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Objective: In order to compare plaque removal capability and subside by use of rubber toothbrush and versus standard clin-
ical study was perforemed.

Methods: Thirty volunteers over the age of 20 years old participated in the study. Half of the participants were categorized as 
the experimental group, and the other half as the control. Rubber tipped toothbrushes were supplied to the experimental 
group and standard (nylon) toothbrushes were supplied to the control group. Each group was instructed to use their assigned 
toothbrushes for oneweek. After a one week for the rest period, the groups with the use of the rubber tip was changing the 
use toothbrush and the group with standard toothbrush changes to use the rubber tip. Papillary, Marginal, Attached (PMA) 
index and Patient hygine perforemance (PHP) index were measured before and after the experiment and compared with 
those of the control group.

Results: PMA index decreased from 2.60±1.43 to 1.50±1.11 (p＜0.05) and PHP decreased slightly from 1.57±0.50 to 
0.80±0.32 in the experimental group (p＜0.05).

Conclusion: It is recommended that dental patients with early stages of gingivitis use rubber tipped toothbrushes.
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Introduction

Dental caries and periodontal disease occur with high in-

cidence and typically lead to teeth extraction in Korea. There-

fore, in order to preserve the masticatory, phonetic and cosmetic 

functions of teeth, dental caries and periodontal disease should 

be properly managed. For prevention of dental caries and perio-

dontal disease, the two major oral diseases, management of oral 

biofilm, which can be regarded as the primary etiology of these 

diseases, is important. The acid produced by bacteria that exist 

in the oral biofilm causes dental caries through demineraliza-

tion of tooth structure; periodontal disease-related bacteria in-

cluding some anaerobic bacteria residing in the oral biofilm se-

crete toxins that damage periodontal tissues. In addition, undis-

turbed oral biofilm becomes dental plaque and through the proc-

ess of calcification can worsen oral health and accelerate perio-

dontal disease [1].

Schmid et al. [2] reported that a toothbrush with a tuft at-

tached to the lower part of the bristles showed a more enhanced 

plaque-removing effect than conventional toothbrushes.
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Table 3. The configuration of toothbrush on experimental group

Experimental 
toothbrush

Toothbrush type
Heat-resisting 

temperature (oC)
Material of 

toothbrush bristles
Bristle 

softness
Hole 
shape

A Manual toothbrush 60 Rubber+PBT Soft Rectangular
PBT (Tapered)

B Manual toothbrush 80 Nylon Soft Round/rectangular

PBT: poly butylene terephthalate, Tapered: a shapenarrowing at the top of the toothbrush.

Table 1. Distribution of subjects (experiment)

Gender (n) Age (yr)

Total Male Female Mean±SD

30 13 17 21.97±2.24

SD: standard deviation.

Table 2. Characteristics of experimental toothbrush (A, B) bristles

Experimental toothbrush/
toothbrush bristles

A B

Types Rubber tip bristles Nylon bristles
Diameter (mils) 8 7
Length of toothbrush 

bristles (mm)
11.3 11.3

Shape Rubber tip ecposure at 
the center

General

Similarly, the most basic and practical way of effectively 

managing oral biofilm, the primary causative factor of dental 

caries and periodontal disease, is toothbrushing like this many 

of these documents emhasize brushing and bursing [3].

In a study on the gingival subside effects of toothbrushes, 

Jeong et al. [4] reported that silicone toothbrushes are different 

than conventional toothbrushes with nylon bristles in their re-

moval effect of the dental plaque and gingival inflammation 

with their gum massaging effects, there by, it could improve the 

gingival index and reduce the bleeding on gingival probing. 

Chae et al. reported that bristles given an embossed-shape 

(chess-type) were more effective at reduction of periodontal 

pockets and plaque-removal relative to conventional brushes 

[2].

Several previous studies on toothbrushes have been per-

formed, and, numerous toothbrushes are sold on the market, 

where could widen the range of choices for the public. In order 

to help easy choice for the public with selection of an appro-

priate toothbrush based on previous studies, the authors perfor-

emed the experiments to examine the effects of rubbertipped 

[5].

Materials and Methods

1. Subjects

This study was conducted targeting 30 adults aged of 20 years 

and older. The subjects consisted of 13 males and 17 females 

(Table 1).

