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Description 

This  invention  relates  to  an  inhaler,  namely  a 
device  for  use  in  delivering  a  dose  of  medicament 
or  other  substance  for  inhaling  into  the  lungs. 

The  most  common  form  of  inhaler  propels  the 
dose  of  medicament  in  pressurised  gas  from  an 
aerosol.  However,  this  form  of  inhaler  is  becoming 
less  popular  because  of  environmental  and  other 
considerations.  The  delivery  of  some  drugs  in  a 
dry,  finely  divided  form  has  been  shown  to  have 
certain  medical  advantages  over  other  forms  of 
delivery. 

Some  known  proposals  for  delivering  medica- 
ment  in  a  finely  divided  form  cannot  be  operated 
by  one  hand.  It  is  considered  that  one-handed 
operation  should  be  an  important  feature  of  such 
an  inhaler. 

EP-A-0079478,  EP-A-01  66294  and  GB-A- 
2165159  all  disclose  dry  powder  inhalers  which  can 
be  operated  by  one  hand.  In  each  of  these  propos- 
als  the  inhaler  includes  a  medicament  storage 
chamber  and  an  inhalation  passage  through  which 
air  is  drawn  via  a  mouthpiece.  A  metering  member 
provided  with  a  metering  recess  transfers  a  dose  of 
medicament  from  the  storage  chamber  and  depos- 
its  it  in  the  inhalation  chamber.  It  is  considered  that 
the  accuracy  of  such  an  arrangement  can  be  very 
poor:  on  the  one  hand,  by  repeated  indexing  of  the 
metering  member  it  is  possible  to  deposit  two  or 
more  doses  of  medicament  into  the  inhalation  pas- 
sage  resulting  in  the  administration  of  an  overdose 
of  medicament;  on  the  other  hand,  since  the  medi- 
cament  normally  drops  from  the  metering  recess 
into  the  inhalation  passage  under  gravity,  particles 
of  medicament  can  adhere  to  the  interior  of  the 
metering  recess  so  that  an  underdose  is  delivered. 

US-2587215  also  discloses  dry  powder  inhalers 
with  the  same  disadvantages  as  those  mentioned 
above.  However,  this  document  also  discloses  an 
embodiment  in  which  the  metering  member 
presents  the  medicament  in  an  upwardly  open  dis- 
pensing  cup  to  a  mixing  chamber  where  it  is  mixed 
with  air  before  being  sucked  into  an  inhalation  tube 
via  a  nozzle  having  a  narrow  opening.  Air  sucked 
into  the  inhaler  passes  into  the  inhalation  tube 
either  directly  or  through  the  mixing  chamber  and 
nozzle.  Accordingly,  not  all  the  air  passes  over  the 
dispensing  cup.  If  medicament  adheres  to  the  sur- 
face  of  the  dispensing  cup  but  is  not  sucked  there- 
from,  there  will  be  an  underdose  of  medicament 
delivered  to  the  user.  It  is  considered  that,  upon 
repeated  use  of  the  hollows  to  deliver  doses  to  the 
inhalation  passage,  a  continually  increasing  amount 
of  the  powder  will  adhere  to  the  base  of  the  hollow, 
resulting  in  progressively  decreased  dosage  to  the 
patient.  The  tendency  for  a  build-up  of  adherent 
powder  to  occur  is  thought  to  be  a  source  of 

inaccurate  dosing  in  many  of  the  inhalers  pre- 
viously  proposed.  The  metering  member  is  a  rotary 
sliding  device  journalled  on  a  cylindrical  pivot 
member  extending  from  the  bottom  of  the  body  of 

5  the  device.  Such  an  arrangement  is  susceptible  to 
jamming  due  to  ingress  of  powder  between  the 
cylindrical  contacting  surfaces  of  the  pivot  member 
and  the  metering  member. 

US-4  274  403  describes  an  inhaler  having  a 
io  drug  storage  chamber  and  a  dispensing  head 

which  is  laterally  movable  to  collect  a  dose  of  drug 
from  the  storage  chamber  and  deposit  it  in  an 
inhalation  passage.  The  inhaler  is  said  to  overcome 
a  problem  found  with  the  devices  of  US-2  587  215, 

75  in  which  there  is  no  way  of  sealing  off  the  drug 
storage  chamber,  when  not  in  use,  to  prevent  mois- 
ture  contamination. 

