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Table | . Specifications of the materials used in the fabrication of test specimens

Group Brand name Type Manufacturer
1 Luciton 199 Heat Dentsply International, Inc. York, Pa, U.S.A.
2 POSS resin Heat J&J Dental Co., Seoul, Korea
3 Repair Acrylic Auto Lang Dental MFG. Co. Inc. Wheeling, Illinois, U.S.A.
4 Tokuso Rebase - Auto Tokuyama Corp. Shibuya-ku, Tokyo, Japan
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serum (FBS) (Gibco-BRL)-& 3 713t sl Fo & A}
2319, FEE plate rocker (300rpm)ell $13)
A7) 3 24730 SE2AZTH A)7HE Ao A A
oz HAG 25709 Al 5708 she] F
Hol| H3tste] 7 2AWZ 5719 &E4 (elu-
ates) S FHEAT (N=5). & A%, 2447,
22X JAZ 4% G AN F 60709 £&9
Fzagct H28Y HA $2 40 9]
H] &2 2.75cm%/ml °1t}.

]

Al whe

A X= human gingival fibroblast® A}43}
Aok AF A7 Fo A2 BH 202 RE
explant culture method& ©|&3l] primary
human gingival fibroblasts& &390, wl %
A& 1% antibiotic-antimycotic mixture$} 10%
FBSE #7tet e-MEM vl & AHEsTh o
B 37139 CO2 557} 5% = FA1HE A Lok
g27] (5% CO2/95% air, 37T q}%ﬂ)"ﬂ” 37
T Z s, 8 g $ AXES 96-
well plated] 2 welld 3000 AEH 4 oH
200 okl -& WolA 2441 7HE<t vl et T,

¥ (Spectrophotometric method)
24417 Al w9k 3 96-well platedl A s

< AAR F 100/41 Aol gadoz A ST
Ztzke] §&FHA 33 &AL F3E38ko] 370
o] wellell 24z} 2t

L&) gl &P MIddE E2TeR A
&3, 5% C02/95% air, 37C &-&7]A 24
AIZE FRt vl Fatsd

w33 £ (Spectrophotometric method)-&

cellular mitochondrial function® &¥go=z
AN AEEZ-E Friskes waleldh. Axu dAlE
%3l tetrazolium salt 7} formazan .2 g3}
b o] & #3472 FH3 AEe] diA F=
Hrlehs Wleld.

2477 W<k & MTT (3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl tetrazolium bromide)/suc-

A
T

=
=2

cinate solution (CellTiter 36 Assay: Promega
Corp.. Madison, Wis)2 7 well B 25ul ¥ ¥ o]

311

4417t lF & F9Y3t2 Dimethylsulfoxide &
% 2371 (Model ETY-96, Toyo instru-

ments Inc., Japan)E AH&-8) 550nme) HAo g
FFEE ESQ3A. A4 FHEE FHeo

zTae] vn WEeR Ykl

ofdel HAAA d@AgE 23] wEI A}
APEe AR dXdte AT e
= (p=0.91).

r

(2) g4 49 (Agar overlay test)
A A

ol
o

02: r

&

2

é

2

=)

AW E ARy, 4z o
AL RS Azkstel 4o Rl 72412
AR AZ LR, AR A2 4842 F T 7} A
o @ ABE Azsel ANNAT. DA A2
1243t % 7 BRI AR 3 S Ateled 3
AAA TUE AR P 2B 2 207
e ABe Aagon d1 £RE2 97,
% 36709} A ARa,

A ZErfts 44

A EF 2 mouse fibroblast cells (1.929)F ©|
239 th. 44d-E International Standards
Organization (ISO) Technical Report 7405-1997"
of wa} Alg3A Tt 60x10mm Zet2g wjgs
7] (Costar, Cambridge, Mass)ell 5x 10° 7§<] Al
EE 999 wigdL 1% antibiotic-antimy-
cotic mixture¢} 10% FBSE #713 Dulbecco s
Modified Eagles Medium (Gibco-BRL) l] <}
< A&t 5% C02/95% air, 37C &-27]¢l
A 29zt Wik & SRS A EZo] FAHAJS o
ikl & AAsIE 5mle] 1% agarose (FMC
Corp., Rockland, Maine)& 5‘%6} B oFol g o
2T}, Agarose’l 2& ¥ oA H2 AHE
3 XA AAAT 2 5% C02/95/ air &
715 A8l 37T oA 24A17F Wi FstiTh.

