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Description 

This  invention  relates  to  a  toothbrush,  and  more  particularly  to  a  toothbrush  capable  of  exhibiting  a  high  cleaning 
function  sufficient  to  effectively  remove  hard  to  remove  dental  plaque  which  tends  to  readily  accumulate  at  areas  such 

5  as  recesses  between  teeth,  boundaries  between  teeth  and  gingivae  and  the  like  and  capable  of  feeling  soft  to  the  gin- 
givae  to  a  degree  sufficient  to  exhibit  excellent  usability. 

In  order  to  protect  teeth  and  gingivae  from  periodontal  diseases  and  dental  caries,  which  are  called  the  two  major 
dental  diseases,  it  is  essential  to  remove  dental  plaque  by  means  of  a  toothbrush.  For  this  purpose,  it  has  been  recently 
recognized  that  cleaning  of  teeth  which  is  carried  out  by  using  tips  of  the  fillings  of  a  toothbrush  is  effective  for  removing 

10  dental  plaque,  such  a  way  of  brushing  being  called  scrubbing,  the  Bass  technique  or  the  like. 
In  a  toothbrush  using  fillings  made  of  a  synthetic  filament  material,  the  fillings  are  each  formed  of  a  soft  material 

into  a  thin  shape  in  order  to  prevent  tips  of  the  fillings  from  damaging  gingivae  during  cleaning  by  brushing  such  as  the 
Bass  technique  or  the  like.  Such  fillings  feel  soft  to  a  user,  however,  they  fail  to  exhibit  rigidity  and/or  stiffness  sufficient 
to  permit  dental  plaque  to  be  effectively  removed,  as  well  as  satisfactory  durability. 

15  Also,  a  toothbrush  of  another  type  is  proposed,  which  is  constructed  in  such  a  manner  that  tips  at  both  ends  of  each 
of  the  fillings  are  each  formed  into  a  tapered  shape  so  as  to  permit  the  tips  of  the  fillings  to  enter  or  reach  areas  such 
as  recesses  between  teeth,  boundaries  between  teeth  and  gingivae,  and  the  like.  Unfortunately,  a  length  of  the  tapered 
tips  of  the  fillings  thus  provided  is  as  small  as  about  1mm,  so  that  the  toothbrush  fails  to  significantly  improve  both  a 
cleaning  function  and  a  soft  feeling  exhibited  to  a  user  thereof.  Thus,  the  tapered  tips  of  the  fillings  fail  to  exhibit  advan- 

20  tages  over  conventional  fillings  of  which  the  tips  are  rounded. 
Further,  it  is  known  that  fillings  each  having  tips  formed  into  a  pointed  tapered  shape  of  an  increased  length  by 

chemical  treatment  are  used  for  various  kinds  of  brushes  such  as  painting  brushes,  cosmetic  brushes,  face  washing 
brushes  and  the  like,  as  taught  in  Japanese  Utility  Model  Application  Laid-Open  Publications  Nos.  12934/1982  and 
65632/1982.  In  various  kinds  of  brushes  disclosed  in  each  of  the  above  Japanese  publications,  fillings  of  which  the  tips 

25  are  each  formed  into  a  pointed  tapered  shape  are  used  in  place  of  conventional  fillings  exclusively  made  of  natural  ani- 
mal  hairs,  to  thereby  improve  feeling  properties  of  the  brush,  its  durability,  its  sanitary  properties  and  the  like.  However, 
the  toothbrush  including  the  pointed  tapered  fillings  is  substantially  inferior  in  cleaning  performance  to  a  conventional 
toothbrush  having  non-tapered  fillings  set  thereon,  because  the  tapered  fillings  are  excessively  soft  or  flexible  owing  to 
a  improper  tapered  shape.  In  order  to  solve  the  problem,  it  is  required  to  provide  the  fillings  with  suitable  hardness  by 

30  increasing  a  maximum  diameter  of  the  fillings.  Unfortunately,  this  causes  the  pointed  tapered  tips  of  the  fillings  to  be  so 
hard  to  damage  gingivae. 

German  Utility  Model  specification  number  DE-U-90  12  603  describes  a  toothbrush  provided  with  fillings  having  a 
pointed  tapered  shape.  However  the  described  combination  of  dimensions  of  the  tapered  tips  of  the  fillings,  the  diame- 
ter  of  the  filling  setting  holes  and  the  intervals  between  filling  setting  holes  are  such  that  the  fillings  are  not  flexible 

35  enough  to  thoroughly  clean  a  periodontal  pocket  formed  by  a  weakened  gingivae.  Insufficient  cleaning  of  a  periodontal 
pocket  can  lead  to  periodontal  diseases  and  tooth  decay.  Furthermore,  the  combination  of  dimensions  of  the  known 
toothbrush  are  such  that  the  tips  of  the  fillings  often  do  not  reach  areas  such  as  recesses  between  teeth,  boundaries 
between  teeth  and  gingivae,  and  the  like,  and  can  therefore  be  ineffective  for  removing  food  debris,  dental  plaque,  and 
the  like  therefrom. 

40  The  present  invention  has  been  made  in  view  of  the  foregoing  disadvantage  of  the  prior  art. 
Accordingly,  it  is  an  object  of  the  present  invention  to  provide  a  toothbrush  which  is  capable  of  exhibiting  a  signifi- 

cantly  improved  tooth  cleaning  effect. 
It  is  another  object  of  the  present  invention  to  provide  a  toothbrush  which  is  capable  of  preventing  damage  to  teeth 

and  gingivae  during  cleaning  thereof. 
45  It  is  a  further  object  of  the  present  invention  to  provide  a  toothbrush  which  is  capable  of  effectively  cleaning  areas 

such  as  recesses  between  teeth,  boundaries  between  teeth  and  gingivae,  and  the  like. 
It  is  still  another  object  of  the  present  invention  to  provide  a  toothbrush  including  fillings  made  of  a  synthetic  filament 

material  which  are  capable  of  permitting  the  toothbrush  to  accomplish  the  above-described  objects  while  exhibiting  a 
soft  feeling  and  excellent  usability  to  a  user  thereof. 

so  In  accordance  with  a  first  aspect  of  the  present  invention,  a  toothbrush  is  provided.  The  toothbrush  includes  fillings 
made  of  a  synthetic  filament  material  and  a  handle  provided  at  a  distal  end  thereof  with  a  filling  setting  base.  Each  of 
the  fillings  is  formed  at  a  tip  thereof  into  a  pointed  tapered  shape  and  the  fillings  are  tied  up  into  a  plurality  of  bundles. 
The  filling  setting  base  is  formed  with  filling  setting  holes  in  which  the  bundles  of  the  fillings  are  set  so  as  to  permit  the 
pointed  tapered  tip  of  each  of  the  fillings  to  be  outwardly  projected  therefrom.  The  filling  setting  holes  are  arranged  in  a 