Another  form  of  inhaler  which  is  currently  avail- 
able  includes  a  metering  member  including  a  num- 

20  ber  of  tapered  metering  recesses  which  are  open 
at  top  and  bottom.  In  use,  finely  divided  medica- 
ment  from  a  storage  chamber  is  packed  into  the 
recesses  whereupon  the  metering  member  is 
moved  to  a  dispensing  position  in  which  air  can  be 

25  drawn  through  the  recesses  to  draw  out  the  medi- 
cament.  An  example  of  such  a  device  is  described 
in  EP-A-0  069  715.  This  device  is  considered  to 
have  a  number  of  major  shortcomings.  Firstly,  the 
metering  recesses  are  prone  to  clogging.  Second- 

30  ly,  a  large  amount  of  suction  is  required  so  that  the 
device  is  unsuitable  for  many  patients  with  breath- 
ing  problems.  Thirdly,  two  hands  are  required  to 
operate  the  device. 

The  aim  of  the  present  invention  may  be  view- 
35  ed  as  being  to  provide  a  form  of  inhaler  for  one- 

handed  operation  which  is  capable  of  administering 
accurate  doses  and  avoids  the  risk  of  multiple 
dosing.  A  further  aim  is  to  provide  an  inhaler  which 
does  not  require  a  large  amount  of  suction  for 

40  effective  operation. 

Summary  of  the  Invention 

The  present  invention  provides  an  inhaler  for 
45  delivering  a  substance  in  a  finely  divided  form,  the 

inhaler  comprising  a  body  defining  a  storage  cham- 
ber  for  the  substance  to  be  delivered  and  further 
defining  an  inhalation  passage  through  which  air  is 
drawn  via  a  mouthpiece;  a  metering  member  op- 

50  erable  to  transfer  a  volumetric  dose  of  the  sub- 
stance  from  the  storage  chamber  to  the  inhalation 
passage,  the  metering  member  having  a  metering 
surface  which  is  indented  to  provide  at  least  one 
dispensing  cup  and  being  moveable  between  a  first 

55  position  in  which  a  dispensing  cup  is  presented  to 
the  storage  chamber  to  receive  a  dose  of  the 
substance  and  a  second  position  in  which  a  dose 
of  the  substance  is  presented  to  the  inhalation 
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passage;  characterised  in  that  in  the  second  posi- 
tion  said  dispensing  cup  is  upwardly  open  and  in 
that  the  inhaler  comprises  cup  clearing  means 
comprising  means  for  moving  the  or  each  dispens- 
ing  cup  into  a  position  from  which,  in  normal  use  of 
the  inhaler,  any  of  the  substance  remaining  in  the 
dispensing  cup  would  tend  to  fall,  under  the  influ- 
ence  of  gravity,  out  of  the  cup,  after  a  dose  of  the 
substance  has  been  presented  in  the  cup  to  the 
inhalation  passage  and  before  that  cup  is  again 
presented  to  the  storage  chamber. 

Thus,  in  normal  use  of  the  inhaler  repeated 
indexing  of  the  metering  member  will  not  deposit 
multiple  doses  of  the  substance  into  the  inhalation 
passage.  Furthermore,  removal  of  the  substance 
from  the  metering  member  by  the  inhaled  air  flow 
rather  than  under  gravity  can  ensure  that  the  dose 
is  more  thoroughly  removed. 

The  cup  clearing  means  may  additionally  com- 
prise  an  inhalation  passage  so  formed  that  the 
dose  of  the  substance  presented  to  the  inhalation 
passage  is  subjected  to  substantially  the  entire 
airflow  through  the  inhalation  passage  when  air  is 
drawn  through  the  mouthpiece.  Accordingly,  wheth- 
er  air  is  drawn  into  the  inhaler  through  a  single 
opening  or  through  several  openings,  the  airflow 
through  the  device  is  such  that  all  the  air  flows 
along  a  single  duct  at  the  point  where  the  dispens- 
ing  cup  is  presented  to  the  airflow  within  this  duct. 

