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Abstract: In this pilot study, 84 subjects with a history of poor oral hygiene were enrolled in an
interventional, randomized, prospective, open-label controlled trial. The aim was to provide
preliminary clinical data on the products, the recruitment monthly rate, and patient satisfaction to
estimate resources for the main study, as well as descriptive data on oral microbiota rebalancing.
The population was divided into five groups: 20 participants received delicate mint toothpaste, 12
received mint toothpaste, 20 received mint mouthwash, and 20 delicate mint toothpaste and mint
mouthwash using a specifically custom-designed toothbrush. The 12 subjects in the control group
continued to use their oral care products without changing their normal routine. The study duration
was 28 days. All subjects tolerated the products well, and there were no adverse events. Recruitment
capability and procedures allowed a realistic estimation for the future main trial. The products did
not cause any changes in tooth color. The participants who completed the treatment consisting of
delicate mint toothpaste, mint mouthwash, and the specifically custom-designed toothbrush
showed the gingival sensitivity best results (p<0.000). The products induced a statistically significant
decrease in plaque in all treated groups (p<0.000) and an improvement of gingival sensitivity
(delicate mint toothpaste, p<0.005; mint toothpaste, p<0.015; and mint mouthwash, p<0.015). All the
products were effective in stabilizing the oral microbiota. The tested products showed an optimal
safety profile. They also stabilized the biodiversity of the oral microbiota, making it less susceptible
to microbial fluctuations than the control group.

Keywords: manual toothbrush; mouthwash; oral hygiene; oral microbiota stability; toothpaste

Introduction

The oral cavity offers several habitats for microbial colonization, such as the saliva, teeth, tongue,
gingival sulcus, palate, and other epithelial surfaces of the oral mucosa [1]. The knowledge of oral
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microbiome has sharply increased after the development of culture-independent study methods,
such as 16S ribosomal RNA (rRNA) gene community profiling, which revolutionized the detection
and identification of microorganisms in the oral microbiome [2]. The oral microbiome mainly consists
of bacteria, fungi, and viruses; archaea and protozoa are present in lower proportions [3]. Over 700
bacterial species have been identified, making the oral microbiota the second most diverse microbiota
in humans. Streptococcus is the genus found in greatest quantity in the microbiome of adult subjects,
followed by Gemella, Veillonella, Prevotella, Fusobacterium, Porphyromonas, Neisseria, Capnocytophaga,
Corynebacterium and Actinomyces [4]. The bacteria of the oral microbiota form the dental plaque
biofilm, embedded in an extracellular matrix at the interface between the tooth surface and saliva or
Gingival Crevicular Fluid (GCF) [5]. A balanced and stable state of microbiota (symbiosis) is essential
for maintaining oral health [6]. Changes in the oral environment and the interference of certain low-
abundance microbial pathogens with the host immune system may alter the diversity and relative
proportions of species or taxa within the microbiota, leading to the overgrowth of pathogenic species.
Consequently, the lack of stability and the disequilibrium state of the oral microbiota (dysbiosis), lead
to conditions such as caries, gingivitis, and periodontitis [7], which are among the most prevalent
diseases globally [8].

A proper oral hygiene is essential to favor the symbiosis of the oral microbiota. The ability and
willingness of users to maintain plaque control is the foundation for the prevention and treatment of
oral diseases [9]. Toothbrushing is the mainstay of oral hygiene, although several procedures are
available for the mechanical removal of the plaque [10], such as interdental cleaning devices (dental
floss, interdental brushes, oral irrigators, woodsticks [11]) and scaling [12]. Manual- and battery-
powered toothbrushes have been shown to effectively reduce the amount of dental plaque [13].
Proper use and storage of toothbrushes are crucial to avoid gingival recession and contamination
from several sources (oral cavity, environment, hands, aerosols, blood, skin, and containers).

Toothpastes, mouthwashes, gels [14], or sprays [15] are used as adjuvants for conventional tooth
brushing. These products may contain ingredients with antimicrobial action (e.g., chlorhexidine,
cetylpyridinium chloride, fluorides, and natural substances) that exert anti-plaque and/or anti-
gingivitis and anti-periodontitis actions [16]. Oral cleansing products should not abrade the tooth
enamel or alter its color [17]. Moreover, they should be accepted by the user (flavor, texture, and
feeling of freshness).