55  plurality  of  rows  in  parallel  to  a  longitudinal  direction  of  the  handle. 
In  the  toothbrush  of  the  present  invention  generally  constructed  as  described  above,  the  pointed  tapered  tip  of  each 

of  the  fillings  is  formed  with  a  length  of  4  to  8mm,  a  non-tapered  section  of  each  of  the  fillings  is  formed  with  a  maximum 
diameter  of  0.16  to  0.20mm  and  each  of  the  filling  setting  holes  is  formed  with  a  diameter  of  1  .5  to  2.0mm  and  spaced 
from  other  holes  at  an  interval  of  1  .0  to  1  .2mm  in  the  longitudinal  direction  of  the  handle. 
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In  a  preferred  embodiment  of  the  present  invention,  the  pointed  tapered  tip  of  each  of  the  fillings  may  be  formed 
with  a  length  of  4  to  7mm,  the  non-tapered  section  of  each  of  the  fillings  is  formed  with  a  maximum  diameter  of  0.  1  7  to 
0.18mm,  and  each  of  the  filling  setting  holes  may  be  formed  with  a  diameter  of  1.5  to  1.9mm  and  spaced  from  other 
holes  at  an  interval  of  1  .0  to  1  .2mm  in  the  longitudinal  direction  of  the  handle. 

5  These  and  other  objects  and  many  of  the  attendant  advantages  of  the  present  invention  will  be  readily  appreciated 
as  the  same  becomes  better  understood  by  reference  to  the  following  detailed  description  when  considered  in  connec- 
tion  with  the  accompanying  drawings  in  which  like  reference  numerals  designate  like  or  corresponding  parts  through- 
out;  wherein: 

10  Fig.  1  is  a  plan  view  showing  an  embodiment  of  a  toothbrush  according  to  the  present  invention; 
Fig.  2  is  a  side  elevation  view  showing  an  example  of  one  of  fillings  incorporated  in  a  toothbrush  according  to  the 
present  invention; 
Fig.  3  is  a  fragmentary  enlarged  plan  view  showing  a  filling  setting  base  of  the  toothbrush  shown  in  Fig.  1  on  which 
the  fillings  are  set; 

15  Fig.  4  is  a  fragmentary  enlarged  side  elevation  view  showing  the  fillings  set  on  the  filling  setting  base  of  Fig.  3; 
Fig.  5  is  a  side  elevation  view  showing  another  example  of  one  of  fillings  according  to  the  present  invention;  and 
Fig.  6  is  a  graphical  representation  showing  the  relation  between  diameters  of  a  tapered  tip  and  distances  from  a 
tapered  tip  end  in  each  of  fillings  having  tips  of  different  tapered  shapes. 

20  Now,  a  toothbrush  according  to  the  present  invention  will  be  described  hereinafter  with  reference  to  the  accompa- 
nying  drawings. 

Referring  to  Figs.  1  to  4,  an  embodiment  of  a  toothbrush  according  to  the  present  invention  is  illustrated.  A  tooth- 
brush  of  the  illustrated  embodiment  generally  designated  at  reference  numeral  10  in  Fig.  1  includes  fillings  12.  The  fill- 
ings  12  are  made  of  a  synthetic  filament  material  such  as  polyester,  polyamide,  polypropylene,  other  polyolefins,  or  the 

25  like.  The  fillings  12,  as  shown  in  Fig.  2,  are  each  formed  at  both  tips  thereof  into  a  pointed  tapered  shape  as  indicated 
at  reference  numeral  1  4.  Each  of  the  pointed  tapered  tips  1  4  has  a  length  of  4  to  8mm,  and  preferably  4  to  7mm.  Also, 
each  of  the  fillings  12  includes  a  non-tapered  intermediate  section  or  proximal  section  16  interposedly  arranged 
between  both  pointed  tapered  tips  14.  The  non-tapered  intermediate  section  16  is  formed  into  a  maximum  diameter  of 
0.16  to  0.20mm,  and  preferably  0.1  7  to  0.1  8mm.  The  toothbrush  also  includes  a  handle  1  8  made  of  a  suitable  synthetic 

30  resin  material  such  as  polypropylene,  as  resin  or  the  like.  The  handle  18  is  provided  at  a  distal  end  thereof  with  a  filling 
handle  18  is  provided  at  a  distal  end  thereof  with  a  filling  setting  base  20  as  shown  in  Figs.  1  and  3.  The  filling  setting 
base  20  is  formed  thereon  with  a  plurality  of  filling  setting  holes  22. 

A  plurality  of  the  fillings  12  formed  as  described  above  are  tied  up  into  a  plurality  of  bundles  and  then  each  bundle 
is  formed  into  a  U-shape  by  bending  a  central  portion  thereof.  The  bent  central  portions  of  the  respective  filling  bundles 

35  are  set  in  the  corresponding  filling  setting  holes  22,  resulting  in  the  toothbrush  being  fabricated  as  shown  in  Fig.  4. 
The  filling  setting  holes  22  are  each  formed  into  a  diameter  of  1  .5  to  2.0mm,  and  preferably  1  .5  to  1  .9mm.  Also,  the 

holes  22  are  arranged  in  a  plurality  of  rows  in  parallel  to  a  longitudinal  direction  of  the  handle  18  in  such  a  manner  that 
intervals  X  between  the  holes  22  in  the  longitudinal  direction  of  the  handle  18  are  set  to  be  1  .0  to  1  .2mm.  The  fillings 
12  bundled  and  bent  as  described  above  are  set  in  the  holes  22  so  that  the  length  Y  of  each  of  the  fillings  12  is  10  to 

40  12mm  as  in  the  conventional  toothbrush  (Fig.  4). 
The  above-described  construction  of  the  present  invention  was  achieved  after  a  number  of  experiments  performed 

by  the  inventors.  If  the  pointed  tapered  tips  14  have  a  length  exceeding  8mm,  the  rigidity  and/or  stiffness  of  the  fillings 
12  will  be  reduced  to  a  degree  sufficient  to  cause  the  cleaning  performance  of  the  fillings  12  to  be  significantly  deterio- 
rated,  whereas  a  length  less  than  4mm  causes  the  fillings  12  to  feel  unsoft  to  the  gingivae  and  makes  it  difficult  for  the 