A total of two types of toothbrushes were selected and used 

in this study, which were the experimental toothbrush (E-tooth-

brush, LG Household & Health Care) with rubber tips and the 

777toothbrush (C-toothbrush, LG Household & Health Care), 

an ADAS standard toothbrush, as the toothbrush for the control 

group (Table 2, 3).

2. Method

All subjects were instructed to use their assigned toothbrush, 

either as part of the experimental group or the control group, 

for about 3 weeks from December 10th, 2014 to December 31st, 

2014. They were instructed to brush their teeth three times daily 

after meals using the method they usually used to brush their 

teeth. PERIO toothpaste (LG Household & Health Care) was 

provided as a dentifrice, which was instructed to be used con-

tinuously during the experimental period.

In this study, we compared the plaque-removal and gingivi-

tis-subsiding effects of toothbrushing using the experimental 

toothbrush with high-density flocked rubber tip bristle sand the 

control toothbrush, which is an ADAS standard toothbrush, tar-

geting adults of at least 20 years old who were prosthesis-free 

and not undergoing orthodontic treatment.

Subjects were divided into two groups of 15 subjects each. 

The experiment was carried out in the following way: In a group, 

the experimental toothbrush was used first for one week and 

then the control toothbrush was used for a week, and in the other 

group, the control toothbrush was used first for one week during 

the same period of time and then the experimental toothbrush 

was used for one week. After the first toothbrush was used for 

a week, there was a one week resting period, during which time 

subjects were instructed to brush their teeth using their own 

toothbrush. Subjects were instructed to brush their teeth using 
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Table 4. Change in PMA index following use of experimental toothbrush

Index
Num-
ber

Base E C
p-valuea

M SD M SD M SD

PMA index 30 2.60 1.43 1.50 1.10 2.53 1.25 ＜0.001
p-valueb

＜0.00 0.60

PMA: Papillary, Marginal, Attached, E: following use of experimental 
toothbrush, C: following use of control tooth brush, M: mean, SD: 
standard deviation. ap-value by paired t-test between using E and using C.
bp-value by paired t-test between baseline and following toothbrush use.

Figure 1. Change of Papillary, Marginal, Attached (PMA) index after
using experimental toothbrush. E1: following use of experimental 
toothbrush 1.

Figure 2. Change of Patient hygine perforemance (PHP) index after
using experimental toothbrush. E1: following use of experimental 
toothbrush 1, C: following use of control tooth brush.

Table 5. Change of PHP index following use of experimental toothbrush

Index
Num-
ber

Base E C
p-valuea

M SD M SD M SD

PHP index 30 1.57 0.50 0.81 0.32 0.96 0.40 0.069 
p-valueb ＜0.00 ＜0.00

PHP: Patient hygine perforemance, E: following use of experimental 
toothbrush, C: following use of control tooth brush, M: mean, SD: 
standard deviation. ap-value by paired t-test between using E and using
C. bp-value by paired t-test between base and following toothbrush use.

the second toothbrush at the end of the one-week resting period.

Papillary, Marginal, Attached (PMA) index and Patient hy-

gine perforemance (PHP) index were measured by the use of 

a dental plaque disclosing agent on the labial surface of the right 

maxillary central incisor, buccal surfaces of the left and right 

maxillary first molars, the labial surface of the left mandibular 

central incisor and the lingual surfaces of the left and right man-

dibular first molars.

Results

In the clinical experiment, the PMA index following use of 

the control toothbrush was slightly decreased to 2.53±1.25 from 

2.60±1.43, which was the PMA index at baseline, but it was not 

statistically significant (p>0.05; Table 4).

However, the PMA index following use of the rubber tipped 

toothbrush was decreased in a statistically significant fashionto 

1.50±1.11 compared with baseline, which was also shown to be 

lower than the PMA index following use of the control tooth-

brush (p<0.05; Figure 1).

In the clinical experiment, PHP indices were 1.57±0.50, 

0.96±0.40 and 0.81±0.32 at baseline, following use of the con-

trol toothbrush and following use of the rubber tipped tooth-

brush, respectively (p<0.05). Demonstrates that the PHP indices 

for both toothbrushes were significantly decreased (Figure 2, 

Table 5).

There was no significant differences in statistical were noted 

in PHP indices according to use of both toothbrushes (p>0.05) 

There was no significant differences in statistical were noted in 

PHP indices according to use of both toothbrushes (p>0.05; 

Table 5).