AN E AJREE polyvinylchloride% AH-&-3}
gt 2447 3 0.01% FEZIA =S AFg3) 37¢C
oA 1583 dAstect B3 dAnA S o] L8
Mz dstel g =8 HAbetad (40x). Axe

S
2.

=2
L

L



Table 1. Definition of zone/lysis index values

Index Description of zone
Zone index
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 in extension from sample
4 Zone greater than 1 cm in extension from sample, but not involving entire plate
5 Zone involving entire plate

Lysis index

No observable lysis

Up to 20% of zone lysed
20% -40% of zone lysed
40% -60% of zone lysed
60% -80% of zone lysed

Tt W N = O

Over 80% lysed within zone

Table I 9 zone index $} lysis index® F713t%
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Table Il. The results of metabolic assay on the
cytotoxicity of denture base resins

Group Fresh 24hrs.. 72hrs..
Immersion Immersion
1 7355+10.36 83.05+13.49*  98.87+15.29"
2 77.21+1249 85.71+£9.03%  100.99+12.87"
3 69.72+11.36 75.78+10.08 91.62+15.04™
4 51494828  £9.23+9.47 80.42+9.29"

* Significant difference from fresh specimens
** Significant difference from 24 hrs. immersion specimens
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Fig. 1. Response of gingival cells to eluates from
denture base resins. Hrs. indicate length of time
that resin specimens were soaked in distilled
water.



Fig. 2. Photomicrographs of cultured fibrob- Fig. 3. Photomicrographs of cultured fibrob-
lasts under application of control (X 100). lasts under application of eluates from fresh
Group 4 specimens (X 100).

Fig. 4. Photomicrographs of cultured fibrob- Fig. 5. Electron micrographs of cultured fi-
lasts under application of eluates from Group 2 spec- broblasts under application of control (X
imens after 72hrs. water immersion (X 100). 5000).

; ] B TR A ‘bw,yvj'l'
Fig. 6. Electron micrographs of cultured fi- Flg 7. Electron mlcrographs of cultured fi-

broblasts under application of eluates from broblasts under application of eluates from
Group 1 specimens after 72hrs. water immersion Group 2 specimens after 72hrs. water immersion
(x 5000). {x 5000).
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Fig. 8. Electron micrographs of cultured fi- Fig. 9. Electron micrographs of cultured fi-
broblasts under application of eluates from broblasts under application of eluates from
Group 3 specimens after 72hrs. water immersion Group 4 specimens after 72hrs. water immersion
(x 5000). Arrows indicate lysosomes. (x 5000). Arrows indicate lysosomes.

Table IV. The results of metabolic assay on the cytotoxicity of denture base resins

Acrylic Resin Fresh 24hrs. Immersion 72hrs. Immersion
Heat polymerizing 75.38+£11.53 84.38+11 46" 99.93+£14.05*
Auto polymerizing 60.61£13.48 67.51x12.79" 86.02+13.62""

* Significant difference from fresh specimens
** Significant difference from 24 hrs. immersion specimens
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Fig. 10. Response of gingival cells to eluates Fig. 11. Response of gingival cells to eluates
from fresh, 24hrs. and 72hrs. water immersion. from denture base resins.
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Table V. Cytotoxicity of denture base resins by agar
overlay test

Zi-Li 24hrs. 72hrs.
Fresh . .
Immersion Immersion
Group 1 1-2 1-3 1-2
Group 2 2-1 1-0 1-0
Group 3 2-3 1-3 1-3
Group 4 2-4 1-3 1-4
Zi = zone index, Li = lysis index
70
60
50
‘2 30
g 20
10
0
Control Group! Group2 Group3 Group4

