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Abstract

The purpose of this study was to determine the level of toothbrush bacterial growth, whether the dryness
of the toothbrush head differs depending on the number of holes in the head, and to use these results
as a reference for future toothbrush design. Two-millimeter holes were created on the head of the
toothbrushes in groups of three, one, or zero holes. We made the solution with Streptococcus mutans,
and the toothbrushes were placed in the solution and agitated. The toothbrushes were shaken to remove
moisture and allowed to air-dry. The toothbrush heads were swabbed with saline and then placed in two
inoculation groups. The first group was inoculated with a 10* dilution of the S. mutans culture and the
second was inoculated with the original culture. After incubation, bacterial colony numbers were measured.
The number of holes on the toothbrush head correlated with a decrease in number of cultured bacterial
colonies. Our model of a toothbrush head with holes indicated that these holes in the toothbrush head
were effective in reducing the level of microbial contamination and that a greater number of holes creates
an improved toothbrush sanitation effect. The average number of colonies on the head of toothbrush by
number of holes was high, followed by the number of holes 0, 1 and 3, and the average number of colony
among toothbrush heads was same. The use of a toothbrush with holes between the toothbrush head
indicates that it is effective in reducing the level of microbial contamination between the toothbrush head
and toothbrush and the higher the number of holes, the better the effect.
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Fig. 1. A toothbrush with a hole of about 2 mm in diameter.

1 holes

3 holes

21



Journal of Korean Academy of Dental Administration 2018 Vol. 6. No. 1

0 holes

1 holes

3 holes

Fig. 2. S. mutans colony of toothbrush head by number of holes.
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Fig. 3. Graph of number of S. mutans colony in tooth-
brush head by number of holes.
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Table 1. S. mutans colony number and Inhibition rate
of toothbrush head by number of holes

CFU/mI(10°)  Inhibition rate (%) p-value
0 holes 9.261+2.093 0 <0.001

1 holes 5.705+0.833 384+9.0
3 holes 2.810+1.439 69.7+£165
Total 5.925+3.072

: ANOVA.
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(2) 7Y 75 31& 89| S, mutans B4 X3

T4 7A57} S. mutans®] B4l v|AE FFS X
ARE A}, A7t 0711 A&l Histed 171, 371
2 545 colony?] 71 FA fadhe Ao2 U
ok P 07091 A&l Blsf 17090 31&9] A
&2 38.4+9.0%, 371 H&] Ashee 69.7+
15.5% % e THFig. 4).

2.+ =8O, 174, 370) A&ER Afo]9] S
mutans colony=T& Z7J5ttt. BHIERA|of] A5

colony4:

120

mo7f
100 1 m17f

37l

80 4

60 4

a0

20 A

o4
1 2 3 1 s 6 7 8  mxa

Fig. 4. S. mutans low rate graph of toothbrush head
by number of holes.
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Fig. 6. Graph of S. mutans colony between tooth—
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Fig. 5. Formation of S. mutans colony between toothbrush heads by number of holes.

23



Journal of Korean Academy of Dental Administration 2018 Vol. 6. No. 1

Ka)

Table 2. S. mutans colony and Inhibition rate between
toothbrush heads by number of holes

CFU/mI(10°)  Inhibition rate (%) p-value
0 holes 0.224+0.039 0 0.010

1 holes 0.107+0.087 52.4+39.0
3 holes 0.015+0.007 93.1+3.2
Total 0.115+0.102

- ANOVA.
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Fig. 7. S. mutans low rate graph between toothbrush
heads by number of holes.
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