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Descr ip t ion  

U LTRASOU ND S CA LER CH IP,  U LTRASOUN D SCA LER,  AND 

TOOTH BRUSH  

TECHN IC A L FIE LD  

[ 0001]  

 The  p resen t  i nven t i on  re l a t es  t o  a n  u l t r asound  sca l e r  t i p  and  an  

u l t r asound  sca l e r,  and  a  t oo thbrush .  

BACKGROU ND ART  

[ 0002]  

 Conven t iona l l y,  a  u l t r asound  sca l e r  i s  known  ( fo r  ex am ple ,  s ee  

J apanese  Unex amin ed  Pa ten t  App l i c a t ion  Pub l i ca t ion  No .  2012 -235979  

A) ,  wh ich  c rush es  ca l cu lus  b y t r ansmi t t i ng  u l t r aso n ic  v ib ra t ion  

gen er a t ed  b y an  u l t r ason ic  t r ansduce r  t o  t he  po in t ed -end  par t  o f  a  

p robe ,  supp l i es  an  an t i s ep t i c  so lu t ion  supp l i ed  f rom a  l i qu id  supp l y  

means  f rom the  po i n t ed -end  pa r t  o f  t he  p robe  to  t oo th  pa r t s ,  and  then  

i r r ad i a t es  t he  supp l i ed  an t i s ep t i c  so l u t ion  wi th  l i gh t  d i rec t ed  b y a  

l i gh t  gu id e  f rom a  l i gh t  source  appa ra tus ,  so  as  t o  gene r a t e  h ydrox yl  

r ad i ca l s  fo r  s t e r i l i z a t ion .  

 Fu r the rmore ,  a  t oo thbrush  i s  d i sc losed  ( fo r  ex ample ,  s ee  

J apanese  Unex amined  Pa ten t  App l i ca t i on  Pub l i ca t ion  No .  H09 -140454  

A (1997) ) ,  wh ich  i r r ad i a t es  wi th  l i gh t  con ta in ing  u l t r av io l e t  r a ys  f rom 

a  l i gh t  sour ce  f rom  the  ends  o f  a  b rus h  th rough  th e  b rus h  made  o f  an  

op t i ca l  f i be r .   

C ITA T ION LIS T  

Pa ten t  Li t e ra tu r e  
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[ 0003]  

J apanese  Unex amin ed  Pa ten t  App l i c a t ion  Pub l i ca t ion  No .  2012 -235979  

A 

J apanese  Unex amined  Pa ten t  App l i ca t i on  Pub l i ca t ion  No .  H09 -140454  

A (1997)  

 

SUMMARY OF IN VENT ION  

Techn i ca l  P rob lem  

[ 0004]  

 In  t he  case  o f  t h e  u l t r asound  s ca l e r  d i sc losed  in  J P Pa ten t  

Pub l i ca t ion  (Koka i )  No .  2012 -2359 79  A,  h ydrox yl  r ad i ca l s  a re  

gen er a t ed  to  pe r fo rm s t e r i l i z a t ion ,  s o  tha t  a  d en ta l  s ca l ing  par t  i s  

i r r ad i a t ed  wi th  l i gh t  o f  t he  l i gh t  gu ide .  How e ve r,  t h i s  u l t r asound  

sca l e r  i s  p rob l ema t i c  i n  t ha t  t he  p robe  has  a  t h in  op en ing  a t  t he  

po in t ed  end ,  t he  a r ea  to  be  i r r ad i a t ed  wi th  an  even  th inn er  l i gh t  beam 

o f  t he  l i gh t  gu ide  i s  na r row,  t he  a r ea  whe re  h ydrox yl  r ad i ca l s  a re  

gen er a t ed  i s  l imi ted ,  and  thus  the  s t e r i l i z a t ion  e ffec t  canno t  be  

ex h ib i t ed  su ff i c i en t l y.   

 The  too th  b rush  d i sc losed  in  J P Pa ten t  Pub l i ca t ion  (Kok a i )  No .  

H09-140454  A (1997)  i s  p rob lemat i c  i n  t ha t  u l t r av io l e t  r a ys  may 

advers e l y a f fec t  t he  i n t e r io r  o f  t he  mou th .  

[ 0005]   

 The  p r esen t  i nv en t ion  has  b een  ach i eved  no t in g  such  p r ob lems 

and  an  ob jec t ive  o f  t he  p r esen t  i nven t ion  i s  t o  p rov ide  an  u l t r asound  

sca l e r  t i p  and  an  u l t r asound  sca l e r  hav ing  a  h i gh  s t e r i l i z a t ion  e ffec t .  
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Moreove r,  ano ther  ob jec t ive  o f  t he  p r esen t  i nven t ion  i s  t o  p rov ide  a  

t oo thbrush  hav ing  a  reduced  e ffec t  on  t he  in t e r io r  o f  t he  m ou th .  

