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o] 877F 2 2715 wet AREAY
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AMREE AREAH A AF0R
H F2HE AE3l= [In-Ceram(Vita
Zahnfabrik, Bad Sackingen, Germany)A] 257},
a71¢t 71e8 o438l IPS-Empress 2(Ivoclar,
Liechtenstein) Al 28, 71 dHH L 143
Celay(MikronaAG, Spreitenbach, Switzerland)Al
2¥l, CAD/CAMA| 28] 5ol gict.

HEE FAF A% A ZE ditobd A=l
E | polycarboxylateA| 9 E, glass ionomer AHE,
HEAA 3] ARE Fo] AHEET 1878 A& &
NE Qitold AMEE & YA E Hole vt
R Feest 23, 48 A 2 A% A5
Fo2 st AAAT Yol ol eegdde 1
AHgol HxF Zraslam 9o}, PolycarboxylateA]®
Ex datold ARIEC He) AFAEE 111, 24
A & G EE Adeld AlRIE.) vlE) wot
polyacrylic acide] ExF27]|7} AAM Adobrio g
FHA] got XAl A fEEA] ¥e Ao

dHA Uk FEARE LR glass ionomerAl
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Aeys
Ex AxdoR YAgoE ST glos ol%
S0 o AL RAFY S0 wF A o
stk A% Az A #LsE B0l A Ay
27 AREE $84 87 )3 flerde] A
QzE7} doke ge veu, Q3R S &
o} BAHY AMEZE BE AAEL 2] ojEE
EAAGT} A2y % A Abgs

AHg AdEe] ZAREd B AFE A5E
Zukgd] B8 AT ALz ugd B Aoz 4
W 4 glor AezARee BB ABU

ofN
ko
oX,
tlo
N
B
vk

Waerhaug’= Ag4do] 433 X &7 At A] Zhe|
NAss %] AdE:} & A gz X2 25F
29 = don o] xFe ekl AFH A
A o]2e| Ao Jojdtta sgch &9 A
F2g A EZ} X2 nXe F3dl g A
TN BAES JA FAT o X4 BEE A3
& calcium hydroxideA|NE7} F38A A2 &
e} 3k, o A|EAE T AFH AWl
EJ} X2z v 3ol B AEH 15
Sl A#HEAE T ARE AHMEE X2 4
]



Je} AEEA el AFREE
Fol T2 AAARAC e vlna

z‘sjl-

R 10}7} AMEER HAgorr 4

AGAH, 9o AgES] B

ZOU

A7 % wAAR 47 G FA
B0, £ AT Y AhAe] HA 0%
£ grlsts M APEE LB 432 I
ke 399 82 39 shial, BAEe o 4A
Q1 We Fele Ao)doln] 4 APES} AAY
of A8 AR oAk Fefolit o] 2AE W
ZAAFE HARS ALHIE 3 oy B

24, 35 A5 e Aol o8 &4 e Ko}
g 20 o3Hoz BAA Fole =He oF
A5 zlvgﬂow got.”

Aee ATRE AL AR S
ek ek Aok 44 RISl 24 MEY

FE Qo] AR FYE TP B 89

o] FEITE AS ¢ F Aok AFu g o}
FEAZE Adste Aol BrbEdlr] o] 44
9 FAEH BANYY S AA W 58 A
AEA o] A7 e Ux|FHA k= T E Z 938 U<l
ol & & Ak FEo] AA | 24 ‘lo}
&g ol ARo|AE B3l o AAE A E
Qe 4 £ B2UAAL 44 o 222 24
T3 o 7EHY

B A7 54 Av|A °l 2 1 5871 371

93 A AHES}
A zA | vRe FEE Hrlstr] a3l 59
2 AMEE AMRsld 54 AP & o] 8t B

BT, A FEAE € Human
Papilloma virus 1622 BE3}3 X]-&4 5 2A4 Fojl
A NEEAYE vnidstn, WA Fx] HAd E"i"ﬂ

