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Orthodontic appliances protect the plaque from the actions of brushing, mastication, and salivary
flow. Plaque control is a very difficult task for patients with fixed orthodontic appliances. It has been
demonstrated that chemical agents are useful additions in plaque control for these patients. To improve
mechanical plaque removal, studies in the field suggest to add a chemo—therapeutic agent, such as an
antibacterial mouth rinse, to the oral hygiene regimen. Noteworthy evidence from clinical trials has
shown that oral hygiene status is significantly improved when antibacterial mouth rinses are added to
daily oral hygiene measures (tooth brushing and flossing) compared with tooth brushing and flossing
alone. The purpose of this study was to evaluate the effect of a combined rinsing solution (sea salt, xylitol

and lysozyme) on plaque and gingival index in orthodontic patients with fixed appliances.

To the Editor,

Dental plaque, which is typically accumulated
during orthodontic treatment, is the major etiologic
factor in the development of dental caries and
gingivitis (1). Orthodontic metallic attachments
may cause alterations in the oral microflora due to
variation of pH and bacteria affinity to the metallic
surfaces facilitated by electrochemical reactions,
that lead to the development of new plaque retentive
areas, which, in turn, result in increased microbe
carriage (2).

Generally, orthodontic patients are unable to
maintain adequate oral hygiene by mechanical

means alone due to the failure of plaque removal
from difficult-to-access areas that are hindered by
orthodontic attachments (3). A common strategy
is to add a chemotherapeutic agent, such as an
antimicrobial mouth rinse, to their mechanical oral
hygiene routine (4).

Recent caries research has been mostly focused
on xylitol, which is a caloric sugar substitute (5,
6). Most plaque bacteria lack the ability to ferment
xylitol into cariogenic end products. Instead, xylitol
accumulates intracellularly in S. mutans as a non-
metabolizable metabolite, thus inhibiting bacterial
growth, reducing bacterial population, and reducing
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the amount of plaque. Moreover, the presence of sea
salt in the mouth increases the pH level inside the
mouth.

The goal of the present study was to investigate
the impact of a unique mouth rinse formula
(H2Ocean Sea Salt Mouthwash) on gingival health
in orthodontic patients based on the reported health
benefits from sea salt and xylitol in the oral cavity.

MATERIALS AND METHODS

Subjects and study schedule

Twenty orthodontic patients were enrolled in the study.
During the study period the subjects underwent fixed
orthodontic treatment in a private practice. The study was
conducted as a double-blind parallel-group clinical trial.
Written informed consent was obtained from patients in
accordance with the Declaration of Helsinki.

The participants were asked to rinse their mouth twice
a day for 4 weeks after brushing in the morning and at
night before sleeping, and once per day for the following

4 weeks (before sleeping). The patients were instructed
to rinse with 15 mL of the solution for 1 min followed
by expectoration of the residual mouth rinse and avoid
drinking and eating for 30 min after rinsing. To avoid the
introduction of new variables, participants were asked
to continue their usual daily brushing method during the
study period.

Written instructions were given to the participants,
explaining how to use the mouthwash. Rinsing was
performed at home without supervision. To check for
compliance, the participants were asked to note the times
of day when they rinsed.

Sample size and blinding

All selected participants had mild gingivitis at the
start of the study. All participants were randomly assigned
to one of two treatment groups (n=10 in each group) by
using two series of random numbers, one for the male
participants and one for the female participants. The
groups and assigned mouthrinses were as follows:

A: A combined mouth rinse containing sea salt,
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Fig. 1. Effect of oral solution on the plaque index at baseline (day zero) and 30, 60, 90 days after tooth scaling and
correct oral hygiene instructions. Control group received placebo. The index for each patient was obtained by summing
the indices for all the examined teeth and dividing by the total number of the examined teeth. Results are presented as the
mean=SD and significant differences between the test and control groups are indicated by * (p<0.05) or *** (p<0.001).
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lysozyme and xylitol (H2Ocean Sea Salt Mouthrinse, a
new mouthwash formula that contains sea salt, xylitol and
lysozyme with no harsh chemicals, alcohol or fluoride).
B: A placebo mouth rinse (physiologic saline solution
- no mouthwash dilution added).
All of the mouth rinse bottles had a similar appearance.

Inclusion criteria

Patients aged between 18 and 30 years, and suffering
from mild gingivitis, under orthodontic treatment, with
good-to-fair oral hygiene were selected for the study.

Eexclusion criteria

Patients on antibiotic therapy or those who had been on
antibiotic therapy in the previous month or during the trial
period, suffering from pre-existing oral irritations or oral
infections (rampant caries, severe/aggressive gingivitis
and periodontitis, oral thrush, diagnosed halitosis, or
diagnosed xerostomia), using any mouthwash within the
previous month, smoking or consuming tobacco in any
form, suffering from any systemic diseases, and patients

who were deemed to be uncooperative.

