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R8N A FE 9L 2g4AG 2@
F4 APV, 23U gutta-perchat silver-
cone 2L FFAAWVCEE 2HL APz
LA 5= glo], 2@ FZ2AAA ]9 BT
< HHA e ZBEDE sealer 9 ALgo] P4
Z o]},

THF AL sealer N EH L2 zine oxide eu-
genol(°] 8t ZOE) A%< sealer’t da] Abgsa
geH, 93 R 3345 A%, 1ZYI hydroxy-
apatite, calciumphosphate, tricalciumphosphate Z-2
ceramic Al %9 sealer EX Tl AL 9
ot

ZOE & AF9 At Az o) A% 2 A E
o, FTEAHAE A3 YA FHo] $58te, X7}
oAA o]FA, AAFTHA, THEHAE scaler ¥
THAZAYF o2 go] AT o} 274
ANFAEE e Aoz g3 ik ZOEV F
AL ZE FotAZd g8 A AFdEol Qe

B AFEdE vopshd, gl gg A9

Q

=4

A 2oy AEd FHELE o A EF
W AXEARE JebdtH?, ZOEAS sealer
o] 2333/ o] FZHATE Pitt Ford 9} Rowe™®
9 BFEIE Yo} URE AXEAo] F3g
Eis}:“]_ glq_ll_lw.

# 7 AF9] sealer = ZOE Al &2l sealer o H] &}
E83 JAo] 531, 53 epoxy Bl F4
£ AH26 S oty Aals JAo] glo]
SRAAEFH} ¢divhe & Baurt glen
V, AH26 9] MEZJo) thal) A Yesilsoy® 9 Naka-
mura $0& M2 AvtE ARE 2ud w9,
T EF FAFdde e A AESHE R
Aol ZAFHFe] wel FAo] FAhde Re=
oA gAeerge] Bastugich

Hydroxyapatite &= ¥4 %7 7282 WA 23
HA gon, 287 4A2F € AT 138
F e S 9 A 4FE AU Yo
BEEE FEATIRA] Gol® X AME
o AZREE Eole TULEEAN AMEH2-
2, g XN2E9 B AT W2 A}
£ Yo ®, LA £FE hydroxyapatite
¢! Durapatite & F3] @ X2 &0 ALEFE 1 Yu-
kna 5P & JAH o2 $4% Ngadg BF
89 3L, Moskow & Lubarr®, 23 Froum $2&
ZA8H FArt A AFx2H) e J3}4e]
AAzHd M JaS FEIHLY AAFT
B9 A 2H3A . 218y Sapkos®E
hydroxyapatite o] V&3] A8 Eo] YL BF
83 2m, kenny 5#& tFA hydroxyapatite 2
A2SHARAE AXNG 2 AFE FHe=
AFZo] FHEE BF3929, Roane & Bene-

o
o

TEAT vEe ALuNEd EE SAaTH0] 981 oFolme.
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nati? e XSAFA AHED Z2F| hydroxyapa-
tite 2 A X§ 2FH7 FIASS EudPd.
Tricalciumphosphate & hydroxyapatite | ®]3] =
HU M9 F471 whan ZxAoz gd £
A%}, Tricalciumphosphate & F¥A17] AFA 9 F
ZAo| Wi A7, Cutright 52 ZAF 3 Ao
Fretn, EEEH FEHS A% Frlgez &
S8 Ru3 P, Getter 5P oz
AR B AR £x2 ZxFo] A#¥
#E3te 2Aq g Aol &3 A
B4R osteogenesis T FEANTHT R
t}. Barney $*2 tricalciumphosphate ¢ hydroxya-
patite & 702 A A2F o] wfHAIA v
23, tricalciumphosphate & AWM T EAHE
o o3 EMEFFED AMF VA ARz A
g3t WE AFHPE 2YS BAsgoy,
hydroxyapatite = 719} AQEHNFF7T Loy
e A A 23 F ERS Qu APEH
dol A9 PL-& FAIAT. Jean T¥L X5
g~ tricalciumphosphate ¢+ hydroxyapatite & 50
% EFG BN FasdgRt ME S5
FALE AREA T2 olAotdel FPES
BEIA2, FOL FALFEY BE ol
o2& #&8 2 tricalciumphosphate $} hydro-
xyapatite ¢] 7oA F23A] ZPtn B
v 3tt. Himel 57& M9 X$73& FFA
&8 48447 tricalciumphosphate & &4
A2 A, easkdge] A 2GS B
Ro} tricalciumphosphate ¥ BI3A $3 g 23
S HPUhL R u3Y I, Sinai 59 A9
AedE AIFANA B2E v} tricalciumphosphate

—_
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o o
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HEAZ 2FH7} Cavit & BRAIZ] Ao ula]

g o] ¢+ a7t QIS B
att.