AMES A A7) F 7% vyetel B3 vl
59 YU 542 Tkt stelch

ARTAH] 2802 AL8H = #H32] AMESR]
Panavia F(Kuraray Co., Ltd. Japan), Variolink
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I (Vivadent, Liechtenstein), Bistite I (Bistite dual
cure resin cement—clear, Tokuyama Soda Co.,
Japan)& AHS-SIATH A E 8142 Kaga™<] W
= WYl ed AHMES AZRALY A Fﬂr
2t & ASAA gaabdel wAeA 3 F
10g9] ARIES 10mH DMSO(Dimethyl Sulfomde)
o A7lste] EdEE 5t A A2 o= 0.45um
& (Mllipore, Bedford, USA)E o 73ted 0.1%°1
A 10%74A] B4 FE9] M AL A FujA| G-
A FH|skA

2. Mz

1) A2 #7733 A £ (NHOK, normal human
oral keratocyte)

WRHABE EHog TAG AT A1 279
22 dz4ZE A5t 300Unit/ml Penicillin,
300ug/ml Streptomycin, 1.5¢g/ml Amphotericin-
B7} 38 HBSS(Hanks Balanced Salt Solution,
Gibco, Grand island, New York, USA)2 53] 43|
3 ¥ dispase(grade II; 2.4mg/ml, Boehringer
Mannheim, Germany)2 6087t 5% CO27} 3=
37°C i grlel Hol b AA 202 RE AU E
s, gl Axe g387] 948 trypsinol 60
3t 37CE AeJste PBS(Phosphate Buffered
Solution) & 412 3}3L Keratocyte Growth Medium
(KGM., supplement with pituitary extract,
Clonetics, USA)< ©]-8-8t] 60mm ¥l Al ol 5x
10" =2 sl gttt NHOK } 4= ¢hAs]
PP A S B @] AR 0.05% Trypsin/
0.02% EDTA(Ethylenediaminetetraacetic acid)
2 Melsted mjFHAZRE A ZE geldtn 1:32
2 A vieksted 3-4 Aldle] AEE ARSI

2) A2 # 2AH E(GF, gingival fibroblasts)
X HRAEY kg AT AA AL wF
Ao 2 UAE NPT &27AY A3 729 7
g A AU E AAlste] AUt A2 RFEAE
o] S fstd AHT X2 g 38 At
B Ae] Y& T Ix1x1mm 2718 AEE =
A §~1071F 100mm=71) Al Eujekg HA]ol
10% TFetal Bovine Serum(FBS, Gibco/BRL,

ol J}G



Grand Island, NY, U.S.A)# 100Unit/ml Penicillin,
100ug/ml Streptomycin®| E3H¢ DMEM(Dulbeccos
Modification of Eagles Medium)-€ ¥ 32, 37¢C, 100%
FE, 5% COz 31 EZ vig7)olA wigsisint. A
LAGRAE} 2 AT o2 RE F2AH o] ¢hHF
g Al S I she el 349 ¥ 100mm Al
E jFg HAIE ol 83t Al stgich & 4
Hollre A% A4S 923 vasbr] st L
3, 5 Alde] AEE ol g3ther TAY o
o] N Ee AHE3A skt

3) 2g3te 224 HFEAE(GF, immortalized
gingival fibroblasts)

HPV16 genomed full length® X333 U=
pBR322Z %€ E6% E7¢ full length(¢F 700bp) &
223} st Hygromycin B resistance”t &
pBabe vector® BamHI# Sal IF-9lel 448 &,
pBabe HPV 16 E6/E7 plasmid DNAE 3 A5t 1 o
2 A, FFstet ¥4 BamHIF Sal [o2 &<
319}, Transfection Aol G418 resistance?} 3=
peak 8 GFP(green fluroescent protein)-& 22+ uj
ket A oA & 2A Eol| transfectiondt] E&& A
AFgE & Lipofectamine plus kit(Gibco/BRL,
Grand Island, NY, USA)E ©| 83t Alx3)Ake] 3
Aol el 60mm Al E vl -8 FA ol 224 F2A
27} 70-80%2) Ao =23)S ) pBabe E6/E73
€4 ZT O pBabe vector®t 2 transfection
st 29 & M FEo) 10ug/mlel Hygromycin
(Boehringer-Mannheim, Indianapolis, IN, USA)
£ 237 untransfected 2T A E7} & w714
2] &b, Hygromycin A &5 (resistant colony)
2 Z23 3l 307U w3 F AFel o] 83

o},

R o

3. HEgdx £Y

At wiek® NHOK, GF, IGFAZE 0.25%
Trypsin/EDTAZ wlojulo] FAF7I2 AEFE
Aol 24-well plate] 7} welld 1 x 10712 Al £}
Eoj7le =2 BRein) Al X Ec] AT £ RS
197 5% CO», 100% +52] 37°C wWlF7]olA wlek

