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Bracket#} A && 442y o 7134 3}

II. S#ME W Uy Agn Agstoiet. w1 brackets) AlA| & o}

Aoz AL F Fho2 2-33 Astn 2

Buccal tubes} A|1u)Fx], A1, 247, A W ohg 244 A A28 283l bracket
Z, ste} A A9 FAA brackets Ab-E-she] ¢ meshg 959} AekAlgiet. A &o] 0.016,
stebg Y Aol sdste 22 aAAAE 4 ol 7 AAE 55mme] AHeolz Axndl o
AAEE Azsg o (271) . Brackete ©]F elastomeric unit2 bracketo] Zaslgict. =
74 93)7} A type 3042 A28 TomyAt 7 o] ol 200ml £-2k2] polyethylene£->] 6074

AFeolder AA & Permachrome 5 A4 R AAHIR FH4R by AHsld
(standard), Elgiloy(semi—resilient), w2l o}g 2ol $7)o <lTEbel (F2)100ml
Australian wire, T.M.A.¢} Nitinolg- A}£35} Ag gt JA 2R AAEE 10704 A 2=
feh(E1). 2z 34 E 27e £710] shid ol A

oz shgleh. velx 1049 Erlole B
= e o A4 =22t elastomeric unital Yo iz
' : Foz Agteh. o4 37CA AR AEA

2. 3,6,9, 1296 7k &-7lell A 4mle} <lgE}
'lHIHIHllIH“IH]HHHHI“HHII i! i g A stol Fed B _:L%.q oyg =

10 20 30 40 50

A &7} & 4ml
o AzBAE A 3hef Jas 24 94 el
<+ 432 Yot 13,000r.p.m. 22 414
FeEAA AAES ’L%‘loPS’iD} ol &¢& U¥FE
Fig. 1. Simulated mandibular half-arch used to Aoz AAF ¥ 85CeA] stEutEaol A=z
measure nickel and chromium in arti- 71 G5 HAHHNO, : H,0=1:5)d] ¥ %4
ficiel saliva. 49l Uds 289 e Askgs, A 4
Table 1. The study materials
Product Type Manufacturer Approx. composition, %
Permachrome Fe-Cr wire Unitek Corp., Fe 70,Cr 19,Ni 9
Standard Monrovia, Calif,, USA Mn 2,8i1,C0.08
Elgiloy Co-Cr wire Rocky Mountain/Qrthodontics, Co040,Cr 20,Ni ]5,Fe 15
Semi-resilient Denver, Col., USA Mn 2,No., 7,C 0.15
TM.A. Beta-titanium Ormco Corp., Mo 11.3,Zr 6.6, Sn 4.3
Glendora, Calif., USA Ti77.8
Nitinol Ni-Ti wire Unitek Corp., Ni 55, Ti 45
Monrovia, Calif.,, USA
Australian Fe~-Cr wire Tp Laboratories, Inc., Cr18,Ni8

La Porte, Indiana USA




mle] Qlgetel e 4 (HNO, : H,0—1 : 5)36
mls} 4o} <k 10ml7} 3-8 w7HA] hot plate(eF
180C) el A 30% A= FEHT F of &4& A&
3 10ml7} HEE de 7144 Jdn 2§
4& FAssch. AdFEt] WE R g e
2E9 4& AAEFF £33 =4 (atomic
absorption spectrophotometery) &2 &4 3}g]
. J @< flame (Shimadzu, AA—670,
Japan)e. 2 Z2A3n =ZEL flamelessy

Table 2, The composition of artificial saliva*

KCL 04g
NaCl 0.4g
CaCl, - 2H,0 0.795g
NaH, PO, -2H,0 0.78g
Na,§-9H,0 0.005¢
Urea lg

Distilled water 1000ml

*pH 5.1 *the method used at Indiana University
Table 3. Flame conditions of Shimadzu Atomic
Absorption/Flame Emission Spectro-
photometer AA-670
Fuel Gas Support Gas
Gas C,H, Air (oxidant)
Flow rate 1.7 Y min 8 ¢/min
Pressure 0.5 kgfcm 2.5 kg/em

(Perkin—Elmer2380, U.S.A)e 8 & A& 8 ¢
. dEE F718 olAHale] &gy s
(Air—C,H;) & 283} . Graphite furnace
o W4 Y 2¥3 JA Y dele ¥ 34,59 %
9&4‘12—14)

m. & 3 o3

Nitinol-& A} 2] g A Aol A= A w471 6
o Fol AL d4¢ 2921} Nitinolo] A
felg e FAe A&5H22 Frsdch
(= 82). Permachrome, Australian wire,
Elgiloyo| 4] f2ld 259 FAE 69 Fo &
A= H4¢ ¥gor} Nitinolsdt T MA. &
M43 Fohsle 448 24 (a¥3). 159
F fEse] £dd U Fe
Permachromee] 113.63ug, Elgiloys} 151.43
ug, Australian wiret 148.80ug, T.M.A. &
93.28ug, Nitinol® 131.35ugelglek(E6). =
£Z9] #£8-2 Permachromeo] 97.55ug, Elgiloy

Table 5. The Condition of Atomic Absorption

Spectrophotometer
Ni Cr
Wave length 232.0nm 357.9nm
Slit width 0.15nm 0.7nm
HC lamp current 4mA 25mA
Sample volume 20ul

Table 4. Graphite furnace parameters for chromium determination

Step Temperature o) Ramp time (sec.) Hold time (sec.)
Dry 120 30 30
Ash 1200 ‘ 20 20
Atomize? 2500 1 5
Clean 2700 1 5

a; Internal argon flow; 50ml/min



7} 79.98ug, Australian wirex 81.48ug, T.
M.A. & 12.15¢g, Nitinol® 14.55ugc] %t}
(B7) APFoA 3T 34 AAZo] &
ke A=y A #Egct.

