0794 24 A8A @4 B AR Aoje] A5z
5o AT E AMEE AEEHS AU Ao ed
AES] Y0 §29E 2HE W ANEE 5249 &
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A3 XD DHES WE AHEQ| HZSM0)
S

A e AR Ao Bk A4F ST A9 A3
; AF2A3 AH AFAAL 74 delA A=
Qoylt g9lo] @ 4 Utk IHER 0§

gl

=+

4
W= AWE 4A DAL Az B4 W Fas neiHolot & At

°of Aol £ wg g W= AAES] AEELE Briste 2oz @A 4odaA de AHH 1L 8L zine phos-

phate cement (ZPC), glass ionomer (GI), resin modified glass ionomer (RMGI), compomer] A &4 S #7135}

q

431 human gingiva fibroblast® vjoF&lar of A Zd| td M ESF A8 =D AXE ez MTTG-45-

dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) assay, 3rdFZA1 8 59 A X 54 AALE Aldstd &3

22 A%s 29

2.

3.

MTT assay A+ GI > ZPC, RMGI > GI24 > ZPC24, compomer, RMGI24, compomer24 2.2 A £ 54 0]
EA Yebgc

A S ZAH A= GI > GI24, ZPC, ZPC24, RMGI > RMGI24, compomer, compomer24 =2.2 M| 54 o] =7
[a=10: =0

( =R B0 NESY, DAS B AME, Compomer )

N B A o] 7psstA AQAT FAFol e wy A
A9 HE FAE A oA WA WEE A

AR Z ol 8d HFATIEY NER wHAA ] 23ha 9k
244 g AEAe] $AEoR Hof gy*st
; -:r&tﬂ?m Kluichet DAL, ChatEy, N 7z2A &4 e A% APEA Fit o= W=t
g R A28 Aokl QY Aolun T8 BEHI 9
YA B 8-10) - . . = =
SUGA T OO 17} 1084%] T WEE AR Aol Ao} =7k st
BAIEIE X TCyE IEEEA / 051-040-7447 £ A2 iz AWEY 2 fdx2 ] WErt
sbypark@pusan.ac. kr AA EAHA A& o] F7HE7] v ol A e A
HOE+E 20045 12 128 / H08E+82 : 20044 58 10Y zz2)0] &4o] By} sl 40]e o) W Es

/ RITIAYEN : 200415 58 282
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Table 1. Materials used in this study

Metal ring band material TOMY, Japan

Compomer Light-cured ultra Band-Lok Reliance Orthodontic Products, Inc, USA
Gl self-cured Precedent Reliance Orthodontic Products, Inc, USA
RMGI Light—cured OpticBand ORMCO, USA
zrc self~cured Orthodontic cement ORMCO, USA
A=A g3 gl xli'—‘r wg% o A9 A2 ﬁ ¥t Aol AT HGF-12 Dulbecco’s
2 A HE A7t B ALARA7 Holst 71 modified Eagle’s medium (DMEM, Gibco BRL) H}
W8] WA ot B2 %‘#01 NHEZ A 1 Ao 10%9] fetal bovine serum (FBS, Gibco BRL),
#r} wepa] Mert AEE Xote] X F2A EAto 100 units/m¢ penicilin® 100 yg/mé streptomycin (Gi-
HEE AotEt) Rigele 9902 wygg =9 beo BRL)E H7tste] 37T, 5% CO» incubatordl| Al
WG Mz AHNES X F2 o Yt A7 A kst MdE AEe 5ol 2733 refeeding
1g9E nds £ 4 ok 33 | Z7F 90%9] FE o] F9H Dulbecco’s pho-
W=, bracket B 23 & 4 T FHo)2 &3 sphate buffered saline (DPBS, Gibco BRL)E A1 3 &

of o AxEA e 434 A+ 45 ¢ % 0.25% trypsin-0.1% EDTAZ 53¢ A ¥ & e
g A AL R Aoz gf mal'PEg g sto] Alciufokste] A@d AT AThul A