The  cup  clearing  means  may  additionally  con- 
sist  of  or  comprise  resilient  wiping  means  for  dis- 
lodging  any  residual  substance  from  the  or  each 
cup  after  a  dose  of  the  substance  has  been  pre- 
sented  therein  to  the  inhalation  passage  and  before 
that  cup  is  again  presented  to  the  storage  cham- 
ber.  The  provision  of  such  dislodging  means  en- 
sures  that  the  or  each  dispensing  cup  is  cleaned 
prior  to  refilling,  and  thereby  prevents  a  build-up  of 
adherent  material  with  repeated  refills. 

Preferably,  the  metering  member  is  resiliently 
biased  into  contact  with  a  seat  and  is  moveable 
while  in  contact  with  the  seat.  More  preferably,  the 
metering  member  is  rotatable  while  in  contact  with 
the  seat. 

The  metering  member  may  comprise  a  frusto- 
conical  side  wall  containing  the  dispensing  cup  or 
cups.  Such  a  side  wall  can  include  a  plurality  of 
spaced-apart  dispensing  cups. 

The  use  of  the  frusto-conical  shape  in  the  wall 
of  the  metering  member  containing  the  dispensing 
cups  allows  a  good  seal  to  be  obtained  between 
the  metering  member  and  a  seat  against  which  the 
frusto-conical  wall  mates.  Accordingly,  either  rigid 
or  semi-rigid  plastics  materials  can  be  used,  and 
the  appropriate  shapes  can  be  manufactured  with 
relatively  undemanding  tolerances.  Other  shapes, 
such  as  spherical  or  cylindrical  shapes,  either  de- 
mand  much  tighter  tolerances  in  order  to  achieve 

the  sort  of  seal  required  or  resilient  materials  would 
have  to  be  used  or,  possibly,  an  additional  resilient 
sealing  ring  would  have  to  be  incorporated.  If  the 
metering  member  has  a  flat  metering  surface,  as  is 

5  the  case  in  the  above-described  embodiment  of 
US-A-2587215,  then  it  is  necessary  to  provide  a 
separate  axle  or  spigot  journalled  on  a  part  of  the 
device.  Such  a  separate  axle  is  susceptible  to 
jamming  by  the  ingress  of  powder  between  the 

io  contacting  surfaces  associated  with  the  axle.  In 
contrast,  in  an  inhaler  according  to  the  present 
invention,  the  good  seal  referred  to  above  should 
be  such  that  the  integrity  of  the  stored  drug  is 
maintained  by,  for  instance,  preventing  any  ingress 

is  of  moisture  and/or  contaminating  air  into  the  stor- 
age  chamber. 

The  frusto-conical  shape  also  makes  it  possible 
to  form  the  metering  member  in  such  manner  that 
it  occupies  relatively  little  space,  so  that  the  inhala- 

20  tion  passage  can  be  shorter  than  in  many  prior 
inhalers,  reducing  the  amount  of  suction  required 
from  the  patient. 

Preferably,  the  longitudinal  axis  of  the  frusto- 
conical  wall  lies,  when  the  inhaler  is  held  in  its 

25  normal  in-use  position,  between  vertical  and  an 
angle  of  60°  to  the  vertical.  More  preferably,  this 
axis  lies  at  an  angle  of  about  45°  to  the  vertical. 

The  body  of  the  inhaler  preferably  comprises  a 
seat  having  an  annular  contact  surface  making  slid- 

30  ing  contact  with  the  metering  surface,  the  contact 
surface  being  frusto-conical  in  shape  so  as  to  de- 
fine  a  socket  within  which  the  metering  member  is 
journalled  for  rotation  between  its  first  and  second 
positions.  The  inhaler  then  preferably  comprises 

35  means  operable  to  resiliently  bias  the  metering 
member  into  contact  with  the  seat. 