45  tips  1  4  of  the  fillings  1  2  to  enter  or  reach  areas  such  as  recesses  formed  between  teeth,  boundaries  between  teeth  and 
gingivae,  and  the  like,  resulting  in  the  fillings  12  failing  to  exhibit  a  satisfactory  cleaning  action.  When  the  non-tapered 
intermediate  sections  16  of  the  fillings  12  have  a  maximum  diameter  exceeding  0.20mm,  the  tips  14  of  the  fillings  stim- 
ulate  the  gingivae,  leading  to  a  possibility,  depending  on  the  manner  of  cleaning  with  the  toothbrush,  that  the  gingivae 
will  be  damaged;  whereas  a  maximum  diameter  less  than  0.16mm  causes  the  fillings  12  to  fail  to  exhibit  rigidity  and/or 

so  stiffness  sufficient  to  permit  the  pointed  tapered  tips  1  4  of  the  fillings  to  exhibit  a  satisfactory  cleaning  function. 
If  the  filling  setting  holes  22  have  a  diameter  exceeding  2.0mm,  the  bundles  of  the  fillings  will  have  to  be  excessively 

increased  in  diameter,  resulting  in  it  being  difficult  for  the  tips  14  of  the  fillings  to  reach  or  enter  areas  such  as  recesses 
between  teeth,  boundaries  between  teeth  and  gingivae,  and  the  like.  Also,  such  a  diameter  of  the  holes  22  causes  the 
fillings  1  2  to  feel  unsoft  to  the  gingivae.  On  the  other  hand,  a  diameter  less  than  1  .5mm  causes  a  cleaning  action  of  the 

55  fillings  to  deteriorate  and  the  tips  14  of  the  fillings  12  to  be  readily  deformed  or  bent  into  a  tulip-like  shape,  leading  to 
the  tips  losing  their  utility. 

When  the  intervals  X  between  filling  setting  holes  22  in  the  longitudinal  direction  of  the  handle  18  are  more  than 
1  .2mm,  the  bundles  of  the  fillings  are  decreased  in  density,  so  that  the  cleaning  action  of  the  toothbrush  is  significantly 
deteriorated.  On  the  other  hand,  intervals  below  1  .0mm  cause  the  density  of  the  bundles  to  be  excessively  increased, 

3 
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to  thereby  make  it  difficult  for  the  tips  14  of  the  fillings  12  to  reach  or  enter  areas  such  as  recesses  between  teeth, 
boundaries  between  teeth  and  gingivae,  and  the  like  and  deteriorate  the  productivity  and  utility  of  the  toothbrush.  Inter- 
vals  between  the  filling  setting  holes  22  in  directions  other  than  the  longitudinal  direction  of  the  handle  18  may  be  suit- 
able  set  as  in  the  prior  art. 

5  The  length  of  the  pointed  tapered  tips  14  of  the  fillings  12,  the  maximum  diameter  of  the  non-tapered  intermediate 
section  16  of  the  fillings  12,  the  diameter  of  the  filling  setting  holes  22,  and  the  intervals  X  between  the  filling  setting 
holes  22  in  the  longitudinal  direction  of  the  handle  18  in  the  toothbrush  of  the  present  invention  which  are  set  as 
described  above  permit  the  fillings  1  2  to  exhibit  a  softness  similar  to  the  softness  of  the  hair  of  such  animals  as  a  horse, 
a  goat  and  the  like.  Also,  the  above-described  maximum  diameter  of  the  non-tapered  intermediate  section  1  6  of  the  f  ill- 

10  ings  12  which  are  to  be  set  in  each  of  the  filling  setting  holes  22  permits  the  fillings  set  in  the  holes  22  to  exhibit  satis- 
factory  rigidity  and/or  stiffness.  Further,  in  the  illustrated  embodiment,  the  fillings  12  are  bundled  to  have  a  thickness 
sufficient  to  permit  the  fillings  to  readily  enter  areas  such  as  recesses  between  teeth,  boundaries  between  teeth  and 
gingivae,  and  the  like.  Thus,  it  will  be  noted  that  the  toothbrush  of  the  illustrated  embodiment  permits  dental  plaque, 
which  the  conventional  toothbrush  failed  to  remove,  to  be  effectively  removed  while  also  preventing  gingivae  from  being 

15  damaged. 
Referring  to  Fig.  5  and  6,  another  embodiment  of  fillings  of  a  toothbrush  according  to  the  present  invention  is  illus- 

trated.  The  fillings  12  are  made  of  a  synthetic  monofilament  such  as  polyester,  polyamide,  other  polyolefins,  or  the  like. 
The  fillings  12,  as  shown  in  Fig.  5,  are  each  formed  at  both  tips  thereof  into  a  predetermined  pointed  tapered  shape  as 
indicated  by  reference  numeral  14.  Each  of  the  pointed  tapered  tips  14  is  formed  into  a  shape  defined  by  diameters  of 

20  the  tapered  tip  1  4  of  the  filling  1  2  at  distances  of  1  mm,  3mm,  5mm  and  8mm  from  a  tip  end  of  the  filling  1  2,  which  diam- 
eters  are  set  in  the  ranges  of  25  to  35%,  55  to  70%,  80  to  90%  and  90  to  1  00%  of  a  diameter  of  the  proximal  section  1  6 
of  the  filling  12,  respectively.  Each  of  the  pointed  tapered  tips  14  has  a  length  of  8  to  15mm,  and  preferably  8  to  10mm. 
A  central  proximal  section  16  of  each  of  the  fillings  12  is  formed  into  a  maximum  diameter  of  0.15  to  0.25mm,  and  pref- 
erably  0.1  7  to  0.20mm. 

25  A  plurality  of  the  fillings  1  2  formed  as  described  above  are  tied  up  into  a  plurality  of  bundles  and  then  each  bundle 
is  doubled  over  at  a  central  portion  thereof.  The  central  portions  of  the  respective  fillings  bundles  are  set  in  the  corre- 
sponding  filling  setting  holes  22,  resulting  in  the  toothbrush  being  fabricated  as  shown  in  Fig.  4. 

In  this  embodiment,  the  fillings  setting  holes  22  are  each  formed  into  a  diameter  of  1.5  to  2.2mm,  and  preferably 
1  .5  to  1  .9mm.  The  holes  22  are  arranged  in  a  plurality  of  rows,  for  example  2  to  4  rows,  parallel  to  a  longitudinal  direction 

30  of  the  handle  18.  The  intervals  X  between  the  holes  in  the  longitudinal  direction  of  the  handle  18  are  set  to  be  1.0  to 
1  .4mm.  The  length  Y  of  each  of  the  fillings  12  set  in  the  holes  22  as  described  above  is  10  to  13mm  as  in  the  conven- 
tional  toothbrush. 

The  present  invention  will  be  understood  more  readily  with  reference  to  the  following  examples;  however,  these 
examples  are  intended  to  merely  illustrate  the  invention  and  are  not  to  be  construed  as  limiting  the  scope  of  the  inven- 

35  tion. 

Example  1 

Toothbrush  specimens  shown  in  Table  1  were  prepared  for  a  comparative  test  of  cleaning  capability.  The  tooth- 
40  brush  specimens  were  made  in  such  a  manner  that  the  filling  setting  holes  22  wherein  the  fillings  with  tapered  tips  are 

set  of  the  filling  setting  base  20  provided  at  the  distal  end  of  the  handle  18  made  of  polypropylene  each  had  a  diameter 
of  1  .5mm  and  the  intervals  X  between  the  filling  setting  holes  22  in  a  longitudinal  direction  of  the  handle  1  8  were  set  to 
be  1.0mm. 

