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ABSTRACT

Corrosion resistance of orthodontic wires made $f336 L alloy in artificial saliva in the absencedapresence of
a soft drink namely sprite has been evaluated Bgrigation study, when corrosion resistance incesaghe linear
polarisation resistance value increases and theazion current value decreases, the present steseals that;
the corrosion resistance of SS 316 L alloy decreaséhe following order; sprite only > sprite + #ficial saliva >
Artificial saliva. It is concluded that people whave been implanted with orthodontic wires made®316 L alloy
need not dither to take the soft drink sprite grall
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INTRODUCTION

Corrosion of metallic implants is of vital import@a because it can adversely affect the mechaimtgrity and
bio-compatibility of implants. Many metals and gohave been used in dentistry as orthodontic wifeir
corrosion behavior in artificial saliva has beerestigated by several researchers. The corroskistaace of SS
316 L in artificial saliva in presence of a Tab@iprofloxacin Hydrochloride IP has been evaluatggblarization
study and AC impedance spectra by Mohamed Kasirit &hal., [1]. Rajendran et al., have evaluatezidbrrosion
resistance of three metals namely, SS 316L, médl4MS) and mild steel coated with zinc (MS-Zn)airtificial
saliva in the absence and presence of spirulina.orter of corrosion resistance of metals in aitifisaliva, was
SS 316L > MS > MS-Zn [2]. Impact of modified acidioft drinks on enamel erosion was studied by TnAdt al.,
[3] H. Devlin et al., have determined the ratecbfinge in indentation hardness of enamel in peentareeth
exposed to Coca-Cola® [4]. Two types of gold allaysd one type of pure titanium have been submitbed
corrosion in artificial saliva for periods of up @apout 2 months have been investigated by Dag Beztak.[5] The
present work is undertaken to investigate the siororesistance of orthodontic wire made of SS Bi8loy in
artificial saliva in the absence and presenceddt dsink (sprite).
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MATERIALSAND METHODS

Preparation of Artificial saliva solution
Artificial saliva is prepared in laboratory and tt@mposition of artificial saliva is as follows: K€0.4 g/lit, NaCl -

0.4 gllit, CaC}.2H,0 - 0.906 g/lit, NakHPO,.2H,0 - 0.690 g/lit, NgS.9H,0 -0.005 g/lit, Urea — 1 g/lit.

The composition of sprite is given in Table:1

Table: 1 Composition of sprite

NUTRITION INFORMATION

Per 100ml 330ml RI:*)
Energy N7 kJ28kcal 386kNS2Kcal 5
Fat Og Og (8]
of which saturates Og Og 0
Carbohydrate 5.60 229 2
of which sugars 5.60 229 24
Protein Og Og 0
Salt Og Og 0

Potentiodynamic Polarization

Polarization studies were carried out in a CHIcelchemical work station with impedance model 66GAvas
provided with iR compensation facility. A three @l®de cell assembly was used is shown in schemEha4.
working electrode was carbon steel. A SCE was ¢ifierence electrode. Platinum was the counter eldetrFrom
polarisation study, corrosion parameters such assion potential (k), corrosion current {{,), Tafel slopes
anodic = B and cathodic = Jwere calculated and polarization study was dote. §can rate (V/S) was 0.01. Hold
time at (Efcs) was zero and quiet time (s) was two.
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WE : working electrode
RE :reference electrode
CE : counter electrode

Three electrode cell assembly

Scheme 1: Three electrode cell assembly
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RESULTSAND DISCUSSION

Electrochemical studies such as polarization stagye been used to confirm the formation of protecfilm
formed on the metal surface during corrosion irtfohi process [6-13]. If a protective film is formed the metal
surface, the corrosion current valug,fl decreases.

The potentiodynamic polarization curvesS8 316 L alloy immersed in Artificial Saliva (AS) in the abseraed
presence of soft drink, obtained from polarizatgtady are shown in Fig-1.The corrosion parameteramely,
corrosion potential (Ecorr mV vs SCE), Tafel sloges mV/decade; ba mV/decade) , linear polamrati
resistance( LPR ohm &), and corrosion current (Icorr A/ém) values are given in Table 2.

Table 2: Corrosion parametersof SS316 L alloy immersed in Artificial Saliva (AS) in the absence and presence of soft drink (sprite),
obtained from polarization study

be ba
System mlflmrr mv/ mv/ ohIanc'?m2 AI/Cgr;mz
SCE | decade | decade
AS -427 204 273 1341401 3.783x%
Sprite only -528 145 312 1875730 2.290 ¥10
AS + Sprite -537 141 248 1534702 2.552 %10
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Fig 1: Polarisation curvesof SS18/8 alloy immersed in Artificial Saliva (AS) in the absence and presence of Tablet : (a) Artificial Saliva
(AS) ; (b) Spriteonly ; (c) AS+ Sprite

AS + Sprite (c)

(b) Spj‘ite

log(Current/A)

When SS 316 L is immersed in artificial saliva togrosion potential is -427 myce corrosion current is 3.783 X
10® A/cm? Linear polarisation value is 13414@hm cnf. SS 316 L is immersed in sprite only the cormsio
potential -528 mVsce corrosion potential sifted to the cathodic sidattls the cathodic reaction is controlled
predominantly. Corrosion current decreases fron83.X 10° to 2.290 x 10 and linear polarisation value is
increased from 134140tb 1875739 ohm cfithis indicates that SS 316 L alloy has more jorm resistant in
sprite than in artificial saliva when SS 316 Lrsnersed in AS + sprite corrosion resistance inegeasmpared to
artificial saliva only, however this corrosion r&since is lower than that in sprite only. This iaynbe due to
presence of chloride ions present in artificialvsal
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CONCLUSION

The present study reveals that; the corrosiontesgis of SS 316 L alloy decreases in the followonder; sprite
only > sprite + Artificial saliva > Artificial salia. It is concluded that people who have been intpth with
orthodontic wires made of SS 316 L alloy need nibted to take the soft drink sprite orally.
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