Fig. 12. The results of mutagenesis assay on
denture base resins.
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Table VI. The results of mutagenesis assay on den-
ture base resins

Group Mutagenicity
Control 58.00£9.73
1 34.88+7.79*
2 41.63+6.82*
3 29.13+5.33*
4 27.25+3.61*

* Significant difference from control

ttjo

T
T
9
T

AZF (L929) AAel A
Jehle Aem E dpdaE
2uT B @ 2RI o) o
E4o o|d Aotz Kol o
B8 2A ARE W

z

@
5 fo

e Ml

0.

&

g mlo RN

2 W
P ol o S

Aol

W Ho

e

o dere 2Re B4Rdel fesel dor
oz oA dn Bele gUoR 88
%%iﬂ% sy Frpg e

o,
I+
olo

74 frel s of Urﬁr/‘ril atlet.?” Bake1 s fi e

214 #zlAA FZE 5= methyl methacrylate?]
HiEEol 1417 kol dojdttn sttt ®
Sadamori & ZF @A} RS F 77

7 fEE B2stYth? Ruyters 9% 01]/\1

formaldehyde7t 2 = o L}QD}J_ 3t

Oysaed 52 AA 24 F 1159 Foll= EMEID}

I ST ® Lefebvres& 24U $4dAM & &
o)

o] ol g 4 glom NS 29

4eA



)
)
>,
¢
= ofN b

g
b3 b
lo,
e
oo 2
% o
4 fu
oX o & 1

oXx
=i

o 2 £ v o Q-

2
il
ofy
%
iy
©

[
=
¥
ofo
ox
o
ojo
2
fitl
e
i
2 ™,

o ox
>
s
o
iy
e
4
%9,
2 B
S ox

=

T,
mt)
ot
2
ir
ful
2
o
1o
:(x)l_,‘
L

i
©
N
Ml
-3
rr
=
e
i
X
i
T S
[
o 4
=
o
2

a3 defz] whgol
7 A ooz el
o2 FHEAY Azt o8 A3r)ys
ofof gthY T2 fAUe Axle)A A7)
B $- 20 ARFES o] sl e o] Mol w
Aaprle gEva BHusgn @ 131‘4 oA s}
BelMe 774 Aoz feldo]l 4eE methyl
methacrylate?] %Fo] 042 ZHT} =2 4 9lom
o)):l’] 7_-) 4;(]7} 13 24}_3}57_ o]% :rL7o]-z4g]1.

22 o ot TR

Y I
Tk o3 L
- 2 ol

4 2
e ==
i,
N on

=S = ] AR =
of FAso] WS U £ s ol AN
of efof Fule} kAo thet WA A oL
Te=ttn Bastdth® Methyl methacrylate

ool o T/ 5*&1 2| frejse] Ve

dl formaldehyde®] 7% methyl methacrylate 2.
\:]— 24 <3 O}:Oit: 1r_o %/HE ﬂ_al?ﬂ— 2= olr,}—,
Hu sHoxz gl A& Aol A2}
¥l Eo El—7} 2]—6' D]—El:zﬂ—é. Xﬂﬂo}“‘ 7—]0] u}alzl
.20 e 2719 AR dEkd o] ofo] we
Arole Bl 27 Feke g ro o
FA7E A2 dlel] 2A ko S ek o))
AR A& @3] o] R Aol ulEtA s},
Hadd gzle] A& ol 7lx) Hho] 9=
t Koda 52 &4 "ol #A8lo] Methyl met-
hacrylate®} methacrylic acid, benzoic acid’} &
glEo] o xrtsd dxe) AS =4 vl
o Bastdeh” dete)] vk 5] 93