Preferably,  an  inhaler  in  accordance  with  the 
present  invention  includes  a  chamber  for  containing 
moisture-absorbent  material,  with  which  chamber 

40  the  or  each  dispensing  cup  is  moveable  into  regis- 
ter  after  a  dose  of  the  substance  has  been  pre- 
sented  to  the  inhalation  passage  and  before  that 
cup  is  again  presented  to  the  storage  chamber.  In 
this  way,  the  empty  cup  can  be  dried  prior  to  filling 

45  to  reduce  adhesion  of  the  surface  in  the  cup.  The 
filled  dispensing  cup  may  also  move  into  register 
with  the  same  or  another  chamber  for  moisture- 
absorbent  material  as  it  travels  from  the  storage 
chamber  to  the  inhalation  passage.  This  could  as- 

50  sist  in  preventing  migration  of  moisture  from  the 
inhalation  passage  into  the  storage  chamber. 

The  inhaler  preferably  includes  display  means 
which  is  indexed  in  association  with  the  metering 
member  to  display  an  item  of  information  to  the 

55  user.  The  display  means  may  comprise  counter 
means  for  counting  the  number  of  times  which  a 
dispensing  cup  has  been  presented  to  the  inhala- 
tion  passage,  and/or  the  number  of  doses  remain- 
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ing  to  be  so  presented. 

Brief  Description  of  the  Drawings 

The  invention  is  exemplified  in  the  accompany- 
ing  drawings,  in  which: 

-  Figure  1  is  a  general  perspective  view  of  an 
inhaler  of  the  invention; 

-  Figure  2  is  a  side  view  of  the  inhaler  in  use; 
-  Figure  3  is  a  longitudinal  section  through  the 

inhaler; 
-  Figure  4  is  section  IV-IV  of  Fig.  3; 
-  Figures  5  and  6  are  exploded  perspective 

views  of  the  inhaler  viewed  from  opposite 
ends; 

-  Figures  7a  and  7b  are  exploded  perspective 
views  of  the  counter  mechanism  of  the  in- 
haler,  again  viewed  from  opposite  ends;  and 

-  Figures  8a  and  8b  show  the  assembled  coun- 
ter  mechanism  viewed  from  opposite  ends. 

Detailed  Description  of  the  Drawings 

As  shown  in  the  external  views  of  Figs.  1  and 
2,  the  inhaler  comprises  a  housing  1  which  is 
provided  with  an  air  intake  2.  A  tubular  mouthpiece 
3  projects  from  the  housing. 

Referring  to  Figs.  3  to  6,  the  housing  contains 
an  internal  body  4  which,  on  its  side  remote  from 
the  mouthpiece  3,  contains  a  recess  5  that  pro- 
vides  a  seat  for  a  metering  member  6  which  is 
rotatable  about  its  axis  in  the  recess.  The  metering 
member  includes  a  portion  having  a  frusto-conical 
metering  surface  7  which  includes  a  series  of  cir- 
cumferentially  arranged  cup-like  metering  depres- 
sions  8.  The  recess  5  provides  a  seat  of  cor- 
responding  frusto-conical  shape,  the  angular  toler- 
ance  and  circumferential  form  of  the  metering  sur- 
face  and  of  the  seat  being  carefully  monitored  in 
manufacture  to  ensure  a  close  sliding  contact  be- 
tween  the  two  mating  faces. 

The  opposite  side  of  the  body  4  includes  a 
storage  chamber  10  for  a  drug  in  the  form  of  a 
micronised  powder,  the  chamber  10  being  ar- 
ranged  to  register  with  one  of  the  depressions  8.  A 
second,  outer  chamber  11  surrounds  the  storage 
chamber  10  for  containing  a  moisture  absorbing 
material  such  as  silica  gel  granules.  The  second 
chamber  11  is  open  to  the  depressions  8  on  both 
sides  of  the  depression  which  is  currently  in  regis- 
ter  with  the  storage  chamber  10,  but  the  silica  gel 
is  prevented  from  migrating  into  the  depressions 
by  a  shaped  filter  membrane  12.  The  same  side  of 
the  body  4  further  contains  an  inhalation  passage 
15  and  a  waste  chamber  16,  both  of  which  register 
with  one  of  the  depressions  8.  The  inhalation  pas- 
sage  15  has  a  smooth  internal  contour  and  regis- 
ters  with  both  the  air  inlet  2  and  the  mouthpiece  3. 

