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The orthodontic metal bracket
is made by stainless steel.

performed by the titanium nitride
(TiN) ion plating method. The TiN
plating resilt was proved success

on the bracket surface by the EDX
analysis. The amount of the
metallic ion release was analyzed
with its immersion solutions by
atomic absorption
spectrophotometer. Result: Both

TiN and without TiN plated bracket

can release detectalde ions, such as
nickel, chromium, manganese,
copper and ferric et, al., into the
solution. The TiN plated metal
bracket surface existed corrosion
pattern in SEM observation. The
oxidative potential is different
between with and without TiN
plated brackets.
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The types of stainless steel mognetal brackets showed some of the
commonly used in bracket manufacture bracket surface existed corrosion. Fig 3.
include AISI types 303, 304, 304L, 316, The amount of metal ions (nickel,
316L and 317. Stainless steel alloys chromium, ferric, manganese, copper
containing 8 to 12% nickel and 1% -  and cobalt ions) release from the TiN
22% chromium are generally used for plated and without TiN plated brackets
the metallic parts of orthodonteceshowninthetablelll.
appliances” When producing stainless The results indicate that the TiN
steel, the more chromium, nickel andfilm can be effectively plated onto the
molybdenum incorporated, and the less bracket surface, the EDX data
sulfur and carbon, the better ddmonstrating that the bracket’s external
corrosion resistance of the final poduct.  surface was completely covered by the
Approximately 10% of the generaitanium. From the results of the
population exhibits a hypersensitivecorrosion test, however, both the
reaction to nickel. Peltorierreported TiN-plated bracket and the non
that women were 10 times mdn¢-plated bracket werefound to release
sensitive to nickel than men. Mbffametal ions into the artificial saliva
found that 31.9% of women and 20.7% solution, suggesting that, under such
of men in a population of 403 showeda  conditions, both brackets will suffer
positive reaction in a similar patch test some degree of corrosior-rom the
with nickel sulfate. SEM observation the TiN plated bracket

In our previous study found that surface were more even than that
metal bracket will corrode in acidigvithout TiN plated bracket. There
solution and released undesired metal existed corrode surface might be from
ion® It is important to find a way taurfaceincomplete plating.
improving the Dbracket corrosion Most of the Tplated bracket
resistance. Since titanium is usuallygroups revealed a greater degree of
selected for the fixtures and abutments metal ion release than was the case for
of dental implant systems, development the non TiMplated group, suggesting
of attachments coated with a titanium that the anticorrosion properties of the
compound to reduce corrosion would be  TiN-plated brackets were not well. Such
beneficial for metal bracket. a result appears to be contrary to the

The purposes of the current study 1992 study by Ono et, al.’, in which the
were to investigating the titanium nitride  authors indicate that TiNplating is an
(TiIN) ion plated stainless steel metalexcellent anticorrosion procedure for

bracket anticorrosion ability. stainless steel orthodontic appliancés.
The low anti-corrosion ability of the TiN
25 BtH% plated bracket was inferred as follows.

After energy dispersive -ray This would appear to be related to the
(EDX) analyzer detecting, the non TiN oObservation that the higher energy
plated bracket EDX graph showed the non-physical vapour deposition (PVD)
content of the bracket were nickelechnique of plating, such as ion
chromium, ferric, manganese, arfhplantation, cannot uniformly coat the
copper (Fig 1.45). The TiN plated substrate, although the resulting bond
bracket EDX graph showed only the Ti between the bracket and the substrate is
peak was found on the surface of thequite strong. The irregular shape of the
bracket (Fig 1.H). The TiN plating on bracket could be another inf@nce that
the bracket surface was succesd.he could be formed uneven plating effects.
electrochemical corrosion test showed The third factor might be caused by the
on figure 2. The SEM observation of the



galvanic corrosion between the TiN2. Kerosuo H, Mobe G, Arne HP.

coating and the metal bracket. ®

Park and Shearer indicated in
1983 that in a 0.05% sodium chloride
(NaCl) solution, the averageetease of

Salivary nickel
subjects with different types of fixed
orthodontic appliances. Am J Orthod
Dentofac Orthop 1997;111:595-598.

and chromium in

metal was 40 micrograms nickel and 36 3. Peltonen L. Nickel sensitivity in the

micrograms chromium per day for a full
mouth appliance® The dietary intake of

general
Dermatitis 1979;5:27-29.

population. Contact

nickel has been reported to be 300 to4. MoffaJP._Biological effects of

500 micrograms per

day, while the nickel-containing dental alloys.

average chromium intake varies from Council on Dental Materials,

five micrograms to maothan 100
micrograms per day’ Our study has

indicated that the level of nickel ionsb5.

released into the test
several times greater than that
chromium ions released, for all groups

apart from the Tomy group, although for 6.

both ions, the leel of their release into
the oral cavity was lower than the level
of their respective dietary intak® the
result appearing to be compatible with a

relatively “safe” release of such ionsto 7.

the body.

