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A basic study of the cleaning ability for toothbrush selection for special needs patients
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[Abstract])

It is important for person with special needs to select appropriate toothbrushes.

However, there is no objective functional index for toothbrush selection.
This paper consists of two studies. First, SHC model consisting of a semi-circular rod with a
diameter of 8.0mm fixed to a flat plate was used for evaluation of cleaning ability and comfort
of the toothbrushes. Three kinds of toothbrushes were used; RO-S1: flat profile, ST-M:
super tapered bristles, FU-L: multi tufts. Second, three aspects were measured using flat
model: the surface cleaning ability, the critical stroke for the movement of the tip of the
bristles, and the extent of increase of bristle in a vertical facing direction of toothbrushing.
Three of them had super tapered bristles with different head sizes, the other had rounded
bristles with a flat profile.

According to the first study, the cleaning performance of the toothbrush with multi-
tufts was higher than that of the other one. In the second study, a large toothbrush could
improve the surface cleaning performance under strong force and repeated brushing times,
and had the least deflection.

[t is suggested that multi tufts or super tapered bristles with a large toothbrush is higher
cleaning performance than rounded bristles with a compact head for person with special
needs who have low brushing skills. However, when it is necessary for them to use a large
one, they should use stronger brushing force and repeated brushing times than one with a

compact head.
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&2. NOE—7EICEY S8t

a. AZDE — 7 ED b. AZD & — 7 fED ]
RIEBEOEEICL 5 £2EMHE EH7 7 VOERICLZZERR
50gf 150gf RO-S1 ST-M
100gf * ¥ ST-M * %
150gf ER ] ER FU-L * * ¥
TukeyHSD **p<0.01 TukeyHSD **p<0.01
RlEREORE
50gf 100gf 150gf

RO-S1

FU-L

Ee. BREGTICBIIBRT —7DORIB/ Y Z—>

#£3, EET FVICLBSHCETLARIBERDOBEMED
SLRBEEE & FEHEEN

a. BWET7 7 ORMBEHEOENENOTERMEE b 223 HEABEORBHROWEICL2E2ELE

mit (SD)
RO-S1 ST-M FU-L S0gf 100gf
50gf  19.4 (1.8) 3.1 (1.2) 337 (2.2) 100gf =
100gf  56.8 (22) 3L1 (L7) 562 (2.9) 150gf  ** =
150¢f  67.5 (0.8) 456 (18) 653 (13) TukeyHiSh *p<00
—RBREATS n=3 R e
BliEEnEEp<0.01, H7 7 0EHEp<0.01 . B FHEEOR T IVDEEICLSZZERER
RO-51 ST-M
STM **
FlU-L ok FT

TukeyHSD **p<0.01
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T4, BE7IF7VICLBSHCETFARIRBROBEMEED
T2+ BB RIEE I & BaT BRI

a. ZET 7 VORIBEOHERNOTE+EHSHEEE b. T2+ FHIEEED

mi_(sD) RIBEOWEIZ L 2 EEHE
RO-51 S5T-M FU-L 50gf 100gf
50gf 736 (2.0) 59.0 (3.0) 69.1 (0.7) 100gF  **
100gf 80.2 (2.2) 85.5 (1.5) 75.8 (1.7) 150gf b i
150gf 84.9 (1.8) 86.5 (1.0) 843 (14 TukeyHSD **p<0.01
“REESESH n=3
BIRE0EEp<0.0], B7 5 L OEEP<0.01 c. T+ HoFERED
M7 ZVOBBEICLSZEIE
RO-31 ST-M
ST-M n.s.
FU_L i £

TukeyHSD *p<0.05, **p<0.01

&5, BE7 7 L ORREEROER T — 7 D2 HERETR & HEHERT

a. BETZVIIE T SRBRHEORES L URREHOENICL 2T2HBER

mi (5D}
[EE= GR GF SY DS
501FE 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.2(0.3)
— 1007ZE 0.0 (0.0 0.0 (0.0) 0.0 (0.0) 12.4(6.3)

g . . .
150Z4E 0.0 (0.0} 0.0 (0.0) 0.5(0.7) 30.4(6.7)
200i%4iE 0.0 (0.0 0.7(1.2) 5.0(2.3) 46.2(7.2)
501TE 0.0 (0.0 0.0 (0.0) 0.0 (0.0) 0.4(0.4)
100ZE 0.0 (0.0 0.1(0.0) 0.9(1.0) 29.5(18.4)

100gf .
1504ZE 3.6(3.3) 12.8(5.0) 24.9(6.9) 69.9(21.0)
200iziE 18.3(11.8) 38.9(9.6) 61.2(2.6) 110.6(16.0)
50{TE 0.1(0.2) 0.0 (0.0) 0.0 (0.0) 8.2(4.9)
100ZE 8.1(3.3) 11.6(8.6) 20.0(16.2) 86.0(31.0)

200gf _ _ _
150fF1E 57.0(6.2) 69.0(10.6) 79.6(18.6) 154.8(16.4)
200{F1E 109.4(7.3) 117.5(6.8) 135.1(19.2) 203.4(14.2)
501TiE 0.0 (0.0 0.0 (0.0) 0.0 (0.0) 27.3(19.9)

s 100fxE 16.2(7.7) 24.0(9.2) 43.8(9.6) 142.8(20.8)

g ; " : .
150FE 95.1(17.4) 104.4(5.3) 124.4(15.6) 217.7(14.8)
200ixiE 166.9(22.0) 176.2(1.7) 178.0(13.3) 263.3(11.4)

SARESES e

RlIEEOEEp<0.01, RIEE#p<0.01, &Y 7 0EHEp<0.01

. EEFEEEEO c. TEHRERED d. TE=HERED

RIEEOREIZL24EHE RIREIIC & 2 ZEHE 77 vOEEICE RS ERE
50gf 100gf 200gf 504FE  100&FE  150&iE ST-LL ST-L ST-5

100gf * 100418 * % ST-L n.s.