1597 35" JALEE 335 FA4E A
# AL Permachromes] 4] 1.14ug, Elgiloy
ol A 0.73ug, Australian wireol 4] 1.47ug, T.
M.A.olA] 0.36xg, Nitinolell Al 3.49ugelsd
(¥6). ZE-L Permachroemol 4 4.91ug,
Elgiloyoll A} 1.63ug, Australian wireol 4] 2.17
ug, T.M.A o)A 0.27ug, Nitinolel]4] 0.35
#golAoH(&7). 159 Foll §olldor Fes
Jaa AAES SAlsle Jdy e
Permachrome o} A1 114.77ug, Elgiloy ol 4]
152.164g, Australian wireol A 150.27ug, T.
M.A. oA 93.64ug, Nitinolol4] 134.74ugol
Honl(F6) Sltoz Fald aE: AAE
ol A5t 2 &9 F8-2 Permachromes

160
Hg
120
80
40
O =% g iz 15
days
e Permachrome +-—-- Australian wire
= — == Llgilo — —TMA.
-+ Nilino

Flg. 2. Ni released/sample

Al 102.46xg, Elgiloyeol A1 81.61ug,
Australian wireol| 4] 83.65ug, T.M.A.o]A
12.424¢g, Nitinolol] 4] 14.9ugol G e} (7).
frel %l Ao F8-2 Elgiloyoll A 713 8ok
oun] Fwisli= Australian wireqld] o]&5&
Permachrome (P<0.05), T.M.A.(P<0.01)
oF {28k Aolst gloiet. = =52 Nitinol,
Permachrome, T M. A. &£ 2 2 3 ¢ o o
Nitinol& T.M.A.¢} 93t zbel7} glgich
(P<0.01). Fel®d =ZF9 F a2
Permachromeofj 4. 7}4 Bgkevn] 2 g2
Australian wire, Elgiloyse]glon] o]& A%
Zholl = 218k #o)7b ¢l9l o1} Nitinol, T.M.
Ao} fold Aolrt et (P<0.01). =T
lﬂi s 2ge] AE= R ket Ado]
Bd & AHE §atoE AAsE | 3
W3teE glglioh.

o

100 I .
g .,.__-—.
nwr ;:_':::_1:-;—_-_-.:-::‘.—-
A
50 /
/7
25 1
3 6 9 12 15

+——— Permachrome +——-— Australian wire
=~ -~ Elgiloy +— — T.M.A.
.- * Nitinol

Fig. 3. Crreleased/sample

Table 6. Cumulative amounts of nickel released from mandibular half-arch orthodontic appliances after

15 days in artificial saliva. (n=10)

h Australi
Form of nickel Permachrome Elgiloy (ug) ustratian T.M.A. (ug) Nitionol {ug)
(ug) (ue)
Soluble 113.63+34.48 151.43£28.00 448.80£20.08 93.28%26,16 131.25%29.66
Precipitated 1.14£0.47 0.73%0.45 1.47£0.53 0.36%3.02 3.49+1,12
Total 114.67+34.48 152.15428.00 150.27£19.77  93.39%26.05 134.74%29.73

No measurable quantities of nickel were released from control appliances.

FA mean * S.D.

._78_



Table 7. Cumulative amounts of nickel released from mandibular half-arch orthodontic appli-
ances after 15 days in artificial saliva. (n=10)

-

Permachrome Australian Nitionol
F fch i Elgilo TM.A.
orm of chromium (ue) giloy (ug) (ug) (ug) (ug)
Soluble 97.55+21.49 79.98%£25.15 81.48+%21.70 12.15%4.03 14.55%2.99
Precipitated 3.28*1.61 1.6311.40 2.17%1.24 0.28%£2.46 0.35+2.89
Total 100.83£20.89 81.61£24.87 83.64%22.06 12.43t4.05 14.90+2.84

No measurable quantities of chromium were released from control appliances.

4 meanz S.D.
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— ABSTRACT -~

METAL RELEASE FROM BRACKETS AND ARCHWIRES

Rhee Byung Tae, D.D.S.,, M.S.D., Ph. D., Park Soco Byung, D.D.S.

Dept. of Orthodontics, College of Dentistry, Pusan National University

The purpose of this experiment was to measure the amounts of nickel and chromium released
from a simulated orthodontic appliance in artificial saliva. Simulated mandibular half-arch ortho-
dontic appliances were composed of American Iron and Steel Institute type 304 brackets, Per-
machrome, Elgiloy, Australian wire, T.M.A. and Nitinol.

The amounts of nickel and chromium released from sample were measured with atomic
absorption spectrophotometer after 3, 6, 9, 12, 15 days. The cumulative amounts of nickel
released from Permachrome, Elgiloy, Australian wire and T.M.A. reached a plateau after 6 days.
But the cumulative amounts of nickel released from Nitinol increased continuously.

Significant amounts of both nickel and chromium were solubilized from the simulated ortho-
dontic appliances into artificial saliva. After 15 days, total cumulative amounts of nickel were
152.15ug, 150.27ug, 134.74ug, 114.67ug and 93.39u from the Elgiloy, Australian wire, Nitinol,
Permachrome and T.M.A., respectively. Total cumulative amounts of chromium from Perma-
chrome, Australian wire, Elgiloy, Nitinol and T.M.A. were 100.83ug, 83.64ug, 81.61ug, 14.90ug
and 12.43ug, respectively. The result showed that nickel released from Elgiloy and chromjum
released from Permachrome were more than any others.



