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xﬂz%/«éoﬂ F3 AYA AT

Qejstn A shls wasad

LA =

== E= -
e
4
ok
X

<] 2
Fngd
FEZS
1.8 B
BT MBS 51EEL) Bsle) osA #

Bt sl $om, o £BMREE £,
#®, a% Fo el £2 A= $oh.

Bfiso] base metal alloye] 8% Hiel B8
g3 &) e Ni-Cré4ely Co-Cr &
& %Fol FHEB A4S (base metal alloy)e] B
=l G SEEEZ) stk ik ey olE
Aol Afgol A=A Ml aHE EHE
By Zeathell #sled FesraiAl matdd kol R
ook & Zo|r},

ol Aol £ffoll v]Xw Rl #HalA
T B W%t #i7slol $hedl Doisy?7t &8
(Aluminium) o| #iffel =] X= #3l #3led W
723k LB Menegaux, G. %¥2 in vitrooi4]
Mg KT B HENFRERS slder, =
%t EarleV2 replicated cultureg-S #Zst L

I_E“i'o %

-celle FiFato] A48l fFMAsHE BH Mkl
MHMAES  BESAC.  wR T H,
Kawahara®e} Grant®7} ##lH 447 wS%
| OAMEE in vitroo A EEEEMNEC) ClAe QS
of #3te] WEshe & B Rl AT 9
2wl EfF oA Y Ho RUIEWERTS
EHS WA 449 MieEr K8 st

g FDIYelAM = wghbbbklel AMpan #mL
2 DEES Eele] B FMERES BWE
sh7loll olz ek, o] S AA|, HEE RolA
o £ tE, A, B Ty 1A Bl
e o= M, A, ERRalAY B
3t FHME Ho B WHEsl wEsn sigle
o, EHE Afd 27EE REEAS G &
MEREE, Fml KB, Ame's BREM RE,
Styles HEHME B, HBER WeEE R
B, WAIEE RXER S5, BdEM 2B, D
IR RIEME HE, WleEd KB %9 9EBoY
o] HEE ol HEEN MiEHN RS
By Kol w23 o|nlshAl Jehdyy sk
o HER FKBlol WHESIL Ml Fgesbel B8]
go] A58 Hikoz 4R Q.

eyt —iEy MREEY KRS R £E
BEER KB whel MfemtEsdel 8288 old4 9)
ohn Mol FEE B ERC Y ] s
U MMEAEEEETERE Ni-Cr &4 3ES
Denture frameff Co-Cr &% 3ES sl
in vitrool ] ke R WiENS et
o 249 MRE JArlel olF sk vl
.
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II. X #8H o Fik

1. X

EEE S MRE FRER e RARgETET
s4wHE  Ni-Crg4 3% (Rexillium, Ver-
abond, Victory)#} denture framef§ Co-Crg
4 3f& (Hi-Cobalt, Nobilium, Regalloy)& %
f3)o] EEslolom] BEENo] HREAE MHRcd
A4l #> Table 13 2},

2. HEBK 8UF

A& 6mm, ¥o| 5mme] IS ubEo] —k
Bl ekel wel mifsE&Esel  Hi-Temp
(Whipmix Co.)® B3z ond 8EEeme)
el whel KEE o sEEsllcl. §EEMe sand
blast3t 1% 400¥] sand paper® WL WEES}
3, Kol o] BEE Mol 104 B
##3 #% xylene % alcoholZ MR, ¥iF = &
A1 715 160°Col A 6053 BBARE A Zct.

3. HRR Bt =5

1) &Be] B

7+ #pse, Eagle's Minimum Essential
Medium (MEM, GIBCO)o] 20mld Zoi3+
%8 50mle) erlenmyer flaskel 3dlbd o
37C9 incubatorell A 7HE #HAIZ

st #mpo 2L, flasko]l MEM=RE o
incubatorel| &7 {R& s}

2) R EE

A Wigeol] {EMH3 L-cell& mouse?] fibrob-
lastz. 4}, tissue culture flask(25cm? Nun-
clon Co.)el| stock culturedlsich. sEge BE
95%, BE 37C, ME gasliEE 5% CO.
incubator (BELLCO)o| 4 #z3gslgion] MR
2 HAM’s F-10(GIBCO)<l| 10% fetal bovine
serum® Penicillin G ; 25 unit/ml, Strepto-
mycin 25ug/mle} Fungizone 0.25ug/ml7} &
ol sEEMS HHASA.