Brown 3} Chow®E caldumphosphate A|HE S
=& X2 FEA2 AT oAz JF
= ©] hydroxyapatite £ 345 o] o] A o] FolAHL
HPAI AL Ba3tPGem, Krell & Welfel”
23 Chohayeb V& calciumphosphate Al HE7}
Grossman’s sealer & FAFSE SHHAFEH S By
& BF3A T, Sugawara TP MAE AFAZ
A% Grossman’s sealer o ¥3] Z@AHEHV}
Sl geS Bud v ¢lon, Gruninger 59

calciumphosphate A/ HE ¢ 223} o] L35S
#FZR I v gl

28] ool AR5 T Xe2HHEFY
SOOI GHA FALEE FHEL
3 ZHEFAE sealer© HFARZ T 2
FTHHELI 958 Aoz HAHJPAY D, X
ZEFY XZAFTA ol N EHo AMEHL
/0\1‘:}_53)'

THAEF AZEAA dolve =4t 7]
T&F, 749 283 SARAE ) AL A8 A
o] 44 o) ZAHH, AWAPo 2 o)A
HEES 238 4 glemz, AR 542 9
717l A AW AFEvtol g A A
Hol B3 oln 71 RHAQ o] MENFS
o] &3t AEREE FAse AEFJHAIT
¥, AZEQYAA e vnd dastn, J2HQ
ol Mz1 e, HPH] A AeF
ot 7bedte] MR A9 S543AS 54
229 3 H AFg AEHH FHEHd A
e,

wjokel] o]&-He MEe Y AdAU FEA
AFst v FIrz B Aol Bo| Ao
g weick Aol @utd £ glemz, HA
ol&% & Ax Aol YA T chick embryo fibrob-
last, L cell, HeLa cell %2 Establishied cell lines & ¢}
Bol AMEHI glom®, HESAH HrEE
qE A7 AEE e ArE=E3 o, Hensten-
Pettersen ¥ Helgeland”& A X EA ZAAPIE ) w}
g Ao oftel Holrt USS FHFRIEHY
o,
olel Azte 2 Wol AHEEHIL v 28/F
A& sealer Q1 Tubliseal, AH26, Apatite Root Canal
Sealer I % Apatite Root Canal Sealer 119 M X
=4 v ek 8t AF Y ARRAZd
1929 8 ®U¥MEZE A3t AEFAS %
AEZAE ZAA 2 HFZAEEAY, Agar over-
lay A1 B S &2 neutral red HAH 9% MILebE
Ty wWiEy, 2831 Milipore filter 7] o] 218
succinate dehydrogenase(SDH) 9] S4=AAIZ Al
EIEFAAE AAsta 2 2%Eg FAFHL=E
v @ A3 vl A AW Al RasteE
uh oo},



I, dgxz 3 Asay

1. AEH =

Age] AM4E A 2= Tubliseal(ZOE A A, Syb-
ron - Kerr co. USA), AH26(epoxy resin A A, DeT-
rey AG co. 2=9]2), Apatite Root Canal Sealer I
(hydroxyapatite ¢}  tricalciumphosphate &34,
Sankin co. ¥¥), Apatite Root Canal Sealer II
(Apatite Root Canal Sealer I A%l 30% iodine
7t Sankin co. ¥¥E) Eolfich. WA 14me)
Z&uf F8 ¥4 ¥ 2 B(Corning co. ) 7 millipore fil-
ter 7142 ¢ 7% 7mm9] pippete(Corning co.)-S
diamond wheel 2 22 o] Homosol &)X =
SHARYZ 08T AAIL A FFHFE A
AP F, A=AA 4 A2 mold Z AH4-3H4 T}
Z AT EF F moldd ¥ 793 AIAA
Aol AHE-3FA 2, &4 ZT (negative control)
< HYAYEZ L, FHW=T(positive control) <
T B8-S 14met 7mne] AT 1me] FAS Gt
o2 Zo] AUt AHAZE ethylen

oxide gas 258 3lgct.

