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ABSTRACT

Background: Stainless steel wires are widely used in fixed orthodontic appliance. In order to have good oral cleaning, an optimum
orthodontic force, and desirable biological response and tooth movement, the current study was hence carried out to investigate
the impact of Chlorhexidine and Listerine on the surface characteristics of stainless steel wire.

Materials and methods: The effect of chemicals was studied through immersing the wires in the solutions for 1.5 hour. The dis-
tilled water was considered as control. The samples consisted of 10 wire pieces in the form of U shape with dimensions of (25mm
length of bridge,10mm length of arms). Such wires were cut and their straight form were used for corrosion test. Wires were then
embedded in base of cold cure acrylic resin ( 3mm thickness,10mm width,65mm length). Next, The wires were connected to con-
ductor rod. A potention state equipment was utilized for testing the samples and a Nikon digital optical microscope was used to
identify the surface changes. ANOVA and LSD tests were utilized for statistical analysis.

Results: the results indicated that the Listerine group presented the highest mean of corrosion resistance; on the other hand, ch-
lorhexidine group created a greater value of mean in comparison to control group. Furthermore, highly significant differences were
observed between two groups (P<0.01). Moreover, there were significant differences among all groups (P<0.01).

Conclusion: The Listerine has a significant effect on the surface corrosion of stainless steel wire compared to chlorhexidine. The
optical microscope found that there was an increase in presence of pit and scratched areas with Listerine compared with Chlor-
hexidine.

KEYWORDS

mouthwashes, stainless steel wire, corrosion resistances

galdiall

opd o) L85 o0t Ssiuma e dgasd] ol e &S dovdiall e Syl ul) LSHIell Syl e 5551 Bilug) dails dzlo Ilis o)
s Jsmasdl s Lzslaaldl Lo bl s Oliloeadll Jodl e Jgmaml) o2l e JaY) ggiwall Gdioet) dodls sy Lo Of oy 0Ll o
Ol (208 glSU1) a3ganysSI 1 Bpodial) i @il gt Jdlowe o (s Ol Lpling Cond dalyll odon sly2] 03 088 0Lyl LS,
o5 I at UM s ol Blgadl 535 dalyd 05 . Cold) esiill Slae 8 pusiiw il Tacall psliell asasdl DY dehawll paSlasd] e
ISy due 8 dsgama JS 3 dSdw g a8 8y die oo Ll CdlB Lo s loneS hatell sLall plasiiul 03 a8y chaiy delw 8,340 JJlxall U(Jsb
065 0, ele10,elaw 0Lo3)0yl1 ALy SN gl (e Buslly din Soiwnall syl oy 5 lell (e sy @b 03 . (elel0 (sl g, 0le25 sl
g55 O o3l sl spmally pamill ISTI Slaz plaseal 03 . dooge dllus Sy o3, (Jsb(Nikon) oo (pwld puseil i adl Olysl] ol
o=l ((ANOVA (s el e JolB 535 el ling (adaSaslSdl, I3 o ISLI Slae - Jodlomall Al O3 aasd 5209l IV 3,801 ol s
Ot radll gs ply O 31 dsuseally 8ydomall 3 bliall Hghia 83l ad $3) o Jeli Sigas aST a8l gl oyl

INTRODUCTION control of gingival inflammation, although prolonged

The bacterial plaque at the gingival margin
is considered as one of the main factors that cause
inflammation. Patients with orthodontic appliances
have a higher numbers of Streptococcus mutans and
lactobacilli, which are responsible for decalcification
and gingivitis. The plaque control, therefore, is
important in orthodontic patients . Improper oral
hygiene causes the accumulation of plaque around
the appliance, leading to gingivitis and enamel
decalcification ¢%. To overcome these problems,
the orthodontist has to advise the his/her patients
regarding the suitable ways of plaque control®.
Brightman et al., (1991 stated that "mouthwashes,
as an adjunct to tooth brushing are effective in the
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use may cause problems with staining". The use of pre-
brushing rinses, on the other hand, recently indicated
no differences in impact on either gingival health or
plaque accumulation - The surface changes such
as discoloration and pitting are considered as main
evident of corroding of the stainless steel wire &1,
The current study was undertaken to assess the effect
of both chlorhexidine and Listerine on the corrosion
resistance of stainless steel wires.
MATERIALS AND METHODS

The materials and their manufacturer address
which used in the current study were demonstrated in
the table 1 and figure 1.
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Table 1 : The materials

. . Expiry Lot Manufacturer
Material Ingredients Py Ph e
date number address

Chlorhexidine
Digluconate 0.2% Glaxo Smith
. 0 b
SRS Ethanol, 22019 5142396 671 el
chlorhexidine
Macrogolglycerol UK
hydroxystearate
Agua, alcohol ,
Listerine Sorbitol,benzoic 07/2018 643180 4.19 pfizer ,USA
acid, sodium fluoride
Distilled water 7.0 Iraq
E
Figure 1: Chemicalﬁ reagents
Methods cold cure acrylic resin before immersion process in

1.Preparation of wire pieces:

Thirty pieces of stainless steel wire 0.019(
inch) (MORELLI, BRAZIL) in form of U shape
with dimensions of (25mm length of bridge, and
10mm the length of arm) were utilized in the current
study(figure 2).  Such wires were cut and their
straight form were used for corrosion test. All pieces
were then cleaned with acetone for five min to take
the debris out. After that, they were rinsed with
distilled water; and cleaned with alcohol for another
5 minutes. Next, they were rinsed with distilled water.
Then, plastic tweezers were used to handle the wires
(2, Then all groups were ready for attachment with

