T

—_—

AYTHA g uAE
AEFAG] A3 433

QT - FAY?

I. M E

Heu 34, BeEprle] ARS-E 3
é% ol 18-8(18% =ZE, 8%
) austenitic stainless steelo}™ A,
‘4@, AEE FAAES=Z Ft} Stainless
Steelo] 2} &2 -2l (corrosion) & WA|3}7]
13t 11% ©)3e] AL FH/AY F5S
o] 2t} Austenitic stainless steel stainless
steel & FAAYAo] 71F Hold Feo=
o] #&dv FAWAANY F&£HES UX
871 Y8ty 12~20% 9] A Eo] ZF7iE o]
&% B AF-SAlol=(aE 4sieh e
= M Sk b 2 A8 35 B F(pas-
sivation layer) S A3t 9 g4 23
w49 £28 A8t ek ey 71AH
3l8td Aol o3| o] ZAtolm o) 4,4
HH B2 g AFge] HEHnz 49
FAo] BAEA HY, 7%

Al

F4Y @ 19930 28 1Y

D NSUS T stel Ko<t XNnAs HE, et
o

D NBOEL KNS X nnEstns ue
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e A HEwsS dosy
273130 q7 1:!1—-51]:] glq. -‘é’».{x;_

galo] F&9 feldl st WA o
TN e dodAY FARES

w0 BIE QT BY FEF7t 258
A 3= 4 (cytotoxicity) ©] At Aol B
st o) YFHAT, wrehy LA
Aol g BAge BFY FEHLAE A
AzA9 9% B o FA AAsg 2o
aatge] o3 %4l 27 $4% B
ek,

19703 v ol Aol T
Hiol B34 Heble Wwed W A
a3 AHAPAAES ol &3te] obo]
ARsA 9 B R U
qastn 2Rsgon ol wi F=
wol HAAA SR, weky RS L
BeAel Abgo) gleid AAH W m
AeA gRen old o Bt AL
£¢ AT AR Bl A, LAhE
43 o|& AEOE e JAE YA 9
Sd 1—;}_6.11.\9,24,36) . .

B Aol ZHe uA

+ 4

LR

R

dEER

&4 FX goHA 7HFERY FIA
2 A3 A Aste] Bl P oA
Baste] o] 8 F URE 3t oY ol &
A8 ol &HE WHE IAA FA F &
o] &3l W 3shgvlE o] &3t WY
o7 s F Uth €& ol&3dte WH2
ARAE 994 e WHoH &ME
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o] &3l WL HAANE B 7VAHE=R
2E A e Aoltt. &uj& o] &= W
He dil AAe ol&Fnz thF77t o
HI fgsty AR AEZA ; Ortho-Cy-
cle, Ortho-One, Centry 2001, Orthotronics 5)
A fuje] RS AA ) ¥8lA F1 A
vt g8 o] 83t WHe 7171 (Esmadent-
Big Jane) 9t v A HelsiAl @ 919 glol
o] &8 4 gt FAHo] Yo,

B HEo] o)& e Hze €743t
AFAoln e 770C ZA AN SA3F)
R ol &xE 59 I3 A
A-g A ASAFIER o]E HAF7] ¢
5t 350~450CE FAAE AL 4A
278X #e H3A € BEeELS dd
o2 gl Agdnte] 54 A ¥
TE£EUY BEEEY AFES AAST 2
g4stete] 25 48 FESY 558
B33he Rojt, gy Bay A
ol&5e 4x Bl oA ZE-Fiutel=
E-3 A (CCr,, 650CHAA 718 wr=A F44H)
g PA3IAY ZEl B FTEEFAY
AAES BEY F5& FAAIL FF52
ZRE ZEL MASoZN F49 ulAF
Zd & oA H2d U AYgE HFA
A7 Ao JAFAER At &
#HA A, Wheeler®t Ackerman™-2 Stain-
less steel& 650T01 4 718 W #4529 2%
ot Axvl ZAasHY B Fgoz A
dnt B 5 gigka Ao

dA e 39 A3 Avt(electropolishing) T
d& dell g9 EeEH AZLE AA
slo] WAzl RS ZAAAA F7)E YR
Bl Edo2REe FEHEAAZ HHA
slot?] Z71E WAV sted B9
HE2H & o] &3 AP F50] 50
A AAHIL ol ol &3 AMAPANA=
5~10pF = AAEGR g8A JA®. g}
A g o] 8% AAYEE Asdvn 7
AL " F A 7] g slot Z7]o

HE A9 zestA g dAe g
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F4&0) &4 o] gl Aol oy &2
olg8gE dEol F& AAY soldering
braze®] EalF AAd oW JFgL A=
7hell diaiAe o Fo] Ha U},

olg} 22 F&EA A F&EFEY} A=
A QA F3E e FEs) #3A AA
o} Axeo] MEALEFH AT Mgy
o2 AUdMe F4%EE &9 7+ JddW
SAE AN ddFd dojak F £ U
Aolr},

g Axe 24 B Ay
a0 WE Basle F&5FEr A 2
ol vt A EA) 23 9FE 9F F e
R 7} e th3led MST(Material Science To-
xicology) 7} F33}= acute toxicity testE
T 2@ o] Ao U used B
A Aol x& AfobAE Hl Y (cell
culture method)*? 2 agar overlay method=
ol g3t ANYsn 1 ARE ulN, Brst
At

II. Az & g

1. HEXZE

AgE RMAFY] ZetEd X4 standard
wide twin bracket (Foil-mesh type base)&
ol &3t} o] BElal& AISI type 304L stai-
nless steel2 AAHJ o 1o FAHARLS
E I3 2o 23 slot ¥9€ 71AF-¢
laser® ol &3ty LGS 7tEo2H F3A3}

Ao 1.
2. %2 MSOpMEL| i

D 1x% wiF ;
RPANFE Y 124 Aot A1aTHE

CWAFEA LA T Neg FAFT

AAF X &L 15% FBS(fetal bovine serum,
GIBCO Co., USA)S 1% A H7teg
o-MEM (o-minimum essential medium, L-
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Ay 2Ele MESY - 149

48 C Si Mn P S Ni Cr Fe
% 0.03 1.0 2.0 0.045 0.03 8—12 18 38—65
AR E o] &84 HBSSZ 23] Al Hg &
face 2.9 okl S ¥l AER{FHSE HEo] 60mm
Wk Aol MEE EFPT 5 Bl &S
1:3 WA 1142 sden 22 Yo
53] Althuj st Aol o] &3Pt
3. AlEay
f 5
Zu Kol laserg o] -g&3stod Aagt 4.9 D17 92T
‘A 23] Aboll A zHE Aei] 2 o] HelAl & EO

[=u
=y

32 1. ASo) 0|23 Heel g X o B
glutamine %%}, GIBCO Co., US.A) A 33
Adstdoh Add A& 228 60mm Al E
v 2k A (NUNC Co, DENMARK) 2 & 7111
AxHA G s F93HA No. 15 scalpeli
Imm’e] HE& Adsdct. ds ez
2o A 7pFAE s & RIAHEE F
ol 3t A wjFH Al 2 HEL F pipettes
o] &5ty Zt W YHAIG 3mle] viFA S F
dstd 37C, 5% CO, % 95% Wl %71{Mo-
del-8409C, Vision Co., US.A) A v F3+
o} vjgd o 7= 10% FBSS 1% SAA =
H7be o-MEME A8 0L B Al 2 F 0
FHdE W74 39 tFHo g wEs Fd.