2, M=ufet

ATCC(American type culture collection)ol A F
T YFEEEE L929 AFVAHFEHNEE 5
A H 53] o Akt F Aol AHESAT.
MZE 10% Horse serum(Giebco co. USA), 10mM
HEPES(hydroxyl ethyl piperazine ethane sulfonic
acid, Giebco co.), 100unit/ml penicilline(Giebco
co.), 100ug/ml streptomycine(Giebco co.) ©) &
¥ minimum essential medium(MEM) (Giebco co.)
22 HEXE 5% 0, 97%9 %9 234& 23
37C9] Wi F7IelA w g3t

3. A

D AESHE 2 AZYSEZA

5X10* cell/ ml 9] A X7} v} F€ 60mm] Hl]) I A]
(Corning co.)ol /M9 HAAEE Y wjgd
F 29, 49, 69A9 MIFRANE 0.05% trypsin
2 0.53mM ethylene diamine tetraacetic acid(EDTA)
(Giebeo co.) € 8 Ca, Mg- free Hanks Balan-
ced Salt Solution(HBSS) (Giebco co.) & 2 ] 2] 3}
AEE vhetel 4] ol ¥, 1200rpm 22 AR

Z3le] AZE 33 $AEEFA A 0.25—1ml 9
MEM & o] 2-5-A1713, %] 0.5% trypan blue
£A43 4o wrgAIZ F, 15 F0] X'¢ H Hemocy-
tometer 2 Y42 E0| Adlol A ZAH A TS5 D
trypan blue 2 G4 E £ AXE AUt 7 4
PAEE 1079 ANBE =AY

2) Agar Overlay A8

Hensten - Pettersen @ Helgeland” 9} W ol e}
60mm 2] ujl FH Aol 1.25X 108 cell/ ml & AXE 24
A7t wj k@ ¥, 5% 9 fetal bovine serum ©] F-H-¥
1.5%Type 11 Agarose - Basal minimum Eagle me-
dium 3ml M9l agarose & BT F, 0.01
% neutral red(Giebco co.) % 3ml & o] A X E
QA3 3, agarose Z9]° A HEL 1-27)] 28T
24 A FEF T v Bd AR g =
9123218 7% 3}l A Mohammed 529 #8713l
ute} MZU neutral red ] FAPFE W& Zone
index ¥ Lysis index& B3 & AEXEAT o
A7\ wal NERAEE A&, 4 49
Mg uir} 6719 A HE ALY Ch

3) Milliporer filter 71 ,

Wennberg”®] w4 wel eomme} ¥ G AYe)
27 47mm, 0.45um 2] A|FA7]E ZE millipore
filter(Millipore co.) & ¥ 1 9]l 9X10° cell/ml<]
AZE 24X vkt ¥, 1.5% agar-MEM(10%
fetal bovine serum, 10mM HEPES buffer, 100
unit/ml penicilline, 100ug/ml streptomycin X 3-8 <4)
9] agar 3 ¥l millipore filter o] HEWo] FEF
AEANA &8 ot 28I millipore filter $1 ]
oAl AlEE 30 T 2A% W% E, A
A A8 agar XA millipore filter & ¥l oh-g
tetrazolium & 71 2. & filter 9] succinate dehydro-
genase o) A3 EA2PA-E A 83l Wennberg® )
wE 2o waE AEEAHE 2339

4) BAAY

FA X 2l one-way analysis of varience & &
Aelo] 95% 9 AHEE SAYRTD U 43
Mg o4& BAsA.



1. MZSAT Y MEZMEEHAL

AFAEY EA3toll Y] AREAEY] FHE
q lojxd S ETAANE AESFIE 29, 44,
6dA ZZ 11.9X10Y, 26.6X10% 70.0X10*
cell/ml 2 A|7to] Ao ule} F43Por,
Tubliseal T A& 28R 4.9X10* cell,/ ml 2 Al
¥t 23 Aafon 1 H 4, 64A 4
8.0X10% 16.0X10* cell’ml 2 &A3 <AH 5
238 BRI, AH26TNAME 2d9A 1.9X10¢
cell/’mZ A RE AE golzen 44, 6
AR 47} 3.4X10% 5.3X10* cell/mi £ o}F 1
3t F44-& B o0, Apatite Root Canal Sealer
IddAME 2, 49, 644 27} 6.1X104, 11.7
X10% 50.7X10% cell/ml 2 SAUZT H)3
AEe AR Folxw e APTd v E
A3 G5 e =2AHS B9, Apatite Root Canal
Sealer HTolM= 294, 9.34X10* cell/ml 2
g2 A7 v& Axert gked, 494 3.9
X10* cell/’m 2 2¢A] uvl8)] 2318 743N
ony, 694 8.34X10' cell/ ml 2 o}F wvleksh