Recently, interest in probiotic supplementation for the prevention and treatment of oral diseases
has emerged. Supplementation with viable microorganisms favors the symbiosis of oral microbiota
[18] and has shown promising results in reducing dental plaques and the risks of caries [19],
improving periodontal clinical parameters [20]. Products based on Lactobacillus plantarum
demonstrated beneficial effects on the oral microbiota in preclinical studies [21,22] and in a
randomized clinical trial [23].

A complete line of cosmetic products (“tau-marin® Protezione e Prevenzione”) with the innovative
formulation containing a prebiotic (Bioecolia®) [24] and a paraprobiotic based on Lactobacillus
plantarum (Symreboot™ OC) [25]was launched in the Italian market in 2023. The products were the
toothpastes "Dentifricio gel tau-marin® Menta Delicata” and "Dentifricio gel tau-marin® Menta" and the
mouthwash "Collutorio tau-marin® Menta.” The cosmetic manufacturer (Biokosmes S.r.l., Lecco, Italy)
recommends the use of the above-mentioned products with a toothbrush "Spazzolino tau-marin®",
which can eliminate Staphylococcus aureus, methicillin-resistant Staphylococcus aureus (MRSA),
Pseudomonas aeruginosa and Escherichia coli bacteria thanks to the silver ions [26] placed on the bristles,
handle and toothbrush head [27]. Bioecolia® is an alpha-glucan-oligosaccharide that constitutes a
preferential substrate for commensal bacteria and selectively stimulates their growth. Symreboot™
OC belongs to the class of paraprobiotics, non-viable microbial cells (either intact or broken), or crude
cell extracts, which, when administered in adequate amounts, confer health benefits to the user [28].
Symreboot™ OC consists of heat-treated Lactobacillus plantarum HEAL19. Preclinical studies have
shown that Symreboot™ OC favors the expression of antimicrobial peptides, soothes the oral cavity,
and promotes a healthy oral microbiota. Moreover, Symreboot™ OC supports the production of
filaggrin, a protein that facilitates the aggregation of keratin filaments [29], thus strengthening the
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oral mucosa barrier. The combined action of prebiotics and paraprobiotics restored symbiosis. The
stability and preclinical tests confirmed the safety of these products.

Aim of the Study

The aim of this pilot study was to provide preliminary clinical data (efficacy on plaque and
gingival sensitivity, safety and tolerability of the products), the recruitment monthly rate, and patient
acceptability as well as descriptive data on the effects of the products on oral microbiota rebalancing.
The data obtained from this study will form the basis of a future larger confirmatory study on the
feasibility of a standard daily hygiene model, including the use of toothpaste, mouthwash, and
toothbrush marketed with the claim of improving oral prevention and protection.