3 3 AN g ATE A7) A9 WAs
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w3t AME] A&A S e} drtst
i1, 3, 54 B¢l dxe de FRTE

o

2t} ZHzke] Alte] AutE & A2 AAFE &
313+ MTT(3-(4,5-dimethyl-2-thiazolyl)-2,5~
diphenyl-2H-tetrazolium bromide, Sigma Chemical
Co. USA) £ 30014 & 27}e] wellol H7tste 4
AZE Fot wjoketdich Wi F WA E AA L
20042 DMSO(dimethyl sulfoxide, Junsei,
Japan)E 715l A€ formazan 2785 &304
70 5 AL BEE By 98] 96-well plate 42
2 %7AAM ELISA analyser (Spectra MAX 250,
Molecular Devices Co., USA)Z 540nmiA &%
=& 3%

4. {Cso B2

SE-MIT %A BE 0|43 50%) A4
& olAsred 875 AdEY FE(CHE 2
Ae

5. A Hx| 8}H 7|2l (tooth slice organ
culture)

D Xk 2 o584

A3 200g N9 A3 171€9% Sprague-DawlyZl
WA 5 ulE] & s AAIZ] & skt A E Dol 70%
et 2 A8t DMEM WA o FAA A &%
e 9w A9 FEe AAE A HAY
<= 1SO 001006006 Ash steel bur(Dentsply,
USA)E o]&3l 8000rpmelA 1mm FAZ A&t
ax, A Fo Aol smear layere 17%
EDTA(pH 8)& A 43 A AsIA o ohge] €
2)0}22+-e vt 2mmitE e 2 Al X4 A=A
ALl AHE-EFA ).

2) AopdhA 7)) g

zyztol Aolzzhe A2 AF ux|o] ofe{d 4
B 2 vl A (10044) 0= DMEM, vitmain C(0.15
mg/ml), 10% heat inactivated fetal calf serum, 1~
glutmaine, 1% Penicillin/Streptomucin solution
3} 1% low melting point agar 7} LE= At} 2tz
o] AHMES X|otzzte] FFATHA HLAR



Fol, Aolrh g vk §EAE 12 mme] 0.2um
pore size membrane2.Z A2 millicellol casting

3 37C wdrlelA 3087 A7 0.8um
Mllhpore e} Yo XA 8HA| 3t 35mm B B Al
A DMEM¢l| 100 IU penicillin, 100ug/ml strep~
tomycin, 0.6mg/ml L-glutamine®} g7 10% FBS
7} £3589 wjx)dl] 3mlE ¥ % 5% COz, 37T Wl
1o 247 1097t ket wixle 2-3%
71_}7—3, o7 waslR L 293 109 v To=10%

3) ZARE A 4 B A

28 #AL sl x=wd gdo 29Uzt
DA Zhzke) FE-S nitric acidE g & 43
315 Algsle] Befio R Fulstn 4mTA R 22
A& HE0] Hematoxylin-Fosin @42 2213 &
FeEn A S 5ol AFFY el AEFE HL
Aot

mz =
1. MTT ZAlol| 2 MEERZE AHES] ME

S )

1) A% 7z d oA 2o o] AEEA

NHOKA 9] wjek1dwellA 2t AlRIES] 0.1%%F
o W2 AEZAY Hzle BistitedlA] dlze]
90%7} &% B3, Panavia 99%, Variolinks
92% = & Aol7} g, 0.5%% %9 Z-3ol=
Bistite 77%, Panavia 60%, Variolinke 84%Z Y.

o, 1%%% $< A Bistiite 32%, Panavia
47%, Variolink® 71%% 2o zt AJHET} 0.5%0]
Bolx A & dEH o2 AXSYLLTL
P29 en Variolinke] A E5Ado] 714 AUt
5%%Xx Yo Al Bistite 32%, Panavia 12%,
Variolink 42%¢9] 4% ¥4 Variolonk®| %]
5% % 7HE ARA T 10%F5% Fo Ale A4
E ZFo #AQe] 95%8%e] AXZYNLE B
A+ Bistite 11%, Panavia 9%, Variolinke
5% BAjuto] Folslo] 10%9 nEZAAe
90%4 =2 NHOK AlxgdA4dztart #2=HAY
(Fig. 1).