ZA4¢ B2y, FPAQEF YdolME 29, 4
o, 6¥A ZrZ 3.18X10% 2.6X10% 2.9X10*
cell/ml 2 F44& HolA &kh(Table 1, Fig
D.

ZAE5 A2 NEF(FAESFNA Trypan
blue ol &) HNE FLLAZFE W )9 ¥ &
AZYEE QoA SAdzTAME2Y, 49,
695 &7 90.1%, 93.2%, 96.6% V2. Tubli-
seal FAME 24, 4, 69 &4 63.0%, 63.9
%, 78.1% & SARZTI w8 AziFet =
4 ZF7lslg3, AH26 TN E 2¢A 23.8% %
el AE7t £ AXEHReY, 4%, 64A,
81.7%, 95.1% 2 A X AEE| FH3] 713
%o, Apatite Root Canal Sealer I A& 24,
49, 694 47 80.6%, 89.4%, 94.8% % &4
NZxzTFH FA 2SS 2921, Apatite Root
Canal Sealer IFAHE 2¢A 18.3%% AHY
BE AZF F2 Agiod 4, 6958 75.3
%, 86.7%2 AW F7hsAch. FARRZAAME
29, 44, 64A Aol AXE HAE 5 9
A EH(Table 2).

Table 1. Results of cell growth test(X10%

A ENE] S 2 4 6
A& 11. 9+2.83 26.6+4.9 70.0+3.5
Tubliseal 4.09+ 0. 65* 8.0+ 3.1* 16.0+ 2. 1*
AH26 1.90+ 0.47* 3.4+ 1.1* 5.3+ 1.5*
Apatite 1 '6.10:+ 0. 76* 11.74 3.6 50.7+ 5. 7*
Apatite 1I 9.34+ 0.94* 3.9+ 1.4* 8.3+ 1.0*
T8 3.18+0.53* 2.6+0.5* 2.9+ 0.5*

mean+ S.D. *p<0.05

® Apatite I © Apatite Root Canal Sealer I
® Apatite II : Apatite Root Canal Sealer II

Table 2. Results of cell survival test (%)

AN L 2 4 6
A& 90.1+5.2 93.2+ 3.9 96.6+ 1.0
Tubliseal 63.0+5.0* 63.9+ 10.5* 78.1£7.7*
AH26 23.8+9.1* 81.7+10.7* 95.1+ 3.6*
Apatite I 80. 6+ 2.6* 89.4+ 7.0* 94.8+1.9*
Apatite 1I 18.3+ 3.1* 75.3+ 11.4* 86.7+2.8*
78] 0.0+0.0* 0.0+ 0.0* 0.0+0.0*

mean= S.D. *p<0.05



M E 4 X10¢

70 A : Silicone
B : Tubliseal
65 C:AH26
60 D:Apatite 1
E : Apatite II
551 F:Cu
50
25 L
201
15
101
5
0 2 4 6 g7t
Fig 1. Figure of cell growth rate of all experimental
groups
A ESFX 10t M ES X0t
70
65
60
55
50
25 L
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10
5 I
0 2 X 6 WAT 0 2 4 6 T
Fig 2. Figure of cell growth rate and cell survival Fig 3. Figure of cell growth rate and cell survival
ratio of silicon group ratio of Tubliseal group.



A EFX10¢ A X X10t
70 70
65 65
60 60
55 | 55 4
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=t EN
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Fig 4. Figure of cell growth rate and cell survival
ratio of AH26 group.