Y Ml 25% trypsine g pEEistel i

2 @37 0.2%trypan bluez 3 1% *RGR(%) =

Burker-Tiirk®Y maRztE55s FlASHd Mg

7} 2.5X10%ell/ml2 =52 Mimsns s
ek, o|A& MMEEA 24 well mukidish
(Nunclon Co.)el 2mi® 4iFsled & well® 5.
0x10* cellso] === 3 4 1HM &Y %
mediumg BFEstgch. AwHs MEMo)] serum
£ @ BE 25%, 50%, 75%, W% BEES #A
#sle], oln] MMl MizE=le] Sl multidishol
o] CO, IncubatorolA] 7HR ksl o),
3) Sl flx

7HR #2#&% i vital staining reagent9]
neutral red 50ug/mlE £ wello] o] 385
&ob efarpfsie] Aol Mgl lysosomeoi]
wAESA 3k, 1 #% neutral rediEiS wlE
3 phosphate buffered saline(PH 7.4)c 2 2
[alell A washing3dl 1 1% formalinez} 1%
CaCl9| B&MH o2 EEAI A 1 5 1% acetic
acid¢} 50% ethanol {E&# 0.2ml2 104 Foll

Table 1. Composition of tested alloys (%)

Alloy Ni Co Cr Others
Ni-Cralloy  Rexillium 76.8 13.3 9.9
(PFMalloy)  yerabond 75.3 122 125

Victory 64.0 20.7 15.3
Co-Cralloy Hi-Cobalt 64.1 25.8 10.1
(Denture  Nobilium 620 300 8
frame)

Regalloy 65.5 27.0 7.5

Table 2. Definition and classification of cytoto-
xic scores based on relative growth rate

(RGR)

RGR(%)* Score Classification
- 2 100 0 None

75 ~99 Weak

50~174 2 Moderate

25~ 49 3 Marked

1~24 4 Strong
0 5 Extreme

mean values in the experimental condition y 100
mean value in control
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Az #ifEe) lysosomeol] 7k5% neutral redE- #h
Wk 4%, #E 540 nm Q) spectrophotometer
(TS 2 IR (optical density) & HIE
stod [Fl— EeiAe) HHREEY Hagshed AHEHMOE
FEFE (relative growth rate)& odo] Kawahara
19 o] ZTHI 65)’2[5‘&"9] iRty (Table 2)
2 A A o 558 sl

. EEAHE

1. #ie =%

Ni-Cr &4 % Rexillium&4£e BE 25%%
o FREHEMETEEse] 99+4, 50% % 93x5,
75% W] 9245, 90% Ul 92+ 72 WE £
42 @iEdse) PolAE AL B4 e il
St 25 3594 Jebskch(Table 3, 5).

Verabond&4-& BE 25%Uw AHEHRARENE

o] 99+6, 50% L 96+4, 75%Unl 86+4,
90% %™ 87+3& “tE}o] Rexillium} wjzks}
A2 BEIL 255 EHERC] ol AE &
T 9lglen, imtedEMies =3 2% oAl U
epstch(Table 3, 5).

Victory&4-2 BE 25% Y iHEHEkasass
o] 101+1, 50% Y= 95+3, 75% L=l 98+3,90%
oAwl) 96524 akel 5 A4¥c} o) =L 1E%H
F& Yehlglon MleEERHE 25% A Hik
o] glv Ao Jelgty Juix] @A 553}
Al vre}stc} (Table 3, 5) .

Co-Cr &4 w Hi-Cobalt £44< BE 25%
oA fEEEAEETEAS0) 9745, 50% %L 94%6,
5% % 96+4, 90%Uw] 93+7F B} Fol
A4 1ggEEse] Lol AL £ F glom, H
TErEE 25 53 eyt (Table 4,
6) .

Table 3. Relative growth rate (RGR) or Ni-Cr alloys

Alloy control 25% 50 % 75 % 90 %
Rexillium 100 99+ 4 935 92+5 92+7
Verabond 100 996 96+4 86+4 87+3
Victory 100 1011 95+3 98+3 96+ 5
Table 4, Relative growth rate (RGR) of Co-Cr aﬂoys

Alloy Control 25% 50% 75 % 90%
Hi-cobalt 100 97+5 94+ 6 96t 4 937
Nobilium 100 95+ 6 907 979 96+ 6
Regalloy 100 93+6 95+4 96+ 8 975

Table 5. Mean scores of cytotocity reduced from Table 6. Mean scores of cytotoxicity reduced

RGR values (Ni-Cr alloys) from RGR values (Co-Cr alloys)
Alloy 25%  50% 75%  90%  Alloy 25%  50% 5% 90%
Rexillium 1 1 1 1 Hi-cobalt 1 1 1 1
Verabond 1 1 1 1 Nobilium 1 1 1 1
Victory 0 1 1 1 Regalloy 1 1 1 1
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Nobillium&4-2 BE 25%<= FHLminEs
#ol 9546, 50%¥™ 90+7, 75%LH, 97+9,
90% %= 9662 HEHEF-S JER o] BT} Fo}
A4S Al F oz WiEST Folxlen 50% U
71 e BdES VEp L ittt =
. 55514 vjelspc}(Table 4, 6).

