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Objectives: This study aimed to investigate the bristle tip morphology of toothbrushes sold in the

Korean market.

Methods: Tufts were taken from each of the 69 different toothbrushes that were selected. The
bristle specimens thus prepared were observed under a phase—contrast microscope. The images
taken by the microscope were then classified as round, tapered, or mixed. The proportion of ac—

ceptable rounded—end bristles and tapered bristles was then determined.

Results: Of the randomly selected 69 toothbrushes, 42 were domestic and 27 were imported. Of
the domestic toothbrushes, the proportion of acceptable toothbrushes was 52.4%, whereas the
corresponding proportion was 77.8% for imported products. In terms of classification based on
tooth brushing technigues, 55.0% of all manual toothbrushes had round-ended bristles. Moreover,
based on classification by age, 67.2% of the toothbrushes for adults were acceptable and 75.0% of

tooth brushes for children were termed non-acceptable.

Conclusions: The majority of toothbrushes sold in the Korean markets have acceptable bristles.
However, not one toothbrush had 100% acceptable bristles. The manufactures should improve their

manufacturing processes to produce bristles of the intended quality.
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Table 1. Toothbrush used in the experiment

Name Manufacturing Import/domestic Subject Manual/automatic ~ Bristle type
company

2080 original tanlyeogmo Aekyung Domestic Adult Manual Round
Antichisuk Clio Domestic Adult Manual Round
Clio gio interdental Clio Domestic Adult Manual Round
Clio gio whitening Clio Domestic Adult Manual Round
Median Gum care Amorepacific Domestic Adult Manual Round
Yuhan dentalcare FX Yuhan Domestic Adult Manual Round
Yuhan dentalcare FX Yuhan Domestic Adult Manual Round
Yuhan dentalcare FX secret Yuhan Domestic Adult Manual Round
2080 6-Line Aekyung Domestic Adult Manual Tapered
2080 9 motion sharp Aekyung Domestic Adult Manual Tapered
2080 original misemo Aekyung Domestic Adult Manual Tapered
2080 sensitive Aekyung Domestic Adult Manual Tapered
Antisirin Clio Domestic Adult Manual Tapered
Bamboosalt silin-i jeonmun LG H&H Domestic Adult Manual Tapered
Chogeugsemo toothbrush Nobrand Domestic Adult Manual Tapered
Clio curved nine Clio Domestic Adult Manual Tapered
Clio new gio 308 Clio Domestic Adult Manual Tapered
Median dual effection Amorepacific Domestic Adult Manual Tapered
Median Gum care Amorepacific Domestic Adult Manual Tapered
Median masterpiece of green tea Amorepacific Domestic Adult Manual Tapered
Perio slimtouch black pearl LG H&H Domestic Adult Manual Tapered
Perioe slim & clean LG H&H Domestic Adult Manual Tapered
Sensitive advanced Median Domestic Adult Manual Tapered
Total care toothbrush Nobrand Domestic Adult Manual Tapered
Totalcare O-zone Domestic Adult Manual Tapered
Yuhan dentalcare AMPM - AM Yuhan Domestic Adult Manual Tapered
Yuhan dentalcare intercooling Yuhan Domestic Adult Manual Tapered
Yuhan dentalcare LX Yuhan Domestic Adult Manual Tapered
Yuhan dentalcare sensitive nine Yuhan Domestic Adult Manual Tapered
Yuhan dentalcare spiral Yuhan Domestic Adult Manual Tapered
2080 crtstal silky Aekyung Domestic Adult Manual Mixed
Median calculus care Amorepacific Domestic Adult Manual Mixed
Median masterpiece of salt Amorepacific Domestic Adult Manual Mixed
Yuhan dentalcare AMPM - PM Yuhan Domestic Adult Manual Mixed
Clio wangkkumteul-i 3 level Clio Domestic Children Manual Round
Kids toothbrush step 2 Clio Domestic Children Manual Round
Xylikid mecard kids Mukunghwa Domestic Children Manual Round
Yuhan dentalcare toothis kids Yuhan Domestic Children Manual Round
B242 Nobrand Domestic Children Manual Tapered
Junior clio-R Clio Domestic Children Manual Tapered
Median kids beyelade Amorepacific Domestic Children Manual Mixed
Advantage complete anti-bacterial Oral-B Import Adult Manual Round
Advantage complete whitening Oral-B Import Adult Manual Round
Complete protection Parodontax Import Adult Manual Round
Crossaction greentea Oral-B Import Adult Manual Round
Oral-B 3D white 35 Oral-B Import Adult Manual Round
Oral-B pro expert clinical pro-flex Oral-B Import Adult Manual Round
Precision clean Oral-B Import Adult Manual Round
Pro-expert stages Oral-B Import Adult Manual Round
Cleanbetween Jordan Import Adult Manual Tapered
Complete protection Sensodyne Import Adult Manual Tapered
Gentle care Sensodyne Import Adult Manual Tapered
Gumprotector Jordan Import Adult Manual Tapered
Oral-B high elasticity ultra fine hair Oral-B Import Adult Manual Tapered
Oral-B high elasticity ultra fine hair blacktea Oral-B Import Adult Manual Tapered
Oral-B high elasticity ultra fine hair greentea Oral-B Import Adult Manual Tapered
Oral-B Ultra-fine velvet gum care Oral-B Import Adult Manual Tapered
Target sensitive Jordan Import Adult Manual Tapered
3D white Oral-B Import Adult Automatic Round
Cross action Oral-B Import Adult Automatic Round
Cross action power Oral-B Import Adult Automatic Round
Dualclean Oral-B Import Adult Automatic Round
Floss action Oral-B Import Adult Automatic Round
Sonicare s sensitive Philips Import Adult Automatic Round
Spinbrush prowhitening Arm & hammer Import Adult Automatic Round
Total oral care micro-vibration toothbrush 35 Oral-B Import Adult Automatic Round
Ultra-fine hair Oral-B Import Adult Automatic Mixed
Oral-B stages 2 Oral-B Import Children Manual Round
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Fig. 1. Black marking area is bristle cutting site.

