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Abstract

Purpose: E�ective daily brushing is key to prevent dental diseases. �is study aimed to evaluate the e�cacy of a new auto-
matic toothbrush (Y-Brush®, YB) in removing dental plaque compared to a sonic toothbrush.

Material and Methods: �is study was a single-center, randomized, comparative, examiner-blinded trial conducted over
one month under the supervision of a dentist. One hundred and ten healthy adults with an Index plaque score >1 were in-
cluded in the study and randomly assigned to either YB toothbrush (n=55) or a sonic toothbrush (n=55). �e subjects had
to use the allocated toothbrush twice daily for 30 days at home, in accordance with the manufacturer's instructions. Plaque
index was assessed on D0, D7 and D30 using the index of Löe and Silness. Adverse events (AEs) were monitored on a daily
log throughout the study.

Results: YB was e�ective in removing plaque a�er 30 days of twice-daily use, as demonstrated by a signi�cant decrease in
plaque index score by 25% on D7 and 48% on D30 (p<0.0001), with improvements reported in 91% and 100% of subjects, re-
spectively. No signi�cant di�erence between the two toothbrushes was observed on both time points (p>0.05). No serious
AEs were observed.

Conclusion: �e new automatic toothbrush YB is e�ective in removing dental plaque, providing thorough brushing in half
the time of a sonic toothbrush with similar e�cacy.
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Introduction

Dental  plaque  is  a  community  of  microbial  cells
embedded in an extracellular matrix, forming a polymicro-
bial bio�lm. �e accumulation of this plaque in the oral cav-
ity  leads  to  the  development  of  caries,  periodontitis  and
other oral diseases [1]. E�ective oral hygiene involving regu-
lar  brushing,  �ossing and professional  dental  cleanings  are
crucial to maintain oral and general health.

Toothbrushing is  recommended twice  daily,  once
in  the  morning  and  once  in  the  evening  for  a  duration  of
two minutes to achieve an e�ective cleaning of all tooth sur-
faces [2]. Several factors in�uence the e�cacy of toothbrush-
ing, such as the frequency, duration, and method of brush-
ing, the choice of an appropriate toothbrush, as well as indi-
vidual’s behavior [3].

�ere  are  diverse  brushing  techniques,  including
the  horizontal  method,  the  rolling  method,  the  modi�ed
Stillman method, and the widely recommended Bass (modi-
�ed  Bass  method)  [3,4].  In  this  method,  bristles  are  posi-
tioned at a 45-degree angle toward the gumline on the gingi-
va,  allowing  thorough  and  gentle  teeth  cleaning  without
causing  harm  to  the  gingival  tissue  [3-5].  Manual  tooth-
brushes  have  constituted  the  only  option  for  several  years
until  1939,  when  the  prototype  of  the  �rst  electric  tooth-
brush was developed [6].  �e adoption of electric or 'pow-
ered'  toothbrushes  has  surged  recently,  prompting  numer-
ous clinical trials assessing their e�cacy compared to manu-
al  toothbrushes,  with  �ndings  demonstrating  their  e�cacy
for children and adults in both short-term and long-term pe-
riods [7-9].

Presently,  the  two types  of  powered  toothbrushes
that are mostly used are the sonic toothbrush and the oscil-
lating toothbrush. �eir distinction lies in the movement of
their brush heads, with the sonic toothbrush vibrating side--
to-side at high speeds, while the oscillating toothbrush rotat-
ing backward [3].

Y-Brush® (Fasteesh, France) is a novel automatic
toothbrush based on sonic vibration. �e toothbrush is U-
shaped and covered with so� Nylon bristles that clean all
faces of the teeth for one dental arch simultaneously with-
out causing harm to the gums or enamel.

�e objective of this study was to assess the clini-
cal  e�cacy  and  tolerability  of  this  new  toothbrush  com-
pared  to  a  gold  standard  sonic  toothbrush.

