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ABSTRACT 

Objectives: The aim was to investigate how corrosion induced by intraoral application of 

antiseptics and fluorides during orthodontic treatment influence biomechanics of remodeling 

dental arches. 

Methods: Sample consisted of 36 subjects aged 13-42 years, 56% females. All patients were 

in orthodontic treatment with fixed orthodontic appliance 0.022 inch MBT (American 

Orthodontics, Sheboygan, USA). There were 12 subjects in each experimetal group – exposed 

to saliva, chlorhexidine (Curaspet ADS 212, Curaden, Italy) or fluorides (Mirafluor-K-gel, 

Hager Werken, Germany) for a 30 days. Plaster casts of dental arches were made and analyzed 

when NiTi alloy archwire 0.020x0.020'' (BioForce PLUS, Dentsply GAC International, USA) 

(T1) was placed intraorally and after 90 days (T2). Change was quantified as the difference in 

dimensions (T2-T1) in maxilla and mandible. Anterior width-to-lenght ratio was used as a 

measure for dental arch shape.  

Results: Changes in dimensions of dental arches were mostly up to 1 mm. Amount of change 

of dental arch shape in maxilla was similar in experimental groups. In mandible, only NiTi 



exposed to saliva changed dental arch shape significantly more than those exposed to fluorides 

or chlorhexidine with large effect size (p=0.004; η2=0.408). The change was more significant 

in lenght with low effect size (p=0.031; r=0.199) than in width. Exposing NiTi archwires to 

fluorides induced the lowest change of dental arch shape, significantly less than exposure to 

chlorhexidine. Mandibular dental arch exposed only to saliva reshaped to more rectangular 

form, while after exposure to antiseptics became more tapered.  

Conclusion: Using fluorides or oral antiseptics for caries and gingivitis prevention during 

orthodontic treatment affects elasticity of NiTi in comparison to effect of saliva exposure itself. 

Because the shape of dental arch had changed the least after exposure of the wire to fluorides, 

it seems that fluorides reduce the elasticity of NiTi. However, the amount of changes, though 

statistically significant, was very small and probably would not have clinical implications in 

changing orthodontic biomechanics. 
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Introduction  

After many years of developing orthodontic treatment, some fundamental parts remain among 

the most important factors for the successful outcome of orthodontic therapy. That certainly 

includes biomehanics and dental materials of which orthodontic elements are made. In parallel 

with the development of the orthodontic profession, there is a constant struggle to combat the 

most common side effect of orthodontic therapy, which is significantly increased risk of 

development of dental caries (REF 1). For this purpose it is advisable to prescribe and use 

fluorides and antiseptic agents (REF 2, 3, 4). NiTi archwires are active elements that can 

produce a force that stimulates bone remodeling mediated by the roots of the teeth and 

periodontal ligament. The direction of tooth movement is conditioned by the shape of the 

archwire (“archwire driven”) and by alveolar bone substrate i.e. alveolar envelope. Fluorides 

and antiseptics can propagate corrosion of NiTi archwires reducing their working properties 

like elasticity and thus interfere with the desired changes of dental arches, i.e.  their remodeling 

(REF 5, 6). This study aimed to investigate how intraoral application of antiseptics and fluorides 

during orthodontic treatment influence biomechanics of remodeling dental arches. 

 

Materials and methods  

Sample consisted of 36 subjects aged 13-42 years, 56% females. All patients were in 

orthodontic treatment with fixed orthodontic appliance 0.022 inch MBT (American 

Orthodontics, Sheboygan, USA). There were 12 subjects in each experimetal group – exposed 

to saliva, chlorhexidine (Curaspet ADS 212, Curaden, Italy) or fluorides (Mirafluor-K-gel, 

Hager Werken, Germany) for a 30 days. Plaster casts of dental arches were made and analyzed 

when NiTi alloy archwire 0.020x0.020'' (BioForce PLUS, Dentsply GAC International, USA) 

(T1) was placed intraorally and after 90 days (T2). Change was quantified as the difference in 

dimensions (T2-T1) of anterior (premolar) and posterior (molar) arch width, and anterior 



(premolar) arch lenght in maxilla and mandible. Anterior (premolar) width-to-lenght ratio was 

used as a measure for dental arch shape. Statistical analyses included analysis of variance and 

Kruskal-Wallis test and for post-hoc Student-Newman-Keuls and Mann-Whitney test for data 

that had normal distribution whilw Kruskal-Wallis and Mann-Whitney for other. 