2) 22 Wik

- Al o] wiekd S A AStT HBSS
(Hank’s balanced salt solution, GIBCO Co.,
USA)E 23] A ¥atgct 23" AxE B
2]8}7] 138l HBSSE Al Adtx 025% Try-
psin-EDTA(GIBCO Co., USA)E widH A G
2mia ¥l 38 7F bench Aol A X3 &
Pasteur pipette S o] &30 A nj kG Al F2
H ZJAAMNEE VAR RE FeEATI 44
TE & A E#o 2 $AA 37C, 1200rpm o =
1087 A EEe . AEHe AAS L

gas® 2% ¥ APsA
2) 27 & ol A A F A

o}
7 ge A B

48R4 pe A noas AR 4
Ag B0 A9F W F 2441 B

733} A) 7] 1L Big Jane (Esmadent Co.)-& ©]
83t 450Ce A 6037 EAHZ F TA
powderS Al A3t7] $13ke] Z"] cement sol-
vent7} &3 glass beakero] ¥ 10~15%3F
A 719l TR} cement solventE
AASE volAN v B =AF
22 Bo] Zo solventE AL thE paper
towelo]l 2t BA F air drysStH .

3) 3T EE o] &3 AAE F M
uhgk A HepAl

Ag-3EA] 2 Af BelAl S 2w 7 TSl
A2l 3 20~3023 As) AvE At
Ack. A A 25 AAS] 9l 2t
AL Eol ¥ F baking soda A A 53}
AT AL Bl 283 A3 3 03

air dry3} A,

Z53

4) 47 EE )83 ARAHY F HAAA
g 312 22 used HeEhA

Tadel 2@ o] FAEHO AW wide
Ba7& debondingdt A EItHZ Big Jane

(Esmadent Co.)el ¥o] 273 5Y3A A
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g4 39

2o Wyt AlHo 2 HE 10cmS
gaol HAZL viFHA AAAR o8 A

NE FAL A3kl TR GAFA} 9E BT
T4 Wzt AAe Heyel FeE 3
249 WAt NBORBH 05mE

0

1

2 4x d= 8¢
3 | 249 M7t NHe2RE 10mE
4

5

A wE A

dou A BAANE 0HA 2E A

B A=

5) 57 1 & o] &% AAX F AfA
a3k ysed H.2HA

T el 2 o] FErE o] Jd B
AL 27 5T WPz Xg F 377
Y3 o g Asidel € F33Ho

6) 6 sl Emiz A A Bl

ALg8A] e A Bzl 7R R A
Zeko]l HAAE v F 4A3 T A3
Al7]a1 vt oe] WHUIE 95% FAHS 24
AlZtulteh mEEHEA BEEE 72475
g ol FA} FFHFFE FEI] AL 5~10
B2 283 AFH7A AHEd F air dry
3ttt :

7 77 3L 2 A used BEH

Tl 2 o] Ao Y BepAl&
60 FUT WYz AMesich

BE Beple gXEY 38HE ¥ EO
gasZ %3t Ao o] &3t

4, NESN ¥

A el Fe A& AFotHNEE 025% Try-
psin-EDTA &0 2 A g & YA &3t
Hjggaog AMERFAL UELY EFEY
TAMNYEE o] 838t 25X10* cells/wello]
% = £ microtest plate well(Nunc, Denmark)
of &7 10% FBS7} £3% 1ml vl %Yo A
v 3t et g WA S wEsia ol &
A He g gFAe AANA HBSSE Al
st :

AHF X2 AGotAEd Eagle’s Mini-
mum Essential Medium (E-MEM)& #7}3}
i agaroseE H7N3H T} Agarose’t 22 F
cell& 0.01% neutral redZ 15%3F |4&ta
25d 2L welld 1Y agar A
7bedt BA HE2S =S agar T fe ¥
W FHAIE 2442 B4 37C, 5% CO, FE
95% A WigFsaT & dddd #L 4
AL Mo Bz A P

5. MEZH2| #I}

1D Sz Mxe gaReey #HFol
JV537le] RE Ry gdE HYE &
st

2) Fotdv| oz A" Bl NEF
HE #Fdd Axyt £3d BAE 23
34Tt

M EE4E scoringdt”] 913 MSTAA 7
At v S AFE o] &3AT. 549
HIPNEo 2 AHF wAA g
AtEbR g RS9 MY E ASstd g4
% (zone index) & &A 381 thA] 4 E ¥
Woll Mol Axe] &3y E dAnde=z &
Zated &3 A (lysis index) & FAHFHL
o, 71 A7}l u}be} ¥k-&-2] 4= (response index)
g gaxg/Lx42 Tt 37e B
AN 27 A3 1 FARE AHE
sttt g A9 G Al 2 RS A G
e AXEgde NES F I 1L Ve 2.
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THeH

g

giziel MEss 151

E I 8liX5el EIpiE E V. 2Nt MESY 84

AF 39 W HNE=A uh gz

0| &37 dojix] ¥ A A S 0/0

12489 20% ZERA &7 dojd AS v <k 1/1—1/5, 2/1

2|20 20~40% 71 S B FEE 2/2—2/5, 3/1—3/5, 4/1—4/3
32 40~60%7F &E A% EAS-1S 4/4—4/5, 5/1-5/5
4|EAHA ] 60~80%7F E AL

5|2MES ) 80% o]ito] LaEH Ao E V. 4 7o pEXe

Aol A valzl 9] o) el
m °]3F . R (1F)
A AR T Hxe @
g2 1019 2E A
S A= 082 Bk 299
%= ool A AE galo]

oofo Mo 2
IE-{ﬂrm fo
Lo

ooy e g

Wi o fr do fI 2
<

a1z 2 ooE BN

<o

(2]

o

3 X

TN
R

UE@

2 o

L
o

T
£

2) Botdn o g HAT ML e !
Bl s 9 AdAFolA MELEr)
AU S3] 2 H VAR AjE o]
RNE BAR] FHRSo)M MEe L7}
B Aoz vEwn, 7t 1o gaRge}
SAA TR AN AT E VY 2ok
wEpa B X2 Hrig Beple AEs
Ao AZE Az A BdAQd)H
A Avt skx] 3 DAt g used B
(4ol E veFslg o Yoz ol e