=8 ¥, old wAF & W AHES] AE E40 Z+7}o]  passage number® 7] E3Y I passage
3 AFE =i Aol number”} 4-774A19] AEE o] &3t
olof E AFfoME g s FF A AHeHE
75 e AMES] AF 22 st AEH 7 Als] did
e HrtstnA g
A A3l &3] A= AWM EE zine phos- AE g A 229 ZH|
phate cement (ZPC), glass ionomer (GI), resin 27 2¢8 AdE ZPCo Gl A AE powder/
modified glass ionomer (RMGI), compomer%°] 31 liquid 8] &) wel £&ste] AN 3287
t}. E3], RMGI$} compomer—‘; HT NEA ML AHE RMGI®} compomers FZEAF71(3M, UNI-
o] ¢del H&H1 Jorg o5 A A TEK)E £3 3024 F=Alste] AIA AT AlH
ek Frbt dt=A] Fasit o aze #USE T E AR A8 SAH
TE7] 98l AJAE AlHE metal ring(band mat-
AT & & erial, Tomy)e] A& & Z8AA zhzre] AAL o)
7 10 mn, 4 15 me] 2712 AZstgct 2 A8
G M= 4 AHL At AT we AlES] AFE D &
= zpol 7t oA E o A FA AHA B3t F 24
AlBE 3 Qe 234 ME AHME (ZPC, G, RMG, A7F AT AHL zhzt ZH|EE T A3 2] A
compomer)E &% AT APT o2 st AA & 74+7+ 7PC, GI, RMG], compomerZ, 733} ¥ 24
flol s ANET S 2T o2 Y tHTable 1). Azb AFE A ML Zhz} ZPC24, GI24, RMGIZ4,
compomer242 Hatgdth. MTT assayol] o] &%
NIZHHS AAe 22k 24X+ 3 o] Wi eof &t
(liquid-surface ratio: 66.2 mi/me) 0.2 m® syringe
Human Gingiva Fibroblast (HGF-1 cel)M| Z& uj filter® WHdFtstd Zuetgn FRZF2AYT
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Table 2. Classification of cytotoxicity degrees and scores according to RGR

None 0
Weak

—_

Moderate
Marked

Strong

[S2 N S Ve A o

Extreme

> 100

75-99

50-74

25-49

1-24
0

“ RGR (Relative Growth Rate)(%)= (Mean numbers of living cell in sample/Mean numbers of living cell in control)x100.

AESF ARA Y| o] &8 AAL Kawata Y0
ol &g WHE WPt A=At WA Azd
Alﬁd% Z597, 70% alcoholol] 2hell 2 2534 2 3}

1L, THA] Dulbecco’s phosphate buffered saline 8<%
‘3! Azuf ko] 2t 23] Ajd T Aol AE-3HH T
MTTe) o] 88 Al FZAe] pHE pH meter (Me-
trohm, Germany)® A 204 7z} A8 79 33) =3

Ax 3 2 AEYY B

AR Ao tE& ME gl dak Al dgE
?___}O]—E]] £ —3}‘04 ks }\EHE]:'EOH EHo]—OI] NZSE ch_)]
Btk A At okEl Al EE 0.25% trypsine =

H ol
Agste F/A170 & A A (hemocytometer)
< ol&st] we MEFE AdEt 12 multi-
transwell plateol] welld 2 5X1047H/m(%§ B Z'E?}Od\:}
UMY A T AAE transwelldl] €31, 1Y, 49
A 109, 1347 & T 22 0.25% trypsing XﬁfﬂO}
of AEE FHAIZ & FANEE o) 83t 44
o A EFE AT A ES AL 2 well F 3
3] RHRAIEl] FEAE T, Aged dx
o Zre] BAEA fode d9EAH% (oneway
ANOVA)& o] &3t th.

SARE S dixTed g AdTe Ad Ax
Z2] = (Relative Growth Rate, RGR)E A 4tsld
W 7betg =l o] Nakamura 579 A EEAA|
grofl A AAISHA HTable 2). =3 7} wjoF
712k wey A dejgew Axe FgsE &
#stelrh.

