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Objective: 360 degree round head tooth-brush was designed and produced in order to increase the plaque removal effect on
the tooth surface and tongue surface, with the idea of the cleansing the proximal area and dorsum of the tongue effectively,
and to reduce the oral malodor.
Methods: A clinical test was performed with 60 adult volunteers by dividing with two groups as the experimental and the
control. Tooth-brushing instruction as rolling method at buccal and lingual side as well as on the proximal site, and horizontal method on the occlusal surface, by use of 360 degree round head tooth-brush for experimental group, otherwise instructing with the rolling technique for the control group, both in teeth and the tongue. Patient hygiene performance index at the
teeth and tongue, and oral malodor were checked by oral examination and B&B Checker, at before and 1, 2 and 4 weeks later, in order to compare the data with before and after as well as the experimental and the control group.
Results: It revealed that the PHP index were more decreased in the experimental group than in the control, from the 2 weeks
later, both at the teeth surfaces and tongue (p＜0.05). Oral malodor was decreased in the experimental group than in the
control, from a week later (p＜0.05).
Conclusion: 360 degree round head toothbrush was effective to control the dental plaque and tongue plaque, as well as for
malodor control, under the well trained tooth-brushing technique.
Keywords: tooth-brush, 360 degree round head tooth-brush, plaque, plaque removal, oral malodor

Introduction

Corresponding author Seung-Chul Shin
Department of Preventive Dentistry, College of Dentistry,
Dankook University, 119 Dandae-ro, Dongnam-gu, Cheonan
31116, Korea. Tel: +82-41-550-1953, Fax: +82-41-5536582, E-mail: dupre86@daum.net
https://orcid.org/0000-0003-3833-0454

Dental plaque is known as a thin layer of the microfilm consisted with glycol-protein, and oral bacteria, and colony formed
materials which can be caused the dental caries and periodontal
disease by producing the acid or toxin [1]. Although it can be
an important cause for oral diseases, it can be easily removed
by proper tooth-brushing, because it attached to tooth surface
with loosely. So, one of the important aims for tooth-brushing
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is known as to eliminate the dental plaque or tongue plaque, in
order to prevent the oral disease and the oral malodor control [2].
Lots of trials for effective removal of dental plaque, by developing the proper shape or appropriate designed tooth-brush
have been performed for many years [3,4]. In recent years, 360
degree round head tooth-brush has been designed and produced
[5], in order to enhance the removal effect for the dental plaque
and tongue plaque, moreover for decreasing the oral malodor.
This study has been performed to get the clinical evidence for
dental plaque and tongue plaque removal effect as well as for
decreasing the oral malodor, with using 360 degree round head
tooth-brush.

Materials and Methods
1. Materials
360 degree round head toothbrush, brand name of LUX360
Soft (One Star International Co., Incheon, Korea), shown in
Figure 1, was devised and delivered to experimental group and
the routine typed tynex toothbrush with 0.06 mm diameter bristle, brand name of Vivatec Soft (One Star International Co.),
shown in Figure 2, was delivered to the control group.

2. Subject
Sixty adults volunteers without have a systemic disease,
pregnancy or heart or kidney disease as well as such oral conditions as who has oral appliance or crown and bridge or severe
dental caries or periodontal disease, were participated and divided them with two groups as experimental group and the
control.