 

So lu t ion  to  P rob lem  

[ 0006]  

 To  ach ieve  th e  above  ob jec t ives ,  t he  u l t r asound  sca l e r  t i p  

acco rd in g  to  t he  p r esen t  i nven t ion  i s  a n  u l t r asound  sca l e r  t i p ,  wh ich  i s  

u sed  whi l e  be in g  a t t ached  to  an  u l t r as ound  sca l e r  bod y h av ing  a  l i gh t  

source  o f  l i gh t  fo r  s t e r i l i z a t ion  in  a  p rede te rmined  w av e len gth  ran ge ,  

and  has  a  t i p  bod y and  an  op t i c a l  f i b e r,  whe re in :  t he  t i p  bod y h as  a  

t ubu la r  shap e  wi th  a  po in t ed -end  o pen ing  and  a  r ea r -en d  open in g ,  a  

r ea r  end  tha t  can  be  a t t ached  to  t he  u l t r asound  sca l e r  bod y,  and  an  

in t e rmed ia t e  cu rved  par t ;  and  the  o p t i ca l  f i be r  i s  t h inner  t han  the  

min imum inner  d i amete r  o f  t he  t i p  bo d y,  h as  a  r ea r  end  toward  which  

l i gh t  can  en t e r  f ro m the  l i gh t  source ,  i s  i n se r t ed  f rom the  rea r-end  

open ing  to  t he  po in t ed -end  open in g  o f  t he  t i p  bod y,  and  has  an  

in t e rmed ia t e  pa r t  t ha t  i s  i n  con tac t  wi th  t he  cu rved  par t ,  so  t ha t  t he  

po in t ed  end  i s  v ib r a t ed  b y u l t r ason ic  v ib ra t ion  o f  t he  t i p  bod y.   

[ 0007]  

 The  u l t r asound  sca l e r  t i p  accord in g  t o  t he  p resen t  i nven t ion  i s  

u sed  wi th  the  r ea r  end  a t t a ched  to  t he  u l t r asound  s ca l e r  bod y.  Th e  t i p  

bod y c rushes  an d  r emoves  ca l cu l us  w i th in  the  pe r iodon ta l  pocke t  b y 

u l t r ason ic  v ib ra t ion .  The  op t i ca l  f i b e r  i s  u sed  fo r  i r r ad i a t i on  wi th  l i gh t  

fo r  s t e r i l i z a t ion  wi th in  the  ran ge  wher e  the  po in t ed  end  i s  v ib ra t ed  b y 

the  u l t r ason ic  v ib r a t ion  o f  t he  t i p  bo d y.  The re fo re ,  t he  op t i ca l  f i be r  
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enab les  a  wider  r an ge  o f  l i gh t  i r r ad i a t ion  compar ed  wi th  a  cas e  whe re  

the  op t i ca l  f i be r  i s  f i x e d  to  t he  t i p  b od y,  so  as  t o  be  ab l e  t o  enhance  

the  s t e r i l i z a t ion  e ff ec t .  The  op t i c a l  f i b e r  has  t he  in t e rmed ia t e  pa r t  t ha t  

i s  i n  con tac t  wi th  t he  cu rv ed  par t  o f  t he  t i p  bod y,  wh ich  ensu res  t h e  

t r ansmiss ion  o f  t he  u l t r ason ic  v ib ra t io n  o f  t he  t i p  bod y t o  t he  op t i c a l  

f i be r.   

[ 0008]  

 Li gh t  fo r  s t e r i l i z a t ion  in  a  p red e te rm ined  wav e len gth  range  i s  

p re f e rab l y l i gh t  hav ing  a  w ave len gth  be tween  400  nm and  420  nm .  

Li gh t  i r r ad i a t ion  i s  p re fe rab l y p e r fo r med  wi th  the  op t i ca l  f i be r  i n  t he  

p resen ce  o f  a  h yd rogen  pe rox ide  so lu t ion  o r  h ypoch lo rous  ac id  in  

o rde r  t o  enhan ce  t he  s t e r i l i z a t ion  e ff ec t .  The  cu rv ed  pa r t  o f  t he  t i p  

bod y ma y a l so  ha v e  a  cu rved  p ro j ec t ion  loca t ed  to  be  in  con tac t  wi th  

t he  op t i ca l  f i be r .  In  t h i s  cas e ,  t he  op t i ca l  f i be r  comes  in to  con tac t  

wi th  o r  comes  ou t  o f  t he  p ro j ec t ion  to  i nc reas e  i t s  v ib ra t ion  wid th ,  so  

tha t  t he  ran ge  o f  l i gh t  i r r ad i a t ion ,  t ha t  i s ,  t he  s t e r i l i z a t ion  ran ge  can  

be  more  inc reased .   

[ 0009]  

 The  t i p  bod y o f  t he  u l t r asound  s ca l e r  t i p  a cco rd ing  to  t he  

p resen t  i nven t ion  p re fe r ab l y h as  a  p l ane  s ymmet r i ca l  shape ,  a  

po in t ed -end  pa r t  t ha t  can  be  inse r t ed  in to  a  pe r iodon ta l  pocke t ,  and  a  

pa i r  o f  p ro j ec t in g  p ar t s  t ha t  ex t end  to  t he  ou t e r  f ace  o f  t he  

po in t ed -end  p ar t  a lon g the  lon g i tud ina l  d i rec t ion  and  p ro j ec t  

ve r t i ca l l y  wi th  res pec t  t o  t he  s ymm et r i ca l  su r face s  o f  t he  t i p  bod y.  In  

t h i s  case ,  ca l cu l us  can  b e  e ff ec t ive l y  c rushed  and  remo ved  wi th  the  
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pro jec t in g  pa r t s .   