2829 o

_\_

HE HolE 2%l FEHYAsL Basn ox
WRE] 427 28Y Grelae Yojun

317

)

xlrﬂrﬁ

o4& Luciton
:%}/H w2

= vetygth, 4 ojmd e
1992} POSS resin®] H] 428+ Al
2.2 Tokuso Rebase?} 7}
BoA Rtk T2A17F AAAA
A A Luciton 1999 POSS resin -»] A E
T x2ed dAske A HoFqoh 9%
B2 Eﬂ’“*o‘ AH-g-gt 9] Ao A5 Sl A F2e
o @7} Foid AT EA

Hn

dof| ot iEQ} /\]7}01] «]Z‘—OH ‘45}’4‘4
"ﬂ‘ 43’2}94 7V 271 %732 lysosomal mem-
brane® mitochondrial membraned] S7H4 ¥
sto]lm A3 marker enzymeS AL&SHH Loldl

] rlr

T ATk B3y ch

AAAFEE 335t AL oa] 71#] whiol
o el B st RinE= Wo 3
Aok vt AAHNFE S AAH AR Ao H o}
ste A BAACE AAE Wy AAE o
. AMEATE WY 3TAIE Ba o] ozt o)
T AL e ARe AHE 5 A
HEo] HEE sto] A ELE vjkalok gt} 1 9]
g o] wieAl A gt HEAEAE g
ay HeAE wge Edse] s HAa
5t oM s AESAL Hrlsks w
< AFdTn B3 3 oA E whE e X
B8 s Az ]1. M ZAbel wl$ S0o% 9
= o Ui B9 BE H4Ye dHEE o
th* Rosenbluth §& Z&}2E Ago =4 37}
Al A Zuj g B0 A Hgettan stgo)



H
CH2=C\ O /CHZCHZ
ST s TGOy
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R o7/ "4 s \ Si
\/ /O 0 v *\O}}/
Si— /Sl\ \/ /O
CH2=C/ ° CH—CH, ¢ catalvst Si\O/S

Fig. 13. The basic scheme of the PMMA/MMA copolymerization with POSS.
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ABSTRACT

CYTOTOXICITY OF DENTURE BASE RESINS

Seong-Kyun Kim, D.D.S., M.S.D., Ph.D,, lk-Tae Chang D.D.S., M.S.D., Ph.D.
Seong-Joo Heo, D.D.S., M.S.D., Ph.D., Jai-Young Keak, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Graduate School, Seoul National University

The purpose of this study was to investigate the cytotoxicity and mutagenicity of denture

base resins. According to manufacturer s instructions, resin specimens were made.

Group 1 : heat-polymerizing acrylic resin (Luciton 199%)

Group 2 © heat-polymerizing acrylic resin containing polyhedraloligosilsesquioxane(POSS

resin)

Group 3 © auto-polymerizing acrylic resin (Repair Acrylic®)

Group 4 : direct relining auto-polymerizing acrylic resin (Tokuso Rebase®).

Fresh specimens, 24 hrs. and 72 hrs. soaked specimens in distilled water were made.

Responses with metabolic assay and mutagenesis assay to eluates from resin specimens

were measured. Cultures with medium alone provided controls. Cytotoxicity was as-
sessed with agar overlay test.

The results were as follows:

1. Group 4 showed higher cytotoxicity than Group 1, Group 2 and Group 3 in fresh, 24-
and 72-hour immersion cases (p<{.05). Group 3 showed higher cytotoxicity than
Group 2 in fresh cases and showed higher cytotoxicity than Group 1 and Group 2 in
24-and 72-hour immersion cases (p<.05). Group 1 and Group 2 showed no significant
difference.

2. All acrylic denture base resins showed significant increase of cell activity as immersion
time increased (p{.05).

3. Auto-polymerizing acrylic denture base resins showed higher cytotoxicity than heat-
polymerizing acrylic denture base resins (p{.05).

4. All acrylic denture base resins showed lower mutagenicity than controls (p<.05).

Key words : Denture base resin, Cytotoxicity, Metabolic assay. Agar overlay test, Mutagenicity
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