NHOKA| 2] wjok3d ZM = 1938 FARE
e g Kol vty St wet €844 E
vehdEd 0.1% Fx°| Bistite 78%. Panavia
86%, Variolink 85% 2 AHEE H7lsix] &-& Ul
Zg-o vl A 284747 Ve 0.5% F59
7&3-‘:"011 = Bistite 56%, Panavia 61%, Variolink 89%
E B33 1%5% Fo Al Bistiitex 30%, Panavia
436, Variolink 54%& R oW 5%%%9 ¢
Bistite 6%, Panavia 5%, Variolink 3% A&
A& BYoen 10%%% T4 A= Bistite 7%,
Panavia 4%, Variolinke 2% A 84192 Kol
ANE Z7o BAglol 5%0lde] v% Fo9 Ale
90%0°173e] A x84 Yerdth(Fig. 2).

NHOKAI 29| wjFhddode 197 2 347
o vla AEXZZ74A7t BE AaA vEweTl
0.1%% % *| Bistite 63%, Panavia 86%, Variolink
£92%% Bl Bistiter 0.1%5 =31 wlg5dT
ANE 2T BT} 37%9) AEtart Jehd A=
o] EA& BTt 0.5% =9 7% Bistite 44%,
Panavia 61%, Variolinke 88%%] Al &g Ho
Bistite7} 7} 2 AXEAES B 1%5% Al
Bistiite 14%, Panavia 43%., Variolink= 54%& &
o] Bistite'® Variolik 2t 484 =2} NHOKM E &
Azrazk debdth 5%% % Ale Bistite 5%,
Panavia 4%, Variolink 7% Al &7 471 &2
HRom 10%F =5l Bistite 4%, Panavia

4%, Variolinke 8%9 %"* = qu AlHE Z7

#Aglel 90%H =] MESZAALE BRI (Fig.
3).
A Ao w2 NHOKA Eol| A A E F7o|

4E AZTHEIE AME T2 2 0l
gesgen 0.5%0 304 FAA B oz
©% AEHYZLT} BHHL Variolinke] A E5

Aol 7HF A%la, 5%01de FxoAe w1zt
9 A ES] EFo FAglo]l 90%0]/de] MEEA
227t yelbts AubA o2 Bistiite] A EEAJ0]
748 E4Th

2) XX G RA T AL A EEA
GFA 9] Wit 1Y T 0.1%%5 = A Bistitex &

- 9] 106%9] 84§ B tlzaat Aoz} I3l L,
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Panavia® 91%, Variolinke 101%% 24t}



0.5% 5%2| 73-%-l= Bistite 89%, Panavia 87%,
Variolink 103%& E4oH, 1%%= §49 A
Bistite 94%, Panavia 79, Variolinke 103%& X
o] Variolinke 0.1%NA 1%5=7A % Ag Al
EEA o) YA} 98kt 5% Fo Al Bistitew
Z79 75%, Panavia 63%, Variolink 75%<] 24
€ BAGFRA| ZM &= 5%l A EAA 02 Al ZEA
a7 VeI e 10%%% 9 Al Bistite®
21%, Panavia 12%, Variolink= 15%<] Al &4
gro] ol (Fig. 4).

GFAI 29| v 3L TAME 1977 AR Hel

g Byon 0.1%AHE sro & A x4 A}
+ Bistite 78%, Panavia 95%, Variolink 109%=.
Bisitee] A7 40 o] VElstom 0.5%5%9] 7%
+ Bistite 83%, Panavia 103%, Variolink® 98%
E Y= 1%%% Al Bistiite 94%, Panavia
79%., Variolink 103%& ol ZAHES] (.1%00] A
1% =7 Variolink3re] Al £54d0] A3 gigith
5%%] Al Bistite 75%, Panavia 63%, Variolink
= 75%9 AEEHE BHa 10% =% A
Bistite 3%, Panavia 3%, Variolink= 2%¢<] Al ¥
gdnte] dol 10%% = slollA] 3Y wlFAldl= Al

NHOK(cement — 1day) : MTT

120
O Bistite Il
100 M Panavia F
= & D Variolink 1l
® 80 ariolini
3 60 | [
K]
= 40 2
20 [}
0

control  0.1%

NHOK(cement ~ 3days) : MTT

O Bistite 1)
@ Panavia F
O Variolink Il

80

60

Viablilty(%)