 The  po in t ed  end  o f  t he  op t i c a l  f i b e r  ma y p ro j ec t  f r om the  

po in t ed -end  open in g .  In  t h i s  case ,  t he  v ib ra t ion  wid th  o f  t he  po in t ed  

end  o f  t he  op t i ca l  f i be r  i s  i nc reas ed ,  so  tha t  t he  r ange  o f  l i gh t  

i r r ad i a t ion ,  t ha t  i s ,  t he  s t e r i l i z a t ion  range  can  b e  mor e  inc reased .   

[ 0010]  

 The  u l t r asound  sca l e r  a ccord in g  to  t h e  p res en t  i nven t ion  i s  an  

u l t r asound  sca l e r  hav ing  th e  u l t r aso und  sca l e r  t i p ,  w h ich  has  an  

u l t r asound  sca l e r  bod y,  a  l i qu id  supp l y means ,  an  

u l t r asound - gen era t i ng  m eans ,  and  a  l i gh t  sou rce ,  where in :  t h e  

u l t r asound  sca l e r  bod y houses  t he  l i qu id  supp l y  means ,  t he  

u l t r asound - gen era t i ng  m eans  and  th e  l i gh t  sour ce ,  and  i s  a t t ach ed  to  

t he  rea r -end  open i ng  o f  t h e  u l t r asou nd  sc a l e r  t i p ,  t he  l i qu id  supp l y 

means  i s  p rov ided  so  as  t o  b e  ab l e  t o  supp l y l i qu id  to  t he  rea r - end  

open ing  o f  t h e  t i p  bod y and  to  re l ease  the  l i qu id  f rom the  po in t ed -end  

open ing ;  t he  u l t r a sound -gene ra t in g  means  i s  p rov ided  to  gene ra t e  

u l t r asound  so  as  t o  u l t r ason ica l l y  v ib ra t e  t he  t i p  bod y;  and  the  l i gh t  

source  i s  p rov ided  so  tha t  l i gh t  fo r  s t e r i l i z a t ion  in  a  prede te rmined  

wave len gth  ran ge  en te r s  t he  r ea r  end  o f  t he  op t i ca l  f i b e r.  

[ 0011]  

 The  u l t r asound  s ca l e r  accord in g  to  t he  p resen t  i nven t ion  

u l t r ason ica l l y  v ib r a t es  t he  t i p  bod y b y the  u l t r asoun d -gene ra t in g  

means ,  and  then  c r ushes  and  removes  ca l cu lus  wi th in  the  pe r iodon t a l  

pocke t  wi th  t he  u l t r ason ic  v ib r a t ion  o f  t he  t i p  bod y.  T he  end  o f  t he  

op t i ca l  f i be r  i s  v i b ra t ed  b y the  u l t r a son ic  v ib ra t ion  o f  t he  t i p  bod y,  
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and  then  i r r ad i a t io n  wi th  l i gh t  fo r  s t e r i l i z a t ion  i s  pe r fo r med  f rom  the  

l i gh t  source  wi th in  the  v ib ra t ion  range .  Th ere fo re ,  t he  op t i ca l  f i be r  

enab les  a  wider  r ange  o f  l i gh t  i r r ad i a t ion  and  s t e r i l i z a t ion  compar ed  

wi th  a  case  wher e  the  op t i ca l  f i be r  i s  f i x ed  to  t he  t i p  bod y.  The  op t i ca l  

f i be r  has  t he  in t e r med ia t e  pa r t  t ha t  comes  in  con tac t  wi th  t he  cu rv ed  

par t  o f  t he  t i p  body,  wh ich  ensu r es  t he  t r ansmiss ion  o f  t he  u l t r ason ic  

v ib ra t ion  o f  t h e  t i p  bod y to  t he  op t i ca l  f i be r.  Liqu id  i s  r e l eas ed  b y the  

l i qu id  s upp l y m ean s  f rom the  po in t ed - end  open in g  o f  t he  t i p  bod y.  An  

an t i s ep t i c  so lu t ion  i s  u sed  as  such  a  l i qu id ,  and  thus  d i s in fec t ion  can  

be  pe r f o rmed  to ge t her  wi th  den ta l  s ca l ing .  In  pa r t i cu l a r,  l i gh t  hav in g  a  

wave len gth  be tw een  400  nm and  420 nm i s  used  as  l i gh t  o f  t he  l i gh t  

source ,  and  a  h ydr ogen  pe rox ide  so lu t ion  o r  h ypoch lo ro us  ac id  h av in g  

a  concen t ra t ion  o f  3  mass% or  l e s s  i s  u sed  as  l i qu id  to  be  supp l i ed  

f rom the  l i qu id  supp l y means ,  so  tha t  t he  s t e r i l i z a t ion  e f f ec t  can  be  

enhanced  sa fe l y.   