The  air  inlet  2  contains  a  filter  membrane  17  for 
removing  any  contaminating  particles  that  may  be 
drawn  into  the  inlet.  The  waste  chamber  16  con- 
tains  a  brush,  a  piece  of  sponge  rubber  or  other 

5  flexible  wiping  element  18  which  projects  into  the 
corresponding  depression  8  to  make  wiping  contact 
with  the  walls  of  the  depression. 

Referring  more  particularly  to  the  inhalation 
passage  15,  it  can  be  seen  from  Fig  3  that,  when 

io  the  inhaler  is  in  use,  the  inhalation  passage  15 
extends  in  a  downwards  direction  from  the  air 
intake  2,  at  least  to  the  position  where  the  dispens- 
ing  cup  8  is  presented  to  the  inhalation  passage. 
The  width  of  the  inhalation  passage  15  is  relatively 

is  large  at  the  air  intake,  relatively  small  in  the  region 
of  the  dispensing  cup  and  relatively  large  again  at 
the  mouthpiece  3.  The  inhalation  passage  includes 
a  first  relatively  more-inclined  portion  extending 
generally  downwardly  from  the  air  intake  2  to  the 

20  dispensing  cup  8  and  a  second  relatively  less- 
inclined  portion  extending  from  the  dispensing  cup 
8  to  the  mouthpiece  3.  Dispensing  cup  8  is  situated 
on  the  outside  of  the  bend  linking  these  two  por- 
tions  of  the  inhalation  passage.  Opposite  the  dis- 

25  pensing  cup,  the  wall  of  the  inhalation  passage 
bulges  across  the  inhalation  passage  towards  a 
dispensing  cup  to  create  a  restricted  passageway 
in  the  region  of  the  dispensing  cup.  In  this  region, 
the  shape  of  the  inhalation  passage  results  in  the 

30  air  being  both  accelerated  and  directed  towards  the 
dispensing  cup  so  that  there  is  a  highly  efficient 
pick-up  of  material  from  the  cup. 

The  frusto-conical  head  of  the  metering  mem- 
ber  6  is  secured  to  a  co-axial  circular  ratchet  for- 

35  mation  20  followed  by  a  drum  21  .  A  spring  washer 
22  acts  between  an  end  face  of  the  drum  21  and 
the  housing  1  to  urge  the  metering  member  6 
against  its  seat  in  the  recess  5.  An  indexing  button 
25  projects  from  the  housing  1  adjacent  to  the  inlet 

40  2  and  is  secured  to  an  integral  indexing  finger  26 
for  engagement  with  the  ratchet  formation  20.  A 
spring  finger  27,  again  integral  with  the  button  25, 
projects  transversely  of  the  indexing  finger  26  to 
engage  the  internal  body  4  and  thus  urge  the 

45  button  to  project  from  the  housing  1  . 
A  tape  30  is  wound  into  a  roll  31  which  is 

freely  rotatable  on  a  pin  32  projecting  from  the 
inside  of  the  housing  1.  The  leading  end  of  the 
tape  30  is  secured  to  the  drum  21  ,  onto  which  it  is 

50  wound  from  the  roll  30  upon  rotation  of  the  meter- 
ing  member  6.  The  tape  30  is  routed  past  a  win- 
dow  33  in  the  housing  1  through  which  a  contig- 
uous  series  of  numbers  or  other  information  carried 
on  the  tape  is  displayed. 