Material and Methods

Study Design

�is  was  a  single-center,  randomized,  compara-
tive, examiner-blinded trial conducted over one month un-
der  the  supervision  of  a  dentist.  �e  study  was  conducted
from  March  2023  to  July  2023  under  the  responsibility  of
Euro�ns Dermscan Poland in accordance with the Declara-
tion of Helsinki and in compliance with Good Clinical Prac-
tice  guidelines  [10].  �e study was  non-interventional  and
did not require approval from the Ethics Committee or au-
thorization  from  the  Competent  Authority.  Written  in-
formed  consent  was  obtained  from  all  participants.

Subjects

�e  study  enrolled  110  healthy  subjects  aged  be-
tween 18 and 59 years. In addition, to be eligible for partici-
pation, subjects had to possess six natural teeth (2 incisors,
2 premolars and 2 molars),  maintain a healthy gum status,
have a  jaw size  compatible  with Y-Brush®  and an Index
Plaque (IP) score >1.0. Pregnant or nursing women or wom-
en planning to get pregnant during the study were exclud-
ed. Subjects su�ering from pathology in the studied zone or
who were planning to have any dental care during the study
or having undergone a surgery under general anaesthesia
within the previous month were also excluded from the
trial.

Tested Toothbrushes

�e experimental product was an automatic tooth-
brush (Y-Brush® NylonStart) – hereina�er named YB (Fig-
ure  1A).  YB toothbrush features  a  �exible  and rounded
head composed of 35,000 nylon �laments. �e toothbrush
uses sonic technology and reproduces the Bass technique.

It was compared to a sonic toothbrush (Phillips®

Sonicare 3100) – hereina�er named SC (Figure 1B). Sub-
jects were instructed to follow the instructor's recommenda-
tions for brushing their teeth, gums and so� tissues [11,12].
Toothbrushing was conducted with a standard toothpaste
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(Y-Brush Organic  toothpaste),  provided by  the  Sponsor,
twice daily for both products.

Study Schedule

Participants  meeting  the  inclusion  criteria  were
randomly  divided  into  two  groups:  Group  YB  and  Group
SC.

Subjects  in the YB group used the toothbrush for
the  �rst  time  under  technician  supervision,  while  subjects
in  the  SC  group  continued  their  regular  oral  hygiene  rou-
tine for 2-3 days before inclusion on Day 0 (D0).

Subjects were instructed to use the allocated tooth-
brushes  as  recommended,  for  1  minute  for  YB  and  for  2
minutes for SC and they documented any unpleasant sensa-
tions  or  medications  on  a  daily  log  from  D0  to  day  30
(D30). Assessments were conducted on day 7 (D7) and D30
by a trained dentist who was blinded to the products.

A wash-out period of 3-6 hours in brushing teeth
was required before visits.

Assessments

Dental plaque was assessed blind by an expert den-
tist  on  each  visit  using  the  Löe  and  Silness  index,  a  dental
plaque  scoring  system  which  records  both  so�  debris  and
mineralized  deposits  on  six  speci�ed  teeth  (12,  16,  24,  36,
32, and 44) [13]. �is index was shown to be useful in a clini-
cal context as it  records the thickness of plaque deposits

along the gingival margin, i.e., where they are more in�uent
on the development of in�ammation [14].

In this index, each tooth's four surfaces (buccal, lin-
gual, mesial, and distal) receive a score ranging from 0 to 3
(0=No plaque,  1=�in plaque layer at  the gingival  margin,
2=Moderate  layer  of  plaque  along  the  gingival  margin,
3=Abundant  plaque  along  the  gingival  margin).  �e  cu-
mulative  scores  from these  four  areas  are  summed and di-
vided by four to derive the plaque index for that particular
tooth. To determine the plaque index for the subject, the in-
dexes for all six teeth are added together and divided by six.
Toothbrush e�cacy was assessed by calculating the change
from baseline in the subject’s plaque index on D7 and D30.