[ 0012]  

 The  u l t r asound  s ca l e r  a ccord in g  to  t h e  p resen t  i nven t ion  h as  t he  

u l t r asound  sca l e r  t i p  hav ing  p ro j ec t in g  pa r t s  on  the  ou te r  f a ce  o f  t h e  

po in t ed -end  pa r t  o f  t he  t i p  bod y,  wh ere in  the  u l t r asoun d -gene ra t in g  

means  p re f e r ab l y has  a  conf i gu r a t ion  b y which  the  t i p  bod y i s  

u l t r ason ica l l y  v ib r a t ed  ver t i c a l l y  t o  t he  longi tud ina l  d i r ec t ion  o f  and  

ver t i ca l l y  t o  t he  p ro j ec t in g  d i rec t ion  o f  t he  p ro j ec t in g  par t s .  In  t h i s  

case ,  ca l cu l us  can  be  e ff ec t ive l y c r ushed  and  removed  us ing  th e  

p ro j ec t in g  par t s  i n  accord ance  wi th  the  d i re c t ion  o f  t he  u l t r ason ic  

v ib ra t ion  o f  t he  t i p  bod y.  
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[ 0013]  

 The  too thbrush  accord ing  to  t he  p resen t  i nven t ion  has  a  hand le ,  

a  head ,  and  a  b rus h ,  wher e in :  t he  head  has  LE D fo r  i r r ad i a t ion  wi th  

l i gh t  hav in g  a  w ave length  b e tween  400  nm and  420  nm wi th in  the  head  

and  p rov ided  a t  an  end  o f  t he  hand le ;  and  the  b rush  i s  made  o f  an  

op t i ca l  f i be r,  and  i s  p rov ided  on  the  h ead  so  tha t  t he  LE D l igh t  en t e r s  

and  the  l i gh t  t ha t  h as  en t e r ed  goes  ou t  f rom the  end .  

[ 0014]  

 The  too thbrush  accord ing  to  t he  p r esen t  i nven t ion  i s  cap ab le  o f  

pe r fo rmin g  i r r ad i a t ion  wi th  l i gh t  hav i ng  a  wav e len gth  b e tween  4 00  nm 

and  420  nm f rom t he  end  o f  t he  b rush  made  o f  an  op t i c a l  f i be r  wh en  a  

use r  ho lds  t he  hand le  fo r  t oo thbrush ing .  Keep in g  a  h ydr o gen  pe rox ide  

so lu t ion  o r  h ypo ch lo rous  ac id  hav in g  a  concen t ra t ion  o f  3  mass% or  

l e s s  i n  t he  mou th  fo l lowed  b y too t hbrush ing  mak es  i t  poss ib l e  t o  

gen er a t e  h yd rox yl  r ad i ca l s  a t  l oca t io ns  i r r ad i a t ed  wi th  l i gh t  and  to  

s t e r i l i z e  t he  loca t ions .  Li gh t  hav in g  a  wave len gth  be t ween  400  nm and  

420  nm has  a  r ed uced  e f f ec t  on  the  in t e r io r  o f  t he  m ou th  and  can  

s t e r i l i z e  t he  same more  sa f e l y,  compa red  wi th  u l t r av io l e t  r a ys .  

 

Advan tageo us  Eff ec t s  o f  Inven t ion  

[ 0015]  

 Accord in g  to  t h e  p resen t  i nven t ion ,  t he  u l t r asound  sca l e r  t i p  

and  the  u l t r asound  sca l e r  hav ing  a  h igh  s t e r i l i z a t ion  e ff ec t  c an  be  

p rov ided .  Moreov e r,  t he  t oo thbrush  hav ing  a  r educed  e ff ec t  on  the  

in t e r io r  o f  t he  mou t h  can  be  p rov ided .  
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BR IE F DESCR IPT ION OF DRAW INGS  

[ 0016]  

F ig .  1  i s  a  s ide  v i ew showing  an  u l t r a sound  sca l e r  t i p  accord in g  to  an  

embod imen t  o f  t he  p r esen t  i nven t ion .   

F ig .  2  i s  an  en l a rged  p l an  v i ew  show ing th e  po in t ed -en d  par t  o f  t h e  

u l t r asound  sca l e r  t i p  shown in  F i g .  1 .   

F ig .  3  i s  an  i l l u s t ra t i on  showing the  s t ruc tu re  o f  an  u l t r asound  sca l e r  

acco rd in g  to  an  em bod imen t  o f  t he  p r e sen t  i nven t ion .   

F ig .  4  i s  an  i l l u s t ra t i on  showin g the  s t ruc tu r e  o f  a  t oo thbrush  

acco rd in g  to  an  em bod imen t  o f  t he  p r e sen t  i nven t ion .  

 

DESCR IPT ION OF  EMBOD IMENTS  

[ 0017]  

 Embod imen t s  o f  t he  p res en t  i nven t io n  a re  d esc r ibed  be low on  

the  bas i s  o f  d r awin gs .   