200gf * ok * & 1508 * ok * * ST-S * & * &

300gf * ok * & * & 20018 * % * ® * K RO-52 n.s. * * ok

TukeyHSD **p<0.01 TukeyHSD **p<0.01 TukeyHSD **p<0.01, n.s.: not

significant
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®6. &

B7 7 ORRERBOBR T —7 DL + BPA RIMETE & Bt

a. ZEZ 7 VBT ARIRHEORBEHROTES L URIRERHOEWIC L2 TLHERE wi (s0)
EiEs GR GF sY DS
50418 3.3(5.5) 13.9(11.1) 63.1(32.1) 72.3(37.8)
100418 61.1(24.8) 78.8(21.6) 134.5(21.7) 168.1(53.1)
o0t 1501248 110.9(26.2) 129.4(12.1) 167.4(20.6) 201.6(55.3)
2007245 159.4(24.1) 163.7(17.8) 185.5(22.5) 218.7(50.1)
m'so?w='m“”“““”828(18?;““““'m'm”'?58(2?8;'m'm”””“”'1820(58J'”uuuuuuuulﬁsgtﬁla{m"m'
100418 198.6(13.8) 184.3(15.3) 223.9(16.8) 247.5(56.0)
100gt 150i318 268.3(10.8) 236.7(15.9) 243.7(11.5) 273.4(32.1)
2007248 330.4(29.1) 265.5(11.6) 255.5(11.7) 293.4(20.2)
S i g ot g G e s
Sl 1007EE 348.4(13.5) 303.6(6.6) 295.3(31.3) 316.2(8.8)
1507%1E 399.0(11.1) 342.5(7.6) 308.0(29.9) 341.8(17.7)
200%E4E 426.2(8.5) 369.1(13.2) 328.4(38.6) 350.8(18.4)
e el S i
30061 1004 407.4(31.8) 362.7(6.5) 325.9(9.9) 359.7(2.9)
150448 461.4(17.4) 394.5(1.4) 350.3(18.7) 371.8(3.8)
20018 485.5(16.3) 413.2(6.0) 361.6(13.1) 383.0(4.0)
=REESE n=3

RlIEEnEEp<0.01, RIEEEp<0.01, B> 0EEp<0.01

b. E& + HoEEEEED
RIFEEOREICL 2 2EHE

c. EE+HoHERED

RlIFE#HIC L 22 EHE

d. B2+ TS FEEEED
W77 VDEEICLAEZEE

50gf 100gf 200gf 504FE 1004FE 150FE ST-LL ST-L ST-S
100gf * % 100=FE * % ST-L *
200gf * ok * 150418 * % * % ST-S * % n.s.
300gf * ok * * & 2004F(E * ok ® * * & RO-52 n.s. # ok * ok

TukeyHSD **p<0.01

TukeyHSD **p<0.01
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F1. BET 7 DEERST & HatHEET

RIR200FEF IcEIT2BEA O —7
m{SD)
ST-LL ST-L ST-8 RO-52
50gf  2.3(0. 7 1.4(0.3) 3.1(1.0) 0.9(0.8)
100gf 1.9(0. 1) 2.3(0.3) 4.0(0.3) 05(0.3)
200gf 2.6(0. 1) 3.6(0.8) 5.2(0.4) 1.1(0.5)
300gf 3.2(0.3) 45(0.3) 6.2(0.3) 2.0(0.3)
ZREESEHST; n=3

BliRZEnHFEp<0.01, &7 7 nfEEp<0.01

b. BIE200FERICE T 3BRA to—2 0
RIREBEDEEICLA2L2EIE

50gf 100gf 200gf
100gf n.s.
200gf * ok *
300gf * ok S * ok

TukeyHSD **p<0.01, n.s.: not significant

8. &HW7 7
a. RIIF200/FERICEIT 2 AW an(SD)
GR GF sy DS
50gf  0.5(0.1) 1.2(0.2) 1.1(0.2) 1.2(0.2)
100gf  1.2(0.3) 1.5(0.3) 2.0(0.2) 2.0(0.2)
200gf  1.9(0.1) 2.6(0.3) 4.3(0. ) 2.9(0.6)
300gf  2.7(0.2) 4.2(0.4) 5ﬂ 3.8(0.5)
CREESES n=3
BB 0 Ep<0.01, ¥ 7 0E#HEp<0.01

b. RIFF200FERICHE T2 AWD
RImFROHREICL 2 ZEHLE

50gf 100gf 200gf
100gf * ok
200gf * * ok
300gf Y B Y

TukeyHSD **p<0.01

c. RIFR200FERFICEII3BER -2 0
MY ZVvOBREICLS2SEHE

ST-LL 5T-L ST-S

ST-L * %
ST-S * n.s.
RO-52 n.s. * ok # ok

TukeyHSD **p<0.01, n.s.: not significant

YORIFIEOIEIME (AW) &HatRER

c. RiR200FER ICHEIT2 AWD
E7ZVDERICL2EEHE

ST-LL 5T-L ST-S

ST-L * ok
3T-38 E] * K
RO-32 * n.s. * ok

TukeyHSD **p<0.01, n.s.: not significant
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