Methods
Study Design and Participants

This was a 28-days interventional, randomized, prospective, open-label, parallel-group study on
84 healthy volunteers who did not perform proper oral hygiene. All subjects who had a routine dental
visit at the author DC's private dental clinic in Pavia (Italy) between May and July 2022 were screened
for inclusion and exclusion criteria and evaluated for oral hygiene compliance. Only subjects who
signed the informed consent form could potentially be included in the study and were first
interviewed about their oral health habits, including frequency of toothbrushing (score 0: more than
once a day, 1: once a day, not every day), self-diagnosis of oral malodor awareness (score 0, rarely or
never self-conscious; 1, sometimes; 2, often), and self-assessment of subjects’ compliance with regular
oral hygiene (score 0: optimal, 1: mild, 2: bad). The total score should be 4 or higher. In addition, the
Simplified Oral Hygiene Index (OHI-S) proposed by Greene and Vermillion [30] was applied. A score
> 2 was necessary for inclusion in the trial. Patients who met the eligibility criteria (Table 1) and
assured that they would not change their daily routine or lifestyle during the study period were
enrolled. When recruiting a patient in his private clinic in Pavia, the investigator should call the
central randomization service located at the Complife Italia Clinical Center (San Martino Siccomario,
Pavia, Italy), which should obtain basic patient information and then assign treatment following a
computer-generated list. The patients were allocated to one of the following groups: Group 1 (20
subjects) used the delicate mint toothpaste "Dentifricio gel tau-marin® Menta Delicata"; Group 2 (12
subjects) mint toothpaste " Dentifricio gel tau-marin® Menta"; Group 3 (20 subjects) mint mouthwash
"Collutorio tau-marin® Menta". The 20 subjects of Group 4 utilized delicate mint toothpaste "Dentifricio
gel tau-marin® Menta Delicata" and mint mouthwash " Collutorio tau-marin® Menta". These products
were applied with tau-marin® scalar toothbrush 33 medium with antibacterial “Spazzolino tau-
marin®" three times a day after the main meals for 28 days. Group 5 (12 subjects) continued to use
routine oral hygiene products for 28 days. Groups 1 to 3 were provided with a standard toothbrush
(without any claims of efficacy) to be used three times a day after the main meals for 28 days. As this
was a pilot study, and for logistical reasons, the size of the treatment groups was not equal; thus, the
reduced number of subjects included in the mint toothpaste group was only used to verify the effect
of sugar concentration compared to the mild mint product, and the 12 subjects in the control group
were included in the study only to assess the variations in oral microbiota. It should be noted that no
patients, nor Investigator were blinded to the treatment they were allocated. The screening visit was
performed at the Investigator's private dental clinic in Pavia, while the patients underwent the
examinations required by the study protocol at the Complife Italia Clinical Center (TO visit). The
study was conducted in accordance with the Declaration of Helsinki (as amended by the 64th WMA
General Assembly, Fortaleza, Brazil, October 2013) and following Italian regulations on clinical trials
on cosmetics. The reporting of the study conforms to the CONSORT pilot and feasibility trials
checklist [31]. The protocol was approved by the Internal Ethics Committee (IEC) of Complife Italia,
the institute involved, with #05 on April 29, 2022. The study protocol was registered on
ClinicalTrials.gov at NCT05999175. The first subject was enrolled on May 17, 2022, the end of
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enrolment period was on June 28, 2022. and the last subject’s last visit was performed on July 26, 2022.
The tested products were provided by Biokosmes S.r.l. (Lecco, Italy).

Table 1. Inclusion and Exclusion criteria.

Inclusion Criteria

1. Healthy males and females (no specific repartition).

2. Age between 18 and 65 years old.

3. Caucasian ethnicity.

4. Proper oral hygiene not performed verified with Simplified Oral Hygiene Index (OHI-

S) (score 2 2) and Questionnaire on oral habit.

5. Informed Consent form signed.

6. Registered with Italian National Health Service (NHS).

7. Ability to understand the language used in the investigation center and to comply with

the study procedures.

8. Certification of the truthfulness of the personal data disclosed to the Investigator.

9. Unbanned pharmacological therapy stable for at least one month without any changes

during the study.

10. Commitment not to change the daily routine and lifestyle.

Exclusion Criteria

1. Allergies or sensitivity to oral care products, cosmetic products, drugs, patch or

medical devices.

2. Any oral cavity condition inappropriate for participation.

3. Gums bleeding due to pathologies/pharmacological treatment.

4. Concomitant or during the last week antibiotic therapy.

5. Smokers (25 cigarettes/day).

6. Acute, chronic or progressive diseases/illness/conditions able to interfere with the

outcome of the study or considered dangerous or incompatible with the study

requirements.
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7. Pathological staining of teeth.

8. Breast-feeding, pregnancy, or women of child-bearing age unwilling to take the

necessary precautions to avoid pregnancy during the study.

9. Planning to participate or participation in other clinical trials within the previous three

months.

10. Hospitalization/planned hospitalization in a health or social facility.

11. Deprivation of freedom by administrative or legal decision or under guardianship.

12. Inability to be contacted in case of emergency.

Data Collection Specifications and Time Points

The clinical data required by the study protocol were collected immediately before the use of the
product (TO), and after 14 (T14) and 28 (T28) days. Visits were performed at least 4 h after the subject's
last oral activity (eating, drinking, brushing teeth, etc.). An additional visit was made immediately
after the first use of the products (Timm) to test the dental plaque and complete the self-assessment
questionnaire.