 F ig .  1  sho ws  an  u l t r as ound  s ca l e r  t i p  a cco rd ing  to  an  

embod imen t  o f  t he  p resen t  i nven t ion  and  F ig .  2  sho ws  the  po in t ed -end  

par t  t he reo f .  F i g .  3  shows  an  u l t r asou nd  sca l e r  h av ing  th e  u l t r asound  

sca l e r  t i p .  

[ 0018]  

 As  shown in  F i g .  3 ,  t he  u l t r asound  sca l e r  has  an  u l t r asound  

sca l e r  t i p  1 ,  an  u l t r asound  sca l e r  bod y 2 ,  a  l i qu id  supp l y m eans  3 ,  an  

u l t r asound - gen era t i ng  means  4 ,  a  l i gh t  source  5 ,  a  po wer  supp l y 6 ,  and  

a  swi t ch  7 .  

[ 0019]  
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 As  shown in  F i g .  1 ,  t he  u l t r asound  sca l e r  t i p  1  h as  a  t i p  bo d y 11  

and  an  op t i ca l  f i be r  12 .  The  t i p  bod y 11  has  a  t ubu la r  shape  wi th  a  

po in t ed -end  op en in g  13  and  a  r ea r -en d  open in g  14 .  Th e  t i p  bod y 11  

has  a  r ea r  end  15  t ha t  c an  b e  a t t ached  to  t he  u l t r asound  sca l e r  bod y 2  

and  an  in t e rmed i a t e  cu rved  p ar t  1 6 .  The  t i p  bod y 11  h a s  t he  r ea r  end  

15  to  wh ich  a  f i be r  adap te r  17  i s  a t t ached .  The  t i p  bod y 11  has  a  p l ane  

s ymmet r i c a l  shap e ,  and  a  t h in  po in t ed -end  pa r t  1a  t h a t  c an  be  inse r t ed  

in to  a  pe r iodon t a l  pocke t .  As  sho wn i n  F i g .  2 ,  t h e  t i p  bo d y 11  ex tends  

to  t he  ou te r  f ace  o f  t he  po in t ed -end  par t  1 a  a lon g the  lo ngi tud ina l  

d i rec t ion ,  and  h as  a  pa i r  o f  f i n - sh aped  p ro j ec t in g  pa r t s  18  p ro j ec t in g  

ver t i ca l l y  wi th  r esp ec t  t o  t he  s ymmet r i ca l  su r f aces  o f  t he  t i p  bod y 11 .  

[ 0020]  

 The  op t i ca l  f i be r  1 2  i s  t h inner  t han  the  min imum inner  d i amete r  

o f  t he  t i p  bod y 11 ,  and  has  t h e  rea r  end  15  toward  which  l i gh t  can  

en te r  f rom the  l i gh t  source  5 .  Th e  op t i ca l  f i be r  12  has  f l ex ib i l i t y,  and  

i s  i n se r t ed  f rom a  f ibe r  ad ap te r  17  a t t a ched  to  t he  r ea r -en d  open ing  1 4  

to  t he  po in t ed -end  open ing  13  o f  t he  t i p  bod y 11 .  The  op t i ca l  f i be r  1 2  

i s  d i sposed  l eav in g  a  space  a roun d  an d  be tween  the  f ibe r  and  th e  t i p  

bod y 11  a t  t he  po in t ed -end  open in g  13  o f  t he  t i p  bod y 11 .  The  op t i ca l  

f i be r  12  has  t he  in t e rmed ia t e  pa r t  t ha t  i s  i n  con tac t  wi t h  t he  cu rved  

par t  16 ,  so  tha t  t he  end  i s  v ib ra t ed  as  a  r esu l t  o f  t he  u l t r ason ic  

v ib ra t ion  o f  t he  t i p  bod y 11 .  

[ 0021]  

 The  u l t r asound  sca l e r  bod y 2  houses  t he  l i qu id  supp l y m eans  3 ,  

t he  u l t r asound - gen era t in g  means  4  and  the  l i gh t  so urce  5 .  Th e  
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u l t rasound  sca l e r  b od y 2  has  a n  end  a t t ached  to  t h e  r ea r  end  15  o f  t he  

u l t r a sound  sca l e r  t i p  1 .  The  l i qu id  supp l y m eans  3  i s  p rov ided  so  as  to  

be  ab l e  t o  supp l y  l i qu id  con ta ined  wi th in  a  l i qu id  t ank  31  loca t ed  

ou t s ide  the  u l t r aso und  sca l e r  bod y 2  t o  t he  r ea r-end  open ing  14  o f  t h e  

t i p  bod y 11  and  to  re l eas e  the  l i qu id  f rom the  po in t ed -en d  open in g  13 .  

As  the  l i qu id ,  a  h ydro gen  pe rox ide  so lu t ion  o r  h ypo ch lo rous  ac id  

hav ing  a  con cen t r a t ion  o f  3  mass% or  l e s s  i s  u sed  approp r i a t e l y.  