55  In  use,  the  inhaler  will  normally  be  supplied  as 
a  sealed  unit  with  the  storage  chamber  10  pre-filled 
with  medicament  or  other  substance  in  a  dry,  finely 
divided  form.  With  the  button  25  uppermost,  the 

4 
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depression  8  which  is  in  register  with  the  storage 
chamber  10  will  fill  with  a  fixed  volume  of  the 
medicament.  With  the  inhaler  held  in  one  hand  the 
mouthpiece  3  is  inserted  into  the  mouth  as  shown 
in  Fig.  2  and  the  button  25  is  depressed  using  the 
index  finger  so  that  the  indexing  element  26 
causes  the  metering  member  6  to  rotate  by  one 
position,  thus  bringing  the  next,  empty  depression 
8  into  register  with  the  storage  chamber  10.  At  the 
same  time  a  filled  depression  comes  into  register 
with  the  inhalation  passage  15.  Thus,  when  air  is 
drawn  through  the  inhalation  passage  15  via  the 
mouthpiece  3,  the  internal  contours  of  the  inhala- 
tion  passage  causes  the  air  to  impinge  on  the 
material  still  held  in  the  depression  8,  causing  the 
powder  to  be  mix  into  the  air  flow  and,  after  pass- 
ing  through  the  mouthpiece  3,  enter  the  mouth  and 
air  passages  of  the  user. 

It  should  be  noted  that  the  powder  in  the 
depression  8  is  subjected  to  the  entire  airflow 
through  the  inhalation  passage  15,  from  the  air 
intake  2  to  the  mouthpiece  3,  which  enables  the 
user  more  readily  to  achieve  a  full  dose,  and  also 
promotes  substantially  complete  removal  of  the 
powder  from  the  depression  8. 

As  the  depressions  travel  around  the  axis  of 
the  metering  member  with  successive  indexing 
movements  of  the  button  25,  they  move  past  the 
wiping  element  18  so  that  any  residue  of  powder 
remaining  in  the  depression  is  dislodged  therefrom 
to  fall  into  the  waste  chamber  16.  Further  travel  of 
the  depression  causes  it  to  move  in  register  with 
the  drying  chamber  11  so  that  the  silica  gel  can 
absorb  any  moisture  from  the  depression  before  it 
comes  into  register  with  the  storage  chamber  10  to 
be  refilled  with  medicament.  The  filled  depressions 
may  also  move  in  register  with  the  drying  chamber 
12  to  reduce  the  possibility  of  moisture  migrating 
from  the  inhalation  passage  15  to  the  storage 
chamber  10.  This  may  additionally  ensure  that  the 
medicament  remains  dry,  thereby  ensuring  that  the 
vast  majority  of  the  medicament  can  be  easily 
removed  from  the  depression  into  the  inhaled  air- 
flow. 

It  is  important  that  the  movement  of  a  dose  of 
powder  to  the  dispensing  position  in  the  inhalation 
passage  15  is  effected  in  such  fashion  as  to  main- 
tain  good  sealing  of  the  powder  in  the  storage 
chamber  10,  so  that  the  integrity  of  the  powder  is 
preserved.  This  is  facilitated  by  the  provision  of  the 
frusto-conical  shape  of  the  metering  surface  7  and 
of  the  seat  for  it  provided  by  the  recess  5;  such  a 
shape  makes  it  possible  to  achieve  a  good  seal 
between  the  metering  surface  7  and  its  seat  with 
less  demanding  tolerances  than  are  feasible  when 
other  shapes  are  used.  Providing  that  the  angular 
tolerance  is  maintained  (which  is  relatively  simple), 
other  manufacturing  tolerances  are  accommodated 

by  the  self-sealing  arrangements  of  the  metering 
surface  7  and  the  seat  provided  by  the  recess  5. 

In  normal  use  of  the  inhaler,  repeated  indexing 
of  the  metering  member  6  will  not  deposit  multiple 

5  doses  of  the  substance  into  the  inhalation  passage. 
Instead,  each  dose  will  simply  be  carried  round  in 
the  depression  8  until  it  is  discarded  into  the  waste 
chamber  16. 