Figure 1. 360 degree round head toothbrush.
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3. Method
Institutional Review Board (IRB) was achieved as No.
DKU201707007-UE001.
Tooth-brushing instruction was performed after collecting
the volunteers and divided them with two groups under the condition of the no difference on the average PHP index between
two groups, and instruction them with the rolling technique at
the buccal and lingual surface emphasizing on the proximal
area, and horizontal scrub at the occlusal surface, with the 360
degree round head toothbrush for experimental group, otherwise the same technique with routine toothbrush for the control
group Tongue cleaning was also instructed with rolling method
both for the experimental group and the control, after supplying
them with the same dentifrice as Sensodyne Original (Glaxo
Smith Kline Co., London, UK).
Simplified patient hygiene performance index (S-PHP),
tongue plaque index and oral malodor were checked by oral examination with the use of disclosing agent and B&B Checker
(mBA-21; Plustech, Seoul, Korea), before experiment, a week
later, 2 weeks and 4 weeks later, and compared the average data
with the experimental group and the control.
Independent two sample t-test was done to compare the difference between the experimental group and the control and the
repeated measure AVOVA test was performed for the data
changes by time passing, both in experimental group and the
control. The standardizations of the index were as followings.
1) Simplified patient hygiene performance index
Disclosing solution was used by use of cotton pellet to painting it on the tooth surface and examination after washing oral
cavity with water. Give one point if the disclosing agent left at
any site of mesial, distal, occlusal, cervical or central, both in
buccal surface and lingual surface. The average score was calculated from 0 point to 5 points, examined tooth as buccal side
on upper first molar and upper and lower central incisor, and
lingual side of the lower first molar tooth. The average score and
standard deviation was calculated from the data of 6 surfaces
plaque score both in experimental group and the control and
compared each other, at before experiment, a week, 2 weeks and
4 weeks later.

Figure 2. Routine toothbrush for control group.
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2) Tongue plaque index
Tongue plaque score was estimated as dividing the dorsum
of the tongue with 9 sections as 3 for horizontal section and 3
for vertical section and give 1 point if the tongue plaque was existent in a section. So it was calculated from the score 0 to 9 for
each subject and the average score was estimated both in experimental group and the control.
3) Oral malodor
The amounts of volatile sulfur compound .was measured by
use of B&B Checker (mBA-21, Plustech). Five minutes warming up is needed after main switch on and press OG button. Let
the subject close the mouth for 3 minutes before checking for
collecting the oral malodor. Insert the mouth piece with 4 or 5
cm length into the mouth, and let subject breath with the nose
and not blow the air with the mouth, for 15 seconds. The relative
amounts of volatile sulfur compound with BBV level will be
checked automatically and show the level on the digital screen.
The evaluation was suggested as 0 to 50 BBV as normal, 50 to
70 BBV as mild oral malodor, 70 to 90 as a moderate oral malodor and over 90 BBV as severe level.
All data were analyzed and compared between the experimental group and the control, before experiment, a week later, 2 weeks later and 4 weeks later, applying t-test and repeated
measure ANOVA test, by use of IBM SPSS ver. 19.0 program
(IMB Co., Armonk, NY, USA).

Table 1. The comparison of S-PHP according to the time passing
Group Number
Exp.
30
Con.
30
p-value

Before

1 week

2 week

Results
1. Simplified patient hygiene performance index
S-PHP index was average 2.81±0.53 in experimental group
and 2.61±0.52 in control and there was no significant different
between two groups. It revealed also no significant different in
a week later, but there was significantly different in 2 weeks later
as 2.26±0.31 in experimental group otherwise 2.58±0.50 in the
control group (p<0.05) and 2.11±0.26 in experimental group,
but 2.66±0.46 in the control, after 4 weeks later as significantly
different in statistically (p<0.05) (Table 1).
Moreover, it revealed the significantly different of S-PHP in
statistical, between before experiment , a week later, 2 weeks
later and 4 weeks later in experimental group (p<0.05), and also
different on the interaction effect (p<0.05) otherwise no different in the control group (p>0.05) (Table 2, Figure 3).

2. Tongue plaque index
Tongue plaque index was 4.13±1.01 in experimental group
and, 3.67±3.43 in the control group before experiment and there
was no significantly different between two groups (p>0.05).
But there was significantly different in statistical in tongue plaque index, between the experimental group and the control, after a week later as 2.90±0.88 in the experimental group otherwise 3.43±0.97 in the control group (p<0.05). Moreover, the
more differences were revealed as 2.43±0.63 in experimental
group but 3.03±0.67 in the control in 2 weeks later and
2.07±0.78 in experimental group, but 3.23±0.86 in the control
in 4 weeks later (p<0.05) (Table 3).
There was a significantly different in tongue plaque index by

4 week

2.81±0.53 2.52±0.32 2.26±0.31 2.11±0.26
2.61±0.52 2.63±0.45 2.58±0.50 2.66±0.46
0.161
0.292
0.005**
0.001**

Values are presented as number only or mean±standard deviation.
S-PHP: simplified patient hygiene performance index, Exp.: experiment
group, Con.: control group. p-value: p-value estimated by Independent two-sample t-test. **p＜0.01 by independent two-sample
t-test between experimental group and control group.
Table 2. The interaction value of the time and the group for S-PHP
Source

F

p-value

Time
Group
Time*Group

17.395
4.532
19.476

0.000**
0.038*
0.000**

S-PHP: simplified patient hygiene performance index. p-value: p-value
estimated by repeated measure ANOVA test. *p＜ 0.05, **p＜0.01.