[ 0022]  

 The  u l t r asound - genera t in g  means  4  i s  p rov ided  to  gener a t e  

u l t r asound ,  so  as  t o  u l t r ason ica l l y  v ib r a t e  t he  t i p  bod y 11 .  Th e  

u l t r asound - gen era t i ng  m eans  4  h as  a  conf i gu ra t ion  b y w hich  the  t i p  

bod y 11  i s  u l t r as on ica l l y  v ib r a t ed  ver t i ca l l y  t o  t he  longi tud ina l  

d i rec t ion  o f  and  ver t i ca l l y  ( t he  a r r ow d i rec t ion  in  F ig .  1 )  t o  t he  

p ro j ec t in g  d i rec t io n  o f  t he  p ro j ec t in g  par t s  18 .  

 The  l i gh t  sour ce  5  i s  made  o f  LED,  and  i s  p rov ided  so  tha t  l i gh t  

fo r  s t e r i l i z a t ion  in  a  p rede te rmined  wave len gth  r an ge  en te r s  i n  t he  

fo rm o f  a  l a s e r  b eam the  rea r  end  15  o f  t he  op t i c a l  f i be r  12  v i a  a  l ens  

19 .  Li gh t  fo r  i r r ad i a t ion  f rom t he  l i gh t  source  5  i s  l i gh t  hav in g  a  

wave len gth  b e tween  400  nm and  420  n m.   

 The  power  supp l y 6  i s  composed  o f  a  1 00V power  supp l y,  and  i s  

connec t ed  to  supp ly e l ec t r i c  po wer  to  t he  l i qu id  supp l y means  3 ,  t he  

u l t r asound - gen era t i ng  m eans  4 ,  an d  th e  l i gh t  sour ce  5  fo r  ac t u a t ion  o r  

l i gh t  emis s ion .  Th e  power  supp l y 6  can  b e  tu rn ed  on  and  o ff  v i a  t he  

opera t ion  o f  t h e  sw i t ch  7 .   

[ 0023]  
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 Nex t ,  t he  ac t ion  i s  ex p la ined .    

 The  u l t r asound  sca l e r  accord in g  to  t he  p resen t  i nven t ion  i s  u sed  

fo r  den ta l  t r ea tmen t ,  and  i s  sp ec i f i c a l ly  us ed  wi th  th e  po i n t ed -end  par t  

1a  o f  t h e  t i p  bod y 11  inse r t ed  in  a  pe r iodon ta l  po cke t .  When  the  

swi t ch  7  i s  t u rned  on ,  t he  t i p  bod y 11  i s  u l t r ason ica l l y  v ib ra t ed  b y th e  

u l t r asound - gen era t i ng  m eans  4 ,  so  as  t o  c rush  and  rem ove  ca l cu l us  

wi th in  the  pe r iodo n ta l  pocke t  v i a  t h e  u l t r ason ic  v ib r a t ion  o f  t he  t i p  

bod y 11 .  T he  u l t r asound - gen era t in g  means  4  u l t r ason ica l l y  v ib ra t e s  

t he  t i p  bod y 11  ver t i ca l l y  t o  t he  longi tud ina l  d i rec t ion  o f  and  

ver t i ca l l y  t o  t he  p r o j ec t ing  d i r ec t ion  o f  t he  p ro j ec t in g  pa r t s  18 .  In  t h i s  

manner,  c a l cu lus  c an  be  e f fec t ive l y c rushed  and  remov ed  us ing  the  

p ro j ec t in g  par t s  18  in  accordan ce  wi t h  the  d i rec t ion  o f  t he  u l t r ason ic  

v ib ra t ion  o f  t he  t i p  bod y 11 .  

[ 0024]  

 The  end  o f  t h e  op t i ca l  f i be r  12  i s  v ib ra t ed  b y th e  u l t r ason ic  

v ib ra t ion  o f  t h e  t i p  bod y 11 ,  i r r ad i a t ion  wi th  l i gh t  fo r  s t e r i l i z a t ion  i s  

pe r fo rm ed  f rom the  l i gh t  source  5  wi th in  the  v ibra t ion  ran ge .  

There fo re ,  t he  op t i ca l  f i be r  12  en ab les  a  wider  r ange  o f  l i gh t  

i r r ad i a t ion  comp ared  wi th  a  case  wh er e  the  op t i ca l  f i be r  i s  f i x ed  to  t he  

t i p  bod y 11 ,  so  as  t o  be  ab l e  t o  enhance  the  s t e r i l i z a t ion  e ff ec t .  Th e  

op t i ca l  f i be r  12  ha s  t he  in t e rm ed ia t e  pa r t  t ha t  i s  i n  con tac t  wi th  t he  

cu rved  par t  16  o f  t he  t i p  bod y 11 ,  wh ich  ensu r es  t he  t r ansmiss ion  o f  

t he  u l t r ason ic  v ib r a t ion  o f  t h e  t i p  b od y 11  to  t he  op t i ca l  f i b e r  12 .  