Figure2.stainless steel wire in U shape
3.Immersion procedure:

chlorhexidine and Listerine as well as distilled water
for 1.5 h to assess the corrosion resistance of stainless
steel wires!'?,

2. Preparation of acrylic model:

Thirty pieces of wax were made with dimensions
of (3mm thickness, 10mm width,65 length). These
pieces were then invested in dental plaster to fabricate
acrylic samples from cold cure. The fabricated U
shape wires were positioned in acrylic mould before
acrylics were set. The acrylic samples then removed
from plaster mould. Then the arm of each wire from

down side using cold cure acrylic was attached to
electrode rode

In the present study, there were two experimental
groups and control group with each group had
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10 samples: the experimental groups were as
follow: the chlorhexidine group was immersed in
chlorhexidine for 1.5 hour at a temperature 35.5
+ 0.5°C according to a study which carried out by
Omidkhoda et al.,2016"9. The immersion period was
selected since chlorhexidine used for a short-term
only for a duration up to three months because of
their adverse effects on tooth color and normal flora

in the mouth¥.The Listerine group was immersed in
Listerine for the same period. While the control group
was immersed in distilled water for the same period.
The solution was placed in the container of potention
state equipment. The anode was then connected to the
wire and cathode to the electrode rod after two hours
and values were recorded.

Figure 3. container of potention state equipment
RESULTS
1.Microscopically examination:

A Nikon optical microscope (china) was
utilized to find whether there are any surface changes
in the surface of the wire or not. This microscope

Figure 4: optical microscope
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is able to perform 50X, 100X, 200X,500X,and
1000X(figure 4). The surfaces revealed a randomly
distributed discolorations with irregular sizes and sh
apes.




2. Immersion procedure according to reading of the potention state equipment.
2.a. immersion in Distilled water: the Nikon optical microscope indicated that numbers
For each sample after immersion in the solution of white spot increased as illustrated in the figure 5.

for 1.5 hour, the corrosion of the wire increased

i

Figure 5: the surface of stainless steel wire after immersion for 1.5 h in distilled water
2.B.Immersion in chlorhexidine: was found that there was an increase in the number of
For each sample after immersion in the lines and white spots, that appear to be scattered over
chlorhexidine solution for 1.5 hour, the corrosion of all the surface as shown in figure 6.
the wire increased compared with distilled water. It

~

Figure 6: the surface of stainless steel wire after immersion for 1.5 h in chlorhexidine
2.C. Immersion in Listerine: water and chlorhexidine) . as well, it was found that

The corrosion following immersion in Listerine the white spots increased in size and numbers only
increased compared with other groups ( distilled but also in size (figure 7).

Figure 7: the surface of stainless steel wire after immersion 1.5 hour in Listerine
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The results of the present research were affected

by the type of mouth wash used. The mean , standard
Table 2. mean and standard deviation of all groups.

Groups Mean (mm)
Distilled water 17.6 1.202
Chlorhexidine 46.5 0.913
Listerine 76.6 0.831

As shown in table 2, the Listerine group presented
the highest mean of corrosion resistance; on the other
hand, chlorhexidine group created a greater value of
mean in comparison to control group.

deviation, maximum and minimum values
corrosion resistance (are shown below in table 2.

Min

15.5 18.9
45.4 47.8
75.3 77.7

The ANOVA test confirmed that there were
statistically significant differences among all groups
(P<0.01) as demonstrated in table 3.

Table 3. ANOVA between groups

F-test

Between groups 87.925

p-value

P<0.01

Sig
HS

*H.S: High significant

As well, between two groups, highly significant
difference were observed as illustrated by LSD test

(table 4 and figure 8) (P<0.01)

Table 4. LSD between groups

Mean difference

Chlorhexidine & distilled water
Chlorhexidine & Listerine
distilled water & Listerine

28.93 P<0.01 HS
-30.09 P<0.01 HS
-59.02 P<0.01 HS

**H.S: High significant

mean

Listerine

Figure 8. Bar chart of the corrosion test
DISCUSSION

for several months, orthodontic wires (i.e fixed
or removable orthodontic appliance) often remain in
oral cavity. Therefore, wires should must have good
corrosion resistance in order remain with stand attack
from oral fluid.

The corrosion resistance is considered as one of
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most important factors which affect the success the
dental prosthesis due to possible biological reactions
and destruction of the restoration!®, Several factors
can affect the corrosion resistances such as heat
treatment, surface roughness of the alloy, composition
and type of alloy, and immersion period and ph
solution!*!®, Patients with orthodontic treatment
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must be instructed to take care of his /her teeth.
Such patients have significantly a greater number of
lactobacilli and Streptococcus mutans in comparison
with non-orthodontic patients. The process of plaque
removal can generally reduce chronic gingivitis.
orthodontic patients must be motivated to remove
all plaque using scaling or during tooth cleaning. In
general, mouthwashes could be either non fluoridated
or fluoridated. The fluoridated mouthwashes act to
reduce the effects of enamel demineralization. On
the other hand, non-fluoridated mouthwashes act as
an antiplaque agent. The present study indicated that
Listerine had a significant effect on the surface of
stainless steel wires in comparison to Chlorhexidine
because of its acidic nature where Listerine has a pH
of 4.19; while Chlorhexidine has a pH of 6.71. these
results were in agreement with Schweitzer (2006)"
study which found that at higher acid concentrations
the stainless steel wire corroded rapidly because of
scratches and pits, which could make a significant
increase to the surface area of the wire. From the
present study, it has concluded that the Listerine has a
significant effect on the surface corrosion of stainless
steel wire compared to chlorhexidine. It suggested
to assess the nature of the surface deposits via auger
electron spectroscopy, X-ray fluorescence with
investigating the impact of different mouthwashes on
the NiTi arch wire.
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