Each  time  the  metering  member  is  indexed, 
io  new  information  is  carried  into  the  window  33  by 

the  tape  30.  This  information  could  simply  be  a 
number  indicating  how  many  doses  have  been 
used,  or  how  many  remain  to  be  used,  or  both.  The 
window  could  also  display  other  information  such 

is  as  the  time  when  the  next  dose  should  be  taken. 
Normally,  the  device  will  be  disposed  of  once 

the  intended  number  of  doses  has  been  used.  It  is, 
however,  envisaged  that  the  internal  body  4  could 
contain  a  replaceable  cartridge  containing  a  fresh 

20  supply  of  medicament  and  possibly  also  fresh  sili- 
ca  gel,  new  filters  12  and/or  17,  and  a  fresh  tape 
31.  This  tape  could  be  partially  wound  onto  a 
replaceable  drum  21  which  engages  the  frusto- 
conical  metering  head  6. 

25  A  modified  counting  arrangement  is  shown  in 
Figs  7  and  8.  The  housing  1  contains  a  circular 
internal  recess  36  which  receives  an  outer  ring  37 
and  an  inner  disc  38  which  are  arranged  co-axially 
with  the  metering  member  6.  The  disc  38  carries 

30  the  units  0  to  9  at  36°  intervals  whereas  the  ring 
37  is  marked  in  multiples  of  tens  at  regular  angular 
intervals.  The  tens  and  units  are  disposed  so  that 
they  can  both  be  displayed  through  a  window  39  in 
the  housing  1.  The  disc  38  is  connected  to,  or 

35  driven  by,  the  metering  member  6  and  carries  an 
integral  spring  arm  40  which  carries  a  pin  41  to  act 
as  a  cam  follower.  Whenever  the  disc  38  com- 
pletes  one  rotation,  the  arm  39  engages  a  cam  44 
secured  to  the  interior  of  the  housing  1,  which 

40  causes  the  cam  follower  41  to  engage  in  one  of  a 
series  of  notches  45  around  the  outer  periphery  of 
the  ring  37.  This,  in  turn,  indexes  the  ring  by  one 
angular  position  on  each  rotation  of  the  disc  38. 
The  number  displayed  in  the  window  40  can  thus 

45  be  incremented  from,  say,  1  to  200  to  count  the 
number  of  doses  used.  Instead  of  a  ring  surround- 
ing  the  disc  38,  a  second  transparent  disc  could  be 
disposed  behind  the  disc  38  so  that  the  units  are 
visible  through  the  second  disc,  which  again  carries 

50  multiples  of  tens. 

Claims 

1.  An  inhaler  for  delivering  a  substance  in  a  finely 
55  divided  form,  the  inhaler  comprising  a  body 

(4)  defining  a  storage  chamber  (10)  for  the 
substance  to  be  delivered  and  further  defining 
an  inhalation  passage  (15)  through  which  air  is 

5 
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drawn  via  a  mouthpiece  (3);  a  metering  mem- 
ber  (6)  operable  to  transfer  a  volumetric  dose 
of  the  substance  from  the  storage  chamber  to 
the  inhalation  passage,  the  metering  member 
having  a  metering  surface  (7)  which  is  in- 
dented  to  provide  at  least  one  dispensing  cup 
(8)  and  being  movable  between  a  first  position 
in  which  a  dispensing  cup  is  presented  to  the 
storage  chamber  to  receive  a  dose  of  the 
substance  and  a  second  position  in  which  a 
dose  of  the  substance  is  presented  to  the 
inhalation  passage,  characterised  in  that  in  the 
second  position  said  dispensing  cup  is  upwar- 
dly  open  and  in  that  the  inhaler  comprises  cup 
clearing  means  comprising  means  (20,  25,  26) 
for  moving  the  or  each  dispensing  cup  into  a 
position  from  which,  in  normal  use  of  the  in- 
haler,  any  of  the  substance  remaining  in  the 
dispensing  cup  would  tend  to  fall,  under  the 
influence  of  gravity,  out  of  the  cup,  after  a 
dose  of  the  substance  has  been  presented  in 
the  cup  to  the  inhalation  passage  and  before 
that  cup  is  again  presented  to  the  storage 
chamber. 

2.  An  inhaler  according  to  Claim  1,  in  which  the 
cup  clearing  means  additionally  comprises  an 
inhalation  passage  (15)  so  formed  that  the 
dose  of  the  substance  presented  to  the  inhala- 
tion  passage  is  subjected  to  substantially  the 
entire  airflow  through  the  inhalation  passage 
when  air  is  drawn  through  the  mouthpiece  (3). 