9o AAE &

MTT assay

HGF-1 A& 96 well plated] wellZ 107]/me7}
HEE EF3te] UM UG & Ag A 2443
T AAFEAE 742 A3t o 37T, 5% CO2
incubatorol| Al vRFEATH 24A)17F F Zh2he] well
N o] wjx]|E A AT th5 MTT solution (3-
{4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazoliu
m bromide) & 100 % H7bske] 37T A 443t
v A7l & A2 S A A 3}aL Dimethyl sulfoxide
(DMSO, Sigma Cat. D-5879)% 100 @ ¥o] H&
N AFAE formazan 2L 59 ELISA reader
(Molecular Devices, Emax, precision microplate
reader) & 570 nmo Al &% %= (optical density) & &
3.

Wz A7 19 SAE fodde ddE
A4 (oneway  ANOVA)S Al&38t% L Duncan's
multiple range test2 ZF w3t} o] & ARE AR 5}
At

gt &2 Ad (Agar ovelay test)

1.5% bactoagarg X3 overlay medium= 4]
dlo] 45TColA B3 T uFH Aol A BlA & AA
3te] 3 w9 overlay medium©. 2 thA| &t} agar
£ g 1587 wAsk] HAYA =27 F
0.01%2) neutral red(Sigma, US.A)EN 1 8 ¥ 22
N7 Bt FRoE B £ AAGGT 2
=3 37C, 5% CO» incubator®i] A
4’\]7} Bt wiEtth o] & FA] wiehe] 2 AlH

of FHS AT R BAT F AHEE AAS I A
A gz2F F99 FEHE BE3AT AR
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Table 3. Zone index criteria

0 No detectable zone around or under sample

1 Zone limited to area under sample

2 Zone not greater than 0.5 cm in extension from sample

3 Zone not greater than 1 cm iIn extension from sample

4 Zone greater than 1 cm in extension from sample, but not involving entire plate
5 Zone involving entire plate

Table 4. Lysis index criteria o
Table 5. Response index and cytotoxicity

0 No observable lysis

1 Up to 20% of zone lysed None 0/0

2 20-40% of zone lysed Mild Y1-1/5, 2/1

5 A0 of zone ysed Moderate 2/2-2/5, 3/1-3/5, 4/1-4/3
4 60-80% of zone lysed

5 over 80% lysed within zone Severe 4/4, 4/5, 5/1-5/5

(A) Control group (B) GI group

Fig 1. The morphology of HGF cell.
(A) Control group and each experimental group except Gi group showed normal cellular morphology.
(B) Gl group showed severe morphological changes such as atrophy and necrosis.

(zone index)= 9t} 242 AW 29 o] WA oA o o

Aol Azl GATAE 2P A S (lysis

index)= BHE AXe SAAEE 14x Anjg o NI B &

2 faste 2Astg e a1 dao] w2t vhgA 4

(response index)& WH-SAl4 = ©AR| /SR F AlAE A AgE gz JA 1, 4, 7,
Ao P th(Table 3, 4, 5). 10, 132 Hj 717k

HE Axe Fuss #Es
Ack(Fig 1). GL A Z& Al @ A 4R =
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Table 6. Viable cell number of HGF cells (x2.6x10%/ul)

Control 157 £ 0.21 2707 + 040 410 £ 052 523 + 012 66 + 0.32
Metal ring 133 £ 0.25 263 + 015 383 £ 021 450 £ 0.35% 6.00 £ 0.36%
Compomer 1.27 £ 040 263 + 015 3.13 £ (.23 347 £ (0.32% 553 + 0.21%
Compomer24 1.20 £ 0.00 2.30 £ 0.17* 327 £ 0.12% 377 £ 0.42% 560 £ 0.36%
GI 067 + 0.21% 143 + 0.21%* 1.23 £ 0.21* 1.93 £ 0.15% 267 + 0.25%
GI24 113 £ 0.15+ 227 + 0.06% 3.10 £ 0.30% 350 £ 0.26% 597 + 0.06%
RMGI 1.27 £ 0.06 2.23 + 0.15% 260 £ 0.30% 307 £ 0.31* 433 £ 0.40%
RMGI24 1.30 + 0.10 253 + 025 287 + (.23« 353 + 0.06% 457 £ .32+
7PC 1.10 = 0.20« 2.30 £ 017+ 230 = 0.17« 380 + 0.44%* 423 + .38+