The following data were collected at the planned time points:

e  The presence of caries and/or tartar and gingival recession evaluated at TO by clinical assessment
(yes = presence; no = absence).

e  Dental plaque assessed at TO (three hours after the last tooth brushing) and Timm using a
disclosing tablet based on erythrosine. The total plaque score [30] was calculated by summing
the tooth surface area scored (0-3 = excellent; 4-7 = good; 8-11 = fairly good; 12-18 = poor).

. Gum sensitivity evaluated at TO, T14 and T28 using a Visual Analogue Scale (VAS; 0 = no
sensitivity - 10 = highest sensitivity).

¢ Rising of gingival lesions or irritations (reddening, burning sensation, swelling, bleeding) and
rising of ulcers, lesions of the oral mucosa assessed at TO, T14, and T28 by clinical assessment
(yes = rising; no = absence of rising).

o  Teeth color evaluated at TO and T28 using the VITAPAN® scale (four families of shades: reddish-
brownish Al, A2, A3, A3.5, A4, reddish-yellowish B1, B2, B3, B4, greyish C1, C2, C3, C4, and
reddish-grey D2, D3, D4).

e  Oral microbiota. Twelve subjects belonging to Groups 1, 2, 3, 4, and 5 were selected according to
a randomization list. Their samples were collected and analyzed by the Laboratory of Genomics
& Transcriptomics, Center for Translational Research on Autoimmune and Allergic Disease
(CAAD) and Department of Health Sciences, University of Piemonte Orientale (Novara, Italy)
at TO and T28 by metagenomic analysis of the 165 rRNA gene. Microbiota was collected by
brushing the oral mucosa surface with a swab. Bacterial DNA was isolated from the components
of the sample, purified, and subjected to 16S rRNA gene amplification. Analysis was completed
by sequencing the 165 rRNA gene pool using bioinformatics tools. The influence of the treatment

on diversity within the samples (alpha-diversity) was evaluated using the biodiversity index
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(Shannon index) [31]. Beta-diversity analysis was used to compare the composition of microbial
communities between groups by generating a dissimilarity matrix.

e  Self-assessment questionnaire filled in by the participants at Timm, T14, and T28 to evaluate the
opinion on the tested products focused on the self-perceived efficacy and sensory properties of
the products. Data were expressed as the percentage of participants who gave the same opinion
as those proposed. Positive answers corresponded to the percentage of participants who
provided positive judgments.

The participants were also provided with a diary in which they recorded product applications,
study deviations, and adverse events (AEs). Participants were instructed to discontinue the use of the

products and contact the Investigator immediately if undesirable side effects/i or discomfort
occurred. The study schedule is shown in Table 2.

Table 2. Study schedule.

Visits | Screening T0 Timm T14 128
Location Privat Complilfe Complilfe Complilfe Complilfe
dental Italia Italia Italia Italia
clinic Clinical Clinical Clinical Clinical
Center Center Center Center
Screening/Patient
information
Eligibility criteria X X* X* X*
Informed consent form X
Age/Sex X
Simplified Oral Hygiene X
Index (SOHI)
Questionnaire on oral X
habit
Presence of caries and/or X
tartar and  gingival
recession
Study parameters
Gum sensitivity X X X
Dental plaque X X
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Visits | Screening T0 Timm T14 128
Oral microbiota* X X
Self-assessment X X X
questionnaire
Gingival lesions or X X X
irritations
Ulcers, lesions of the oral X X X
mucosa
Teeth color X X
Diary compilation Continuous during the study
(product  applications,
study deviations, AEs)

Study Outcomes

The study outcomes were gum sensitivity, dental plaque reduction, recruitment monthly rate,
oral microbiota analysis, patient satisfaction on the tested products, tolerability, and tooth color. AEs
were described by the participants in the diary.