 

Results 

There were no major changes in dimensions of dental arches; changes were mostly up to 1 mm. 

Amount of change of dental arch shape in maxilla was similar in experimental groups. In 

mandible, only NiTi exposed to saliva changed dental arch shape significantly more than those 

exposed to fluorides or chlorhexidine with large effect size (p=0.004; η2=0.408; Table 1; Figure 

1). The change was more significant in lenght with low effect size (p=0.031; r=0.199) than in 

width. Exposing NiTi archwires to fluorides induced the lowest change of dental arch shape, 

significantly less than exposure to chlorhexidine. Mandibular dental arch exposed only to saliva 

became shorter (due to incisors' retrusion) and most expanded in premolar region, i.e. it 

reshaped to more rectangular form. On contrary, after exposure to antiseptics, mandibular arch 

became longer (due to incisors' protrusion), and least expanded in premolar region, becoming 

more tapered. 

 

 

 

 

 



Table 1. Comparison of differences in dental arch dimensions before and after experimental 

conditions  

     IQR 95% CI    

  mean SD median 25 75 lower upper min max p 

Δ 

maxillary 

anterior 

width* placebo 0.08 0.90 0.00 0.00 1.00 -0.49 0.66 -2 1 

 

 
fluoride -0.25 0.62 0.00 -1.00 0.00 -0.64 0.14 -1 1  

 
antiseptic -0.10 0.92 0.00 -0.75 0.75 -0.68 0.48 -2 1 0.440 

Δ 

maxillary 

posterior 

width* placebo -0.25 0.97 0.00 -1.00 0.75 -0.86 0.36 -2 1 

 

 
fluoride -0.25 0.97 0.00 -1.00 0.00 -0.64 0.14 -1 1  

 
antiseptic -0.34 0.66 0.00 -1.00 0.00 -0.76 0.08 -1 1 0.879 

Δ 

maxillary 

anterior 

length** placebo 0.25 1.36 0.00 -0.75 1.00 -0.61 1.11 -2 3 

 

 
fluoride 0.42 1.17 0.50 0.00 1.00 -0.32 1.16 -2 2  

 
antiseptic 0.58 1.93 0.50 0.00 2.00 -0.64 1.81 -4 3 0.866 

Δ 

mandibular placebo 1.50 1.17 2.00 1.00 2.00 0.76 2.24 -1 3 

 



anterior 

width* 

 
fluoride 0.50 1.24 0.50 -0.75 1.00 -0.29 1.29 -1 3  

 
antiseptic 0.33 1.23 0.50 -1.00 1.00 -0.45 1.12 -1 3 0.043 

Δ 

mandibular 

posterior 

width* Placebo 0.33 1.37 0.00 0.00 1.50 -0.54 1.20 -2 3 

 

 
fluoride -0.08 1.314 -0.50 -1.00 0.00 -0.92 0.75 -1 3  

 
antiseptic 0.11 0.89 0.00 0.00 0.95 -0.46 0.67 -2 1 0.355 

Δ 

mandibular 

anterior 

length* placebo -0.25a 1.06 0.00 -1.00 0.75 -0.92 0.42 -2 1 

 

 
fluoride 0.08ab 0.90 0.00 -1.00 1.00 -0.49 0.66 -1 1  

 
antiseptic 0.83b 0.72 1.00 0.00 1.00 0.38 1.29 0 2 0.031 

Δ 

maxillary 

anterior 

width-to-

lenght 

ratio ** placebo -0.00 0.15 0.00 -0.09 0.05 -0.10 0.09 -0.29 0.25 

 

 
fluoride -0.05 0.13 -0.08 -0.13 0.00 -0.14 0.03 -0.28 0.18  

 
antiseptic -0.10 0.20 -0.05 -0.31 0.00 -0.22 0.02 -0.39 0.23 0.347 



Δ 

mandibular 

anterior 

width-to-

lenght 

ratio ** placebo 0.15a 0.15 0.14 0.02 0.30 0.06 0.24 -0.05 0.39 

 

 
fluoride 0.01b 0.11 0.02 -0.07 0.11 -0.06 0.09 -0.20 0.18  

 
antiseptic -0.12c 0.14 -0.09 -0.20 -0.02 -0.21 -0.02 -0.47 0.07 <0.001 

*Kruskal-Wallis. **ANOVA. SD=standard deviation, IQR=interquartile range, CI=confidence 

interval. 