PR
The TiN plating is a naro coating

technique on the subject surfacd he 8.

plating on polymorphism is not so easy.
The present study we have demonstrated
that TiN coated brackets lasge
corroded in electrochemical analysis.
The amount of metal ions fom the TiN
plated bracket is lower than that amount
of body tolerance. It istill needed to
demonstrate the biologic effects of
released ions in future research.
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Table |. Details of the metal brackets

Company Bracket type Position Slot  Order No.
Tomy Co. (Tokyo, Micro-LOC Bracket upper 018 920-45
Japan) Standard edgewise bicuspid

Ormco Co. (Orange, Diamond Bracket upper 018 340-0604
Ca USA) Standard edgewise bicuspid

Unitek 3M. Co. Twin Torque bracket upper .018 018-203
(Monrovia, Ca, Andrew bicuspid

USA)

Dentaurum Co. Discovery Direct Bond  upper .018 790-136-0
(Pforzheim, Bracket System Ricketts bicuspid 0
Germany) Universa

Table Il. The content of the artificial saliva.

Company Sinphar Pharm Co.LTD. Taipei, Taiwan

Content  Sali Lube (Saliva substitute)
Soldium Chloride 0.844 mg
Potassium Chloride 1.2 mg
Calcium Chloride Anhydrous 0.146 mg
Magnesium Chloride 6 H20  0.052 mg
Potassium Phosphate dibasic  0.34 mg

Sorbitol Solution 70% 60 mg
Methyl Paraben 2 mg
Hydroxyethyl Cellulose 3.5 mg




TableIll. The amount of metal ion(Mean + standard deviation, ;2 g/ml) release from immersion metal brackets in pH 4 artificial saliva.

Control Dentaurum Tomy Unitek Ormco

TiN Non-TiN TiN Non-TiN TiN Non-TiN TiN Non-TiN

Ni 8.07+0.88 162.28+14.28 125.70+4.84 20.79+2.06 13.98+5.00 558.7+2.55 586.52+11.95 460.13+10.37 253.90+23.58

Cr 9.31+0.81 78.07+4.45 49.72+2.64 19.368+1.36  12.02+0.35 17.91+0.51 12.8+0.42 59.84+7.96 22.58+13.01

Fe 51.43+1.11 142244293 124.06+1.77 79.11+2.27 68.73+1.15 81.13+2.24 67.25+2.89 196.00+£7.92  115.20+34.36

Mn 1.08+0.02 22.11+1.97 15.11+2.11 6.36+1.20 8.49+1.36 8.52+0.34  5.60+0.49 14.54+3.00 5.39+3.88

Cu 2.40+0.33 526.04+21.08 628.26+20.77 31.97+16.15 39.52+16.79 7.94+2.38 10.26+2.64 10.19+4.46 14.00+2.03

Co 0.05+0.05 2.78+0.48 1.14+0.14 0.45+0.12 0.15+0.13 1.16+0.18 0.49+0.06 3.02+0.37 0.72+0.36




E| T - s s
A4 ] ® | A) - : 4 o A
— — M ] 1 ®) £ £ of
T = ) R H
£ e = 2 2 4D
] [ 3 3 & 4TIND
© 1| ! ; BT ER
| D 7 z ki
e (D) Sl ©)- o f R TTTI R
10710”10710 10 100" 10 10707307 010t 10”1 0 10
St s S
- ¢ E
- s g o 4
o L g gu 4TINT:
= S o § frommeds
140 (uncoate B
; 5
Figure 1. The EDX andysisofthedifferent bracke s frontal su rface. Al sl sl sl i sl i et et
A: Dettaurum. B: Unitek. C:Tomy. D: Ormeo, 107 200, e i asdi) 10 20 Currentdensity (A/am2)
TheEDAX analyssofthe differat brackets base. R .
A’:eDe‘laIu'n .);:Sznilek. C’E:I'my.D’:cs)rmm, Figure 2. Polarization curves of Dertaurum (D), Unitek (U), Tomy (T) and Ormco (O)
E: After T iNcoating. asimmersed in atifidd sdiva(pH=4).

Figure 3. The SEM of the TiN coated bracket surface after electrochemical
corrosion test.

Dentaurum

DENTF1 15.8kV X1.80K B m ORMCF1 15.8kV

TOMYF1 15.8kV X1.88K '18.@xm UNITF1l 15.8kV