DR g o] &HE AR AHA A
A2 olFoR A A w9
718-S ol& 3 Qv Bale &AL gtainless

]
steel 71A % 9l welding®lY} soldering #
o] stainless steel® 9 slot 4 S
RZAAIZl oz Ao o a£02 745

& 17 2% 3% 47 5T 6 7T
WS RS 12 2/2 2/4 271 2/2 24 23

oy 79 HHAH gL a57F2Y
Ao st HAES g UR
i Aotk welA AR o] &HE
FE&A AR o= stainless steel?] TFEA F
A& WxE7] Y3t 4 HH ZF A
gtet(AtaE, Fatstag)ol F4EA A
o}, 181} o] | o] F 2 o] AHEF S PO A
FEHIFES AL G54 FEHE oF7
A @ Aol 774 ol A stainless steel
HalAe] RAL ob7|AE & e 2UES

AA e goprnm
1) AFEL 43 2 -HR T H
A9 #78 (W Aole} g Fe EA}

g0l Aart APE FuF AY A(d,
crevice corrosion)

2) Qo] iAo zH FEUYA Atold]
g2t a3 @A Adstd Agel §F
geol 9es 2s AS(BAYARH, in-
ter-granular corrosion)

3) 2do] Mz daAY A5 FAHA
Bol t}= A9, 549 g&olv FHME
A A =7t &2 7% (galvanic corrosion)

4) A 71Eol 9l&d Tor Aksutol
NNAFo 2 daH 7S-

5) stainless steel?] cold working®. & Ats}



gto] I E A%

6) B3 guido] 774 o] & B
7) e Aol 2o R (A1} Ak
238 crevicedl Al AFA7} AWH AFslo] wr

AeA #)

54 A 2, U4, ZE8E F4
TR P} A ARLE wiFste] AP
A72 st AFL FF AEEPS
7HAA glen YA 5 MEEES
Zta Sle Ao2 WA Ao, Ay A9
FEAAECERYH YAol feHo] ¢
R3S op71E F dde g2 Ruvt gl
9),21;45.8,10.14.20.2127.37> 01‘?1 oa}a ;(] E‘l“%% :H:ﬁL

4

9] 7hA o] HRA HA UAS TFHT H
A& Abgol FristdaA A H=rt
73t o9 Fade] FHL Yot
Greig, Dickson, Hensten-Pettersen &<
head gear9] metal buckle W 9] YA o] s} o
dHAE FEg dE BEISHIT Schriver
< stainless steel surgical wireZ {13 YA
A& B9 2 Hensten-Pettersen
= TAWAR Y g gyA vEE Hu
870 .
Zachrlsson»} Zachrisson®” 2 WA X B A|
vette A% X&dol 7 HEdErt
o - °ok§5'} ¥ Rl | By = L}E}"}—c 7/4\3-_ s
#Z3kal oy A2ge B =
AT A dFgte] ofet 554 A
el BAo =z Q3 fI8 UYAdn AE
ol dg HFAH AYs g olr)x 3}
Tl Bt 3 old AHE X535l
A FAE AAR AFd F73
SAHEGE A mEA nPAgE F9
ol g AeWIte YA FHolw X FH
FTAA &4 gt B,
Blanco-Dalmau 52 ti¥-¥9 44 f
gae HIF BAgo] Fon oy 2
AEL AxFo dFE
HREE 7N E
YA g vy % o] MAst=H JEgt&

m& oln

K

{
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HXE 842 ZAF A=, R d4, A
A9 74, 71, 71F, HAd =28 A
T 717 5 o UA Ff dEE
A}2& u= standardized patch testE 3o
il s

Jones B UAd g HAuivkg
2 7 z\ﬂ%ﬁ}"’ RNA gL W BYAME v}
Ehue &8 A9 W3t 2 vital function®
H3lE 298 $x A3 3N 3, Grimsdo-
ttir 5”2 Staerkjaer$t Menne™' = YA
3k FHoluk-g-o] YA sourceE HE W X
M= Jepdt st

Dunlap 5% Y#A-Hets 34(55% 9
yd 34)& s F 4 e 743
2o 297 £%, & erythematous macular
lesion §°] AR/t 3AH-& AASEL 49
T A3 Yol 14 A9 FHE B
LEAA FFo| A Bt FAFHAN A o
A g HErt AL I olfe T4
Aeke]l HAE of7|siEW IARHWAE Yo
7€ 59 5~1281¢ YAo] dosdr] o
=olgka st} EF stainless steeldl & Y
A F&Fo] A1 SAol=Fo] YA F&&
AASE7] WE] &R ¥gE dogA
%=t 3} Jacobsen® Hensten-Petter-
sen” % WAZZX 9 FE&FE o g F2§
S ARG A A 6vff o] 2kl
3t ok

Council on dental materials, instruments &
equipment® B o] weaw yAe 713
SdoaEdz ALY & Qo] 19 BEEH
g/do] gz ERFFIANE FF
FE FAHAIE 7]He] FEsnz 7
2 R Ay 1 54L& 2oy FAAE
ZEFNFE, )9 GE FEAAE Aol
TEAFeE A Jdd. 2y YA
g ARgtse 1 et 1 53] AR
e ez sbg &3] Ve AGEE
iEﬁ AA & of #Aly %% A4 wrgo=
t 2 ogk 3 o] of{EE o]¥ F
AA F713k :r”oHH | UAS FF7S &

2

r.