40

20

0.1%

control

Fig. 1. Cell viability of normal human oral keratocyte
according to type & concentration of cements(after
1 day cultivation)

Fig. 2. Cell viability of normal human oral keratocyte
according to type & concentration of cements(after
3 days cultivation)

NHOK(cement - 6days) : MTT

O Bistite U
B Panavia F
[ Variolink Il

Viability(%)

control  0.1% 0.5% 1% 5% 10%

Fig. 3. Cell viability of normal human oral keratocyte
according to type & concentration of cements(after
5 days cultivation)
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GF{cement — 1day) : MTT
120

O Bistite /1l
100 B Panavia F
— O Variolink [l
R go
2
S 60 |
3
=
40
20 |
o U

control

0.1%

0.5% 1% 5% 10%

Fig. 4. Cell viability of gingival fibroblasts accord-
ing to type & concentration of cements(after 1
day cultivation)



HWE F5Hd #AC] 98%F =] AITFHIALE
BAHFig. 5).

GFA 29| v s oM 14 TH fALg Ee)
£ ¥4 0.1% w=ol uE AEZZoA Bistite
110%, Panavia 92%, Variolink= 116%% AlHE
2 A7181A] 2 iz B} Variolinkol| A& 23]
2 Z7hlR A, 0.5% wxe] 7§ Bistite 94%,
Panavia 89%, Variolinke 114%& 2321 1%
F L 5Fa Al Bistiite 94%, Panavia 89%, Variolink
E 125%% B9 0.1%9AH 1%5=5A A
Variolinkol| A& 23818 MEEAAS BT 5%5F4
Al Bistite 6%, Panavia 5%, Variolink 10%¢] Al
TEIE B R BAGlel AXEEY 2 Fa
7} #EHd e 10% 5% = Bistite 3%.
Panavia 3%, Variolinke 6%2 @Xgto] Fol
5% A= N EEALAE HAH(Fig. 6).

kA GRAZAA AMME Ff/ol me A 284
he AMESY Fx B Azt ojEdH L,
0.1%0M 1%7tA19] =M Variolinke 2313
A EZZEAY Z717F F2H U 2 Bistiite$t Panaviatw
A XSGR A JERA] FRAT 5% o d
sl e w1zt 2 AMES] F/ A8l
95%017d9] ME&RA7E Yeds dutd o
Bistiite®] AE540] 71 B%e™ Variolink7}
7V A EEd 0] AUt

GF(cement — 3days) : MTT
140

O Bistite Il
B Panavia F
O Variolink H

120

Viability(%)

control  0.1%

Fig. 5. Cell viability of gingival fibroblasts accord-
ing to type & concentration of cements(after 3
days cultivation)
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3) Estd A2 FEA oA A5
IGFAIEe] w1 TolA Variolink®] #/do
0.1%°0A 5%7A] oAl Ax&Ado] 7Vt FL
2 71 A& AEEAE BRI 0.1%5=dAe
Bistite 93%, Panavia 96%, Variolink= 98%2 A
ZEYT 2 A7t §ida, 0.5% s=9 AF
Ristite 89%, Panavia 95%, Variolink 84%% H.9,
on 1%%%x A Bistiite 107%, Panavia 99%.,
Variolink 88%% o AAIHES] 0.1%4 1%%
T T AlE AEEAC & HglE Holx] guirt
5% A& Bistite 11%, Panavia 10%, Variolink
34%2] AEBAE B Variolonk®] H4d0] 74 A
S5 ¢ F YIAT 10%FE Fo Al AHE F
Foll #AIGIo] 95%°)de] NEE&YALE BE
d) Bistite® 5%, Panavia 4%, Variolink® 3%<

g rto] ol AtHFig. 7).