Fig 5. Figure of cell growth rate and cell survival
ratio of Apatite I group

A Z 5 X104 A 25 X100
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65 65
60 60
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=R by
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0 2 4 6 wIFNE 0 2 4 6 WiYgrizt

Fig 6. Figure of cell growth rate and cell survival
ratio of Apatite II group

Fig 7. Figure of cell growth rate and cell survival
ratio of copper group.
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2. Ager overlay A|g

Neutral red ©ll ¢]3] Q4 & M X S gy
AL &HE AdxAu A s AAE Ax,
SAUEZAANE g4 &34de] By ¢
St2m, Tubliseal ZAME AN 15m7t=] &
e SdaE RE A¥7t 84438 1y
3, AH26 TAE 15m7AHA H4L Bgoy
Agol &AL, mAAE BE AES @4
a4 BQon edg X 10%7 $HAAL
Btk $9¥ Apatite Root Canal Sealer I olAe&
15m7bR] ML Bgoy gago] FEagn,
am7tA e RE MErt gASn gadg RE
A EE §3)4272 2}, Apatite Root Canal Sea-
ler L2 A = Tubliseal 2] 7 $-9} 20] 15mm7}2)
gaEQRon gaE TE XS fHAHS B
Aot FAUERZAE 13m71R]) GAEgon g
qE BE AE/} g24E By

2o T EAZ N neutral red FAo] A3
2AHE Zd gd9 oz Bsigon, A
Z&AqE A o vsl NXRAZ B

+E NEEs2 BPsAc.

o]¢9] Z#E Mohammed 59 #7371 (Ta-
ble 4, 5, 6)° AL 2 AH26 & W eksl A ¥
E4E& B3, Apatite Root Canal Sealer 1 & 3
Tx9 MEEAL BYon, Tubliseal Apatite
‘Root Canal Sealer IE 43 HMEEANS BYY
(Table 3).

SAUNETH nA7AZ 449 W) 9,
Tubliseal % AH26 TolAE A8 vlZ o #4
gt o] tEgLer, FPN=Z B¢ AF
10me] g4 <A FAE Uehido. o 2%E

Table 4. Zone index criteria for agar overlay test

9 2 NSl AR} A
735

stoyt GBI} AAHE FE
F92 5mm o7 gME B4
F92 10mm °H7tA] gdd Z¢
ABFHZ 10mm o BAERoY HA
plate 7} €457 gL F$

5 A plate’t E8E B¢

0 A

88
MR

Al
Al
Al

oW N e

Table 5. Lysis index criteria for agar overlay
test
AELH 7L doAvtA] g
zone 9] 20%°1H7 &3l€
zone &} 20-40%7 &3Q
zone 9] 40-60%7t S3E A%
zone 9} 60-80%7F &€ A$
zone 9] 80%°]/do] &3E A

2
A%

D oW N O

Table 6. Response index(Zone index/Lysis in-
dex) and cytotoxicity

HNEEA Response index
3. Millipore filter 7|4 0 0/0
Milpore 454 9lo] AR LA¥L torazor T VImLs 2
lium @ 71" 2.2 succinate dehydrogenase(SDH) 9] moderate 2/2-2/5, 3/1-3/5,
L4e 9442 Mz FA 23 Aptite Root 4717473
. severe 4/4, 45, 5/1-5/5
Canal Sealer I ¥} Apatite Root Canal Sealer 1l #&
Table 3. Results of agar overlay test
Al#¥\index  zone index lysis index  response index AE 54
de& 0 0 0 0
Tubliseal 4 5 45 severe
AH26 2 1 2/1 mild
Apatite I 2 5 2/5 moderate
Apatite II 4 5 45 severe
T8 4 5 4/5 severe

8



Wenberg™ 9] W¥7|%(Table 8)ol A&3 Az
Apatite Root Canal-Sealer I ¥} apatite Root Canal
Sealer IIT& SDH & Ao 932 nRA go}
MEEA o] 9IQ7, Tubliseal % AH26 #-& ©] k3t
AEXE3-E AN (Table 7).

