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(Abstract)
Agar Overlay Test of Root Canal Sealers Before and After Setting Procedures

Mijoo Kim’, Hyojin Kang', Ju-Hee Hong', Kwang-Mahn Kim'

Department and Research Institute of Dental Biomaterials and Bioengineering,
College of Dentistry, Yonsei University, Seoul 03722, Republic of Korea'

This study was performed to evaluate the cytotoxicity of root canal sealers before and after setting procedures by an agar overlay
test. Six kinds of root canal sealers were used in this experiment: AH Plus, AH 26, ADSEAL, DIA-PROSEAL, Tubli-Seal, and Sealapex.
Test materials were prepared as either freshly mixed type of provided components or hardened specimens after setting procedures
in each Teflon ring-shaped holder, Agar overlay test was done with 1929 mouse fibroblast cells and positive, negative and test materials
were set on the solidified agar medium, After 24 hrs, decolorization index and lysis index were evaluated and its cell response was
interpretated, Decolorization zones and lysis values by all root canal sealers used in this study showed index 5 when freshly mixed
root canal sealers were placed, Decolorization zones by AH Plus and AH 26 were larger than those by other two kinds of resin sealers
after setting procedures, Zinc oxide eugenol-based sealer, Tubli-Seal, showed decolorization index 3 and lysis index 5, otherwise, calcium
hydroxide based-sealer, Sealapex, did decolorization index 2 and lysis index 4 after hardening procedures, Among test materials,
DIA-PROSEAL had the least cytotoxicity after hardening, followed by ADSEAL and Tubli-Seal, In conclusion, all root canal sealers had
the severe cytotoxic effects when freshly mixed materials were tested. However, cytotoxicity was reduced after sealer hardening, especially
in case of DIA-PROSEAL,
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I1. MATERIALS AND METHODS
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Table 1. Root canal sealers used in this study

Name Manufacturer Group Compositions according to the manufacturer
AH Plus Dentsply, USA Resin Paste A: epoxy resin, calcium tungstate, zirconium oxide, silica, iron
oxide pigment
Paste B: amine, calcium tungstate, zirconium oxide, silica, silicone olil
AH 26 Dentsply, USA Resin Powder: bismuth oxide, methenamine, silver, titanium dioxide
Paste: epoxy resin
ADSEAL Metabiomed, Resin Base: epoxy oligomer resin, ethylene glycol salicylate, calcium phosphate,
Korea bismuth subcarbonate, zirconium oxide
Catalyst: polyaminobenzoate, triethanolamine, calcium phosphate, bismuth
subcarbonate, zirconium oxide, calcium oxide
DIA-PROSEAL Diadent, Korea Resin Base: bispheol A-co-epichlorohydrin, bisphenol-F epoxy resin, zirconium
oxide, silicone, siloxane, iron oxide, calcium hydroxide
Catalyst: hexamethylenetetramin, zirconium oxide, silicone, siloxane,
calcium hydroxide, calcium tungstate
Tubli-Seal Kerr/Sybron, Zinc oxide  Base: zinc oxide
USA eugenol Catalyst: eugenol
Sealapex Kerr/Sybron, Calcium Paste A: isobutyl salicylate resin, silicon dioxide, bismuth trioxide, titanium
USA hydroxide dioxide pigment

Paste B: N-ethyl toluene sulfonamide, resin, silicon dioxide, zinc oxide,
calcium oxide

Table 2, Definition of zone/lysis index values

Index Description
Zone index 0 No detectable zone around or under sample
1 Zone limited to area under sample
2 Zone not ) 0.5 cm in extension from sample
3 Zone not ) 1 cm in extension from sample
4 Zone ) 1 cm in extension from sample
5 Zone involving entire plate
Lysis index 0 No observable lysis
1 Up to 20% of zone lysed
2 20-40% of zone lysed
3 40-60% of zone lysed
4 60-80% of zone lysed
5 Over 80% lysed within zone
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Table 3, Cell response

Scale Cell response Interpretation
0 0 Non cytotoxic
1 1 Mildly cytotoxic
2 2103 Moderately cytotoxic
3 4105 Severly cytotoxic

Table 4, Agar overlay test results of six kinds of root canal sealers before and after setting procedures

Freshly mixed root canal sealers Hardened specimens after setting
Test materials ki . . .
Deoglonzahon .Ly3|s Rgsponse Cytotoxicity Decglorlzatlon .Ly5|s Rgsponse it
index index index index index index
AH Plus 5 5 3/3 Severe 4 5 3/3 Severe
AH 26 5 5 3/3 Severe 4 5 3/3 Severe
ADSEAL 5 5 3/3 Severe 2 1 2/1 Moderate
DIA-PROSEAL 8 5 3/3 Severe 1 0 1/0 Mild
Tubli-Seal 5 5 3/3 Severe 4 5 3/3 Severe
Sealapex 5 5 3/3 Severe 2 3 2/2 Moderate
2) SHEENE Tokyo, Japan) 0.2 S 9] Wel|A] A7} Abdd vle-S
AT S 180 74059 SHITSAIHEES WEiTh 2 X =A3le] APER)SE (Lysis index) S FoHC} ERAIR|59} A FAT
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Rty AAEAIE DoTal 100 TN FT F 48 & rjeigin). BUT ARG SHAQ A 404 w

=
TR A3 3% AN 2|2 FEE ATNGAS 11E E g
HgF 48 CTE TFHgt) o] £ 10 mLE AE f]

=11 ok 3037 #3831tk 10 mLY] FEHYE (neutral red,

Sigma, St. Louis, USA) FAIAeRS 158 71 Fal A|ZE lll. RESULTS
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IV. DISCUSSION
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AH Plus

e Before

Figure 1,

DLA-PROSEAL DHA-PROSEAL

Before

Balore

Decolorization zones of six root canal sealers before and afterREM<=Hsetting. (a) AH Plus before hardening, (b) AH Plus

after hardening, (c) AH 26 before hardening, (d) AH 26 after hardening, (e) ADSEAL before hardening, (f) ADSEAL after hardening,
(g) DIA-PROSEAL before hardening, (h) DIA-PROSEAL after hardening, (i) Tubli-Seal before hardening, (j) Tubli-Seal after hardening,
(k) Sealapex before hardening, (I) Sealapex after hardening, NC: negative control, PC: positive control.
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Figure 2, Cellular changes after agar overlay test of six root canal sealers before and after setting. (a) AH Plus before
hardening, (b) AH Plus after hardening, (¢) AH 26 before hardening, (d) AH 26 after hardening, (e) ADSEAL before
hardening, (f) ADSEAL after hardening, (g) DIA-PROSEAL before hardening, (h) DIA-PROSEAL after hardening, (i) Tubli-Seal
before hardening, (j) Tubli-Seal after hardening, (k) Sealapex before hardening, (1) Sealapex after hardening, (m) negative
control, (n) positive control, (X 100 microscopic examinations)
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