Discussion

Oral bacteria are attached to thin layer of glycoproteins which 

are in turn attached to teeth surfaces and form colonies, and the 

film covering the tooth surface is referred to as oral biofilm. Oral 

biofilm, also known as dental plaque, is the primary cause of 

the two major oral diseases, dental caries and periodontal dis-

ease [6].

Oral biofilm is also called dental plaque, which is a thin layer 

of the complex for glucose and protein, adhere on the tooth sur-
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face [7].

Management of oral biofilm via toothbrushing is the most ef-

fective way to maintain oral health [8].

Toothbrushing not only inhibits plaque formation by remov-

ing food residues from the tooth surface, but also promotes 

tooth-cleaning and tooth-lubricating effects by removing pre-

viously formed oral biofilm and incompletely formed dental 

plaque and by polishing the tooth surface to inhibit re-attach-

ment of food residues and reformation of oral biofilm. Also, 

toothbrushing plays a role in maintaining healthy oral tissues 

by properly massaging the oral soft tissues including the gingi-

vae [9].

A toothbrush should be designed not only to achieve the ob-

jectives of toothbrushing efficiently, but to also avoid neg-

atively impacting dental and periodontaltissues [10].

Meanwhile, the American Dental Association recommended 

toothbrush have bristles that are flat in cross-section and possess 

resilience, and toothbrush heads small enough to reach to the 

entire tooth surface [11].

First, in terms of a suitable length in a toothbrush head, given 

that the dental arch of humans is generally semi-circular, it is 

hard to brush all for the teeth because those teeth that are ar-

ranged around the dental arch and only one spot can be cleaned 

with typed toothbrush at a time. Therefore, it is generally recom-

mended to divide a dental arch into six sections with 2-3 teeth 

as a unit and brush each section about 10 times [12].

It was found that suitable lengths of toothbrush heads for 

Korean adults were 21.4-30.5 mm and 20.9-29.6 mm for men 

and women, respectively; the width of toothbrush bristles in 

cross-section was 7.6 mm or narrower; and the length of the bris-

tles was at least 10.7 mm and 10.3 mm for men and women, re-

spectively [13].

According to a study , dental plaque can be reduced by about 

71%-86% of the buccal and lingual tooth surface and 60%-74% 

on adjacent tooth surfaces through toothbrushing and it was re-

ported that 89%-96% dental plaque can be removed by using 

an inter-dental brush in combination with a toothbrush [14].

It was found that suitable lengths of toothbrush necks for 

Korean adults were at least 21.3 mm and the proper angle of the 

neck was about 6o [20] It was also found that suitable lengths 

of toothbrush handles for Korean adults were at least 13.5 cm 

and male12.6 cm for men and women, respectively [15].

In this study, as shown in (Table 4), the PMA Index was shown 

to be significantly decreased from 2.60±1.43 to 1.50±1.11 

(p<0.05), only after use of the rubber tipped toothbrush com-

pared with baseline. Furthermore, a comparison between use 

of the rubber tipped toothbrush and the control toothbrush 

showed that PMA index was significantly different (p<0.05; 

Figure 1).

In addition, as shown in (Table 5), the PHP Index following 

use of the rubber tipped toothbrush was significantly decreased 

from 1.57±0.50 to 0.81±0.32 (p<0.05), when compared to base-

line values (Figure 2).

Conclusion

Rubber tipped toothbrushes have both gingivitis-mitigating 

effects and a dental plaque-removal effects. Although the con-

trol group also show reduction in these factors, there was no stat-

istically significant difference in the gingivitis-mitigating ef-

fects, and both toothbrushes demonstrated dental plaque-re-

ducing effects.

In particular, the rubber tipped toothbrush on demonstrated 

gingivitis-mitigating effects, which is note worthy because the 

rubber tipped portions in the center of the toothbrush protrude, 

making it easier for bristles to reach between the gum. It’s easy 

to get into between the gums. Also, the softness of the rubber 

tips causes less irritation upon contact with the gingival in addi-

tional to have a massaging effect.

According to the laboratory and the clinical experiment, the 

plaque removal effect and gingival subside effect were more in 

the group which than used the rubber tip toothbrush, than in the 

group wsed the nylon toothbrush.

So, it was recommended to use the rubber tipped toothbrush, 

for early gingivitis dental patient.
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