IGFAIE wjok3d 2] 0.1% 5 =NA AZ8d
o] = Bistite 98%, Panavia 97%, Variolink+
104% 2 274 2 Aoz ¢, 0.5% 59
7% Bistite 98%, Panavia 94%, Variolink 108%
£ BYon 1%%% Al Bistiite 89%, Panavia
73%, Variolinke 100%E 2ol 0.1%°14 1%%5%
A AL 2 HgE Holx gdx
Variolink+= IGF 3% ¥l A1 0.1% 0.5%, 1%%%
A 238 AEBES7E B 7 540 AU
v}, 5% %o Aol Bistite 3%, Panavia 4%, Variolink

—

GF({cement — 6days) : MTT
140

O Bistite N
120 B Panavia F
Q Variolink
Fa
2z
3
8
>

control  0.1% 0.5% 1% 5% 10%

Fig. 6. Cell viability of gingival fibroblasts accord-
ing to type & concentration of cements(after 5
days cultivation)



IGF(cement ~ 1day) : MTT

O Bistite !l
B Panavia F
[ Variolink I

Viablilty{%)
[=>]
(=)

0.1%

control 0.5%

Fig. 7. Cell viability of immortalized gingival
fibroblasts according to type & concentration of
cements(after 1 day cultivation)

IGF(cement — 5days) : MTT
120
O Bistite Il
100 - @ Panavia F
O Variolink Il
%E 80
z
= 60
Q
g
> 40
20 |
o U PR
control 0.1% 0.5% 1% 5% 10%

Fig. 9. Cell viability of immortalized gingival
fibroblasts according to type & concentration of
cements(after 5 days cultivation)

9%°] 245 B Variolonk®] /0] 713 AA
AT 10%5 %5 A Bistite 1%, Panavia 1%,
Variolinke 1%9] @44 Ko} 98%0]4te] A E&4]

g Hilg(Fig. 8).
IGFA 2] M g5 ToANE 12T fAE 9

HE B9 1473 & A 28493} Ayt 5%
ZRE 95%olde] AEZANAE Heled 0.1%
Fxol| Bistite 99%, Panavia 99%, Variolinke
104% = 23 2pol 7} §13L, 0.5% =2l 785
Bistite 89%, Panavia 96%, Variolink= 99%% .

o} 0.5%§% Al Bistite?} 718 Al Z5AJ o] Walth.
1% =5 A Bistiite 87%, Panavia 83%,
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IGF(cement — 3days) : MTT
120
O Bistite Il
100 | 4 L B Panavia F
O Variolink il
9 80
z
= 60
o
)
> 40 |
20
o U el ],
control  0.1% 0.5% 1% 5% 10%

Fig. 8. Cell viability of immortalized gingival
fibroblasts according to type & concentration of
cements(after 3 days cultivation)

Variolink= 79%) MEEFE BHD 5%F Al
Bistite 2%. Panavia 2%, Variolink® 2%2] A3
A4S HYen 10%5% A Bistite 1%, Panavia
1%, Variolinke 1%2] 41| Hol Alg & &5

99%8 =] MEFAHNALE BEHFig. 9).

Z, IGFAEoA AWE FfFe b2 X849
3= AIHES] & 2 a7l sl o 7}
A EL] 0.1%X 1%7HA19] sRoME Al L84
o & a7l st 10% 5= E Wit ¢
A ES] FFol Agle] 95%0]¢2 Hl %} i
Z7F Vet a AukA o 2 Bistiite?] Al EEA 0] 7
A gekor Variolink7} 7Hg ME8AE w?q A
1=

2. NHIE ZRoll e

ICso B0

ANRNEZFo] 2 YA L] F2 nHe o
g AFa7] fste] vl gl A PSR
AW AEAE, g A2 F2A 2 0.1%
0.5%, 1%, 5%, 10% 314 sxo| AES 78t
I e Al fr%— 2% 8}&1 [Csoe 73 A3}, A
EEAC 7P e e A s A
FHaLolF Blstlte7]' 19 184/ 39e 1.10%%
7V 544 0] 43l Bistite, Panavia, Variolink®]
£o B AEEAe] gt Bzt X224
oM AHES] FF9} ujekdol W& o7} 7}
& A9 o BistiteZt 7FE SAXo] Ay on



Table 1. ICso of cements according to cell type after
1 day cultivation(%)

cement

cell Bistite I Panavia F Variolink II

NHOK 1.84 3.44 4.70
GF 6.66 5.53 0.50
IGF 3.98 4.07 4.40

Table 1. ICso of cements according to cell type after
5 days cultivation(%)

cement . | . L.
cell Bistite I  Panavia F Variolink II
NHOK 1.10 1.40 6.40
GF 3.77 2.57 413
IGF 3.70 3.71 3.69

Me BE3td 7‘]"”}3 _‘?_/‘115594 =Rk

el 39 WY FolAs ANEZFA ot
o7} A1 54 T M= PanaviaZt 71 1B
ol WlYAEFFol| W Edtelrt HAEHJA
(Table 1. I, 1.