CHRID AR 233 2%, 1993

&2 Fv AL 3718 shdaA yAas ¢
& 455 A7 TR FAE AS
Yo oigt Fegke-S 28 5+ dert
st Al i e AL A ¢
AT 7hEAdel Atk T Prystowsky =
ZEg A4 B A% =&=HW
WRkSo] FURithaL st

ZZejut o]} Wi HASER BWolA Y
AL TR XX 7F immunologic tolera-
nceE ob7lste YA 4§ BA 3 Frhe
ZAE 9

F2% At Tomasi” = non-sensitized indi-
vidual| A FZHZ Fo5 =
317l = sensitization T4l toleranceE oF

71§cha SFH e Vreeburg 5% 84
AL TM FAUE YAYR 2EE FH
8hH o] 4o gk (partial) tolerance 73
Blo olz24 dviu st}

Burg <& # Ao RAXEE v 7%
Hol e Abgoll A YA sensitivityd] W=7}
@bl B 1089 21 Staerkjaer$t Menne™ &
U] #ush Algo] mAxE £2 17

SRR E

WA AUBLE oD ABgel o
arkel gl BABAE GHoE P2A
£ @ 23 UAe ANF Agol AREF
FAWAA e b1 A3l o
acu ¥ S g sk e ofe
g5l ofd FAe st HAT nu

Ao g wof EoqAA= Fahal Yot
Yol g Aulnkge] Wzd dar e
stapviet ®ro) xhelz}t e &R il
o W=7t won dA el H)3) of Aol A 10H]
Axe W vehdria iﬂs}ﬂ gl cpsan
webA o7l FAERTE Gl ]%o]
To o Ao A kA Hl w7} b:%_% %}_}':
:L_{\_Ag ARz ZL&e gz 935}

Ehs e 4§02 Aok 454

SEEEIEeY
Park57 & 2144 w44 o8] 1A%
age] fedey A fPel AF

g o] 3ujol] Eslm AL FE JHEA
2 3+ 4] (soluble compound) 8] FEZ F2l
M 2Ee 32 544 A2 Jy
=} o] A o] stainless steel H.&}7Al o] H-
2 3 BEpHl F Xofe] Hg =
I #HE gy B3 Gwinnett® =

Zo) F4ol R odte HAAQ
A ZgH YAo] fH HY e
Clet 7—5‘3‘3}04 EHES FA37) dEolztn
st 1v HA|AA FAET ¢ ‘%3 ‘i'_
=2 Jeidora e HelAe 1
7t of 53] 29H4 oxideZF ol Yl}ﬂ%
Jormz Folgol st AYAHAME
22 Hsfjor il FFAT.

Maijer2} Smith®'&= HepAl 32 $ 24
T2 Bl ZAg FooA Jey &
welding £-& soldering® H9olA A3t
Gwinnett™ ¢} v}3H7F2R1 2 X Foll A Ao T
YebG-S dAst ATk 7 AR W5 e HE
A} BAA-BaA AARNE= cracke] &
Xﬂﬂé dolom olx WAL FE o) o

}t o 7 o] ’v‘ﬂﬂ Aard, & Z-mesh %A
£ 988 5 U7 HE
o] 3L ]Fd 1 39?_ £ torquing force, 73t
traumatic occlusionl Al &3] 4% AHo=
ek s T
AdAR 5 A A ol Heprl Hxle

X0 bu o HJoorfr Jg do

2tz jo M

<

{i

—

!

1)
kA ml

;O

l

o rlo

A S BHE7IE o do] ofHnh ¢
&o B3 ¥ AW crack §& J‘a:}zsh:}tﬁ
Aol Bl FoolA dojus Az
Stoll frefsior & Bart glon old Aol
A B9 BpAE AAs Aok
g Aotk & St Foef A Bolop & A

Gwinnett® 9+ Maijer®t Smith® 2% o3k

Ao Aol o el e 8
Ak Boldk T aFE 44 ¥ - 9
78 4 el e Avlstel g

>
rl
r

17 3
o] a—m golo] 44442 9 we &
dold). el FHOR G2
Ae o] YEd A FARRY I
Brs7)7h Gl Aolehs

Ho 32 I
o
i
>
x

24
)
2
2.:
_‘TL



ot
ofFA WBFFAANA Fa€
A {3 & BoJRAE= &S AN/ ? Gwin-
nett” 9} parkS? 9] Hilo) wt=w WA AX
ANA BH = e A ¥ AFLA o}F FH o
Ao He 2o g 37 HHH= %ol
300~500ug(Z &9 7= 5~100ug) Ll
Whal 40ugel Avx) gkow whald QAR
L2 FasA gor}t fut Fuukgo =
Fol3jof gtk &t} Bishara 59
BRAANE AFT T g9 Uy YA e
LN FH3 A, A& AY & 1§
g fitkal o FWME wk o]y}
RZzIZZAE ol&ste maAH ot
3H02RYH feEde S54RSS IER
Mtn sAEE Hag v el olEg
AY AN E R2aP g oA FE e
w50 4 28 i R HdHse
SR FA JeElgcl wEka] Bekgo)y
71k AU AFA g ol
ol TAA HA &= ¢ FEHY fIdE QA%
T3E T A7 QA AXHA 2 &
ME JEMA = 4 Aoy Algdr)
AYE SHIY Fo] A HRo=wwh
TAHE ZAAE soldering®]} welding pro-
cessoll 93] 3t E ol F& AHEo)
A E BeET A dao] FAgn A
$1tt. soldering, welding Zg A o] &&=
dol F&HWol carbideE HFAstA F&59
oAl T2 E A8A 7] 7] A jHe & mo] ;e
20 & solderingd] 3¢ FFHRH Fx}
g2 o]F9 F4o] ZH3lY galvanic cou-
pleg ZATLZN F49 fEE ¢S &
@A 8t7] wEojth®, wg  soldering
brazedl= T2, o} 9 MEEAo] 2
450 FfHol Jdor solder® FX ol
Me R 98] o] F4E0 fd¥E F
Aok gaxA Y, ofRrEe WAL
BapAx Bl # 7]A %7} solderingol Y
weldingell 98] ZA3i=o] J&e FHeolmz
nRE THAH Zo) Y JEoz FAH

to R

T
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A E FA4d ¢ 97t € 5 Ak

Grimsdottirs*”, Gjerderts€ d8
A& A=A ol sl A ¥t brazing material &
3 A7 AT o] UMA RS
2uk A" FNEY F&5AE L AES
‘go] Avkal Badtg . solder FHAAN &
3 Axo &7t Wed ol F2 sol-
der ¥¢1olM fFaldE 54 71 A= sol-
der& §3A17)7] Y8 o] &H E2 A F
2 A8 7Aa7F FHolgka o™, Grims-
dottirg®”2 old &A/de] 53J| soldering
brazeth 2] T8 mEolgt 3Pk olEL
AEEA ] AFaze] &A kg9 A4
I fAsIT A skl Berges¥ Ag sol-
dere &4 sl 4= (anode) o2 #-E-3}
v2 7, ofd, Jl=d Tl Bol el
E3] Jl=ge e 33 FAA 540
A8 o] & &#3= solder= H sl of g}
A=