ZPC24 137 + 031 250 + 0.10 243 + 0.15% 407 + 0.25+ 530 + 0.44« ‘
*p<0.05

7o ‘ —e— Contral - —=— Metal ring | / o E“}F‘% }1\_]:%] 3]’93\‘:]'(Table 6, Flg 2) )

B0 1 s 0 L wew ///; metal ring®] 7% %]l "41_5‘—‘334 AR
.50 *‘+G| ——Gl24 7 /AN, = /\é %6}0:1 %— 7'(]»0]5‘(5]% 33_—5_‘5}% -’-}‘— g\?\iq com—
E — -

40 e pomer, compomer242] 7 Z7]d =2+ FA
a0 3 Fe 2 Aot 1094 Mgl et vt
€0 Ehdtd. RM GL RMGIM M s 27] AE4E gz
L E3 2 A7l 9T TUAYE AZY FHEE

7F g AETEd viste] = A Ui

o
<3

1 4 e 10 3 u‘r. 7PC, ZPC24= TR AES7} #adte AES
Aot wigr)zte] AgsE 3 EHo] FYA
ZA A8kglth GIdlAE 279 AZEC] Fo H)
& 13°‘RH7M THEEI} ofF =33, GI49] 7
SE oldrhe ME FAEE RATL AX 5] 9

Fig 2. Growth curve of HGF celis.

T3 B wA AEES @ Axd ME ztol= BHY 01 GL ZPCE 19 A, compomer24, GI24, RM
ot AEAA S FepEhs 2ol i GL A2 GIE= 494 28 compomer, RMGI24, ZPC24E 79
T At AE 1dARE AAFY T 7 A EE], metal ring 104A 8 23 FA
7 A& HE 1 HAPE dojom Algte] AumA = 9)= #ol= R}

3] AR AEgio] FFAQ Y2 AT 2o g AdFY A AE S4=(Rela-
ZPC A9 2% A 144 dFAx 9% tive Growth Rate, RGR) 2 M E5AA|+E A3}

of HEHA oY AZhe] Agol wet iz & % tH(Table 7).

ztke] 7} ATt Metal ring2 v|2+st A E£E4 S compomer, ZPC
24, compomer24e B v FRoX FFE Al
NS A Y= JEII A GI24, RMGI, RMGI24, ZPCE
2559 AExsde Gle Aﬂ‘“%/‘é A4 3& B

7Yzke] Ad7y gz AlzbE o) g A 73 A TEANS YeERIY
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Table 7. Relative Growth Rate (RGR %) and cytotoxicity

CHRIwWHAl 343 45, 20044

Control : 100 100

Metal ring 8.1(1) 95.2(1)
Compomer 80.8(1) 95.2(1)
Compomer24 76.6(1) 83.1(1)
RMGI 80.8(1) 80.7¢1)
RMGI24 83.0(1) 91.6(1)
GI 25(3) 51.8(2)
G124 72.3(2) 81.9Q)
ZPC O T03@) 831(1)
7PC24 87.2(1) 90.4(1)

100 100 100
93.5(1) 8.0(1) 90.5(1)
76.4(1) 66.2(2) 834(1)
79.7(1) 72.02) 84.4(1)
63.4(2) 58.6(2) 65.3(2)
69.9(2) 67.5(2) 68.8(2)
30.1(3) 36.9(3) 40.2(3)
7.6(1) 66.9(2) ' 90.0(1)
56.1(2) 72.6(2) 63.8(2)
66.7(2) 7711 79.9(1)

( ): mean score of cytotoxicity

Table 8. pH of the extract

Control 822 £ 0.02
Metal ring 825 + 0.01
Compomer 823 + 0.04
Compomer24 821 = 0.02
RMGI 823 = 0.01
RMGI24 824 + 0.01
Gl 6.26 + 0.05%
GI24 739 £ 0.02¢
7pPC 6.40 = 0.03+
ZPC24 8.00 = 0.04x

