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Fig. 1. Simulated maxiltary half-arch used to measure the release of nicket and chromium in artificial saliva.
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Table 1. The composition of artificial saliva

(pH:5.1)

Formula Concentration(gm/1)
NaCl 040

KCl1 0.40

CaCl2 - 2H20 0.80

Na2S - 5H20 0.01
CO(NH2)2(Urea) 1.0

Distilled water 1000 ml

* formulated by Indiana University.
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Table 2. Operating Conditions(ICP-AES)

Sample introduction @000 ——=--

Spray chamber - ————-
Sample delivery -

Torch e
Gas flows Ar(l/min)  —=e—e

Observation height -
Measurement times 000000 @ ————=

JY. Pt-Ir concentric nebulizar
PTFE nozzle

Scott-type coaxial plastic

Force fed Miniplus I Peristaltic
Pump 1.5ml/min

Modified Trassy-Mermet demountable
quartz with Sapphire Injector.

Cooling : 13 '

Coating : 0.2-04

Nebulizing : 0.3-05

15mm above upper coil

Peak search

direct wave length addressing

13 steps  0.002nm/step

300ms

Gratings === 2400gr/mm. 1/2 order
Slit widths - —==-= Entrance : 30xm, exit : 30xm
Spectral rangelhm) 0 -=—— 170 - 780
N |Co |
, 231604 | 206552 | 337.280
Generator frequency  -m0== 40.68MHz
60 , no A
+ MG 1 L
sof- i o Welding & A48 A1Z% A3ZANE g8
-ecnen| .7 %02 fEso &8 /M8 UAY FAZ AT
or X o Azl Yt A& FAsgom, 7Hey A
“9 L g9 ¥/ TIN 3% A2lst welding® A& Al
: FolAE 1594 v1F 2ZEAR weldingS 243
20l i TiN 9% 22 5kx] @& A3 e 380 F 7
o W37t YA ™. 2).
1ol 1597 felgel 38 484 Udel FFe Al
-3_101 2538 g, A3F0] 5389 pgolx, A2F T A4
0

Days

Fig. 2. Cumulative amounts of release of soluble
nickel and chromium released from simu-
lated orthodontic appliance into artificial
saliva.

71 $isle Z 2EE FAPRAE YA (S-2300, Hita-
chi Ltd., Japan)& ©]-&-3te] 1000849 wi&2 &5t
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Table 3. Cumulative amounts of nickel released from maxillary half arch appliance after 15 days in artificial

saliva
(g/200m)
Form of GI GH GV
nickel M *+ SD. M * SD M + SD. M £ SD.
Soluble 253811685 53.801+30.08 0
Precipitated 0.08* 0.03 0.05%0 080 0.86 0.06*0
Total 25.461+16.88 005+0 5469+3091 0.06%0

* G I ! welding and TiN ion-plating
G I : TiN ion-plating only
G I : welding only
G IV ! no welding and no ion-plating

* Statistically significant difference between group 1 and II, group I and IV(P<0.001), and group I and I(P<0.05).

Table 4. Cumulative amounts of chromium released from maxillary half arch appliance after 15days in arti-

ficial saliva
{£g/200ml)
Form of GI G GIV
chromium M + 'SD. M + SD. M + SD. M.+ SD.
Soluble 140% 052 164+ 099 0
Precipitated 16.01 22046 0.34£0.06 3363+78.76 0611008
Total 17.41£20.92 0.34£0.07 85.27£79.48 0.61£0.08

* Statistically significant difference between group I and I, group I and M(P<0.05), group I and IV, and group il

and IV(P<0.001).

pg, A2FANA 005 g, A3TAAE 5469 pg, A4
AME 00ugelden, 289 AF AlTdMe
1741 pg, A2TANXE 034 pg, A3TFAN= 8274

A4 M= 061 pgolATHE 34).

WeldingS 413 F &% TiN 32 2] gt A 1T
o] M3THY} feld YA AFo FFo] BF F
%2 (p<0.05), welding® BAISHA] %2 F Tl
' UAe A M2 fog X}°]7P R}, 28
9| A% atel7t AR Hp<0.001) =5 vl HAZH
ATHE 34).

Ion-plating AA1& F ZoA welding& A Alst
A F& A2Fel AlzEtt FE UAF g9 T
Zro] A9 ow(p<0.001, p<0.05), ion-plating= Al
32 ¥e F PAME weldingS HAISHA] ¥ A
4o A 37RYG f8 YA 259 dol AU
{p<0.001, p<O.OD(E 34).

A% 94 e weldingS A AT A3
oA oA AAEo] JYH o AAHY oW 1 %

ding%-$17F Hoh ”mﬁﬂ ‘i‘i—“‘ﬂr I
th 283 AT AddolM s HA
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bracketd 7t& A<M A7} scrarchet TrlTE
pitting corrosion@-del HAHJTHH. 3).
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Group M

Fig. 3. SEM photographs of Group

Group IV

[ [ 1l and IV (after testing).

Group 1. It showed much precipitate and inhomogeneous surface caused by welding.
Group II. It indicated a little of pitting corrosion in the smooth TiN-plated layer.
Group . There were formed precipitate and cracks which seem to be caused by the welding.

Group IV. Locally it showed pitting corrosion and scratches occurred in process of manufacturing the bracket.
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-ABSTRACT-

constitution, 14th International Conference on Metall-
urgical Coatings, San Diego, 1987.

A STUDY ON METAL RELEASE OF TIN ION-PLATED
STAINLESS STEEL ORTHODONTIC APPLIANCES

Myung-Sook KIM - Jae-Hyun Sung - Oh-Won Kwon

Department of Orthodontics, College of Dentistry, Kyungpook National University

This study was conducted to examine the metal release of TiN-plated stainless steel orthodontic
appliances by constructing the simulated orthodontic appliances equivalent to maxillary half arch, by dividing
into TiN-plated and TiN-nonplated groups and by dividing again these groups into welded and nonwelded
groups. And then, the total quantity of metal release was obtained by measuring the amounts of both soluble
and precipitated nickel and chromium after immersing in artificial saliva for 15 days. And then, the corrosion
appearance of surface structure was observed by using SEM. The results of this study were summarized
as follows.

1. The total amounts of released nickel and chromium showed that the TiN-plated group after welding{Group
1) was 25.46 1 g, respectively, and 17.4 ¢ g, while the TiN-nonplated group after welding(Group II) was
5469 g, respectively, and 8527 u#g. Then, the TiN-plated group indicated less amounts of metal
release(p<0.05).

2. The total amounts of the TiN-plated group without welding(Group M) was 005xg and 034ug,
respectively. Then, it was shown that the TiN-plated group without welding(Group II) indicated less
metal release than that of the TiN-plated group after welding(Group I ){(p<0.01, p<0.05).
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3. When observing their surface structure, there were a lot of precipitate and pitting corrosion in the groups
with welding(Group 1 & ), when the TiN-plated group(Group 1) showed lower level than the

TiN-nonplated group(Group III). On the other hand, the groups without welding(Group II & IV) indicated
a little of pitting corrosion.

4. In case of observation with the naked eves, it was shown that there were significant discoloration and corrosion

in the groups with welding(Group I & M), while there was no any remarkable change in the groups without
welding(Group T & IV).
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