45 
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Table  1 

Toothbrush  Specimens  Used  for  Evaluation  of  Cleaning  Capability 
Toothbrush  Filling  Material  Maximum  Diameter  Length  (Y)  of  Filling  Processing  of  Tip  of 

(mm)  (mm)  Filling 
A  Thermoplastic  Polyes-  0.18  11  Alkali-Treated  Taper 

terFilament  Taper  Length:  5mm 

B  Thermoplastic  Polyes-  0.18  11  Alkali-Treated  Taper 
terFilament  Taper  Length:  11  mm 

C  Nylon  Filament  0.20  1  1  Rounded  by  Filing 
D  Nylon  Filament  0.20  1  1  Formation  of  Taper  by 

Filing 

Taper  Length:  1mm 

E  Nylon  Filament  0.13  11  Formation  of  Taper  by 
Filing 

Taper  Length:  1mm 

F  Hair  (Horse)  <0.  1  3  11  Formation  of  Taper  by 
Filing 

Taper  Length:  1mm 

The  cleaning  capability  of  each  of  the  toothbrush  specimens  tested  was  evaluated  according  to  the  following  pro- 
cedure. 

Fifteen  persons  were  selected  as  subjects.  The  toothbrush  specimens  were  tested  by  the  subjects  over  a  total 
period  of  time  of  six  weeks,  each  of  the  specimens  being  respectively  tested,  in  an  order  from  specimen  A  to  specimen 
F,  for  one  week.  Also,  the  degree  of  removal  of  dental  plaque  resulting  from  use  of  each  of  the  toothbrush  specimens 
was  measured  each  week. 

The  degree  of  removal  of  dental  plaque  due  to  use  of  each  of  the  toothbrush  specimens  was  measured  according 
to  the  following  procedure. 

On  the  first  day,  the  tartar  and  dental  plaque  were  fully  removed  from  the  tooth  of  each  of  the  subjects  and  then  use 
of  the  toothbrush  specimens  was  commenced.  On  the  sixth  day,  the  cleaning  was  interrupted  to  allow  dental  plaque  to 
accumulate  on  the  teeth  of  the  subjects.  On  the  seventh  day,  the  amount  of  dental  plaque  accumulated  was  measured 
and  then  brushing  by  the  toothbrush  specimen  was  carried  out  to  measure  the  amount  of  dental  plaque  remaining  on 
the  teeth  after  brushing  again.  Then,  the  difference  between  the  amount  of  dental  plaque  before  the  cleaning  on  the 
seventh  day  and  that  after  the  cleaning  was  divided  by  the  amount  of  dental  plaque  obtained  before  the  cleaning,  result- 
ing  in  obtaining  degrees  of  removal  of  dental  plaque  by  use  of  each  of  the  toothbrush  specimens  in  the  form  of  percent- 
ages. 

In  the  example,  six  teeth  of  which  positions  are  shown  in  Table  2  were  chosen  as  the  object  for  the  test  from  a  set 
of  teeth.  The  six  teeth  of  each  of  the  subjects  selected  were  found  to  be  healthy.  The  results  were  as  shown  in  Table  3. 
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T a b l e   2 

P o s i t i o n s   of  T e s t e d   T e e t h  

T a b l e   3 

Deg ree   of  Removal  of  D e n t a l   P l a q u e   by  T o o t h b r u s h   S p e c i m e n s   (%) 

T o o t h b r u s h  

A 

B 

C 

D 

E 

F 

P o s i t i o n   of  T o o t h  

I  4 

65  68  73 

41  43  56 

50  61  63 

52  58  62 

40  42  54 

38  44  53 

A v e r a g e  

69 

47 

58 

57 

45 

45 

As  can  be  seen  from  Table  3,  the  tooth  specimen  A  achieved  a  cleaning  performance  superior  to  those  of  the  tooth- 
brush  specimens  E  and  F  wherein  fillings  were  made  of  a  fine  filament  material,  the  toothbrush  specimens  C  and  D  hav- 
ing  a  conventional  "normal"  hardness,  and  the  toothbrush  B  wherein  the  fillings  were  tapered  along  the  whole  length 
thereof. 

Example  2 

This  example  was  carried  out  to  determine  at  which  degree  of  thickness  of  the  fillings  having  pointed  tapered  tips 
and  at  which  length  of  the  tapered  tips  gingivae  were  stimulated  (pricked). 

Toothbrush  specimens  which  included  a  filling  setting  base  provided  at  a  distal  end  of  a  handle  as  in  Example  1 
described  above  and  fillings  of  thermoplastic  polyester  filament,  having  tapered  tips  of  different  lengths  and  maximum 
diameter  sections  of  different  thicknesses  set  in  the  filling  setting  base,  were  prepared  and  applied  to  fifteen  persons 
selected  as  subjects  of  this  experiment  for  determining  at  which  degree  of  thickness  of  the  fillings  having  pointed 
tapered  tips  and  at  which  length  of  the  tapered  tips  gingivae  were  stimulated.  The  results  were  as  shown  in  Table  4. 
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Table  4 

Effects  of  Thicknesses  of  Fillings  and  Lengths  of  Tapered  Tips  thereof  on 
Stimulus  to  Gingivae 

Thickness  of  Maximum  Length  of  Tapered  Tip  (mm) 
Diameter  Section  (mm) 

2  4  6  8  10 

0.24  X  X  X  A  A 

0.22  X  X  A  A  O  
0.20  X  A  o  O  O  
0.18  a  o  O  O  O  
0.16  a  o  O  O  O  
0.14  O  O  O  O  O  

Criteria  for  Evaluation: 
Ratio  of  subjects  who  felt  stimulus  to  all  subjects 
O  —0/15 
a  —  1  to  5/1  5 
X  —  6  or  more/1  5 

As  indicated  in  Table  4,  when  the  thickness  of  the  maximum  diameter  section  of  the  fillings  was  0.22mm  or  less, 
the  effect  of  the  thickness  of  the  maximum  diameter  section  of  the  fillings  on  stimulus  to  gingivae  was  partially  or  fully 
prevented,  depending  on  the  lengths  of  the  tapered  tip,  while  thicknesses  of  0.14mm  or  less  fully  prevented  the  fillings 
from  stimulating  gingivae  irrespective  of  lengths  of  the  tapered  tips. 

In  addition,  a  cleaning  test  was  carried  out  using  toothbrush  specimens  having  fillings  with  tapered  tips  of  different 
lengths  and  maximum  diameter  sections  of  different  thickness  and  conventional  toothbrush  specimens  with  fillings  hav- 
ing  non-tapered  tips. 

