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Table 1. The components of experimental root canal sealer
Component Manufacturer
Hydroxyapatite Tathei Chemical Industrial, Osaka, Japan
Magnesium oxide Yakuri Pure chemicals, Osaka, Japan
Test No. 20923811
Bismuth subcarbonate Aldrich chemical, WI, USA, Lot 11022PQ
Guaiacol Sigma-Aldrich Chemie Gmbh, Steinheim, Germany
Lot 17H3448
Rosin Sigma chemical Co., Inc., MO, USA Lot 33H1149
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Table 2. The mean and standard deviations of hydrophilic settable

hydroxyapatite root canal sealers

Exp 1 Exp 2 Cont

Setting time(min.) 87+06" 14.0+1° 19.7+15%
Compressive strength(MPa) — 24.7+13.1° 332+19.4" 53+2.4%
Flow (i) 3B6+16" 37.3+1.4% 335+25%
Film thickness(zm) 52+ 2" 55+2° 27+14
Radiopacity (i) 5.3+1.3% 24+03" 24+05
Solubility (%) 1.0+02 14%0.1 1.0+0.0
Cytotoxicity 2/4 5/3 2/3

Apical leakage test(mn) 1.0+05" 15+0.8° 32+18"

A, B, C (rows) : Significantly different among products in each test(P<0.05).

7h B2
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i
flo

T Fo48 e Exp 177 Exp 270 xR} A3A 7o)

T8 A B=HA(P<0.05), Exp 1v& Exp 202t A3A|7te] 794
A # % P<0.05, Fig. 1).
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(min.)

Exp 1 Exp 2 Cont

Fig. 1. The graph of setting time on hydroxyapatite root canal sealers.

U} FERE

Exp 173 Exp 279 ¢4 EE FoXdol e Aozl 9z (P>0.05), o
Z7-& Exp 19 Exp 279 Hl&] =457 ofF wA e tHP<0.05, Fig. 2).
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40
30

(MPa)

20
10

Exp 1l Exp 2 Cont

Fig. 2. The graph of compressive strength on hydroxyapatite root canal

sealers.
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Exp 1 Exp 2 Cont

Fig. 3. The graph of flow on hydroxyapatite root canal sealers.

BE 2 fF9Ao] Jdu AolE HEFAIL(P<0.05), rosing] HIFHE S
I A gFAE FAA A ST P<0.05). dA 2ot IS0 4 (G0 im
olah)ell AF3sHAL Exp 194 Exp 2702 ISOTTA R b FAY 44 433t
A S H(Fig. 4).
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Exp 4 Exp 5 Cont

Fig. 4. The graph of film thickness on hydroxyapatite root canal sealers.

EF IS WEbAH Exp 1982 Exp 2903 thzatel wla
o A =%(P<0.05), Exp 2¢3 tlExaitel= #oAd = Aol7k il
(P>0.05, Fig. 5).

)
oOFRr N WA OO N

Exp 1 Exp 2 Cont

Fig. 5. The graph of radiopacity on hydroxyapatite root canal sealers.
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Fig. 6. The graph of solubility on hydroxyapatite root canal sealers.
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Fig. 7. The graph of cytotoxicity on hydroxyapatite root canal sealers.
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tH(P<0.05)(Fig. 8, Fig. 9). w2 A4 ds v5& vl S48« ¢

A AHE e

Expl Exp2 Cont

Fig. 8. The graph of apical leakage on hydroxyapatite root canal sealers.

_15_



Fig. 9. Stereomicroscopic view of apical leakage test. a;Exp 1, biExp 2,

¢;Cont
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ABSTRACT

Comparison of properties according to the ratio of guaiacol in

hydrophilic settable hydroxyapatite

InGeol Kim, D.D.S, M.S.D.
Department of Dentistry, The Graduate School, Yonsei University
(Directed by Kyoung-Nam Kim, D.D.S., M.S.D., Ph.D.)

The perforation of furcation is an artificial communication between the root
cananl and the periodontal ligament through the floor of pulp chamber. Repair
is usually complicated by the fact that the defect may allow extensive
extrusion of material into the furcation and periodontal ligament space, as the
control of the repair material is difficult. It was required the use of root canal
sealer that acts as controls bleeding into canal and a internal matrix layer
prior to cover repairing material.

To investigate the possibility to use hydroxyapatite root canal sealers,
experimental root canal sealers (hydroxvapatite : magnesium oxide : bismuth
subcarbonate = 5:3:2) were prepared into a ratio of guaiacol/rosin liquid
composition (Exp 1 and Exp 2) respectively. And these experimental sealers
were compared to a commercial Finapec® APC(Kyocera Co., Kyoto, Japan) for
setting time, compressive strength, flow, film thickness, radiopacity, solubility,

cytotoxicity and apical leakage.

The results were obtained as follows;
1. The setting times of all experimental groups were significantly shorter than
control categorized with short setting group(P<0.05), and increased ratios of

rosin component were extended its(P<0.05).
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2. Compressive strength of all experimental groups was significantly stronger
than control(P<0.05), and it was not showed significant difference between
Exp 1 and Exp 2 groups(P<0.05).

3. Flow of all experimental and control groups was not showed significant
difference(P>0.05).

4. Film thickness of all experimental groups was showed significantly higher
than those of control group(P<0.05).

5. Radiopacity of Exp 1 group was observed significantly more than Exp 2 and
control groups(P<0.05).

4. The solubility of all experimental groups and control was placed at the
range of low values.

5. Cytotoxicity using agar overlay method was found moderate for Exp 1 and
control, and severe for Exp 2 group respectively.

6. Apical leakage of Exp 1 and Exp 2 groups using dye was significantly
penetrated less than control(P<0.05). The apical sealing effect of Exp 1 and

Exp 2 groups were not measured significantly (P>0.05).

In conclusion, when guaiacol/rosin ratios and related properties could he
controlled properly, it was considered that hydrophilic settable hydroxyapatite

root canal sealers have been excellent properties.

Key Words: hydroxyapatite, perforation, root canal sealers, mechanical property,

cytotoxicity, apical leakage.
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