Clinical parameters

For the clinical parameters, scores including Bleeding
Index (BI) and Plaque Index (PI), (7-9) were blindly
taken from all participants by the same trained examiner
at baseline and after 30, 60, and 90 days (investigation
of supplementary 30 days from the end of oral rinsing
to assess the long-term efficacy of the product). The
measurements were recorded from central incisors,
canines and second premolars of four quadrants.

A mean value of each parameter for both groups, was
calculated in each pre- and post-rinse measurement.

Microbiologic examination

For microbial evaluation, saliva samples were
collected by chewing on a piece of sterile paraffin wax.
We conducted paired cultivation on 20 samples in order
to test whether there were variations in the bacterial
population caused by the laboratory methods. The
samples were transferred, immediately upon collection,
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Fig. 2. Effect of oral solution on the gingival index at baseline (day zero) and 30, 60, 90 days after tooth scaling and
correct oral hygiene instructions. Control group received placebo. The index for each patient was obtained by summing
the indices for all the examined teeth and dividing by the total number of the examined teeth. Results are presented as
the mean£SD and significant differences between test and control group are indicated by * (p<0.05) or *** (p<0.001).
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to the Microbiology Laboratory for further processing.
Then, 50 pL of the specimen were cultured in Blood Agar
and Eosin Methylene Blue (EMB) mediums. The colony
counts were enumerated in 48-h incubation at 37°C. The
total bacterial count was determined by visual counting
and was multiplied by 20 to express the count in terms of
colony forming units (CFU)/mL (4).

Statistical analysis

Statistical analysis was carried out by utilizing Two-
way ANOVA and Tukey’s multiple comparison tests
to assess the statistical differences. For this purpose,
GraphPad Prism software (version 7.0; San Diego,
California, USA) was used. The probability (P) of <0.05
was considered to indicate statistical significance.

RESULTS

Clinical measurements

We obtained encouraging clinical results in our
study. The participants provided positive feedback
on the use of our suggested hygienic protocol.

Plaque index
Fig. 1 shows the effect of the oral solutions on the
plaque index at baseline (day zero) and 30, 60, 90
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days after tooth scaling and oral hygiene home care
instructions. The control group received placebo. The
index for each participant was obtained by summing
up the indices for all the examined teeth and dividing
by the total number of the examined teeth for that
participant. The results are presented as the mean
+SD of ten participants per group and significant
differences between the test and the control groups
are indicated by * (p<0.05) or *** (p<0.001).

Gingival index

Fig. 2 shows the effect of the oral solution on the
gingival index at baseline (day zero) and 30, 60, 90
days after tooth scaling and oral hygiene home care
instructions. The control group received placebo. The
index for each participant was obtained by summing
up the indices for all the examined teeth and dividing
by the total number of the examined teeth for that
participant. The results are presented as the mean =SD
of ten participants per group and significant differences
between the test and the control groups are indicated by
* (p<0.05) or *** (p<0.001).

Microbiologic examination.
Large variations in inter- and intra-individual
measurements were observed. Both examinations
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Fig. 3. Intergroup comparisons of mouth rinses based on microbiological parameters.
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showed a significant decrease from the baseline.

Compliance.

Compliance with the course of the use of the
tested product was documented. All participants
completed the course of mouthwash protocol as
indicated and returned the medication bottles.

DISCUSSION

The results of our study show a significant
improvement of oral hygiene status when the natural
antimicrobial mouth rinses were added to the daily
oral hygiene regimen. The importance of such
agent was even greater for the participants with oral
appliances (7-11).

The present study was therefore designed to evaluate
clinical and microbiological effects of H2Ocean Sea Salt
Mouthwash when added to the oral hygiene regimen
of orthodontic patients. We conducted a double-blind
procedure in order to obtain unbiased results. The
study groups were comprised of teenager and young
adult orthodontic patients. Taking into consideration
that such patients had difficulty in mechanical plaque
control, it seems that they were an interesting category
for this kind of study in terms of compliance. In order to
better observe the efficacy of mouth rinses, all selected
participants had mild gingivitis at the start of study.

One may try to attribute the observed findings to
the fact that the participants knew about the goal of
the study or to the mechanical effect of rinsing alone.
Given that there was no improvement in the scores of
the placebo group, the active mouth rinse effects could
not be attributed to the Hawthorne effect or to the
mechanical effect of rinsing alone (12). Subsequently,
the limited number of published studies on the subject
makes the comparison of our results with other groups
rather limited. However, this research was a relatively
short clinical study, and a longer and more detailed
study may show a different outcome.

Finally, the clinical and in vitro data obtained in this
study revealed that H2Ocean Sea Salt Mouthwash led
to good inhibition of S. mutans and improved clinical
conditions compared to those at baseline. We believe
that a toothpaste or a mouthwash containing sea salt
extract and xylitol, in combination with lysozyme,

might be useful for the prevention of dental-related
diseases.
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