Possible adverse events (AEs) were collected by an-

alyzing subjects’ daily logs for sensations or observations of
potential intolerance during the study. AE severity was clas-
si�ed as not severe (0) mild (1), moderate (2) or severe (3).
A more speci�c description of AEs was conducted in case of
cutaneous/ocular AE.

Statistical Analysis

Quantitative variables were summarized using de-
scriptive statistics (mean, standard deviation (SD), standard
errors  of  the  means  (SEM),  minimum  and  maximum  val-
ues,  percentage,  frequency  and  95%  con�dence  intervals
(95%  CI).

For each group, the normal distribution of the out-
come  (Change  from  baseline)  was  evaluated  using  a
Shapiro-Wilk test (=0.01). E�cacy assessment was conduct-
ed using a paired Student test (or Wilcoxon signed-rank test
if normality was rejected). For the comparison between the
two toothbrushes  on  change  from baseline,  an  unpaired  t-
test  was  performed,  with  the  non-parametric  Mann-Whit-
ney  test  applied  if  the  normality  assumption  was  rejected.
�e type I  error  was  set  at  =0.05.  Data  was  analysed using

Excel and SAS® v9.4 so�ware.

Results

Demographic and Baseline Characteristics

A total  of  110 healthy subjects  participated in the
study  (55  per  group).  �e subjects’  baseline  characteristics
are  described  in  Table  1.  �e  mean  age  was  35  (±1)  years
for  the  YB  group  and  33  (±1)  years  for  the  SC  group.  Fe-
males  were  predominant  in  both  groups,  constituting  87%
of the YB group and 76% of the SC group. All participants
were  of  Caucasian  ethnicity.  Only  a  few  subjects  in  both
groups  had  sensitivity  in  teeth  or  oral  cavity.  All  subjects
completed the whole study period, except one subject in the
SC group who had a herpes on the upper lip and was with-
drawn from the study as evaluation was not possible.

E�cacy on Plaque Removal

Both  products  demonstrated  a  signi�cant  reduc-
tion  in  dental  plaque  (p<0.0001)  (Figure  2).  Following
twice-daily  use  of  YB,  the  mean  plaque  index  score  de-
creased from 1.47 to 1.1, achieving a 25% reduction (-0.37,
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p<0.0001) on D7, and reaching 0.76 on D30 with a 48% re-
duction in dental  plaque (-0.71,  p<0.0001) (Table 2).  Simi-
larly, a signi�cant decrease of the plaque index score was ob-
served with SC. No signi�cant di�erence in plaque removal

was  observed  between  the  two  products  a�er  7  days
(p=0.2845)  and  30  days  (p=0.1045)  (Figure  2).

By D30, all subjects (100%) in both groups demon-
strated an improvement.

Figure 1: Tested toothbrushes. A) Y-brush® features a single-sided and �exible mouthpiece equipped with six rows of Nylon
bristles positioned at the occlusal, oral, and vestibular sides of the jaw. �ese bristles are angled at 45° against the tooth surfaces

to simulate the bass method [11]. B) Phillips® Sonicare 3100 is an electric toothbrush featuring a conventional brush head with
scalped bristle lengths. �e toothbrush operates at a frequency of 260 Hz (31000 brush movements/minute) with an up-and--

down brushing motion [12].
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Figure 2: Plaque index reductions for tested YB and SC toothbrushes

*p vs. Baseline (D0), paired t-test or Wilcoxon signed rank test; ¤p: YB vs. SC, unpaired t-test or Mann-Whitney test

Table 1: Demographic baseline characteristics of study participants

Variable YB (N=55) SC (N=55)

Age (years)

Mean (SEM) 35 (±1) 33 (±1)

Range [19 ; 59] [19 ; 55]

95% CI 3 3

Sex, n (%)

Male 7 (13) 13 (24)

Female 48 (87) 42 (76)

PI score

Mean (SEM) 1.47 (± 0.03) 1.49 (± 0.07)

Range [1.04 ; 2.04] [1.13 ; 2.25]

95% CI 0.06 0.07

Sensitive teeth, n (%)