Statistical Analysis

We planned to include a minimum of 12 participants per group. Given the descriptive nature of
this pilot study, neither intergroup comparison nor a formal estimate of the sample size was planned.
The data were analyzed and interpreted using both descriptive and inferential statistical analysis
procedures. Statistical analysis was performed using the NCSS 10 Statistical Software (2015) (NCSS,
LLC. Kaysville, Utah, USA, https://www.microbiomeanalyst.ca). Intragroup variations in gum
sensitivity and dental plaque were analyzed using the non-parametric Wilcoxon signed-rank test.
Statistical significance was set at p value <0.05. For the clinical evaluations, a positive effect of the
product on the evaluated parameter was confirmed if more than 50% of the participants registered
an improvement. The sensation of effective cleaning and agreeability of the products were considered
positive if perceived in this way by at least 60% of the participants. Regarding the oral microbiota
analysis, the Shannon index and statistics were calculated using the Microbiome Analyst software
(Xia Lab @ McGill, https://www.microbiomeanalyst.ca).

Results
Patient Disposition and Baseline Characteristics

Eighty-four subjects, 20 males and 64 females, aged between 18 and 64 years, participated in the
study (Figure 1).
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Assessed for eligibility (n=84)

f———» | Excluded (n=0)

Randomized (n=84)

1 l | | |

Group 1 Group 2 Group 3 Group 4 Group 5
(n=20) (n=12) (n=20) (n=20) (n=12)
Allocated to Allocated to Allocated to Allocated to Allocated to
intervention (n=20) intervention (n=12) intervention (n=20) intervention (n=20) intervention {n=12)

Received allocated Received allocated

Recaived allocated Received allocated Received allocated
intervention (n=20) intervention (n=12) intervention (n=20) intervention (n=20) intervention (n=12)

Did not receive Did not receive Did not receive Did not receive Did not receive
allocated allocated allocated allocated allocated
intervention (n= 0) intervention (n=0) intervention (n=0) intervention (n= 0} intervention (n= 0)
12 v Analysis 2 v ¥
Last to follow-up Lost to follow-up Lost to follow-up Lost to follow-up Lost to follow-up
(n=0) (n=0) (n=0) n=0) (n=0)
Discontinued Discontinued Discontinued Discontinued Discontinued
intervention (n=0) intervention (n=0) intervention (n=0} intervention (n=0) intervention (n=0)

Figure 1. Flow Diagram (Consort 2010).
Table 3 shows the characteristics of the subjects at baseline.

Table 3. Characteristics of Subjects at TO.

Parameter #

Sex 64 females; 20 males

Mean + SD: 44.04+15.56

Age (years)
Min/Max: 18/64
Simplified Oral Hygiene Index (SOHI) (score 0 < 3): 84
Oral
Inappropriate oral hygiene habits (score >4 on baseline questionnaire): 84
hygiene habits
Frequent use of sugar and processed food: 84
> 5 cigarettes/day: 0
Smoking

<5 cigarettes/day: 84

Antibiotic treatment in last 7 days: 0

Frequent supplementation with probiotics: 0
Drugs consuming

Use of drugs potentially disrupting oral microbiome in the last 30 days

(ie, proton pump inhibitors, metformin): 0

Tissue injury, 0-1 episodes: 51 (60.71%)

aphthous stomatitis, 2-3 episodes: 30 (35.71)

and infection in the

1 . 0,
last 12 months 4 episodes: 3 (3.57%)
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Gum Sensitivity

The use of the products/treatment resulted in a statistically significant decrease in the VAS score
of gum sensitivity at both T14 and T28 compared to the baseline in each study group, as shown in
Table 4. The study protocol did not include any comparisons between the groups.

Table 4. VAS scores of gum sensitivity at T0, T14 and T28.

Gum sensitivity — VAS score
Mean (Standard error)
T0 T14 128
Group 1 2.6 (0.5) 2.3 (0.4) 2.0 (0.3)
p-value 0.0015 0.005
Group 2 3.3 (0.5) 2.7 (0.5) 2.6 (0.5)
p-value 0.014 0.015
Group 3 2.3 (0.4) 2.0 (0.4) 1.9 (0.4)
p-value 0.046 0.015
Group 4 3.2(0.5) 3.0(0.4) 2.4(0.3)
p-value 0.046 0.000

Dental Plaque

Each group showed a statistically significant decrease in dental plaque immediately after the
first use of the products (Figure 2).