B A¥ 434S Grimsdottir® 5o A¥E 7
o} vjms] & gayt o 2HES A B
A F 9] L9290 & ©] &3t =1 solde-
ring braze”’} v B A 358 22
2 EAL HIEd9D braze’t $AY
Au-brazeE 73 BebAdME 1/2, 1/3%
Zol e EA4L B B Ao
Algel AEE ol&RALNE BTt Al
Bl A 1/2, WA S Bl 2/4
2 o] A¥9Y soldered B4 H]3] @&
EAE JEd o] f+& RMALY B o] sol-
dering braze® AME-3tA] &1L laserE ©]&- &
Ao g veAd VAR E AEAIF Y
W) 2ol soldering brazedll £J§ A X EA o]
A7 WE Aoz Az,

AANEES 1 YE $29 F2-L stain-
less steel®] F21-& 748X 4 e BE
22Ee] BfFHog Agsua Fd u
- 9ze FeEgn & £ ok 97 7
F&E8S AAR}Y AT A9 EAHHY
Bl AAES % EX ] AY A o]
e 234 aAZZ A FEHE



CHXIZAEA 233 2%, 1993

&2 d& FrtetEete AS A4
t}.
Gjerdet®} Hero®'v= A4 3419 vkl
g ol &g Ay F F&FE
BE 34, 500C0] 22 A48 & o
feEle 15~60v 2 Frhsva skqdar,
THAME Hof ojwrt A gL 5
A (Blgiloy) 9l F&Felel thstel A7st]
AR Lot Aol 4 £2 49
FEHY S0 SHET YR Yo
]Ed_ AbErS AL AL o:lﬂﬂo]_'—
Zéloﬂ,q a—].x:ﬂzz: A 1:]0]7].0}: zsl 740]1;}
H AT AT A 2 QA &
A3t Ae s Folsjor & steE
o]% :7—]5“0}2 5—],‘:‘__—11 = ]'6}-_1_. (ﬂqmszzznu;)'
Buchman®& €& ©|&3 AU F He}
A9 ulAlF 2 HslE #2338 island forma-
tion 2 metallic crystal separationg X 1.3}
AA o] wlM gz Wyl R
et geo] dohal stk B Ao A=
S o] &3t A BEAL AFH A
B2 o A Bt Hla HMEEge) &
Aoz Jehgth A ddeA A Agste
AR E = BEle 1~24 ol 7AYol A
ZI1A A wpgolut shahA ZHgof o o
EE FA50 Jv AHY Rt mEkA
% RUE ojEetA] R 48 ol &%
ABAl FE&e] ujAFz Ci" & ¥grt
dojup AEZEAHE UL & o= 43}
[Tk 2Hu B A48 A9 723006 234 03
&0l | Hepel d& ol8% AA
F, A g2 A BEpplEge A
FEgo) ZAAR 2& A& 3 A] HelAlo)
vjs] A E5dA BlE A Bg EATh
olfrv HetAol 2d ol TR 9l
HA Bl EHo2RE felFHo UL
Fol A ot FEHAY] HEQL
4 o}, Barrett5?2 <ITEA S
AN ZZA=Z ¥ FFF
of FeElEv YA H4 157},
2571 Avd e Ee $E7

o
O

4 o

T X

all > rie
I st HI

J;

o o fo[d

it gl ofo [o
ik

ox W

4o U]ﬂj gﬁ

N =22 MESY 155

Aol Al st B Ay w3 14]3}5]
Feu R Bl veketrle AR of
L AHxo x5l veEyted ol B
g AR 71 RE 5387 A laser hea-
tingoll o8] F& 727 EFS W7 HE
ojAY F2 BepAS 43 Aol EO gas 4
S0t 3tz gy AASFAY A Eo7l o
ol Balal el Az 2 A HH oA
S4Bl ol A7) WiEY 7= d&
olt}, M & o] & A F A AntE
T3 3R e 79 vmAME Ad
nE 3 7o Axe LI o & o=
el e ol daldrte] EHo] Beprl
HFHoRYE BEES AL Wi =
WS Adste WAool FAE WA g
e AL HoA vlFo] E uf o] A<l
Adolep AAEH ATt ol g+ HHS s
An} FA A ol seLryt FEHEW
of dFE vIH F5Ho] FelHe] o]l
el $HE WEA7] fEolzk & + 9l
)*)\q--

xole] o] e B AFo) Ao} e A
FE7E ofdel Xopet WA Atold
FA80] gy E3Z<Q AegolmE &
% %@ HATel vtEz A 42
glo] Falo] Ryt o7 ¢ dojd & Ik

BEpAl QS deste AYAE AL
M QAT BEA sloto] & W) glvha
olok73tal ot AA YFAEL slote
Z Aol Wil torqued] &FH7F #AAgGn

r; % 4
o

i

Hl

|
s

24
ot 1o 0.,>L e

=

=713 ot ol AL 53] pretorqued
Haple) Abgo] wrAstdA EAZE 3
ATt

Buchman”-& 47FA] AAIHH-ES vl a3t
(Esmadent, Ortho-Cycle, Ortho-Bond, Bunsen
burner) slot®] ¥W3l= A F Q3R &



156 487, YA

oun HEr} Qo 20% FE 2 HelAelA
0.0015 inch7}, 331 2] A A Foll= 0.001 inch7}
Z7hal A 1~23]9] QAL ¥l
g9 & AFAE xR gevtn ETh
Hixon%5 < BZHAL 37} AL (Es-
madent®, Ortho-Cycle®, Centry 2001%)&
o] g3led At 1 AHE Hrietd =
37MA By EF 2T H Hludty 339
AR FAe B o] torquing forceE ol
Eolv o & Wart glvdn A
ARG Bl slote] AVAEIE
T2 4ol AL Adnt AHoz &
HA ok, 28 o8 FgaEe] AT 9
3t HadAntA] HFIEEe Holdl 3|
49 7tEAE g EFFAd de 50
g GEge gol Wwoeme glot WHY F
%2 2 3L A v 3o mEkA
Aol =79 AF AFJEES A nds &
o] debonding I} A ol A B}l & &£/dov}
Hyo] WA A ke & Aoz <l B
HA slot A7) AHE B/t A9 W
3le dojyr & ez B
Wheeler®} Ackerman®™, Dickinson® Po-
wers”, Regan 57& o8 WHoz QU4
v A HALEE S35 QYT FF
Bt #FAE7Ie o AddHeR &
o) & glivka 3o} Mascia®t Chen®’, Wri-
ght®} Powers™ < Orthocycle®} Esmadent<]
A A F mesh base B HAZ=7} 7
23 Budlg=d Wright® Powerse
1 ol E AR E U3 mesh wireQ] 3 7 o]
AAas7] giolgta Y. WH Smithe
mesh E.Zt7 & Esmadent$} Orthocycle® &
2 23 4% ANYS W FAAzAdE &
371 9lo U mesh wire A4 & 3A T4
gonm ofd B e seeFez <l
& F£9 etching W&o AYF 238 3
AZert F7eke A= Ao Prh
3lakgulE o] 8% AU 48 A
o] &3tA] govng Bl 49 ATR
qE 2L FFE XA gom A