Yes 2 (4) 4 (5)

No 53 (96) 51 (95)

Sensitive oral cavity, n (%)

Yes 3 (7) 2 (4)

No 52 (96) 53 (96)

n: Number of subjects; SEM: standard errors of the means; CI: con�dence interval; PI: Plaque Index
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Global Tolerance and Adverse Events

Overall, 5 subjects out of 110 experienced AEs dur-
ing the study period: 4 subjects in the YB group (7.27%) and
1  subject  (1.82%)  in  the  SC  group  (Table  3).  AEs  experi-

enced  in  the  YB group  included  2  cases  of  bleeding  in  the
gums, 1 case of burning sensation and 1 case of oedema in
the  gums.  All  AEs  were  not  severe  and  resolved  within  30
minutes.  In the SC group, one subject  had a herpes on the
upper lip unrelated to the product.

Table 2: Mean Plaque index score at each visit and variation from baseline

Groups Time point Mean PI score(Mean
± SEM)

Variation from
baseline (%) p

% of the subjects
with an

improvement
Signi�cance

YB Baseline 1.47 (±0.03)

Day 7 1.10 (±0.04) -25% <.0001 91% Yes

Day 30 0.76 (±0.03) -48% <.0001 100% Yes

SC Baseline 1.49 (±0.03)

Day 7 1.06 (±0.04) -29% <.0001 98% Yes

Day 30 0.68 (±0.03) -54% <.0001 100% Yes

SEM: standard errors of the means; PI: Plaque Index

Table 3: Adverse reactions recorded by subjects during the study

Groups AEs
Number

of
subjects

Severity

Event
relationship

with the
studied

product(s)

Event
relationshipwith

the study methods

AE
resolved(Duration

<24h)

YB(N=54,
D7, N=55,

D30)

Bleeding
from the

gums
1 Not

severe Probably Unlikely 2 min

Burning
sensation of

the gums
1 Not

severe Probably Not related 30 min

Oedema of
the gums 1 Not

severe Probably Not related 30 s

Bleeding
from the

gums
1 Not

severe Probably Not related During brushing

SC(N=55,
D30)

Upper lip
herpes 1 Mild Not related Not related NA

AE: Adverse event; D: Day; NA: Not Applicable; Min: minutes; s: second

Discussion

Toothbrushing is a pivotal self-care practice essen-

tial  for  the  preservation  of  oral  health.  �us,  the  careful
choice  of  an  e�ective  toothbrush  is  of  paramount  impor-
tance.  Powered  toothbrushes,  employing  diverse  technolo-
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gies such as oscillation and sonic movements,  have consis-
tently  demonstrated  superior  e�cacy  over  manual  tooth-
brushes in terms of plaque removal [7-9].

�is  study  speci�cally  evaluated  the  e�cacy  of  a
newly developed automatic toothbrush, YB, in comparison
to a commonly used electric toothbrush based on sonic tech-
nology. We opted for a sonic toothbrush as a comparator in-
stead of a conventional manual toothbrush, as it  was more
relevant to compare YB with an electric toothbrush employ-
ing  similar  sonic  technology.  Our  �ndings  demonstrated
that  YB e�ectively  removed dental  plaque a�er  twice-daily
use,  with  a  signi�cant  reduction  in  the  plaque  index  score
by  nearly  50%  a�er  30  days  (p<0.0001).  Noteworthy  im-
provements were reported in 91% of subjects a�er 7 days of
use  and  reaching  100%  at  D30.  Interestingly,  the  mean
plaque  index  scores  were  similar  for  all  evaluated  surfaces
(buccal,  lingual,  distal  and  mesial)  of  each  tooth,  thus  de-
monstrating the e�cacy of YB in cleaning all surfaces equal-
ly  (data  not  shown).  When  compared  to  the  sonic  tooth-
brush, no signi�cant di�erence was observed on both time
points  between  the  two  products.  Sonic  technology  inte-
grates  acoustic  vibrations  and  dynamic  �uid  movements
around  the  bristles,  complemented  by  direct  mechanical
scrubbing of tooth surfaces, thus allowing for a comprehen-
sive  and  e�ective  cleaning  action  that  reaches  beyond  the
bristle contact [3].