The  test  was  carried  out  using  model  jaws  of  a  standard  size  on  which  teeth  were  detachably  mounted.  In  the  test, 
the  teeth  were  coated  with  model  dental  plaque  made  by  dissolving  a  water-soluble  polymer  red  coloring  matter  in  water 
in  such  a  manner  that  the  model  dental  plaque  reached  the  root  of  each  of  the  teeth.  Then,  the  coated  teeth  were 
mounted  on  the  model  jaws  and  each  of  the  teeth  in  the  same  positions  as  in  Table  2  were  cleaned  ten  times  by  brush- 
ing  according  to  the  Bass  technique  using  the  toothbrush  specimens.  Thereafter,  a  position  of  a  gingival  edge  of  the 
model  jaws  to  which  each  of  the  teeth  positionally  corresponds  was  marked  and  then  the  teeth  were  removed  from  the 
model  jaws  to  evaluate  a  depth  to  which  the  model  dental  plaque  submarginal  relating  to  the  gingival  edge  of  each  of 
the  teeth  was  removed.  The  results  were  as  shown  in  Table  5. 
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Table  5 

Effects  of  Thicknesses  of  Fillings  and  Lengths  of  Tapered  Tips  on  Cleaning  Performance,  and  Cleaning  Capability 
of  Non-tapered  Fillings 

Thickness  of  Maxi-  Length  of  Tapered  Tip  (mm) 
mum  Diameter  Sec- 

tion  (mm) 
0  (Non-tapered  2  4  6  8  10 
Rounded  Tip) 

0.24  X  X  A  O  O  A 

0.22  X  X  A  O  A  X 

0.20  X  X  o  O  A  X 

0.18  X  X  o  O  A  X 

0.16  X  A  o  A  X  X 

0.14  X  X  X  X  X  X 

Criteria  for  Evaluation: 
O  :  Removal  of  submarginal  dental  plaque  to  depth  of  1  .5mm  or  more 
a  :  Removal  of  submarginal  dental  plaque  to  depth  of  0  to  1  .5mm 
X  :  Removal  of  only  surpramarginal  dental  plaque 

As  indicated  in  Table  5,  the  effect  of  lengths  of  the  tapered  tips  on  the  cleaning  capability  of  the  toothbrush  varied 
depending  on  the  thicknesses  of  the  maximum  diameter  sections.  More  particularly,  when  the  thickness  of  the  maxi- 
mum  diameter  section  was  0.20mm,  which  was  most  typical,  the  tapered  tips  having  a  length  of  between  4mm  and 
8mm  had  good  cleaning  capability,  while  the  tapered  tips  having  a  length  of  10mm  or  more  failed  to  exhibit  good  clean- 
ing  capability.  This  is  because  an  excessive  decrease  in  the  lengths  of  the  tapered  tips  causes  the  fillings  to  fail  to 
exhibit  flexibility,  resulting  in  it  being  difficult  for  the  tips  of  the  fillings  to  enter  narrow  recesses  submarginal  relating  to 
an  edge  of  gingivae,  whereas  an  excessive  increase  in  the  length  of  the  tapered  tips  causes  rigidity  and/or  stiffness  of 
the  fillings  to  deteriorate,  so  that  the  fillings  fail  to  satisfactorily  exhibit  a  function  for  cleaning  the  above  recesses. 

Thus,  the  results  shown  in  Tables  4  and  5  indicate  that  a  combination  of  a  thickness  of  the  maximum  diameter  sec- 
tion  between  0.16mm  and  0.20mm  and  a  length  of  the  tapered  tips  between  4mm  and  8mm  prevents  the  fillings  from 
stimulating  gingivae  and  permits  the  fillings  to  exhibit  a  satisfactory  cleaning  effect. 

Example  3 

This  example  was  carried  out  to  observe  the  effects  of  the  diameter  of  the  filling  setting  holes  and  intervals  between 
the  filling  setting  holes  in  a  longitudinal  direction  of  a  handle  in  a  toothbrush  including  fillings  having  pointed  tapered 
tips,  on  a  cleaning  action  of  the  fillings. 

For  this  purpose,  toothbrush  specimens  were  prepared  which  included  fillings  formed  with  pointed  tapered  tips,  and 
filling  setting  holes  provided  in  four  rows  in  such  a  manner  as  shown  in  Fig.  3,  the  diameters  of  the  holes  and  intervals 
between  the  holes  being  different.  The  fillings  were  made  of  a  thermoplastic  polyester  filament  material  and  each  one 
had  a  length  of  11mm,  a  thickness  of  a  maximum  diameter  section  of  0.18mm,  and  a  tapered  tip  having  a  length  of 
5mm.  Also,  in  the  example,  the  same  model  jaws  as  used  in  Example  2  were  used  and  the  same  procedure  as  in  Exam- 
ple  2  was  repeated  to  evaluate  the  degree  to  which  model  dental  plaque  submarginal  relating  to  an  edge  of  gingivae 
was  removed.  The  results  were  as  shown  in  Table  6. 

8 



EP  0  596  633  B1 

Table  6 

Effects  of  Diameter  of  Filling  Setting  Holes  and  Intervals  between  Filling  Setting  Holes 
5  on  Cleaning  Action 

Diameter  of  Holes  (mm)  Interval  between  Holes  (mm) 
0.8  1.0  1.2  1.4  1.6 

1.4  X  X  X  X  X 
10 

1.5  X  O  A  X  X 

1.6  x  o  O  x  X 

1.7  x  o  O  x  X 
15  1.8  x  o  O  x  X 

1.9  X  A  O  X  X 

2.0  X  A  A  X  X 

2.1  X  X  X  X  X 
20 

Criteria  for  Evaluation: 
O  :  Uniform  removal  of  model  dental  plaque 
a  :  Slight  amount  of  model  dental  plaque  remaining  in  spots 
X  :  Strips  of  plaque  remaining 

25 

As  indicated  in  Table  6,  the  toothbrush  specimens  having  filling  setting  holes  with  diameters  of  1  .5  to  2.0mm  and 
intervals  of  1  .0  to  1  .2mm  arranged  between  exhibited  an  excellent  cleaning  effect  so  that  model  dental  plaque  submar- 

30  ginal  relating  to  an  edge  of  gingivae  was  effectively  removed,  the  conventional  non-taper  toothbrush  having,  by  con- 
trast,  failed  to  remove  such  plaque.  However,  intervals  between  the  filling  setting  holes  which  were  1  .4mm  or  more  or 
0.8mm  or  less  failed  to  permit  the  fillings  to  exhibit  a  satisfactory  cleaning  effect.  The  reason  why  is  that  when  the  inter- 
vals  are  1  .4mm  or  more,  density  of  the  bundled  fillings  is  reduced  to  such  a  degree  that  removal  of  the  plaque  becomes 
difficult;  whereas  the  intervals  of  0.8mm  or  less  cause  the  density  of  the  bundled  fillings  to  be  excessively  increased  to 

35  substantially  prevent  the  tips  of  the  fillings  from  entering  submarginal  recesses. 
In  connection  with  an  effect  of  a  diameter  of  the  filling  setting  holes  on  a  cleaning  action  of  the  fillings,  the  diameter 

of  1  .4mm  or  less  and  2.1  mm  or  more  failed  to  permit  the  fillings  to  exhibit  a  satisfactory  cleaning  function.  The  reason 
why  is  that  the  diameter  of  1  .4mm  or  less  causes  the  bundled  fillings  to  be  excessively  reduced  in  rigidity  and/or  stiff- 
ness  so  they  lose  the  capability  of  removing  the  plaque,  whereas  the  diameter  of  2.1mm  or  more  causes  a  diameter  of 

40  the  bundled  fillings  to  be  excessively  increased  to  prevent  the  tips  of  the  fillings  from  entering  the  submarginal  recesses. 