CHRI B K] 237 23, 1993

o7t Ao He X goer g Baple tolera-
nce® F7HAIIAE geota el A o

UM B o7k A A
o) g F&o BAAY 1A Eslot 7 W,
BAARE a2 59 FFLE SHAJLR
3}t A A EHE 304714 Ao g ok
%3 A A AT o] 5L AR
QA Q) diacrylate resin®l 33149 Fx2=
DEAZAYL 7 o599 £ 93]
fER g3 F{FHEZ old JLE o]
&3] HHAAE BEAA AASNE &7}o
U Aednirt Bdgsleg E24d W)
e AN Belg AT F IS Aol
AzZslgel. 48 A 95% FAtol A 244
7ol gAbg st A 72412 Al
Rol HztAe HHo] 7HF & dojt HE
A7y &H3 AAFHJeH Hepdl FHE
stetag] Ao BUH} HPo] Wi &
A& BYia 4t s} o™ Wi o]
o Wkt = 3glatA gt AMAAIZ Bl
3 A B BAZE 9 slot EAE
23t HAYE % slot TR WIe F
Aoz {3 Holzt vt A A
AR Ayt == k] o E
o slot 73] Wa7t gldE Aozt 3
Kok, &3 o] X B I o]y W
Aoz ggAgstd A8 5 Bzl
WAl Adel sl A7 A7 v gt R
Qe By nqFze A 2343

& 27 HYoy dXg B
B 7] AZAS Boli 7 o HEF
3 1d & #FASPS o FAo] v 3
Pge A4S RYdx g

wala o] 5ol Ay At vjFo] Eopd
st g AT Bzl A E AN
3 HEAEg d3d UHAS Bode
Rol FHHAYGL At 1t B HAE
A M e ol o] MY 2 S3tA 2
ARG vepls g2 ANE B
A FAEAY 238 %t F A= A
FEAS Hole Aoz YeyedH o=



AT EA] 23@ 22, 1993

st goof o] F4uY A7 FIFS
whor7]l W&l Ao 2 AR Et} Hixons &
7 HFA ] B84 cross-linkageE &3]
Al A Sule o= Aol mAlg 29
etching®] Y} pittione ©F71& 4= ol 3ty
313 &el2 AR AHYE B Bl
FEFE7E 7 At AE EAE
Aok Maijerst Smith® X2 37F2] A4 & AL
o] 2 A A3 2 3 (Esma Chemical, Ortho-
Cycle, Vector Dental Corporation) 37+A A
AW nE7h Bepgle] BAREAAS FIHA
Z 2.1 brazing alloy”} F212] 7fAle] F 23
842 Yy B A 249 58 A 2
gZAle] N 29 o) FERH U
vale] dls] 3t E o] &3 AA|
AxErgol o & Aoz Yeyed o=
Go A AFe AR nprA = L4 2
ol AW\ BaAdAAE FEEH g F
e 549 Ao dFEol F=HA7 o
2ol Aoz Atz dr),

stainless steel 2.2} 9] F-21-& 7+ A A7} 7]
A8 =g dstow FEHHwwHol Azt
A olgfe T HES WA= &
Aol ag=lo] sitl R#AS AR
o] &= stainless steelol = AISI(American
Iron and Steel Institute) type 303, 304, 304L,
316, 316L, 317 §°l dom WE7}t SIS
FE g §Hafo) A4S g ol F
7}3}4 passivating property”’} I H D2 F-
2ol Zrteoh 58] 316L ¥l Y
Aol gteFol W 2~3%9 Ee|HHFO]
TR FAAGS )& FIPAAH TR
olgl FHo F£S Hole Aite] o) %
Fohd TAWA Y BAS HE Y F
NE Folth 18yt FAA e FUke o
ol &0 ARE ZA}LE milinge £
g B Aol AFHdAnR 2t
W g5 E3i9d Ao Aol H
Bl AJabol A casting, metal injection mol-
ding 52 WRo] o] & Jo 2 T4
A gro] & AISI type 316L% #& 5&H02

e 2ot MEsse 157

AzE vepAe A8 + 98 3 22
Avgolot.

Maijer$} Smith™ = Al &5 3L 9l 974 €]
BEPAL QJFErd ] Fi Fo 9% &
525 J¥3 A, type 316LolY 317
0] 2] 9] stainless steel A ZE B L 56
Aol A o= FEo FAE Holw H
B ANEE e o A3 wE F4E
Holge g AT o A4S type
316L stainless steel® A ZE Bl =
npRzbA o] 71 st et 1 B =+ type 304
stainless steel®Th= H Aok, g A4 A3
Zo 4% Vste AAHe] XFEHO JoH
BA7bsA o] B AR A Falol =t M A
¥ o Z M stainless steel THNA AEE 1
A Zitkal st oYl A 32 316L stai-
nless steelol A& A E At o] 522 AISI
type 304 stainless steel2 #|Z+¥ He}zlo)
M Zo] dojubA|Nk type 316 stainless
steel2 A ZE Heplo| e dojibr] &gt
t}ir 3t A whebA type 304 stainless steel =
AzaE BeAs dANE W ¥ AT
AT 53] Fsfof ok FAst T

vl QAo BAMES A 27HA 2 o
Aok QA BepAle] E3 cross-infec-
tion?] 7FsAdolel & F US AHoltp®.