Although there was no control over the actual du-
ration of brushing, subjects were instructed to use the allo-

cated toothbrushes as recommended, i.e. for 1 minute for
YB and for 2 minutes for SC. YB achieved comparable re-
sults to SC but in half the time, aligning with general popula-
tion  practices.  Studies  have  consistently  shown  that,  al-
though the general consensus amongst oral health care pro-
fessionals is that individuals should spend at least 2 minutes
brushing their teeth at least twice a day to achieve e�ective
plaque removal, the actual duration of toothbrushing is con-
siderably shorter [15]. According to the French Union for
Oral Health (UFSBD), 70% of individuals in France brush
their teeth twice a day for only one minute [2]. YB proved
to achieve e�ective plaque removal in a shorter duration,
and thus could particularly bene�t individuals seeking both
e�ective and rapid toothbrushing.  In addition,  YB could
constitute an e�ective option for people experiencing disa-

bilities or motor di�culties.

In contrast to our study, previous investigations in-
to  the  e�cacy  of  automatic  toothbrushes,  notably  those
with silicone bristles, have yielded mixed results. Nieri et al.
found  that  a  U-shaped  automatic  toothbrush  with  silicone
bristles was not as e�ective in plaque removal compared to
manual and electric toothbrushes [16]. Similarly, Saghiri et
al.  reported limited plaque removal  e�cacy using an auto-
matic toothbrush [17]. �e disparity in e�cacy observed in
earlier commercial automatic toothbrushes may be attribut-
ed to the use of silicone bristles. In contrast, YB, character-
ized by Nylon �laments, potentially enhances the e�cacy of
this new automatic toothbrush. In a recent study, Y-brush®

for 5 seconds and 15 seconds per jaw was compared to a
manual toothbrush with a recommended usage time of 3
minutes. �e results showed that full-mouth plaque reduc-
tion was higher with manual toothbrushing than with auto--
cleaning when Y-brush®  was used for 5 seconds per jaw.
However, increasing the brushing time of auto-cleaning to
15 seconds per  jaw resulted in a  comparable  full-mouth
plaque reduction as with manual toothbrushing (p=0.177)
[18].

Safety  and  tolerability  are  paramount  considera-
tions in evaluating any oral care product. Our study showed
that YB is safe and well-tolerated, with only four subjects ex-
periencing  non-severe  AEs.  �ese  reactions  promptly  re-
solved,  either  during  brushing  or  within  30  minutes.

�is study presents potential limitations. Firstly, it
was conducted over a relatively short period of one month
and  the  observed  e�cacy  might  not  be  indicative  of  the
toothbrush performance over an extended period.  In addi-
tion, assessment of e�cacy relied on a single plaque assess-
ment scale,  which,  while  widely  accepted,  may not  capture
the full spectrum of plaque characteristics. Furthermore, the
study primarily focused on assessing plaque removal e�ca-
cy, and did not evaluate patient-centered outcomes such as
user satisfaction, comfort, or the impact on overall oral hy-
giene practices. Previous studies have consistently demons-
trated high levels of satisfaction and adherence among sub-
jects  using  this  innovative  brushing  technology  (data  not
shown).  Finally,  the  study  was  conducted  in  a  single  site,
which  might  limit  the  generalizability  of  the  �ndings  to  a
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broader  population  and  did  not  account  for  any  potential
variability in oral health practices across di�erent locations.
Despite  these  limitations,  these  preliminary  results  are  of
clinical  relevance  and  warrant  further  studies  to  validate
and  extend  our  �ndings.

Conclusion

Both  toothbrushes  remove  plaque  e�ectively.  YB
provides similar e�cacy than a sonic toothbrush in half the
time.
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