Liqu id  i s  r e l e ased  in to  the  pe r iodon ta l  pocke t  f rom the  po in t ed -end  

open ing  13  o f  t he  t i p  bod y 11  b y the  l i qu id  supp l y means  3 ,  so  t hat  
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d i s in fec t ion  can  b e  pe r fo rm ed  to ge the r  wi th  den ta l  s ca l ing .  Th e  l i gh t  

hav ing  a  w ave len gt h  be tween  400  nm and  420  nm of  t he  l i gh t  source  5  

reac t s  wi th  t he  h yd ro gen  p erox ide  so lu t ion  o r  h ypoch lo rous  ac id  

hav ing  a  concen t r a t ion  o f  3  mass% or  l e s s  t o  gene r a t e  h ydrox yl  

r ad i ca l s .  In  t h i s  manner ,  s t e r i l i z a t ion  can  be  pe r f o r med  sa fe l y fo r  

human  bod ies  and  the  gro wth  o f  pe r i odon ta l  d i sease  bac t e r i a  c an  be  

suppres sed .   

[ 0025]  

 F ig .  4  shows  a  t oo thbrush  acco rd in g  to  an  embod imen t  o f  t he  

p resen t  i nven t ion .   

 As  shown in  F i g .  4 ,  t he  t oo thbrush  has  a  h and le  51 ,  a  h ead  52 ,  a  

b rush  53 ,  a  power  supp l y 54 ,  and  a  swi t ch  55 .  The  head  52  has  LED 56  

the rewi th in  fo r  i r r ad i a t ion  wi th  l i gh t  h av ing  a  wav e len gth  be tween  400  

nm and  420  nm.  The  head  52  i s  p rov id ed  in t eg ra l l y  wi th  an  end  o f  t he  

hand le  51 .  The  b rus h  53  i s  made  o f  an  op t i ca l  f i be r,  and  i s  p rov ided  on  

the  head  52  so  as  t o  cause  th e  l i gh t  o f  LED 56  to  en t e r  and  to  caus e  

the  l i gh t  t ha t  h as  en t e red  to  go  ou t  f r om the  end .  The  b r ush  53  may be  

a t t ached  b y implan t ing  the  ends  o f  b r i s t l e s  one  b y on e  in t o  the  head  52  

o r  b y fo ld in g  the  f ibe r  a t  t he  c en te r  and  then  implan t ing  the  cen te r  

pa r t  i n to  t he  head  52 .  The  power  sup p l y 54  i s  composed  o f  an  e l ec t r i c  

ba t t e r y,  and  i s  p ro v ided  wi th in  the  hand le  51 .  The  po w er  supp l y 54  

supp l i es  e l ec t r i c  p ower  to  t he  LED 5 6 .  The  power  supp l y 54  can  be  

tu rned  on  and  o ff  v i a  t he  oper a t ion  o f  t he  swi t ch  55 .  

[ 0026]  

 When  a  use r  ho lds  t he  hand le  51  fo r  t oo thbrush ing ,  t he  u se r  can  
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per fo rm i r r ad i a t ion  wi th  l i gh t  hav ing  a  wave len gth  be t ween  400  nm 

and  420  nm b y tu r n ing  the  swi t ch  55  o f  t he  too th  b rush  on ,  f rom the  

end  o f  b rush  53  made  o f  an  op t i ca l  f i b e r.  Keep in g  a  h ydro gen  pe rox ide  

so lu t ion  o r  h ypo ch lo rous  ac id  hav in g  a  concen t ra t ion  o f  3  mass% or  

l e s s  i n  t he  mou th  fo l lowed  b y too t hbrush ing  mak e s  i t  poss ib l e  t o  

gen er a t e  h yd rox yl  r ad i ca l s  a t  l oca t io ns  i r r ad i a t ed  wi th  l i gh t  and  to  

s t e r i l i z e  t he  loca t ions .  Li gh t  hav in g  a  wave len gth  be t ween  400  nm and  

420  nm has  a  r ed uced  e ff ec t  on  the  in t e r io r  o f  t he  m ou th  and  can  

s t e r i l i z e  t he  same more  sa f e l y,  compa red  wi th  u l t r av io l e t  r a ys .   

REFERENCE S IGN S LIST   

[ 0027]  

1  Ul t rasound  sca l e r  t i p   

1a  Po in t ed -end  p ar t   

2  Ul t rasound  sca l e r  bod y  

3  Liqu id  supp l y means   

4  Ul t rasound - gener a t ing  means  

5  Li gh t  sour ce   

6  Power  supp l y  

7  Swi t ch   

11  Tip  bod y  

12  Opt i ca l  f i be r   

13  Po in t ed -end  open ing   

14  Rear- end  open in g   

16  Curved  par t   

18  P ro j ec t ing  par t   
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51  Hand le  

52  Head   

53  Brush   

54  Power  supp l y  

55  Swi t ch   

56  LE D  
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Cla ims  

1 .  An  u l t r asound scale r  t ip ,  which  i s  u sed  whi l e  be ing  a t t ached  to  

an  u l t r asound scal e r  body hav ing  a  l i gh t  source  o f  l i gh t  for  

s t e r i l i z a t ion  in  a  prede te rmined  wave length  range ,  and  has  a  t i p  bod y 