Matasa® & A BehAl o] Ao JaFg v A
T Jde= b4 ES 37HA#H, = debonding
FA A A= A, DA ARAA g
Asbe A, daidrl BAAA GAse A
o7 FE&d goFsth Oliver$t Pal, Ma-
tasa® ol w2 W Baple] WY Edo] W
B2 debonding 34 ol A wAY et 3T
2 A Avfos 48 o] &3 AW
g S ol &3 AAXE] ZF ALAA
Aol 213 BElrle] AXEEAo] FFEE
vegytomz Sxjo Al qABRAE A
e Aol F71ghae & F Jlov AR TE
A A e R st er &
g glo] AHg8 = g Ao Aztd

oot o] A g o] MSTVS] 7+ <l 4 L929



AEE 0] 831A 3 S0 tig Aol
Ho & Agy AfolEE ol &3iden
2 AEE4o] A ¥& ot s
eSS Zolth ey dAz BaAls
AHE-3te A& Abgola Beple 3448
o] o JIL we AE AP AEolumg
Abge] AfolMEE o] &3te H¥Fol ¢
AR 7E = ez Ager

Postlethwaite?} Orthe® A& X & o=z}
A= AZIHA 2 B QALY B
ol QA Mulxe] E7 2 717 58 |
wIFEd Y AR A= ‘o 137
AbE 7Vsdtm AR o2 QI3 EAo) tha)
Adg 2 F g’ B33 gk 18y
AzZA A AAHFE JESe A4=
BRI QG ugejEo] AHE £ s Fo)
Forz olge A=, HepAl AAHH A
Mg 8% AL F9 Z L debonding
doletn ZEA AT Wheeler} Akerman:™
» QARG 7HF FLF AL debon-
ding#l €48 BePls BEde Sglle
Aolgta &Yt} debonding TAHNA B}
Aol WFo} HHI ge &igo] EAF
g 2 B2l oW olfeMA TAlE
AHEE 5 Qle A2 FHol W7l iiEolgt
sl .

cross-infection®l] WA= A HA o]
£33 goly &uld] o Basle] HA
Hi ARHEZ JMeAo] A9 glua B
%o} th(’91 Matasa). 221} o ¥ 8zl
A BEAE AHEE AE olE FAA
HeA] djof gty X gH) A 5o deY e
Fojof St FFI,

BEpAe] Aol s A7 B2 FA
B9 FTFHE e HFAEY FAY slot
A71e W3lE 7HA Ve v dAFeE
Z 23+ &om, cross-infection?] $#HE
AtE Aot 28 B A Me AT
Bl A fEEHE SR 9§ AXE
E30) A7re] AfotdEd v FE=d
Aoz Yeygornz AfABagAgs AHEE

CHAI I EX] 23& 22, 1993

B o] A @%e] F3 I AL £5
Agaie 2o AU VEhtE A2
2 AzHe Wsle] & Fg slgccr @
Aolt), oA Alge fdstn JAd W
A ukL-of §2]35% debonding #A S F ol
27 FIotd AYRAAL BANA AL
sew 2 ZAE Qe Aoz Az

v. d =

ARE FAW 29 ol FAzEo] d
used B2 F AL o] X240 froh A Eul g
2 agar overlay methodZ& ©]-&3t A
Hol W 3% Bl AExs5Ad s
AEs 2% g 488 ¥k

LAl BEple AztE 2 2e] el
g QEEY-E YEPET

2. 9% o] &3l AAAT 2L A
3| An} 1A e used HAAL A3
25 2559 AxzEAde Jehiden A
BEloe] used BEpAlo] HlE E& o] &3
AA] AEZAJo] ZA YENRETH

3. €& ol&3td AAAsL AAnt
32 & used B v AEEL S
UEHR T

4. & ol &3y ARAMHG BEA F
AsAntE & B AEFA] AfA
ulE X e ARt A JElh

5. 33t E o] &% AAAHIE ¢ Hek
AL F5E9 AXEARE Vel A
BaAo] used BEH] vls] MEFAo
AA e

REFERENCE

1. Autian J. - Genaral tocixity and screening tests for dental
materials, Intern. Dent. J., 24(2) © 235-250, 1974.

2. Barrett, RD., Bishara, S.E., Quinn, J.K. : Biodegradation
of orthodontic appliances. Part 1. Biodegradation of nickel
and chromium in vitro, Am. J. Orthod. Dentofac. Orthop.,
103 © 8-14, 1993.

3. Berge, M., Gjerdet, N.R., Erichsen, E.S. ! Corrosion of sil-



CHX| AKX 238 2%, 1993

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

ver soldered orthodontic wires, Acta Odontol. Scand., 40 :
75-79, 1982.

. Bishara, SE. Barrett, RD., Selim, M.L . Biodegradation

of orthodontic appliances. Part II. Changes in the blood
level of nickel, Am. J. Orthod. Dentofac. Orthop,, 103 © 115-
119, 1993.

. Blanco-Dalmau, L., Carrasquillo-Alberty, H. Silva-Parra,

J. A study of nickel allergy, J. Prosth. Dent, 52 116-
119, 1984.

. Buchman, DJ. | Effecs of recycling on metallic direct-bond

orthodontic brackets, Am. J. Ortho., 77 : 645-668, 1980.

. Buchwald, A. © A three cycle in vivo evaluation of recondi-

tioned direct bonding brackets, Am. J. Orthod. Dentofac.
Orthoped., 95 © 352-354, 1989.

. Council on Dental Materials, Instruments, and Equip-

ment . Biological effects of nickel-containing dental al-
loys, J. Am. Dent. Asso., 104 : 501-505, 1982.

. Dickinson, P.T., Powers, JM. . Evaluation of fourteen di-

rect-bonding orthodontic bases, Am. J. Orthod., 78 * 630-
639, 1980.

Dunlap, C.L., Vincent, SK., Barker, BF. . Allergic reaction
to orthodontic wire * report of case, J. Am. Dent. Asso,
118 © 449-450, 1989.

Esmadent, “Big Jane” bracket reconditioner-polisher E
3762, Esma Chemicals, Inc. P.O. Box 162. Highland park,
IL 60035 US.A., Am. J. Orthod., 92 : 22A, 1987.
Futterman, M.J. * Electrolytic stainless steel polisher, Am.
J. Orthod., 28 : 652-654, 1942.

Gjerdet, N.R,, Erichsen, E.S,, Remlo, HE.,, Evjen, G. * Nic-
kel and iron in saliva of patients with fixed orthodontic
appliances, Acta Odontol. Scand., 49 * 73-78, 1991.
Gjerdet, NR,, Kallus, T., Hensten-Pettersen, A. * Tissue
reaction to implanted orthodontic wires in rabbits, Acta
Odontol. Scand., 45 * 163-169, 1987.

Gjerdet, NR,, Hero, H. : Metal release from heat-treated
orthodontic archwires, Acta Odontol. Scand., 45 : 409-414,
1987.

Grimsdottir, MR, Hensten-Pettersen, A., Kullmann, A.
- Cytotoxic effect of orthodontic appliances, Eur. J. Or-
thod., 14 . 47-53, 1992.

Grimsdottir, MR, Gjerdet, NR., Hensten-Pettersen, A.
> Composition and in vitro corrosion of orthedontic app-
liances, Am. J. Orthod., 101 : 525-532, 1992.