 

 

 



  



Figure 1. Comparison of changes in mandibular dental arch shape  between experimental 

groups. Groups with statistically significant differences are connected by horizontal lines.  

 

Discussion 

Present research implies that aplication of fluorides and antiseptics during orthodontic treatment 

to prevent forming of dental biofilm and consequently developing of dental caries, caused some 

changes in mechanical properties of NiTi archwire. It resulted in differences in remodeling of 

the shape of dental arches. It seems that fluorides and antiseptics affects elasticity of NiTi alloy 

in comparison to intraoral exposure only to saliva itself. Other researche also showed that 

intraoral application of fluorides affects the structural surface properties of NiTi archwires and 

consequently diminished its mechanical properties. (REF 7). 

Similar research concluded that change of pH value in intraoral surrounding had a statistically 

significant influence on corrosion potential of NiTi wires. Also, the surface roughness did not 

correspond with the difference in the corrosion resistance among NiTi wires (REF 8). Fluorides 

in intraoral environment are forming hydrofluoric acid and causing disruption of protective 

titanium oxide layer and by that causing corrosion and degradation in mechanical properties of 

NiTi wires. Some other in vitro study investigated load deflection characteristics of NiTi 

archwires. They concluded that there was no statisticaly significant reduction in load or 

deflection forces of NiTi wires (REF 9). As it was well known, NiTi archwires have high 

elasticity, flexibility and resilience and low load-deflection (REF 6). Intraoral exposure to 

antiseptics tend to reduce flexibility and reslilience of those arcwires. The nickel ions are mostly 

relased by corrosion during the period of the first three days and after that there is a decreasing 

tendency (REF 6). Previous information confirms that the corrosion of NiTi wires decreases 

after formation of the protective layer of titanium oxide. Low pH values may dissolve titanium 

oxide layer and causes advanced corrosion (REF 6). After immersion into fluoride solutions, 



due to hydrogen absorption, the tensile strength of NiTi wire decreased and it fractured before 

yielding (REF 10).  

Previous research of the effects of saliva on chemical properties of NiTi arcwires, indicates 

clearly conclusions, but effect of saliva on their mechanical properties is under debate (REF 

11). Presence of pre-existed defects on surface of NiTi archwires can be the preferred locations 

for corrosion and titanium oxide layer represented a good protection against corrosion (REF 

12). Immersion of NiTi wires in artificial saliva, resultated with significantly degraded 

superelastic properties and consequently significantly lower forces (REF 13). Intraoral 

environment and saliva itself affects on these mechanical properties: ultimate stress, modulus 

of elasticity and yield strength. Each of those parametars decreased after exposure to saliva 

(REF 14). 

Present research did not investigate directly which mechanical charateristics of NiTi alloys are 

alliterated by intraoral exposure to saliva or oral hygiene supplements. Instead, it analyzed it 

indirectly - can changes in working properties of alloy be seen in the amount of changes in 

remodeling of dental arches. Presuming that elasticity would decrease due to corrosion and less 

changes of dental arches would occur. Amount of changes were significant on statistical level, 

but low on clinical level implying that the corrosion probably would not have clinical 

implications on orthododontic biomechanics. Certainly, there is still a recommendation to 

clinicians to prescribe these profilactic agents with keeping in mind their pH value and duration 

of application since even small alterations of the mechanical properties may prolong 

orthodontic treatment (REF 5, 15).  

 

Conclusion 

It seems that using fluorides or oral antiseptics for caries and gingivitis prevention during 

orthodontic treatment affects elasticity of NiTi in comparison to effect of saliva exposure itself. 



Because the shape of dental arch had changed the least after exposure of the wire to fluorides, 

it seems that fluorides reduce the elasticity of NiTi. However, the amount of changes, though 

statistically significant, was very small and probably would not have clinical implications in 

changing orthodontic biomechanics. 
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