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ORIGINAL ARTICLE

Wear of Tapered and Spiral Toothbrush Bristles

Ploylada Vitavaspan* Penchanok Santhaveesuk* Tamsadej Kaosal*
Yosvimol Kuphasuk** Varunee Kerdvongbundit***

Abstract

Objective: The purpose of this study is to study the wear and the appearance of tapered
and spiral toothbrush bristles.

Materials and methods: Thirty volunteers had full mouth scaling and polishing. Brushing
were randomly assigned into 2 intervals with tapered and spiral toothbrushes, assigned toothpaste
and modified Bass technique for 3 minutes twice daily for 1 month. Two weeks after complete the
first interval, they had full mouth rescaling and polishing. The second part of the study was done for
another 1 month with the other toothbrush. At the end of the study, all 60 used toothbrushes and
other 6 unused tapered and 6 unused spiral toothbrushes were examined for wear rating and bristle
end appearance were examined under a scanning electron microscope.

Results: Both unused toothbrush bristles wore especially spiral type had defect 44.17
percent. The examination under scanning electron microscope found the change of both used
tapered and spiral bristles was significant difference at the end of 1 month. In used toothbrushes,
both bristle ends had changed from tapered or spiral end to bend, blunt and/or split end especially
spiral bristle. Both tapered and spiral toothbrushes changed in appearance from wear rating 1 and
the most change was at wear rating 2.

Conclusion: Both unused toothbrushes bristles changed their appearance and the spiral
bristle had lower standard of production. The used spiral bristles had more changed than used

tapered bristles.

Key words: Tapered toothbrush bristle, Toothbrush, Toothbrush splaying, Toothbrush wear, Spiral
toothbrush bristle
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Figure 1. The configuration of tufts in the head of toothbrush, white spots are the tufts used

in this study.
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Table 1. Wear rating and appearance in each bristle of unused toothbrushes

Bristle Design

Tapered Spiral
Wear Rating (n=6)
0 6 5
1 0 1
Bristle End Changing (n=240)
0 195 (81.25%) 134 (55.83%)
1 12 ( 5.00%) 4 (10.00%)
2 32 (13.33%) 70 (29.17%)
3 0 ( 0.00%) 8 ( 3.33%)
4 1 ( 0.42%) 4 (1.67%)
Total 240 240
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FoflumsuSudfisuruulsediy 2 vl fegly
nszgniAsaiuluauidsadu wumswisuudas
sUsvzevsuLlseRuansuy 4 Husulng oy
wuuRpfuisuudsesinideuaseianien

uanmsiwasundassusvoeessuulseiiuansue 1

Fofiunainee WissuudsediusinEenfidneas
1 gunlsvaNunianAsINaneuUe 2, 3 LAy 4
10U 224 18U susiisuudseiusianguad
anuouy 1 undsednusiaFodanesue 2, 3 uay
4 U 45 iU uaneveseidasAunvaia
fiszuanudoiiy 0.05 MuwuaanNTWaBLLYaY
sUsdasundsediuriaisiuazsilainde?
ANMULFANG 5 AN (gﬂﬁ 2 uay 3)

Table 2. Bristle end changing of each bristle in identical tuft from both toothbrushes of the same

patient
Spiral 0 1 2 3 4 Total

Tapered
0 0 0 0 0 2 2 (0.2%)
1 2 16 41 17 166 242 (20.1%)
2 0 5 29 14 92 140 (11.7%)
3 1 5 11 4 40 1 (51%)
4 1 35 110 70 539 755 (62.9%)

Total 4 61 191 105 839 1,200 (100%)
(0.3%) (5.1%)* (15.9%) (8.8%) (69.9%)
*Statistically Significant (p<0.05) by McNemar’s test
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Figure 2. Tapered toothbrush bristles (magnification x300 or x500) (A) unused; category 0 (B)
bend end; category 1 (C) blunt end; category 2 (D) split end; category 3 (E)

multiple appearances; category 4.
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Figure 3. Spiral toothbrush bristles (magnification x500) (A) unused; category 0 (B) bend end;

category 1 (C) blunt end; category 2 (D) split end; category 3 (E) multiple appearances;

category 4.
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Table 3. Bristle end changing of each bristle in 8 different tufts of used toothbrushes

Bristle Design

Position (Row, Tapered Spiral

Column) 0 1 2 3 4 0 1 2 3 4
1(1,2) 1 36 15 6 92 0 8 21 12 109
22, 1) 0 27 19 14 90 1 10 25 9 105
3 (4, 3) 1 15 21 10 103 1 4 22 24 99
4(6,1) 0 35 21 11 83 1 9 18 14 108
5 (6, 4) 0 25 13 3 109 1 4 27 17 101
6 (8, 2) 0 30 22 90 0 7 32 12 99
79 4) 0 37 8 3 102 0 10 24 10 106
8 (11, 1) 0 37 21 6 86 0 9 22 7 112
Total 2 242 140 61 755 4 61 191 105 839
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Table 4. Bristle end changing of tapered toothbrush in each wear rating

Wear Bristle End Changing: Number (%) Total
Rating 0 1 2 3 4

0 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0) 0 ( 0.0) 0
1 0 (0.0) 47 (39.2) 22 (18.3) 9 (7.5) 2 (35.0) 120
2 2 (0.2) 186 (20.2) 108 (11.7) 47 (5.1) 577 (62.7) 920
3 0 (0.0) 9 (5.6) 0 (6.3 5 (3.1) 136 (85.0) 160
Total 2 (0.2) 242 (20.1) 140 (11.7) 61 (5.1) 755 (62.9) 1,200

20
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Table 5. Bristle end changing of spiral toothbrush in each wear rating

Bristle End Changing: Number (%)

Wear Rating Total
0 1 2 3 4
0 0 (0.0) 0 (0.0 0 (0.0 0 (0.0 0 (0.0 0
1 0 (0.0 15 (12.5) 7 (22.5) 4 (3.3) 4 (61.7) 120
2 4 (0.5) 37 (4.9) 117 (15.4) 63 ( 8.3) 539 (70.9) 760
3 0 (0.0) 9(28) 47 (14.7) 38 (11.9) 226 (70.6) 320
Total 4 (0.3) 61 ( 5.1) 191 (15.9) 105 ( 8.8) 839 (69.9) 1,200
univsal
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