Regalloy&-¢2 RE 25%2w) EEHINMIEmAE
o] 93+6, 50%%= 95+4, 75% U= 968, 90%
Aull 971534 BV} Fold4E WA A
Hoz FolAlE AL £ 4 o MbuFtt
= 25 553517 Jelgcl(Table 4, 6).

IV, #35% o E8R

WEHE A4S Mgl Bad MEm S
723 Qlojob & ik, A:isel BE FEME 2
M % AmEne KRS EEs st
AR BB BERS B Bl BRI
g25} 22 in vivool A o) &S Mg} 2
EEHS FIFS in vitroolA} o) Mo 2 W
% glom z tolAE #iMuEFEke Earledo]
Replicated culturegzS BAEEs) ol HM TRk
o2 dz] FRE o

& Bl E L-celle FlMsle] Mipst &
%e st ’

EER kol A REEol Mist 3 BEE ¥
o] I HRS £ RAY XEES ikl
ole} REEEselel AEaiAe ao] wlfol HEE
ol FiiEle AR KEKY Holst B
Hsled fERS Ml BET Wkl Yoty =
o}, T olzlgl WA BES Sduuzg
RS ol BmHAA SBol HiE R
o2 MMEE REs mMEUROS HES
oh. & Wl BEES 25%, 50%, 75%, 90%
o] sEpEE B AHA)F BRI sl B} v
AN FHRE QAuA AT BHEERE

Victory&-4:9] 25%i8EoNA Mfudite] A3 o

= 7}2_-1 vetstew 50%, 75%, 90%< BE
ANE OB 443 VIR 5B S Ve

Hatct.

HEEY MieE ORGTESE fAEsk B
s HEYS MlEE s o ge
e LE=R s =, =3 filee] BmEE o
2t REZF BAEY 4 glcku B, o)z RAREEL
£ ujifo] H. Babiche} E. Borenfreund'¥=
AolglE Hifell= lysosomeo] glrhe Aol 2kt
3}ed vital staining reagentel Neutral Redz
Hefaste] BB BoLEE (Optical density) &
Moggcste] AESHNUEAES 75 N-R assay

EFI3.
& FHolAE ol2ld Kt Adsged, #
FBro) 31 EIRBE of ARBHNDAEAIER 120251000

& wlz v AaaA HES 4 .

EEH A4 dolA MsIRiEESER Ni-Cr
AEL TRES BMANL BRHETES Eo)7)
A&, Nigs 70~80%% AA s Crgd @
e, ol €BEE BA 9o 9,

5 A (1984) = Ni-Cre) Bis4ola Ni
of #4 Crof &S 20% Llbozd A4l
= fifeEol 5l A e Aoz #HiEs)
At & EEBRHER 94 Niol #5 Crel 28 &
o] 32.3%9l Victorya42] 25% o)A &
ol A gl Aoz Jvelykonw 50%, 75%,
90%ANA = 533 MuEHS el

F FEol #AE Ni-Crae9 £85-2 Niz
Crez Ni gEifle] Es Y3a EMS ¥
ol WEMY RS AL e v oAk, B
B, allergyg 4% 4+ 9129 Ni-Cr &
4 Yy o4 Ni, Be, Co, Cr, Mn %<
418 iond fifue] MRS Jdodsxs glom
NiZol A= Nickel carbonyl#{l, Nickel <]
bt WrbsAdol Eoha ogEA ok U
Prystowsky (1979)*?+ Ni¢] patch testE 53
A EEFHRY il 9%, B 0.9%04
allergy?} Vet #@Esidond, #(1986)*
L Nigh 44 BEEs B4k Ni-allergyd¥
E A 2=E EEEE HYelor 3, &
RS BES AwWsted Ni-allergyBEolAlE
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Nio] &% &4 #AE Aol Aotz
st

Cre #as) fEagol $E EFMES Foisid
Ni-Cr&goll glolA &4 Fmol Farig(bs &1L
Cro] s A8+ &g A7t sl L
Zahol Hsled Houd MaES Zech 1P