Gwinnett, AJ.: Corrosion of resin-bonded orthodontic
brackets, Am. J. Orthod., 82 : 441-446, 1982.

Hixon, M.E.,, Brantley, WA, Pincsak, J.J., Conover, J.P.
. Changes in bracket slot tolerance following recycling
of direct-bond metallic orthodontic appliances, Am. J. Or-

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

35.

36.

37.

A

A =atziol Ml 159

te
i
0z

thod., 81 : 447-454, 1982.

Jacobsen, N., Hensten-pettersen, A. * Occupational health
problems and adverse patient reactions in orthodontics,
Eur. J. Orthod,, 11 % 254-264, 1989.

Jones, TK., Hansen, C.AA., Singer, M.T., Kessler, H.P.:
Dental implications of nickel hypersensitivity, J. Prosth.
Dent., 56  507-509, 1986.

Maijer, R., Smith, D.C. . Corrosion of orthodontic bracket
base, Am. J. Orthod., 81 ® 43-48, 1982.

Maijer, R., Smith, D.C. . Biodegradation of the orthodontic
bracket system, Am. J. Orthod., 90 : 195-198, 1986.
Mascia V.E., Chen SR. . Shearing strengths of recycled
direct-bonding bracket, Am. J. Orthod., 82 © 211-217, 1982.
Matasa, C.G. . Pros and cons of the reuse of direct-bonded
apphiances, Am. J. Orthod. Dentofac. Orthoped., 96 : 65-71,
1989.

Matasa, C.G. . Direct bonding metallic brackets - Where
are they heading 7, Am. J. Orthod. Dentofac. Orthoped.,,
102 © 552-560, 1992.

Park, HY. Shearer, TR. . In vitro release of nickel and
chromium from simulated orthodontic appliances, Am. J.
Orthod., 84 . 156-159, 1983.

Postlethwaite, KM, Orth M. : Orthodontic material up-
date-Recycling bands and brackets, Brit. J. Orthod., 19
157-164, 1992.

Phillips, R.W. : Skinner’s Science of Dental Materials, 248-
300.

Regan, D., von Noort, R, O'Keefe, C. . The effects of recy-
cling on the tensile bond strength of new and clinically
used stainless steel orthodontic brackets:an in vitro
study. Brit. J. Orthod., 17 - 137-145, 1990.

Staerkjaer L., Menné T. * Nickel allergy and orthodontic
treatment, Eur. J. Orthod,, 12y284-289, 1990.

Tomasi T.B.: Oral tolerance, Transplantation, 29 @ 353-
356, 1980.

Unkel : Recycling orthodontic products, J. Clin. Orthod,,
21 . 871-872, 1987.

. Vreeburg KJ.J., de Groot K., von Blomberg M. Scheper

R.T. : Induction of immunological tolerance by oral admi-
nistration of nickel and chromium, J. of Dent. Res., 63
124-128, 1984.

Wheeler, ].J., Ackerman, R.T.  Bond strength of thermally
recycled metal brackets, Am. J. Orthod., 83 © 181-186, 1983,
Wright W.L., Powers JM. . Invitro tensile bond strength
of reconditioned brackets, Am. J. Orthod., 87 : 247-252,
1985.

Zachrisson, S., Zachrisson, B.U. © Gingival condition asso-
ciated with orthodontic treatment, Angle Orthod., 42 ° 26-



39.

40.

34, 1972.

. Zachrisson, B.U.  Bonding in orthodontics, Orthodontics,

Current Principles and Techniques, Graber, T.M. and
Swain B.F. eds, C V Mosby, St Louis, MO, 485-464, 513,
1985.

1G4 olEF I g Hez Had
A5l slot £7 W] AT A
373-381, 1990.

U o[ HE ! Bracket? X9 g&42, A,
19 © 75-84. 1989.

T4 Bracket® %
T, B w=A, 20

41.

42.

43.

X)L AKX 2330 23, 1993

WAL, ol F | T4 Brackete] 383 A A gl W ol
#3 A7, WARLA, 20 103-110, 1990.

AR g, gAY FAAY XS B A
FA A, diX 2R}, 221 145-157, 1992

FYF, ol d8Ae € AT AYTE Brac
ket W2 3ol B3 FAAAED AR AT, WA LA,
19 : 85-92, 1989.

. HER, ol LAY wE 34 VAR 4AR

F&EFd dig AT diA® A, 20 0 381-390, 1990.



CHXILAX| 23 2%, 1993 Mo HEle MEZEN 161

—ABSTRACT —

AN EXPERIMENTAL STUDY ON THE CYTOTOXICITY OF
RECYCLED BRACKETS

Young-Kyu Lim, D.D.S, Won-Sik Yang, D.D.S, MS.D, PhD.

Department of Orthodontics, College of Dentistry, Seoul National University

The purpose of this stuy was to evaluated the cytotoxicity of brackets which were recycled thermally

or chemically.
New brackets and used brackets which had been in mouth for at least 2years were used as samples

and human gingival cell culture and agar overlay technique was used to evaluate the cytotoxicity.
From the experiment the following results were obtained ©

1. New brackets in the as received state showed mild cytotoxicity.

2. Thermally recycled brackets except the used bracket not electropolished showed moderate cytotoxicity
and among them new brackets showed greater cytotoxicity than used ones.

3. Used brackets which were thermally recycled without electropolishing showed mild cytotoxicity.

4. Among thermally recycled brackets, electropolished brackets showed greater cytotoxicity than not electro-
polished ones.

5. Chemically recycled brackets showed moderate cytotoxicity, and among them, new brackets appeared
to be more cytotoxic than used ones.

KOREA J ORTHOD 1993 ; 23(2) : 147-163.

Key words : recycled bracket, corrosion, metal release, cytotoxicity
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EXPLANATION OF PHOTOMICROGRAPHS

. Photomicrograph of peripheral portion of control bracket. (X 40)
. Photomicrograph of facial portion of control bracket. (X 40)
. Photomicrograph of peripheral portion of the new bracket which was thermally recycled without electropolishing.

(X 40)

. Photomicrograph of peripheral portion of the new bracket which was thermally recycled with electropolishing. (X 40)
. Photomicrograph of peripheral portion of the used bracket which was thermally recycled without electropolishing.

(X 40)

. Photomicrograpy of peripheral portion of the used bracket which was thermally recycled with electropolishing. (X

40)

. Photomicrograph of peripheral portion of the new bracket which was recycled chemically. (X 40)
. Photomicrograph of peripheral portion of the used bracket which was recycled chemically. (X 40)