N

TA T AME F Bistite7} X
| 7F% ®8k3 Variolink$}
Panaviax %/\Rf} A FEeS RAT (AR E
V. %
AR o 7Hx] EAF AAAEL w5
Zo38 A & shict, 3t AT dAls A
Al 33 -& EFE3E] 41 A 285 e 717
Aom ATS A=A oz BMs] 45 AHL A
o, o3 A5 HApY L i‘—‘:— *ﬂi\‘_—’ﬁ‘é
Feted Axe 432 S5t X
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Table I . ICs0 of cements according to cell type after
3 days cultivation(%)

cellc ement Bistite II Panavia F' Variolink II
NHOK 1.50 1.10 3.10
GF 3.70 3.80 3.96
IGF 3.87 3.56 418
& 235 Py, g9 Arigoz BARE Y
W, B S olgdte] FYTE BPslel HE
52 Wleke Y 2 510r8E% 2e AETe
iz WslE #Aske T A 92 felE
540 $48 49 W 5ol AHgHolgitt
A Xl 54 A7t doliks wf 7 2719 vt
e whg 29} e dolxET vz o)
Ze AXE 27139 FHE Wttt ¥ Alojd A
922 sol] Tzl Wake 71 oln 4xe]

Hejtd dshurt mA Uehpy] i Azel =
Wk o o PEes AeE 4 S
g P oH A5l AAAY £ 27
OB A Ao ?ﬂzz—hﬂ sl Aze] 2=
A EHE REen RS e 9D A
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Histologic features of 2 days(1A,1B,1C,1D), 10 days{2A,2B,2C,2D) cultured tooth slice with cavity( H ~ E)
stain). 1A(x200) & 2A(x200) : untreated control, 1B(x40) & 2B(x40) : Variolink Tx, 1C(x40) & 2C(x40)
. Panavia Tx, 1D(x40) & 2D(x40) : Bistite treated.

In 2 days culture(1A,1B,1C,1D), there is no significant survival difference of dental pulp cell population with-
in tooth slice among control & experimental group.

In 10 days culture(2A,2B,2C,2D). control slice result in decrease in number of morphologically intact pulpal
cells. Bistite treated tooth slice showed severe pulpal cell destruction.
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ABSTRACT

A STUDY ON BIOCOMPATABILITY OF RESIN CEMENTS
FOR ALL-CERAMIC CROWN

Kwang-Jun Kim, D.D.S., Sung-Hoon Kim, D.D.S., Tai-Ho Jin, D.D.S.

Department of Prosthodontics, School of Dentistry, Wonkwang Dental Research Institute,
Wonkwang University

Statement of problem : Resin cements were used widely on all ceramic crowns, but the influ-
ence of resin cements on biocells was not understood clearly.

Purpose : This study was investigated to evaluate the biocompatibility of resin cements for all-
ceramic crowns.

Material and Method : The resin cements used in this study were Panavia F (Kuraray Co.,
Ltd. Japan). Variolink [ (Vivadent Ets. Schann / Liechtenstein), and Bistite I (Bistite dual cure
resin cement~clear, Tokuyama Soda Co., Japan). The viability of normal human oral keratocytes,
gingival fibroblast, and gingival fibroblast immortalized by Human Papilloma virus 16 was mea-
sured in vitro for evaluation of cytotoxicity on resin cements, and the response of pulp tissue was
analyzed and evaluated with light microscope after application of cements at cutting edge of incisors.

Results : The normal human oral keratocytes was the most sensitive to toxicity of resin cement,
and toxicity of cements was higher in Bistite II than in Variolink II. The cell viability of immor-
talized gingival fibroblast did not affected by type of cement and cultivation period, but there was
a tendency that cytotoxicity in Bistite I was higher than in Variolink II. The cell viability of gin-
gival fibroblast was similar to that of immortalized gingival fibroblast regardless of cement type,
but Bistite [I showed more toxic than others after 5 days cultivation. The responses of pulp tis-
sue according to cement type were similar after 2 days cultivation, but revealed high toxicity in
Bistite II after 10 days cultivation.

Conclusion : Variolink Il was more biocompatible than any other resin cements used in this
study.

Key words : Biocompatibility, Resin cement
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