# EEolA FHE 28 442 25 Cro] ¥
A4F o)A A 7] Wil &8 ion #EFiH
RV} fMifasske] BEdA EtCrel EfEol
FAslo] wlmA Fho) HatA Jelsictn 2o
Ao}

— iyl Co-Cr& &9 #Mm*e Corzt
36~60%, Cre] 25~30%, Nio] 0~30%, Moe]
5~6%o°]™ = 4ol C, W, Mn, Si, Fe Zo|
SR BEse] ded EEF H5EG Co-Crad
o] sEEite] |EASZl mEd &S Cort
62~65%, Crol 25~30%, Moo| 0~6%, 7|e}
Barel 2~10%2A4 —#ige)l Co-Crgdel sy
et wl=d g 2o o] EmAE HelA
Cox ERolA GREE, HHE, RMIMES Fostd
Z1u Rl 448 EiflolAe aEErt MEgle
=22 Nizt #E dAAA #Hs1= i, Nig
smpel S Tole fEAE vt =¥ COr2
a0l B3l EHES Bhhol B3 EhKS 4%
of Hofghe} 242,

BeS g4 & Co-Cradel MiluffEs sl #
o3t diit 2290 EERH A 'Rl BRe
u)=8lA Jehva gledl g Ho HiFelAE
Beo| A& Hrisiz] oo EEHEIA 87.6%2
FREHERETEAES VYERE 1.0%9 Beel A7k
A&l E 81.4%, 2%9] Beol A7td &4lA
£ 83.5%9 tEEMiRENEEES vehlle, 3%
9] Beo] &HH 4% 7% 78.8%, TT& Be
9 7A%E 2% MMtEREES el PRy
= Hiel Ml #ZRdde £43 Bed
7S BB F Mol #ko) Vel Ry
o] =} Beo] #A viztell et FrBEsH o
S 4R RolE A9 2E RV AR

3, °hE PEERBE(3%0]5ke) Beo| H7bd Co-Cr-

£&) A R Tk He] "olAE 74

9 Mgt BF E¥eR vEgtoy ok 3%
Beo] #Hms Co-Créde HE@A 9 ¢3H
Foll A Mgt Veluicha siodch. obge] o]
oA+ AR & Beol AL WHEY A
olelx #apAldct.

F£7} NPT & B Co-Cradol #a &
B AR el B ®/Eeelst. el wikt
B oluzh-& Fste Sl RIAHIERm
S WiTste] AP FRol Kehd SHo2 o
2 #EFEE Vel BTYs glonE gHiEn
e #E- RUSEREAY B T H
—3lckn & 471 glem 2 in vitrod|x o EH#f
BMET obgel LEsdkx dlc. 22lx in
vitrool| 21 e) BB #R7T olE MEE EERNA
ERsIE-S oo Ay KES 5 —3icln
24 ollxlet A48 Y #Eik TRE R
Sl in vitroo] 4] HE BR= BWMEE Y B
RollAlel EE RS irshed EEY HHE
bl Azeled =t aeidh Whel M
< olg Rty v sl

V.®R =

£+ wPbH base metal alloy®] HilgsEMES
7S] B3] MRS Em Ni-Créd 3
## (Rexillium, Verabond, Victory), denture frame
A Co-Cr4& 4 3% (Hi-Cobalt, Nobilium,
Regalloy) & &3l A& BEsh, A7)
t}% in vitroo] 4l L-cellS- Ffsle] {RiuBnass
< A3 HE o e e Lo

1. & Hiol A Co-Crage 25 5%
WSS Yepisiet.

2. Ni-Cra4 = 2fmes 5% Mlestts
Vel ol VictorydgollA 25%2 3]44]7]
ASol Aut Mol v AoZ vehdet
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— Abstract —

An Experimental Study on The Cytotoxicity of Dental
Base Metal Alloys by Extraction Method.

Min Eui Yoon, D.D.S., Tai Ho Jin., D.D.S., M.S.D., Ph.D.,
Jin Keun Dong, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics, School of Dentistry, Won Kwang University

In order to investigate the biocompatibility of base metal alloys indental prosthesis, the 3
types of Ni-Cr alloys and the 3 types of Co-Cr alloys were collected and each alloy was extracted
in the culture medium. L-cells derived from the subcutaneous tissue of mouse and extracted
medium were cultivated. The relative growth rate of L-cells in the tissue culture was calculated
with N-R assay.

The obtained results were as follows;

1. In the case of the Co-Cr alloys tested, its cytotoxicity proved weak.
2. In the case of the Ni-Cr alloys tested, there was no significant degree of cytotoxicity, especial-
ly 25% Victory was proved noncytotoxicity.
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