, Total plaque score

10 pyalue p-value p-value p-value
0.000 0.002 0.000 0.000

Group 1 Group 2 Group3
L}

™ =Timm

& ¢ M oW e W @ N @ ow®

Figure 2. Total plaque scores at TO and Timm (immediately after the application of the products in
study).
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Recruitment Monthly Rate

Participants were recruited from May 17th, 2022 to June 28th, 2022; July 26th, 2022 was the date
for the last visit of the last patient. Therefore, the enrolment rate was 14 patients/week. This value
was coherent with the monthly site recruitment rate planned for the main future RCT (between 40
and 45 patients/month/site). It must be emphasized that the result was obtained in standard practice
without any advertising.

Oral Microbiota

Microbiota Composition

Six phyla, 12 classes, 15 orders, 23 families, and 37 genera were detected in the oral microbiota
of participants in the five groups. Firmicutes (greens), Actinobacteria (blues), Saccharibacteria (yellows),
Proteobacteria (reds), and Fusobacteria (oranges) accounted for over 80% of all phyla present in the oral
microbiota of participants examined. Firmicutes exhibited the highest relative abundance over time.
The abundance profiles of the ten most represented genera confirmed the trends observed for the
phyla. Genera belonging to Firmicutes (Streptococcus, Gemella, Granulicatella, Veillonella, Abiotrophia)
were the highest abundant, followed by Actinobacteria (Actinomyces and Rothia), Protebacteria
(Haemophilus), Candidatus Saccharibacteria and Fusobacteria (Fusobacterium), as shown in Figure 3.

-lﬁl B
e

2LF AF | 70F HLF BE 10

Figure 3. Ten most abundant genera with corresponding parent phylum.
Influence of Treatment on Biodiversity

Alphadiversity

The box plot in Figure 4 shows a relevant variation in alphadiversity for the control patients
(group 5: P<0.01), while all treated groups were statistically stable over time (group 1, P<0.44; group
2, P<0.44; group 3, P<0.62; and group 4, P<0.58).


https://doi.org/10.20944/preprints202405.0869.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 May 2024 doi:10.20944/preprints202405.0869.v1

11
Shannon index
3.500
BT OT128
3.300
e
3.100 'é
L L R o
2.900
2.700
|
2,500
2.300
2.100
-]
1.900
@
1.700
1.500
o I = : BE
S t E E & g
§ £, & 2 SE
©  ¢6® & o 58
2z g 8 °°
a o
a a o

Figure 4. Comparative analysis of Shannon index at TO and T28.

Betadiversity

The oral microbiota composition of the treated groups was similar before and after the product
use and treatment. Small variations over time were observed in Groups 1 and 2, and almost none
in Groups 3 and 4. Significant differences in terms of taxa richness, abundance, and bacterial
composition of the microbiota were detected in Group 5 (Table 5).

Table 5. Betadiversity analysis comparing TO vs T28.

P-value TO vs T28 | Phylum Class Order Family Genus
Group 1 0.093 0.265 0.264 0.333 0.361
Group 2 0.933 0.954 0.956 0.848 0.890
Group 3 0.693 0.694 0.417 0.664 0.571
Group 4 0.457 0.465 0.430 0.365 0.393
Group 5 0.002 0.002 0.005 0.004 0.004

Self-Assessment Questionnaire

Globally, participants in all groups positively evaluated the test items in the self-assessment of
the tested products. The percentage of positive answers ranged from 70.0% to 100.0% at the different
time points. Table 6 displays the answers to a selection of questions (visit T28).
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Table 6. Self-assessment questionnaire.

Global tested Product texture Product taste | Freshness sensation

product evaluation (sensation in the

mouth)
Group 1 100.0% 100.0% 100.0% 100.0%
Group 2 100.0% 100.0% 100.0% 100.0%
Group 3 100.0% - 100.0% 100.0%
Group 4 100.0% - - 100.0%

Product Tolerability

The tested products showed good tolerability for all the participants. No adverse reactions or
AEs occurred during the study period.

Teeth Color

The tested products did not show a variation in tooth color after 28 days of use compared with
the baseline.

