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Effect of cleaning tablets on surface properties and corrosion behaviour of orthodontic stainless steel wires Eghbali Rouhollaha, Bart Vande Vanneta*, Heidi van Parysb, Jean Vereeckenb a Dental School, Department of Orthodontics, Free University of Brussels, Brussels, Belgium. b Department of Metallurgy, Electrochemistry and Materials Science, Free University of Brussels, Brussels, Belgium *Corresponding author: Dr. Bart Vande Vannet, Vrije Universiteit Brussel, Dept. of Orthodontics, Brussels, Belgium. E-mail : [email protected]



Aim Appropriate routine maintenance of dentures and removable orthodontic appliances is of major importance for guaranteeing good overall oral health. The use of denture cleaners helps to remove food debris and plaque that are adherent on the removable orthodontic appliance (ROA). However one major problem of the routine use of these agents is that several of them cause metal corrosion. Clinical use of Medical Interporous TM tablets (MI) for routine cleaning and disinfection of ROA's shows very promising results. The aim of this investigation was to determine the corrosion properties of MI in comparison with Corega®.



Materials & methods Three alloy wires (conventional, welded and soldered stainless steel) were exposed to different solutions of sodium chloride, Corega® tabs and MI. Potentiodynamic tests were performed in 0,9% sterile NaCl, using a potentiostat (scan rate= 10mV/min). The surface morphologies were investigated using scanning electron microscopy (SEM) after submerging the three wires for a period of 1 month in the different solutions. Energy dispersive x-ray spectroscopy (EDS) was used to characterize the elemental composition.
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Figure 1: (left)
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Anodic polarization curves of the welded wire in three solutions:a) NaCl b) Corega c) MI. As oppose to NaCl and Corega, MI initially displayed



passivation. Furthermore MI had a corrosion current considerably lower than Corega. Figure 2: (right) Chemical composition analysed using EDS shows that damage to the corrosion resistance can result in a release of metallic ions from the soldered wire, these can have adverse effects on the human body and reduce the level of cleanliness of the oral cavity.



Figure 3: Experimental in vitro design showing Potentiostat device (top). A potentiostat is an electronic device that controls the voltage difference between a working electrode and a reference electrode. Both electrodes are contained in an electrochemical cell. The controlled variable in a potentiostat is the cell potential and the measured variabel is the cell current. A higher resistance will result in a decreased current, while a lower resistance (caused by corrosion) will result in an increased current



Results A significant difference in corrosion was noted, especially in soldered wires when examined using SEM, in the advantage of MI. The soldered wire treated with Corega® showed not only pitting and intergranular corrosion, but most importantly stress corrosion causing fractures. MI only caused some minor local pitting corrosion. These observations confirm our clinical experience obtained with Corega® and MI. Figure 4: SEM of soldered wire after being submerged in: a) 0,9% NaCl b) MI: few pittings visible c+d) Corega: fracture caused by stress- intergranular corrosion.



Conclusion The soldered parts of the wires were the most fragile area in the initial development of the corrosion process. SEM and anodic polarisation curves of potentiodynamic tests show clear differences between Corega® and MI.The properties of MI make it a suitable cleaning tablet for routine maintenance of metal containing removable orthodontic appliances. References 1. Kim et al.: Effect of heat-treatment conditions on surface properties and corrosion behavior of orthodontic stainless steel wires. Corrosion 61, 7, 639-647, 2005. 2. Vande Vannet et al.: Sanitization of dental acrylics: an in vitro study. Presented at the IADR, Amsterdam, 2005. 3. De Prijck et al.: Evaluation of a novel denture disinfecting tablet to remove Candida Albicans biofilms from methylmetacrylate in vitro. Presented at the Belgian Microbiology Society, Brussels, 2006. 4. Budinski: Engineering Materials; Properties and Selection. Prentice Hall, Academic Service.
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