*p<0.05

MTT assay

Al %8¢ pH &%

Al st A3 o 24413 s FoA
Hj e of] 24717k E <t A dt] AL —%%EE pHE
2339 H(Table 8). A& Z7]o] GI A|HAA &
FHdla =@ F250] §&H Ystn ZPCAH

i
rulo
w
£
lo
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AME GIRTE Fay FEE0] £&5 0] e} o)
ddeo] HA o] AAEHAC pH 3 2 FEE0]
g¢ror ARAYE QL ZPCY A$E T 6.26,
6402 ¥skn UM A|HA = vjgde] HAR
2123 pHE t22d §A5+9 pH 80F =& Vet
WAt

MTT assay

ZPC, GI, RMGI, compomer A A& 22t 73} 2%
< 24/‘1 Fol 3 mee] v 24 AJHEt A A e
oq AL FFES /‘ﬂioﬂ Ag3n MTT ¥ & o] &
o 2ol U AR gE de A FJEE &
A3t th(Table 9, Fig 3).

Duncan’s multiple range testZ A] 3 3+ 23} me-
tal ring, compomer, compomer24, RMGI 24, ZPC24
' iEzTy §93% 2o glo] & FXEE Y
W12 GI, GI24, ZPC, RMGI+ Wz #2938 A}
ol Ho] NEZEA4E Vet G149 A5 o
Z79 7oA e AolE B2y metal ring,
compomer, compomer24, RMGI24, ZPC249}= &2
3 2}o] & Koz ¥sith ZPC, RMGIE BE +2
93 Aol & B o Gl Rues 2 T3%
2 et Gle 7 @ 3 =€ Bix
€ 78 % Aol & Ho 7P & AEEA
BN

mio i-l:l
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Table 9. Relative absorbance of HGF with MTT assay

Control

0.386+0.05 100 A

Metal ring 0.363:0.03 042 AB
Compomer 0.350+0.03 90.7 AB
Compornerz4 0.370+0.02 %9 AB
RMGI 0.278+0,03+ 72.0 C
RMGI24 0.367+0.03 95.2 AB

Gl 0.207:0.02% 537 D
GI24 0.3360.03* 87.0 B
7PC 0.2510.03+ 65.1 C
p— 0.347+0.03 899 AB

ODs7 of control - ODsz of sample

a) Relative absorbance (%) = T x 100

ODsy of control

*p<0.05

Table 10. Various indices of agar overlay test

@
&

; Control 0 0 0/0
§ K Metal ring 0 0 0/0
e Compomer 0 0 0/0
¢ control metal cP CP 24 RMGI RMGI24 Gl G124 ZPC ZPC24 COmpOmerZLl 0 O O/O
RMGI 1 1 /1
Fig 3. Relative absorbance (%) of HGF exposed to extract
solution of the experimental materials with MTT RMGI2A 0 0 0/0
assay. GI 3 1 31
GI24 2 1 2/1
e = 1 1/1
SHAZ=ZEAIS (Agar overlay test) e ! /
ZPC24 1 1 11
Agar ovelay medium®ll Ztzhe] &2 E31 2443t
g & g 9 LY =g =43+ th(Table 10).
SAYEE JUAOR BB GlIN BUPE Q47 ArAS ol4d AT§AASE okt
7t @8R4 302 7 WA UElk L, GI40AM & Z Wyt glo] BE Awww Axe] dele A9
AA g 22 A Ho g g Below ZPC, =33 GI, GI24, ZPC, ZPC24, RMGIC| A3t 4 5
7ZPC24, RMGI M &= B8R4 12 AJH 35 & Lo gAML} J&é}ﬂ At
A< Be] W9 Fh3, YeiA) FolA e Baol olae @A} BelA 5l Ao upeh ukg
2] ekttt AFE F3H T ol WE NEZHAEE HIMe A
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AXEGE GI24, ZPC, 7ZPC24,
RMGI= "lofdt A XE4-E Yeld il metal ring,
compomer, compomer?4, RMGI24E M ZE=AS U
PR ek gkt

O

Z 5 1ot

A Azl A AA R 83 (biocompatibility)
= B4 A @A F83 Agolt) o] F AWEE
78 BEAEA gl ALEE I glo] ol gt A
A RAsg A7 Bol AT dutFog AdE
= 9 AstE oA g AEEAG e do
71, AlZbo] Batgte] weba T elelo] ehztg
of dJeid 1 B Fran®