and  an  op t i ca l  f i be r ,  wherein :  

 s a id  t i p  bod y has  a  t ubula r  shape wi th  a  poin t ed -end  open ing ,  a  

r ea r -end  opening ,  a  r ea r  end  tha t  can  be  a t t ached  to  the  u l t r asound 

sca l e r  bod y,  and  an  in t e rmedia t e  cu rved  par t ;  and   

 s a id  opt i ca l  f i be r  i s  t h inner  t han  the  minimum i nner  d i amete r  of  

s a id  t i p  body,  has  a  r ea r  end  to ward  which  l i gh t  can  ente r  f rom said  

l i gh t  source ,  i s  in ser t ed  f rom said  rea r -end  open ing  to  sa id  po in t ed -end 

opening  o f  s a id  t i p  body,  has  an  in t ermedia t e  pa r t  t ha t  i s  i n  contact  

wi th  sa id  cu rved  par t  so  t h at  t he  po in t ed -end  i s  v ibra t ed  b y the  

u l t r asonic  v ib ra t ion  o f  s a id  t ip  body.  

 

2 .  The  u l t r asound  sca l e r  t i p  acco rd ing  to  c l a im  1 ,  where in  sa id  t i p  

bod y has  a  p l an e  s ymmet r i ca l  sh ape ,  h as  a  po in t ed -en d  pa r t  t ha t  c an  b e  

inse r t ed  in to  a  p e r iodon ta l  pocke t ,  ex t ends  to  t he  ou te r  f a ce  o f  s a id  

po in t ed -end  p ar t  a long the  longi tud i na l  d i rec t ion ,  and  has  a  p a i r  o f  

p ro j ec t in g  p ar t s  p ro j ec t in g  v er t i ca l l y  wi th  resp ec t  t o  s ymmet r i ca l  

su r faces  o f  t h e  t i p  bod y.    

 

3 .  The  u l t r asound  s ca l e r  t i p  a ccord in g  to  c l a im  1  o r  2 ,  wher e in  the  

end  o f  s a id  op t i c a l  f i be r  p ro j ec t s  f rom sa id  po in t ed -end  op en ing .   
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4 .  An  u l t r asound  s ca l e r,  wh ich  has  t he  u l t r asound  sca l e r  t i p  

acco rd in g  to  c l a im  1 ,  2  o r  3 ,  and  h as   

 an  u l t r asound  sca l e r  bod y,  a  l i q u id  supp l y m ean s ,  an  

u l t r asound - gen era t i ng  mean s ,  and  a  l i gh t  source ,  wh er e in :  

 s a id  u l t r asound  sca l e r  b od y houses  s a id  l i qu id  supp l y means ,  

s a id  u l t r asound - genera t in g  m eans ,  and  sa id  l i gh t  sou rce ,  and  i s  

a t t ached  to  s a id  re a r  end  o f  s a id  u l t r as ound  sca l e r  t i p ;   

 s a id  l i qu id  supp l y  means  i s  p rov ided  so  tha t  l i qu id  can  be  

supp l i ed  to  sa id  re a r - end  open in g  o f  s a id  t i p  bod y and  then  re l eased  

f rom sa id  po in t ed - end  open ing;   

 s a id  u l t r asound - genera t in g  means  i s  p rov ided  so  as  t o  gen er a t e  

u l t r asound  and  u l t r ason ica l l y  v ib ra t e  s a id  t i p  bod y;  and   

 s a id  l i gh t  s ou rce  i s  p rov ided  so  th a t  l i gh t  fo r  s t e r i l i z a t ion  in  a  

p rede te rmined  w av e len gth  ran ge  en t e r s  t he  re a r  end  o f  s a id  op t i ca l  

f i be r.    

 

5 .  The  u l t r asound  sca l e r  a cco rd ing  to  c l a im  4 ,  wh ich  has  t he  

u l t r asound  sca l e r  t i p  accord in g  to  c l a im  2 ,  wher e in  sa id  

u l t r as ound- gen era t i ng  m eans  h as  a  conf igu ra t ion ,  b y w hich  sa id  t i p  

bod y i s  u l t r ason ica l l y v ib r a t ed  ver t i ca l l y t o  t he  longi tud i na l  d i rec t ion  

o f  and  ve r t i ca l l y  t o  t he  p ro j ec t in g  d i r ec t ion  o f  s a id  p ro j ec t ing  pa r t s .  

 

6 .  A too thbrush  hav ing  a  hand le ,  a  head ,  and  a  b r ush ,  wher e i n :  

 s a id  head  h as  LED  wi th in  the  head  f o r  i r r ad i a t ion  wi th  l i gh t  

hav ing  a  wav e len gt h  be tween  400  nm and  420  nm ,  and  i s  p rov ided  a t  
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an  end  o f  s a id  hand le ,   

 s a id  b rush  i s  made  o f  an  op t i ca l  f i be r,  and  i s  p rov ided  o n  sa id  

head  so  tha t  t he  l i gh t  o f  s a id  LED en te r s  and  the  l i gh t  t ha t  has  en t e r ed  

goes  ou t  f rom the  end .  