Example  4 

Toothbrush  specimens  shown  in  Table  7  were  prepared  for  a  comparative  test  of  cleaning  capability.  The  tooth- 
45  brush  specimens  were  made  in  such  manner  that  the  filling  setting  holes  22  arranged  in  four  rows  had  a  diameter  of 

1  .6mm  and  the  intervals  X  between  the  filling  setting  holes  22  in  a  longitudinal  direction  of  the  handle  1  8  were  set  to  be 
1  .2mm.  In  the  toothbrush  specimens,  the  fillings  12  made  of  a  synthetic  monofilament  material  each  included  a  proxi- 
mal  section  1  6  having  a  diameter  of  200nm  and  a  length  Y  of  the  fillings  was  1  1  mm. 

50 

55 

9 
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Table  7 

Toothbrush  Specimens  Having  Fillings  with  Tips  of  Different  Tapered  Shapes  Used  for  Evaluation  of 
5  Cleaning  Capability 

Toothbrush  Diameter  of  Filling  at  Distance  from  Tip  End  (urn) 
Distance  from  Tip  End 

1mm  3mm  5mm  8mm 
m 

G  §100  (§50%)  §  170  (15  85%)  200(100%)  200(100%) 
H  70-100(35-50%)  140-170(75-85%)  180-200  (90-100%)  180-200(90-100%) 
I  50-70(25-35%)  110-140(55-70%)  160-180(80-90%)  180-200(90-100%) 

«  J  30-50(15-25%)  70-110  (35-55%)  110-160(55-80%)  180-200(90-100%) 
K  s  30  {s  1  5%)  s  70  {s  35%)  s  1  1  0  (§  55%)  s  1  80  (§  90%) 
L*  200(100%)  200(100%)  200(100%)  200(100%) 

Values  in  parentheses  are  the  ratio  of  the  diameters  of  the  tapered  tips  to  the  diameters  of  the  respec- 
tive  proximal  sections  of  the  fillings. 

The  toothbrush  specimen  L  was  a  conventional  one  which  had  fillings  with  tips  rounded  by  filing. 

25 
The  cleaning  capability  of  each  of  the  toothbrush  specimens  tested  was  evaluated  according  to  the  same  proce- 

dure  as  in  Example  1  described  above.  The  results  were  as  shown  in  Table  8. 

30 

35 

40 

T a b l e   8 

Deg ree   of  Removal  of  D e n t a l   P l a q u e   by  T o o t h b r u s h   S p e c i m e n s   (%) 
P o s i t i o n   of  T o o t h  

T o o t h b r u s h  

G 

H 

I 

J  

K 

L 

58 

62 

69 

54 

51 

49 

55 

60 

72 

61 

53 

62 

-j  A v e r a g e  

64  59 

67  63 

78  73 

65  60 

53  52 

63  58 

45 

As  can  be  seen  from  Table  8,  the  tooth  specimen  I  achieved  a  cleaning  performance  superior  to  those  of  the  tooth- 
brush  specimens  G  and  H  wherein  fillings  were  formed  with  thicker  tapered  tips,  the  toothbrush  specimens  J  and  K 

so  wherein  fillings  were  formed  with  thinner  tapered  tips,  and  the  toothbrush  specimen  L  having  fillings  with  conventional 
rounded  tips. 

Also,  the  same  toothbrush  specimens  as  in  the  table  8  were  prepared  and  applied  to  fifteen  persons  selected  as 
subjects  for  determining  by  what  shape  of  the  pointed  tapered  tips  gingivae  were  stimulated  (pricked).  The  results  were 
as  shown  in  Table  9. 

10 
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Table  9 

Effects  of  Shapes  of  Tapered  Tips  of  Fillings  on  Stimulus  to  Gingi- 
vae 

Toothbrush  G  H  I  J  K  L 

Evaluation  X  a  O  O  O  O  
Criteria  for  Evaluation: 
Ratio  of  subjects  who  felt  stimulus  to  all  subjects 
O  —0/15 
a  —  1  to  5/1  5 
X  —  6  or  more/1  5 

In  addition,  a  durability  test  was  carried  out  using  the  toothbrush  specimens  according  to  the  following  procedure. 
The  toothbrush  specimens  each  were  moved  20000  cycles  with  a  stroke  of  3cm  in  warm  water  at  a  temperature  of 

35  °C  while  the  fillings  thereof  being  kept  in  contact  with  an  rough  surface  of  a  plate  with  a  load  of  500gf.  After  this  oper- 
20  ation,  the  evaluation  of  the  durability  of  the  fillings  was  carried  out  by  observing  the  degree  of  spread  of  the  fillings.  The 

results  were  as  shown  in  Table  10. 

Table  10 
25 Effects  of  Shapes  of  Tapered  Tips  of  Fillings  on  Durability 

Toothbrush H I K 

Evaluation O  O  O  X O  

30 Criteria  for  Evaluation: 
O  :  Tips  of  fillings  being  excessively  spread  out,  the  toothbrush  cannot  be  used  any  more. 
a  :  Tips  of  fillings  being  relatively  spread  out,  the  toothbrush  can  be  used  a  few  more. 
X  :  Tips  of  fillings  being  slightly  spread  out,  the  toothbrush  can  still  be  used  further  10000  cycles. 

35 
As  can  been  seen  from  Tables  8  to  10,  the  shape  of  the  tapered  tips  of  fillings  like  that  of  the  toothbrush  specimen 

I  is  practical  and  useful. 

40 

45 

50 

Example  5 

This  example  was  carried  out  to  determine  which  degree  of  stiffness  of  the  fillings  at  predetermined  points,  which 
fillings  had  pointed  tapered  tips,  was  practical  and  useful.  Stiffnesses  of  the  fillings  at  the  predetermined  points  were 
obtained  by  measuring  deflection  forces  at  the  predetermined  points  on  the  tapered  tips  and  calculating  them  according 
to  the  International  Standard  ISO  8627.  The  results  were  as  shown  in  Table  1  1  .  In  this  case,  experimental  points  on  the 
tapered  tips  of  the  filling  were  set  to  be  at  distances  of  1  mm,  3mm,  5mm  and  8mm  from  the  tip  ends  of  the  fillings.  The 
toothbrush  specimens  were  each  fixed  so  that  the  experimental  points  might  be  flush  with  a  plane  formed  by  parallel 
wires  in  a  measuring  apparatus.  Then,  horizontal  deflection  forces  or  reaction  forces  caused  by  the  deflection  of  the  fill- 
ings  were  measured  when  the  filling  setting  base  was  moved  across  the  wires.  The  measurement  was  carried  out  under 
the  following  conditions  and  the  mean  value  of  the  stiffness  was  calculated: 

—  dry:  the  toothbrush  specimens  were  each  tested  within  five  (5)  minutes  after  being  kept  at  a  temperature  of  20+ 
1  °C  and  a  relative  humidity  of  65+  2%  for  24  hours; 

—  wet:  the  toothbrush  specimens  were  each  tested  within  five  (5)  minutes  after  being  immersed  in  water  at  20  + 
1  °C  for  24  hours. 