132 wg AEA WMErt X2Astd YA dhe
57t Ba W=} Xol Mol o] AgFwr} ol Alul
ER QIS AA 2. wgA AREE 2129
ot XF2A T HJE3 Hol xF23 9] E£4fo] ¥
A 7tsAol ot old A3 g ¢ W= AlWE
AA 73 AAE 87"

AFA 59 B ARINESS Hrlsle WS
AIGA 27184, A2gA SEAE 2 2394 o
A AQA AR PR Mw o]

]go z27 74}\}011 5:3],_}:—. )Jzﬂuhg ]

2 rdsta Adgdo] Eo, @Qﬂ 294E 4 4—
A, g FEslo] ofsf thaFe] AlHE grid &
Qe AAHQ APurgolth 9 olggt Al xEA 4

Em

A AEFE WPste] ME) 4FE 2Fee 3
4, 15&4 Fezte sk P WA E
A2E ol g3tE Hham AUES ol g3itel 3
=8 3350 ATRg F3%e Y, P axe
SEHP AE A 8P 5 Qe ARt
=

54 gﬁu Aol ole] A7} G vlA
ALY #¥, And a4 44, Az As7t A
E3he B 2 AZENS 2gske g gt

% el epta® ARg FEas W, AR
#UAH F2ujA e Bou], AZ-AE HERFE 5
oA BT QFE KU & olMP o8 A7A
29 A7 ARE B35 W@ E oW TH 2L
ARE tdes 218 A9 gy w4
ol g BolE ALE YOBE F 1A o4
e e ol B 389 ARs 9 &
ek,
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TR dREoZ
FaEel of AREE TP AgIAY B2H
= © @A Bl AHE

compomerE 7L7—]r Alg3tH e o] &
2 F5EE 5 Agste
2 A4 FAFsAY B <) 1 /‘év'—O] %5101
DPACR F=aA et o]d & AFME A=
oto] A FHE| e J&FE VX e AEF Y,
Hixjeo} AHsley 0 FE2EE o] 83 MTT assay,
DPAZRE F4t 7}%?}5_ o] WA E B3t
o Mz HE3e FEANY S ol g3l /‘ﬂi
549 aolE %17}0}»\3}.

Axe A3 AdPe 713

W 51 399 AR eratel s AEE E3 AZ
Aol vhe Aze] 44& BASE RO weF A
27F Z490) fiTka 0] A% Lol Aolm 4
o] gtk AZS Yol AAHL FA F4E B

ol &7dA &gsiA =l

MTT assay”™ & 284 Ad 5 stz 3-(45-
dimethylthiazol-2~y1)-2,5-diphenyltetra-zolium
bromideMTT)E ©]&3tt}. A& A 29 nEZ=g
ool ¥4 & (dehydrogenase)’t =&l MTT
E B9 A L FENY MTT-formazan 2% 2
2 AT 58S S8 o W APE forma-
zan A7 9 BEH =g ZFGOZH AE EZE
H7 e 4= St qhek Al X EA o oste] dpdhEn
9] gAdo] As=EH formazano] FFEHA et

FAF2 A8 (Agar overlay test)® e THEF L
HAsgle] 2AG W oz ARZFE HH 4
=AY 34 AXSAEE 23] A% wgol
th 5o WA E Ao & iEﬂ 2 agars}
neutral red®} B2 BALRE T3t BT o
Aol A1EUNY AFEE &8 ESH agare XHLQ} Al
X Atolef] EEjet daks stA At gkt HA4d0] gl
< 7% AZEeto] 930l neutral red7t &5 0]
galo] gJojutr},

B dFelA AESF
assay, A F=SAEZ

A 2 AXE FedE MTT
B3 AFolA &3] ALE =
A EQ] zinc phosphate cement (ZPC), glass iono-
mer (GI), resin modified glass ionomer (RMGI),
comporner?] AAAAE HrMg A7 AF
g AEEYS F¥3e e g2y Gle 54
o] 7F¢ 7rsle, ZPC, RMGI, compomer 2.2 =4
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ol ¥ HE & 4 AUk EF AMEES 4N F
ot A7 Fo g RE] A A AT EA ]
A8 7HAaste] 27 metal ringWS X2 g F
3} Hl =8k ot

