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ABSTRACT

CYTOTOXICITY OF RESIN-BASED ROOT CANAL SEALER, ADSEAL

Hee-Jung Kim, Seung-Ho Baek, Woo-Cheol Lee, Han-Soo Park, Kwang-Shik Bae*
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The properties of ideal root canal sealers include the ability of sealing the total root canal system and no
toxic effects to periradicular tissues. Cytotoxicity test using cell culture is a common screening method for
evaluation of the biocompatibility of root canal sealers. The purpose of this study was to investigate the
cytotoxic effect of newly developed resin-based sealer (Adseal 1, 2, and 3) comparing with those commercial
resin-based sealers (AH26 and AH Plus), ZOE-based sealers (Tubliseal EWT, Pulp Canal Sealer EWT)
and calcium hydroxide based sealer (Sealapex). An indirect contact test of cytotoxicity by agar diffusion
was performed according to the international standard ISO 10993-5. L1929 fibroblast cells were incubated
at 37C in humidified 5% COz-containing air atmosphere. The freshly mixed test materials were inserted
into glass rings of internal diameter 5 mn and height 5 mm placed on the agar. After the 24 hrs incubation
period, the decolorization zones around the test materials were assessed using an inverted microscope with
a calibrated screen. A Decolorization Index was determined for each specimen. Adseal 1, 2, and 3 did not
exert any cytotoxic effects, whereas AH26, AH Plus, Tubliseal EWT, Pulp Canal Sealer EWT, and Sealapex
produced mild cytotoxicity. (J Kor Acad Cons Dent 29(6):498-503, 2004)
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Table 1. Compositions of Adseal 1, 2, and 3

Name

Type Compositions

Adseal 1%

Epoxy Oligomer

Ethylene glycol mono salicylate
Paste A Calcium Phosphate

Zirconium oxide

Bismuth subcarbonate

4-aminobenzoate

Calcium Phosphate
Paste B Zirconium oxide

Bismuth subcarbonate

Calcium Oxide

Adseal 2

Epoxy Oligomer

Ethylene glycol mono salicylate
Paste A Calcium Phosphate

Zirconium oxide

Bismuth subcarbonate

4-aminobenzoate
Triethanol amine
Paste B Calcium Phosphate
Zirconium oxide
Bismuth subcarbonate
Calcium Oxide

Adseal 3*

Epoxy Oligomer

Ethylene glycol mono salicylate
Paste A Calcium Phosphate

Zirconium oxide

Bismuth subcarbonate

4-aminobenzoate
Paste B Calcium Phosphate
Zirconium oxide

Bismuth subcarbonate

* Adseal 1 and Adseal 3 have same ingredients but they are different in the ratio of ingredients.

Table 2. Criteria for scoring of decolorization index

Index Description
0 No decolorization detectable
1 Decolorization only under the test substance
2 Decolorization not greater than 5.0 mm from the test substance
3 Decolorization not greater than 10 mm from the test substance
4 Decolorization greater than 10 mm from the test substance
5 The total culture is decolorized
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Table 3. Decolorization index of experimental sealers (agar diffusion test)

Sealer 1 2 3 4 B 6 7 8 9 10 Mean + SD
Adseal 1 0 1 1 0 1 0 0 1 1 0 0.5 £0.52
Adseal 2 0 1 1 0 1 0 0 1 1 0 0.5+ 0.52
Adseal 3 0 1 1 0 1 0 2 1 2 0 0.8 +£0.79
AH 26 2 2 2 2 2 3 4 4 4 4 2.9+ 0.99
AH Plus 1 1 1 2 2 2 2 2 2 2 1.7 £0.48
Tubliseal EWT 2 1 1 1 2 2 3 3 2 2 1.9 +£0.73
Pulp Canal Sealer EWT 2 2 2 2 2 3 3 2 2 2 2.2+ 042
Sealapex 2 2 2 2 0 2 2 2 2 2 1.8+ 0.63

At Adseal 1 B: Adseal 2 C: Adseal 3
D: AH 26 E: AH Plus F: Pulp Canal Sealer EWT
G: Tubliseal EWT H: Sealapex I : Normal cell

Figure 1. Decolorization zone and cell appearance by agar diffusion test (inverted microscope, left: X 200, right: X 400).
Each sealer has two pictures. The left sides show the decolorization zone except Adseal 1, 2, and 3. Adseal 1, 2, and 3 show
normal cell morphology and cell density.
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