55 

11 
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Table  1  1 

Deflection  Forces  at  Positions  on  Fillings  of  Toothbrush  Speci- 
mens  Having  Fillings  with  Tips  of  Different  Tapered  Shapes 

(N/mm2) 

Toothbrush  Experimental  Positions  on  Fillings 
Distance  from  Tip  End 

1mm  3mm  5mm  8mm 

M  3.0-4.0  5.5-7.0  7.5-8.0  14.0-15.0 

N  2.0-3.0  4.5-5.5  5.5-7.0  6.0-15.0 

O  0.5-2.0  2.5-4.5  3.5-5.5  6.0-15.0 

P  0.3-0.5  1.5-2.5  2.5-3.5  6.0-15.0 

Q  0-0.3  0.5-1.5  1.5-2.5  4.0-6.0 

In  this  example,  the  toothbrush  specimens  having  fillings  made  of  a  polyester  resin  monofilament  material  were 
tested  to  observe  the  cleaning  capability,  stimulus  to  gingivae  and  durability  of  the  toothbrush  specimens,  likewise 
respectively.  The  results  were  as  shown  in  Tables  12,  13  and  14. 

T a b l e   12 

D e g r e e   of  Removal  of  D e n t a l   P l a q u e   by  T o o t h b r u s h   S p e c i m e n s   (%) 

T o o t h b r u s h  

P o s i t i o n   of  T o o t h  

I  4 
A v e r a g e  

M 

N 

O 

P 

Q 

55 

60 

71 

55 

49 

53 

61 

70 

60 

54 

62 

66 

76 

67 

55 

57 

62 

72 

61 

53 
The  c r i t e r i a   fo r   e v a l u a t i o n   were  the   same  as  d e s c r i b e d .  

Table  13 

Effects  of  Stiffness  of  Tapered  Tips  of  Fillings  on 
Stimulus  to  Gingivae 

Toothbrush  M  N  O  P  Q 

Evaluation  X  a  O  O  O  
The  criteria  for  evaluation  were  the  same  as 
described. 
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Table  14 

Effects  of  Stiffness  of  Tapered  Tips  of  Fillings  on 
Durability 

Toothbrush  M  N  0  P  Q 

Evaluation  O  O  O  a  X 

The  procedure  of  testing  was  the  same  as 
described. 

Tables  12  to  14  indicate  that  the  toothbrush  specimen  O  is  more  practical  and  useful  than  others. 
15  Though  100  percent  of  the  fillings  in  each  bundle  have  the  same  shape  as  specified  in  the  examples  described 

above,  each  bundle  may  include  substantially  90%  ore  more  of  the  specified  fillings  in  combination  with  other  fillings  of 
different  shapes.  The  toothbrush  having  such  combination  of  fillings  can  achieve  or  exhibit  a  considerable  cleaning 
capability  and  a  soft  feeling  to  gingivae.  Also,  the  toothbrush  having  one  or  two  rows  of  the  filling  setting  holes  arranged 
in  the  filling  setting  base  can  be  effectively  used  for  brushing  boundaries  between  teeth  and  gingivae  according  to  the 

20  Bass  technique. 
As  can  be  seen  from  the  foregoing,  the  toothbrush  of  the  present  invention  includes  the  fillings  which  are  made  of 

a  synthetic  filament  material  and  of  which  a  length  of  the  pointed  tapered  ends  or  tips,  a  maximum  diameter  of  the  non- 
tapered  section,  a  diameter  of  the  filling  setting  holes,  and  intervals  between  the  filling  setting  holes  are  defined  within 
specified  ranges,  respectively.  Alternatively,  the  toothbrush  of  the  present  invention  includes  the  fillings  of  which  diam- 

25  eters  of  the  pointed  tapered  tips  at  predetermined  positions  are  defined  within  specified  ranges.  Such  construction  of 
the  present  invention  permits  the  tips  of  the  fillings  to  enter  or  reach  areas  such  as  recesses  between  teeth,  boundaries 
between  teeth  and  gingivae,  and  the  like  to  effectively  remove  food  debris,  dental  plaque  and  the  like  therefrom.  Also, 
such  construction  results  in  the  tips  exhibiting  a  soft  feeling  sufficient  to  permit  the  toothbrush  to  be  suitable  for  cleaning 
a  periodontal  pocket  formed  by  a  weakened  gingiva.  Thus,  it  will  be  noted  that  the  toothbrush  of  the  present  invention 

30  effectively  prevents  periodontal  diseases,  as  well  as  tooth  decay. 

Claims 

1  .  A  toothbrush  comprising: 
35 

fillings  (12)  made  of  a  synthetic  filament  material,  each  of  said  fillings  being  formed  at  a  tip  (14)  thereof  into  a 
pointed  tapered  shape,  said  fillings  being  tied  up  into  a  plurality  of  bundles;  and 
a  handle  (18)  provided  at  a  distal  end  thereof  with  a  filling  setting  base  (20),  said  filling  setting  base  being 
formed  with  filling  setting  holes  (22)  in  which  said  bundles  of  said  fillings  are  set  so  as  to  permit  the  pointed 

40  tapered  tip  of  each  of  said  fillings  to  be  outwardly  projected  therefrom,  said  filling  setting  holes  being  arranged 
in  a  plurality  of  rows  in  parallel  to  a  longitudinal  direction  of  said  handle, 

characterized  in  that: 
the  pointed  tapered  tip  (14)  of  each  of  said  fillings  is  formed  with  a  length  of  4  to  8mm,  a  non-tapered  section 
(16)  of  each  of  the  fillings  being  formed  with  a  maximum  diameter  of  0.16  to  0.20mm;  and 

45  each  of  said  filling  setting  holes  (22)  is  formed  with  a  diameter  of  1  .5  to  2.0mm  and  spaced  from  other  holes  at 
an  interval  (X)  of  1  .0  to  1  .2mm  in  the  longitudinal  direction  of  said  handle. 