Zinc phosphate cement® 4tglobd s QlAak4
A& ot Abgsta Biat o] ¥ Lo met
71 Qo] Fg-Hrk o) He] o) AN A
A AR, BES FF/, AlEAE e Ao
A dAE BHAE BolAle AT 3} HmoA
TEEY AEEAE Ba? oo ddene

Hﬂﬁ

27 & g2 2 23 zinc ions B THE 3359
22 Qi gdoz o 53 AF o pHR
AT A 7ko] A} Ay} Ao m}ﬂ‘r 23

=1 71—5\_3} DH-J _—7],§ /L-HJ.E/\:{ o] 71—/\ o],v_ AR
delA om® B a7 A3 2423k Ad 2 pH
7b S7t sta A EZEA L Fhshe Ao JER o]
Ao el dAIsHH .

Glass ionomere calcium aluminum fluorosilicate
glass #23 polyacrylic acid, itaconic acid 894¢1
BE EFeto] Abgty, AA-gd7] kg &) 73}
ot 248 W&t X0} 24 oW guba o))
Gle 7243 27] 2o d& 3l =7t 2 calcium,
aluminum, fluoride’} §&2t}® 27] iong 423
v pHE Q8] Z4a 27] AEE5A<] ey A
b Ao whe} Agrt AyEW AEEA] fAavt
Wehdth Smithe Gle 23 % 10%°] A Y= pH
7} 3HE el ol2x] Edgy Husty g B
ATFAN GI F2EY pH7E 7H A Vel GI9)
AEzZA0] 2/ ey ol & 5 pHY Jgo] &
Ao g Azbdr)

Resin-modified glass ionomer (RMGD¥ GI2] 7
25 P2 composite resin 459 &= Gle] ¥t

7] S EE At A% wE ZrlEi
o] Ab-9d7] vtg-el o composite resin £ ©.
3 BF o] 7hssith AT Geurtsen” 59
Toll wp=2H RMGIE thaFd resin A &S 363t
2le] HEMA, TEGDMAS2| unpolymerized resin
monomer7} 238t} Hamid £%¥& A4 RM
GI 2 compomer©l] A HEMA7} 4ZE 3 o= X4
g2 oprlstn Al g EAldA A E fad
F% ohn st =3 GIlA M9 aluminum,
fluoride, polyacrylic acid7} Z71¢] Zo] &gt}
B AFu e A 259 2447 At 7ke] pH
kol 7 GEh A kal tiE T} 93 2ol ) gl

Q.
S

r° R PN'

Jr&HUQ

ABES] MISH0| B3t B o

Z71°) frEH e 4EE°] RMGIY AZ &5 F5
Aol 9L = HAoF yzrEn)
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- ABSTRACT -

In vitro cytotoxicity of four kinds orthodontic band cements

Won-Chul Lee, Soo-Byung Park

Department of Orthodontics, College of Dentistry, Pusan National University

Orthodontic band cements are widely used in the fields of orthodontics, but they are commonly known as cytotoxic
material. Within an oral cavity several ions and components are released from orthodontic band cements, thus causing
inflammation or injury to the periodontal tissue. Therefore, it is very important to estimate the biocompatibility of
orthodontic band cements.

The purpose of this study was to assess the cytotoxic effect of orthodontic band cements to HGF cells. A zinc phosphate
cement, a glass ionomer, a resin modified glass ionomer, and compomer were used to evaluate three cytotoxicity assays:
cell proliferation assay, MTT assay, and agar ovelay assay.

The results were as follows:

1. In the cell proliferation assay, GI > ZPC, RMGI, RMGIZ24, GI24 > compomer24, ZPC24, compomer> metal ring lined
up in order of cytotoxicity. :

2. In the MTT assay, GI > ZPC, RMGI > GI24> 7ZPC24, compomer, metal ring, RMGI24, compomer24 lined up in order
of cytotoxicity. \

3. In the agar overlay test, GI > GI24, ZPC, ZPC24, RMGI > RMGI24, compomer, compomer24, metal ring lined up in
order of cytotoxicity.
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