Table 7. Results of millipore filter test

Table 8.Cytotoxicity criteria for millipore filter

AlENA 3 AE=
A e 0 0
Tubliseal 1 mild
AH26 1 mild
Apatite I 0 0
Apatite II 0 0
T8 2 moderate

test
B AEEA
0 SAdETH 4% o] 0
7t fle A5

A% Tmm ojWjd HN=
7} FolAAY gAo] <t mild
H BEA7r A0 AS-
2 AZA 7-1lmm &Y ¥ <t
? 297t B0 A%
3 A7 llmmolde] g4 ¢t
3 30 A Ay

(N8 FH7 - 7mm)

—

moderate

Table 9. Results of three experimental methods

AEFAEHAL Agar overlayAld  Millipore fillter”]%
A& 0 0 0
Tubliseal severe severe mild
AH26 severe mild mild
Apatite I mild moderate 0
Apatite II severe severe 0
7€ severe severe moderate

T8 FFFHA ZBEAE sealer = IH
EE LR 2EFdzH) 4L vz
LA AMEE HE )R AREY B9, A
A JARG ol HEFAHY P BY
oo} 3l o] & 9% Q& 7}HA AAPEH o] 27N H o]
gter ARAEY YAgPPoz gEd.

AREE S Aol 7Izke wat Axtrt
oA JEbE 4 Qla, Aed m2: A#F
Bt AE AARA YETH 6L Yrt
et 489S Fod3l] 98 d¥zxAT =4
WY BEIE AT =¥o] A&He foe,

AEBFE o] &5t AEAF g A xus
€ ENFEN XS Frisle AAY AEE
A BEEE glo] Hrle] B@Ae] Qo
o, 484 T vNE gYHHUFEY -0

Vsdta, ¥aE gde, Aeed gl w
23 JusH, FgsA AdE £ Je B
ohvel Auty Ated Yol s AEE Az
o Hgde FFER dA EHE H
7¥ete oFe 53 AT ol 8o 20U 19553
Kawahara ¢} Shiota®ol] oJ8] Xz}Rofd] g 4
AHRer, 2 F NAAEY HESH HPA
A BESE TR o)8=Hn U

AFAZY MZ=PL FA37] 93 H7HE
2.2 M EX4AFEEWo|u}l DNA B2 @ ol
AR FRE g AEXAFESAY, HE9
Fesha wsle] PuFd FFD, X i
ARFOY ol B SrLE T o8 NXIF
FEAY, PANEALL] LSV} AW
A% AEete] FAHIEPE, AgA R
Z 3 A7) A LN, FAALe H3tRAS o)
AHE-E 3 glth



AzeFgol glo] WM Ee] Mee] Fad
2429 shteltt, AFzAT XITEFHZ2F
A EF BEF JE AEZE AFRAEe zAo}
AE, 283 ZEMEQY AT ZEA

© ¥ 553 Axeln] 12 §315 0] gl
ko]l FE v, HHEAEE 44 wgsH,
H3d 237t 98 AExsA gRaZd g
AZREEE 3t AAZHY 7|2 S 48, =
o FFEEFE WA AEE AV Q19
® ARAE] SHBAANA 7HF Bol AMEHI
k. ol AEE QAL FEAAN AH AFH
o] v e 4= Rlovt wlopel] AJZko] BB, whF
dulct J@do] A & 17] wWE FHe] 4F
1 GA AT T ' JFTHRY AXFE0
HEoA AT AEFEI AEEH| we T+
HEo] AMGEO®,

2E AXEAAAEA Slo} v xe dPAE
Alole] 83 HEFo) B vl ¢ F8F g40)uh,
Q2] AAMEE FE40] ofojA AldEF}
AX e dFdE AFH Bz FFAINA
Y, AE3 HE Ee wgd Afold] FHAe]
FAAE Yo HHAHLR HEANA M5 F
3 AZo] o]FAAA ook},

Mohammed 5¥& A@AE7F Ax A F
37 g1 U E T I ER EHEH]
Faks]o] GE-g WX ager overlay A1 8 Q) £9]
THEAE o) AH Axe FE2HA g &3
EZo] @AM ATeFAxFoz e 4
o {fALSY ZBFHE sealer ) S4B
53] At &Aq ot $HH Yesilsoy & Robert!®
£ agar g FUWAZ g Jd¥EARS) AEXE
T3Ho= AEZAE %% agar 7t Al AAA 28
EAERS Y S4ERY kg e
F o, HMigAEe NHS Ay HEAZ A
Foe $EF FFL ojFAXY ARY IYF
EYAA o] MERE] FFE wA £ gl
© 0, millipore filter ¥ A7IE AlHe] 3
FFE viA Bt E A agar o ¥]# AR T A EA}ol g
AFo] v i, 1Y JgFHA} 54
R A&z FFE vE Fx J& Aoz
Ag g,

ojo H AAolA dutRoz ol AEHT
Pe ZBFHE sealer Q! Tubliseal, AH26 3

70

2o} 7= Apatite Root Canal Sealer I, Apatite
Root Canal Sealer 11§ Z}Z} A|Z3]Abe] A2
g H 79 BAIAA AHE AFIIo
AP HYEL AR Te R, FE#E FU=x
oz 3o AHAYFEMNELRYE o &3t 4
718 37HA Wgos ANEH HAFRAXsd A
shdoll &3 zAMEY T