2.  A  toothbrush  as  defined  in  Claim  1,  wherein  the  pointed  tapered  tip  (14)  of  each  of  said  fillings  is  formed  with  a 
length  of  4  to  7mm, 

50 
said  non-tapered  section  (16)  of  each  of  the  fillings  is  formed  with  a  maximum  diameter  of  0.17  to  0.18mm  and 
each  of  said  filling  setting  holes  (22)  is  formed  with  a  diameter  of  1  .5  to  1  .9mm  and  spaced  from  other  holes  at 
an  interval  (X)  of  1  .0  to  1  .2mm  in  the  longitudinal  direction  of  said  handle. 

55  3.  A  toothbrush  as  defined  in  Claims  1  or  2,  wherein  said  fillings  are  each  formed  at  both  tips  (14)  thereof  into  a 
pointed  tapered  shape,  and  each  of  said  bundles  of  said  fillings  is  doubled  over  at  a  central  portion  (16)  thereof, 
said  central  portion  being  set  in  a  corresponding  one  of  said  filling  setting  holes. 

13 
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Patentanspriiche 

1.  Zahnburste,  die  folgende  Komponenten  umfaBt: 

Borsten  (12),  die  aus  einem  synthetischen  Fadenmaterial  hergestellt  werden,  wobei  jede  der  Borsten  an  ihrer 
Spitze  (14)  in  eine  konisch  zugespitzte  Form  gebracht  wird,  wobei  die  Borsten  zu  einer  Vielzahl  von  Biindein 
zusammengefaBt  werden;  und 
einen  Griff  (18),  der  an  seinem  distalen  Ende  mit  einer  Borsteneinsetz-Aufnahmeflache  (20)  versehen  ist, 
wobei  die  Borsteneinsetz-Aufnahmeflache  mit  Borsten-Einsetzlochern  (22)  ausgefiihrt  wird,  in  welche  die 
Biindel  der  Borsten  so  eingesetzt  werden,  daB  die  konisch  zugespitzte  Spitze  jeder  der  Borsten  von  diesen 
nach  auBen  vorsteht,  wobei  jedes  der  Borsten-Einsetzlocher  in  einer  Vielzahl  von  Reihen  angeordnet  ist,  die 
parallel  zur  Langsrichtung  des  Griffs  verlaufen; 

dadurch  gekennzeichnet,  daB: 
die  konisch  zugespitzte  Spitze  (14)  jeder  der  Borsten  eine  Lange  von  4  bis  8  mm  hat,  ein  nicht-konischer 
Abschnitt  (16)  jeder  der  Borsten  einen  maximalen  Durchmesser  von  0,16  bis  0,20  mm  hat;  und 
jedes  der  Borsten-Einsetzlocher  (22)  mit  einem  Durchmesser  von  1  ,5  bis  2,0  mm  gebildet  wird  und  in  Interval- 
len  (X)  von  1,0  bis  1,2  mm  in  der  Langsrichtung  des  Griffs  im  Abstand  zu  den  anderen  Lochern  angeordnet 
wird. 

2.  Zahnburste  nach  Anspruch  1  ,  bei  der  die  konisch  zugespitzte  Spitze  (1  4)  jeder  der  Borsten  eine  Lange  von  4  bis  7 
mm  hat; 

der  nicht-konische  Abschnitt  (16)  jeder  der  Borsten  einen  maximalen  Durchmesser  von  0,17  bis  0,18  mm  hat; 
und 
jedes  der  Borsten-Einsetzlocher  (22)  mit  einem  Durchmesser  von  1  ,5  bis  1  ,9  mm  ausgefiihrt  wird  und  in  Inter- 
vallen  (X)  von  1  ,0  bis  1  ,2  mm  in  der  Langsrichtung  des  Griffs  im  Abstand  zu  den  anderen  Lochern  angeordnet 
wird. 

3.  Zahnburste  nach  den  Anspriichen  1  oder  2,  bei  der  jede  der  Borsten  an  ihren  beiden  Spitzen  (14)  in  einer  konisch 
zugespitzten  Form  ausgefiihrt  wird  und  jedes  der  Biindel  von  Borsten  in  einem  mittleren  Abschnitt  (16)  doppelt 
gebogen  wird,  wobei  der  mittlere  Abschnitt  in  ein  entsprechendes  der  Borsten-Einsetzlocher  eingesetzt  wird. 

Revendications 

1  .  Brosse  a  dents  comprenant: 

des  poils  (12)  composes  d'un  materiau  de  filament  synthetique,  chacun  de  ces  poils  ayant  au  niveau  d'une 
pointe  (14)  correspondante  une  forme  effilee  pointue,  lesdits  poils  etant  assembles  en  plusieurs  faisceaux;  et 
un  manche  (1  8)  comportant  au  niveau  d'une  extremite  distale  correspondante  une  base  de  fixation  des  poils 
(20)  ladite  base  de  fixation  des  poils  comportant  des  trous  de  fixation  des  poils  (22),  dans  lesquels  lesdits  fais- 
ceaux  desdits  poils  sont  fixes,  de  sorte  a  permettre  a  la  pointe  effilee  pointue  de  chacun  desdits  poils  de  debor- 
der  vers  I'exterieur,  lesdits  trous  de  fixation  des  poils  etant  agences  en  plusieurs  rangees  parallelement  a  une 
direction  longitudinale  dudit  manche; 

caracterise  en  ce  que: 
la  pointe  effilee  pointue  (14)  de  chacun  desdits  poils  a  une  longueur  comprise  entre  4  et  8  mm,  une  section 
non  effilee  (16)  de  chacun  des  poils  ayant  un  diametre  maximal  compris  entre  0,16  et  0,20  mm;  et 
chacun  desdits  trous  de  fixation  des  poils  (22)  a  un  diametre  compris  entre  1  ,5  et  2,0  mm  et  est  espace  des 
autres  trous  d'un  intervalle  (X)  de  1  ,0  a  1  ,2  mm  dans  la  direction  longitudinale  dudit  manche. 

2.  Brosse  a  dents  selon  la  revendication  1  ,  dans  laquelle  la  pointe  effilee  pointue  (14)  de  chacun  desdits  poils  a  une 
longueur  comprise  entre  4  et  7  mm, 

ladite  section  non  effilee  (16)  de  chacun  des  poils  ayant  un  diametre  maximal  compris  entre  0,17  et  0,18  mm, 
et 
chacun  desdits  trous  de  fixation  des  poils  (22)  ayant  un  diametre  compris  entre  1  ,5  et  1  ,9  mm  et  etant  espace 
des  autres  trous  d'un  intervalle  (X)  de  1  ,0  a  1  ,2  mm  dans  la  direction  longitudinale  dudit  manche. 

3.  Brosse  a  dents  selon  les  revendications  1  ou  2,  dans  laquelle  lesdits  poils  ont  chacun  au  niveau  des  deux  pointes 
(14)  correspondantes  une  forme  effilee  pointue,  chacun  desdits  faisceaux  desdits  poils  etant  replie  au  niveau  d'une 
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partie  centrale  correspondante  (16),  ladite  partie  centrale  etant  fixee  dans  un  trou  correspondant  desdits  trous  de 
fixation  des  poils. 
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