Discussion

This pilot study, according to the Ashanti proverb that "no one tests the depth of a river with
both feet,"[32] was planned to avoid starting the future pragmatic clinical trial with unresolved
critical logistical issues or potential bias in the selection of endpoints. The data collected on
recruitment capability (14 patients/week/site) and study procedures allowed a realistic estimation of
time and will be used for the budget calculation of the main study. The extremely positive evaluation
of the tested products by the subjects in the self-assessment questionnaire is also a promising factor
for the future study: in clinical trials, good patient satisfaction with the tested product is associated
with a low dropout rate.

This pilot study showed that the use of the tested products induced a significant reduction in
plaque immediately after their use in oral hygiene practices. The magnitude of this result appears
almost superimposable for all the products. However, without comparison with the performance
obtained in the control group, it cannot be determined how much is attributable to the individual
products (delicate mint toothpaste, mint toothpaste, and mint mouthwash) versus when it results
from the physical action of the toothbrush. This bias will be eliminated in the future large-population
clinical trial, which should also allow the identification of the possible adjuvant action of the products
under study.

Figure 4 shows that for alphadiversity, only untreated subjects (those with inadequate oral
hygiene) showed a significant increase in the number of taxa from TO to T28. In addition, Table 5
shows the divergent trend in betadiversity between the treated and untreated patients from TO to
T28. In fact, the bacterial composition of the oral microbiota composition showed a significant
difference in the control group (group 1, P<0.00), while in the other patients (groups 1, 2, 3, and 4), it
appeared very similar before and after treatment. These trends support a possible correlation
between proper oral hygiene and the stability of the oral microbiota.
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The population enrolled in the study had a history of poor oral hygiene, but no periodontal
disease. The medical literature has demonstrated the beneficial effects of different types of toothpaste
and mouthwash on the oral microbiota [33-36] in patients with periodontal disease or removable
partial dentures. Chhaliyil et al. [37] introduced the concept of “frequent biofilm disruption” to
improve oral hygiene; the cleansing protocol proposed included the use of index finger to clean the
teeth (Gum and Tooth Rubbing with Index Finger Tongue Cleaning and Water Swishing, GIFT)
proved to be difficult to follow for an adequate period. An alternative approach may be frequent
brushing and thus frequent biofilm disruption using a mildly flavored toothpaste, such as delicate
mint toothpaste, combined with frequent brushing (with mint mouthwash) when brushing is
difficult, such as at the workplace or during outdoor activities. This could be a pragmatic and effective
strategy, even in the long term, given the positive feedback obtained from our study. The reduction
in gum sensitivity observed during the study control visits was consistent with the effective plaque
removal. Finally, user acceptance is particularly important because it ensures continuity in oral
hygiene practices.

The limitations of our study are related to its descriptive nature; therefore, no comparisons were
made between products. However, considering that the tested products should act in a preventive
rather than curative approach, the results are of particular interest, demonstrating efficacy in the
removal of plaque and in the stabilization of the microbiota. Despite the limitations of the small
sample size examined and the consequent descriptive method used for the analysis, the main value
of our study is the finding of no variability between baseline and final data in the population that
was treated with the products under test. This suggests that the description of substantial
stabilization of the microbiota as a result of the use of cleaning methods by a population of non-
pathological subjects may emerge as a final consideration of this study.

Conclusion

This study shows that regular oral hygiene with delicate mint toothpaste "Dentifricio gel tau-
marin® Menta Delicata", mint toothpaste " Dentifricio gel tau-marin® Menta", mint mouthwash "Collutorio
tau-marin®Menta", and scalar toothbrush ”Spazzolino tau-marin®'reduces plaque, promotes symbiosis,
and stabilizes the oral microbiota, thus helping to prevent clinical inflammatory conditions. These
results, in addition to the proven stabilization of the microbiota, are reasonably related to the specific
formulation of the tested products and are in line with previous literature reports on prebiotics
(Bioecolia®) and paraprobiotics (Symreboot™ OC), which are the defining elements of the “tau-marin®
Protezione e Prevenzione” line of cosmetic products. We believe that a pragmatic clinical trial in a real-
world setting could be successfully planned to compare the tested products with alternative hygiene
strategies and with other products for the protection and prevention of the oral mucosa. Obviously,
an adequate sample size larger than the population enrolled in our study would be needed.
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