AXZAT 2 NEYEEFA A BE YT
o] AURT(Fig 2)°) Hl3 FH=t YEE]
wol 25 M EE4E BAc}. Tubliseal T2 2 4A
NEF7F ARG 48904 4, 644 1
okshul EE FHAAES BRI AEZAESER
Z7184H(Fig 3). AH26 T2 29A A
E&7 WA daPoew HEEE obFYd,
44, 69AA Nx9 F4& F3] uIgPoy
REEL W% EolA Uo], 2¢ATA LAl
e 49 FAHEHC] wEyHo B AR AL
dEgou 15 BEdes E4EEAY Jo] £9
AEE APEAFIA R3ta S8 dA 8 4TS
N3 Ao 2 ALsEH(Fig 4). Apatite Root Canal
Sealer I 7€ TEHAET Hs ¢3¢ MxF
A7 QYEES BHo ATFEAo] WL njofdt
Ao g Vel (Fig 5). Apatite Root Canal Sealer
Iee 294 tE Agad via] vu3 AE571
Proy MY HEEL I3 AT EH 4
A= 294Ad B3 38 NEFE FLHF
o NEe AEEL Fo] FUIEAL, 6YHA
ojekslunl X FAFE o EHEH] F7
29 AF AT Fe JdFS WA AL F
Z29H(Fig6). AN=T B35 2494 MEF7L
A3 ZAANRIL 4Y, 6YANA FHEE B
o)X @koed 29, 49, 6¢TA Holde M
Te 2d¥ F A Fig 7). olFNA Apatite
Root Canal Sealer I & H|ZF W& S4& &
3L, Tubliseal & AH26, 183l Apatite Root
Canal Sealer IZ& A¢ MEZ4HE EAth

38 neutral red Ao & METY EAx
WaE RAME agar overlay Al @olA AH26 T2
AgoA 3m7tx] BE AT dNAAE HYo
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Fig. 16.
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—ABSTRACT—

A STUDY OF THE CYTOTOXICITY OF ROOT CANAL SEALER IN VITRO

Sang-Tag Lee, D.D.S., Chung-Sik Lee, D.D.S., Ph.D.
Department of Conservative Dentistry, College of Denfistry, Seoul National University

The purpose of this study was to evatuate the cytotoxicity of four root canal sealers(Tubliseal, AH26,
Apatite Root Canal Sealer I, Apatite Root Canal Sealer II) in Vitro.

The root canal sealers were mixed and filled in molds which were 14X 1.25m in diameter, in height
to use for cell counting and agar overlary method, and 7X1.25mn for millipore filter method and set
for 7 days to use for experiment. Silicone and copper plate were used for negative and positive control
respectively.

Using the culture of 1929 fibroblast, total cell number and vital cell number were counted and the
ratio of vital cell number to total cell number was calculated on 2nd, 4th, 6th experimental day, and
the change of cell membrane permeability was tested by agar overlay method, and the succinate dehydroge-
nase activity was tested by millipore filter method.

The obtained results were as follows.

1. In all experimental groups, the mitotic activity of fibroblast was reduced when compared with that
of negative control group, so all experimental groups showed cytotoxicity.

Apatite Root Canal Sealer I group exhibited mild cytotoxicity, and Tubliseal, AH26, Apatite Root

Cenal Sealer II groups exhibited severe cytotoxicity.

2. In the test of the change of cell membrane permeability by agar overlay method, all experimental
groups showed cytotoxicity. AH26 group exhibited mild cytotoxicity, and Apatite Root Canal Sealer
I group exhibited moderate cytotoxicity, and Tubliseal and Apatite Root Canal Sealer II group exhibi-
ted severe cytotoxicity.

3. In the test of SDH activity by millipore filter method, there was no cytotoxicity in Apatite Root Canal
Sealer I and Apatite Root Canal Sealer II group, but Tubliseal and AH26 group showed mild cytotoxi-
city.