Fig. 2. Bristle collection sites in one tooth brush.
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Fig. 3. Classification of morphology for round bristles (A: acceptable, N:
non-acceptable)?.

A1 A2 A3 N1 N2 N3 N4 N5

Fig. 4. Classification of morphology for tapered bristles (A: acceptable,
N: non-acceptable).
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Table 2. Classification according to the shape and condition of bristles
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Table 3. Types of bristles on toothbrushes by imported or not

Characteristic of bristles N %)
Bristles type
Round 29 (42.65)
Tapered 33 (48.53)
Mixed 6(8.82)
Total 68 (100.00)
Bristles condition
Acceptable 42 (61.76)
Non-acceptable 26 (38.24)
Total 68 (100.00)

Unit: N (%)
Tmport or Types of bristles Total P
not Round  Tapered  Mixed
Domestic  13(29.27) 24 (58.54) 5(12.20) 41 (100.00) 0.029*
Import  17(62.96) 9(33.33) 1(3.70)  27(100.00)

*P<0.05, by x*-test.

Table 4. Condition of bristles on toothbrushes by import or not

Unit: N (%)
Import or Condition of bristles ol »
not Acceptable  Non-acceptable
Domestic 21(51.22) 20 (48.78) 41(100.00)  0.034*
Import 21(77.78) 6(22.22) 27 (100.00)
*P<0.05, by x*-test.
Table 5. Types of bristles according to the subject Unit: N (%)
T f bristl
Subject ypes oL bristes Total P
Round Tapered Mixed
Adult 24 (40.000 31(51.67) 5(833)  60(100.00) 0.389
Children  5(62.00) 2(25.00) 1(12.50)  8(100.00)
Table 6. Condition of bristles according to the subject Unit: N (%)
Condition of bristles
Subject Total P
Acceptable  Non-acceptable
Adult 40 (66.67) 20(33.33)  60(100.00)  0.021*
Children 2(25.00) 6(75.00) 8 (100.00)

*P<0.05, by x*-test.
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Table 7. Types of bristles according to manual/automatic ~ Unit: N (%)

Manual/ Types of bristles

. Total P
automatic ~ Round ~ Tapered  Mixed
Manual ~ 21(35.59) 33(55.93) 5(847) 59(100.00) 0.007*
Automatic  8(88.89) 0(0.00) 1(11.11)  9(100.00)

*P<0.05, by x’-test.
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Table 8. Condition of bristles according to manual/automatic

Unit: N (%)
Manual./ Conditions of bristles Total »
automatic  Acceptable Non-acceptable
Manual 36 (61.02) 24 (40.68) 59(100.00)  0.305
Automatic 7(77.78) 2(22.22) 9 (100.00)
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