Figure 3. The interaction between the time and group for simplified
patient hygiene performance index (S-PHP). Con.: control group,
Exp.: experiment group.
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time passing in experimental group between before experiment, a week later, 2 weeks later and 4 weeks later, and the interaction for the time and the group was significantly different statistically (p<0.05) (Table 4, Figure 4).

Table 3. The comparisons of the tongue plaque index
Group Number
Exp.
30
Con. 30
p-value

Before

1 week

2 week

4 week

4.13±1.01 2.9±0.88 2.43±0.63 2.07±0.78
3.67±0.84 3.43±0.97 3.03±0.67 3.23±0.86
0.057
0.030*
0.001**
0.001**

Values are presented as number only or mean±standard deviation.
Exp.: experiment group, Con.: control group. p-value: p-value estimated
by Independent two-sample t-test. *p＜0.05, **p＜0.01 by independent two-sample t-test between experimental group and control group.

Table 4. The interaction level between the time and the group

3. The oral malodor as volatile sulfuric compound
Volatile sulfuric compound level was measured as 72.03±
13.71 in experimental group and 66.70±19.63 in the control
group, before experiment, and there was no significantly different between two groups statistically (p>0.05). But, there was
significantly different between two groups from a week later
as 55.23±8.93 in the experimental group, and 62.70±18.29 in
the control group (p<0.01). Moreover 48.70±8.13 in the experimental group but 58.37±18.27 in the control in 2 weeks later
(p<0.01) and 45.97±7.23 in the experimental group and
60.30±17.09 in the control group, as a significantly different in
statistical between two groups (p<0.01) (Table 5).
There was significantly different in BBV level according to
the time passing in the experimental group, but no different in
Table 6. The interaction between the time and the group for oral
malodor

Source

F

p-value

Source

F

p-value

Time
Group
Time*Group

67.374
6.463
23.752

0.000**
0.014*
0.000**

Time
Group
Time*Group

111.641
3.309
34.554

0.000**
0.074
0.000**

p-value: p-value estimated by repeated measure ANOVA test. *p＜
0.05, **p＜0.01.

p-value: p-value estimated by repeated measure ANOVA test. **p＜
0.01.

Figure 4. The interaction level between the time and the group for
tongue plaque index.

Figure 5. The interaction for the oral malodor between the time and
the group.

Table 5. BBV level as volatile sulfuric compound in the experimental group and the control
Group

Number

Before

1 week

2 week

4 week

Exp.
Con.
p-value

30
30

72.03±13.71
66.7±19.63
0.227

55.23±8.93
62.7±18.29
0.049*

48.7±8.13
58.37±18.27
0.010**

45.97±7.23
60.3±17.09
0.001**

Values are presented as number only or mean±standard deviation. Exp.: experiment group, Con.: control group. p-value: p-value estimated by
independent two-sample t-test. *p＜0.05, **p＜0.01 by independent two-sample t-test between experimental group and control group.
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statistical in the group (p>0.05). but it revealed the significantly
different in interaction between the time as a week later, 2 weeks
later and 4 weeks later and the groups (p<0.05) (Table 6, Figure
5).

