted following photo-initiated polymerization. TEGDMA
is a component of some resin composites which contributes to their cytotoxicity. The pres-
ence of dentin beteween resin composite and pulp space reduce the cytotoxicity in vitro, The
root systern from extrcted human third molar was removed and then a circular occlusal cav-
ity 4mm in diameter was prepared, leaving a remaining dentinal thickness to the roof of
the pulpal chamber within the range 1.0-1.5mm. Dentine was treated with 37% phosphoric
acid prior to Z 100 placement without using bonding resin(group 1). In group 2,
SMP(Scotchbond Multi Purpose) primer, bonding resin prior to Z 100 placement were ap-
plied sequently. In group 3, moulds with internal dimensions 4mm diameter by 2mm depth
were used to contain the composite alone with an equvalent mass on tooth model, and then
they were immersed directly into water. The purpose of this study is to evaluate the re-
lease rate and quantity of TEGDMA with or without the application of bonding resin, Both
release rate and total cumulative amount of TEGDMA for the three groups were determined

using reversed-phase HPLC at times up to 10 days.
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The results were as follows:

1. All experimental groups showed the highest rate of release was in the first sample pe-
riod(0-4.32 min) and the rate of release declined exponentially thereafter,

2. The maximam release rate and fotal cumulative account of TEGDMA in the tooth mod-
el of group 1 and group 2 with the use of SMP bonding resin were reduced however ther
were no significant differences between these groups(P)0,05),

3. In the first sample period(0-4.32 min), the rate of release of TEGDMA from compos-
ite resin in group 3 immersed directly into water was significantly higher than that in
group 1 and group 2 of tooth model(P<0.05).

Conclusively, TEGDMA diffusion from Z 100 resin was not effectively prevented by the
presence of dentin in spite of using the SMP honding resin,
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Fig. 1. Diagrammatic representation of the two model systems used.
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Table. 1. Count area according to each concen-
tration of the standard TEDGMA solution

by HPLC
Concentration(%) count area
25 8732020
0.25 1133510
0025 163757
0.0025 12359

time)o] YEIsth EF AEY 7 FET 4o
count area’™ Table, 13 7},

AFEA Y WS B AJHGM 01mlg) AIE
& F&319 HPLCY| +93std #&¥ TEGDMA
§ AYEARIY Y EFEF TEGDMAE S/
(MiliQ R06 Plus: Millpore Corp, Waters chro-
matography Division, Miliford, USA.)dl 4]¢
25%, 025%, 00255, 00025%2] EF AEE ZA)
sto] HPLCOl FY3td S F HZFA
(Calibration curve)S F34th o9 AIAE
ol-&dle] Z RFEA| TS 7 %A (calibration curve)
& AT AJAAE EFAE HFgMd diy
3t Z+zhe] Al O0lmle] 7€ TEGDMAS| %
g AAL, T & Im) FHE TEDGMASY %
2 2 §Atsle Table 2, 3, 49 22 AFHE I
T},

z} 3748 TEGDMASY] &4t £-+ Fig, 29|
Hox=H, TEDGMAS H4 /& £5&§ A}
N7} Ao AR FE samplesdl] pmoles/min® 2
EAP Al 1A ARE BRAA I 1E &
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Table 2. Diffusion amount of TEGDMA on group 1 (unit : pmol)

4.32min 144min  432min 144min 432min 1day 3day 10day
1 00217 00648 00233 00119 0.2394 0.0301 0.0051 0.0016
2 0.0204 23988 01175 1122 0.0288 0.0032 0.019 0.0057
3 0.0536 0.0041 13 1.098 00041 000234 00087 00141
4 0.0213 0.159 0.0074 0.0049 3974 0.182 0.0347 0.0253
5 0.0234 0098  0.00397 0.021 0.0035 0.0054 000182  0.00166
6 0.0659 0.022 0.019 0.0276 0.0132 0.00398 0.0071 0.0126
7 0.0017 00029  0.0062 2.656 0.49 0.0087 0.0036 0.0034
8 0.3246 0418 0.0205 0.02 0.0373 0.012 0.0073 0.00421
9 0.0068 00542 00087 2873 0.0105 0.0076 0.00459  0.0092
10 0.0107 01343  0.0073 0.0354 0.0112 0.0047 0.006 0.00226

Table. 3. Diffusion amount of TEGDMA on group 2 (unit : pmol)

432min  144min  432min 144min 432min lday 3day 10day
1 0.0586 0012 0.021 0.251 7586 0.0028 0.0048 0.002
2 1549 0.779 0.182 0.0115 0.00138 0.0049 0.0053  0.0056
3 0.054 0.026 0.1634 5012 2.208 0503 0.0105 0.0035
4 0.0029 0.016 0.1 1516 0.0043 0,006 0.042 0.002
5 0.0076 0.004 2242 40458 5.02 0.1257 0.0022 0.0036
6 0.01 000456 000346 0.0166 0.0256 0.02048 00234 001156
7 0.0055 000183  0.0296 0.0301 0.1483 0.0125 00,0019 0004
8 00184 0.0259 1.4686 0.291 0.0205 0.02988 0.0025 00089
9 0.0126 0.145 1516 2242 1481 0.061 0.017 0.0138
10 0.0035 0.0243 0.354 0.1351 0.0204 00166 00204 000716

Table. 4. Diffusion amount of TEGDMA on group 3 (unit : pmol)

432min  144min  43.2min 144min 432min lday 3day 10day
1 2832 0.126 0.129 0.0449 0.895 0333 0.145 0.649
2 3.327 4,286 0.236 0.5036 0.096 00798 0.118 00121
3 592 3.251 0504 6.638 2.355 096 0.0025 0.0094
4 0527 0.318 0.252 0.565 0.333 0.033 0.033 001
5 2.005 1.236 0.264 0,033 0.034 0.836 00664 004
6 0.016 0.023 0.004 0.021 0.11 0.047 0.325 00318
7 0.096 0.054 0.449 078 0459 0.0515 022 0.565
8 047 0.086 0277 0.159 0.042 0.179 0409 0.745
9 2582 4699 0916 5521 2.249 2466 0.605 0,048
10 0.043 0.052 0.014 0.552 0.0224 0017 0.098 0.036
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Fig. 2. A comparison of release rate of TEGDMA
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