Discussion
Dental plaque as microfilm on the tooth surface can be eliminated by a simple mechanical cleansing and the most effective
way to control it would be a tooth-brushing [2]. Tooth-brushing
effect is known as not only to clean the tooth surface by eliminating the dental plaque on the tooth surface and not to form it with
calcification as dental calculus but also to perform the gingival
massage to stimulate the healthy gingival epithelium and enhance the blood circulation to diminish the gingival inflammation [6].
This study showed such effect as the plaque removal effect,
tongue plaque removal and oral malodor control effect by use
of the 360 degree round head tooth-brush, compared with the
use of routine shaped tooth-brush through the clinical experiment, in order to help the recommendation for proper type of
the tooth-brush according to the tooth conditions.
It revealed more effect for the decreasing of S-PHP and significantly different between the experimental and the control,
in 2 weeks and 4 week later (p<0.05). It was considered as due
to the more effect on the proximal site cleansing by use of 360
degree round head tooth-brush with more bristles in a tuft on
the tooth-brush, than to use with the plane tooth-brush. Bay et
al. [7] have reported that round shaped head tooth-brush was
more effective to remove out the dental plaque which was adhered at the detailed tooth surface, for the more filaments were
inserted in a rounded head typed tooth-brush. Moreover, it
seemed that lots of the subjects had tried more cleaning actions
with the use of 360 degree round headed tooth-brush, because
it was similar shaped with the interdental brush in big size, and
educated how to use it in detail and more interested than to use
routine tooth-brush.
Tongue plaque index were decreasing tendency at both
groups by time passing but there was significantly different in
average tongue plaque from a week later for experiment
(p<0.05), as lower in experimental group than in the control.
Tongue plaque is known as consisted with the epithelial cells
from filiform papillae, leukocyte, micro-organisms and micro
sized food debris and coat as white thin layer on the dorsum of
the tongue [8]. It should be eliminated by tooth-brushing as mechanical cleansing because it contained the bacteria in it [9].
On the procedure for experiment, tongue cleansing instruction on the procedure of the tooth-brushing before experiment, could decrease the tongue plaque index in both group, but

it seemed more effective for the tongue cleansing by use of 360
degree round shaped head tooth-brush could be accessed at the
central area which could be easily attached the plaque on the
dorsum of the tongue, without any irritation or vomiting
sensation. So 360 degree round head tooth-brush could be recommended to use the tongue plaque removal effectively.
It revealed the more decreasing effect of the relative amounts
of volatile sulfuric compound, measured as BBV level, in the
experimental group than in the control, from a week later of the
experiment, and it showed the significantly different statistically between two groups (p<0.05). It might be due to the more
elimination of the tong plaque in experimental group than in the
control, although the more decreasing effect of the dental plaque
in the experimental group, it considered more influence to effect
for the removal of the tongue plaque for the oral malodor control
[10].
In conclusion, from the results above, it could concluded that
360 degree round head tooth-brush might be effective to decrease the dental plaque especially at the proximal area, diminish the tongue plaque and oral malodor, with the proper
tooth-brushing instruction, and recommended to use the early
stage of gingivitis or caries by accumulation of the proximal plaque and oral malodor control by diminishing the tongue plaque
effectively.

Conclusion
The authors have experimented clinically in order to find the
plaque removal effect at tooth surface and tongue and oral malodor through measure S-PHP index, tongue plaque index and
the amounts of volatile sulfuric compound checked by B&B
checker, both in experimental group and the control, after supply 360 degree round head tooth-brush for 30 subjects in experimental group and plane routine tooth-brush for 30 subjects
in control, and the data of S-PHP, Tongue plaque and BBV for
oral malodor , both in experimental group and the control for
a week, 2 weeks, and 4 weeks later were collected and compared
with the experimental group and the control on each period.
The obtained results were as followings.
Simplified Patient Hygiene Performance index was less in
experimental group than in the control on 2 weeks later and 4
weeks later in experiment (p<0.05). And the significantly different between the group and the time was effective for interaction (p<0.05).
Tongue plaque index was revealed as less score in experimental group than in the control on a week later, 2 weeks
and 4 weeks later (p<0.05), and the interaction between two
groups as the group and the time was significantly different as
effective in the experimental group (p<0.05).
www.ijcpd.org
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Oral malodor as the amounts of the volatile sulfur compound
was checked as less level in experimental group than in the control from a week later of experiment (p<0.05), and the interaction between the group and the time was significantly different as effective in experimental group (p<0.05).
From the results above, it could concluded that 360 degree
round head tooth-brush might be effective to decrease the dental
plaque especially at the proximal area, diminish the tongue plaque and oral malodor, with the proper tooth-brushing instruction, and recommended to use the early stage of gingivitis
or caries by accumulation of the proximal plaque and oral malodor control by diminishing the tongue plaque effectively.
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