3.  An  inhaler  according  to  Claim  1  or  Claim  2,  in 
which  the  cup  clearing  means  additionally 
comprises  resilient  wiping  means  (18)  for  dis- 
lodging  any  residual  substance  from  the  or 
each  dispensing  cup  (8)  after  a  dose  of  the 
substance  has  been  presented  therein  to  the 
inhalation  passage  (15)  and  before  that  cup  is 
again  presented  to  the  storage  chamber  (10). 

4.  An  inhaler  according  to  any  one  of  the  preced- 
ing  claims,  in  which  the  metering  member  (6) 
is  resiliently  biased  into  contact  with  a  seat  (5) 
and  is  movable  while  in  contact  with  the  seat. 

5.  An  inhaler  according  to  Claim  4,  in  which  the 
metering  member  (6)  is  rotatable  while  in  con- 
tact  with  the  seat  (5). 

6.  An  inhaler  according  to  any  one  of  the  preced- 
ing  claims,  in  which  the  metering  member  (6) 
comprises  a  frusto-conical  wall  (7)  containing 
the  dispensing  cup  or  cups  (8). 

7.  An  inhaler  according  to  Claim  6,  in  which  the 
longitudinal  axis  of  the  frusto-conical  wall  (7) 

lies,  when  the  inhaler  is  held  in  its  normal  in- 
use  position,  between  vertical  and  an  angle  of 
60  °  to  the  vertical. 

5  8.  An  inhaler  according  to  any  one  of  the  preced- 
ing  claims  and  having  a  chamber  (11)  for  con- 
taining  moisture-absorbent  material,  with  which 
chamber  the  or  each  dispensing  cup  (8)  is 
movable  into  register  after  a  dose  of  the  sub- 

io  stance  has  been  presented  to  the  inhalation 
passage  (15)  and  before  that  cup  is  again 
presented  to  the  storage  chamber  (10). 

9.  An  inhaler  according  to  any  one  of  the  preced- 
15  ing  claims,  having  a  chamber  (11)  for  contain- 

ing  moisture-absorbent  material,  with  which 
chamber  the  or  each  dispensing  cup  (8)  is 
movable  into  register  after  being  presented  to 
the  storage  chamber  (10)  and  before  a  dose  of 

20  the  substance  therein  has  been  presented  to 
the  inhalation  passage  (15). 

10.  An  inhaler  according  to  any  one  of  the  preced- 
ing  claims,  including  display  means  (30,  31, 

25  32,  33)  which  is  indexed  in  association  with  the 
metering  member  (6)  to  display  an  item  of 
information  to  a  user. 

Patentanspruche 
30 

1.  Inhalator  zur  Beforderung  einer  Substanz  in 
einer  fein  verteilten  Form,  wobei  der  Inhalator 
der  einen  Korper  (4)  umfaBt,  der  eine  Speich- 
erkammer  (10)  fur  die  zu  befordernde  Sub- 

35  stanz  definiert,  und  der  weiterhin  einen  Inhala- 
tionsdurchgang  (15)  definiert,  durch  den  Luft 
uber  ein  Mundstuck  (3)  gezogen  wird;  ein  Ab- 
messungsglied  (6),  das  betatigt  werden  kann, 
urn  eine  volumetrische  Dosis  der  Substanz  von 

40  der  Speicherkammer  zu  dem  Inhalationsdurch- 
gang  zu  transferieren,  wobei  das  Abmessungs- 
glied  eine  Abmessungsoberflache  (7)  besitzt, 
die  eingekerbt  ist,  urn  mindestens  eine  Vertei- 
lertasse  (8)  zur  Verfugung  zu  stellen  und  die 

45  zwischen  einer  ersten  Position,  in  der  eine 
Verteilertasse  der  Speicherkammer  dargeboten 
wird,  urn  eine  Dosis  der  Substanz  zu  erhalten, 
und  einer  zweiten  Position,  in  der  eine  Dosis 
der  Substanz  dem  Inhalationsdurchgang  dar- 

50  geboten  wird,  bewegbar  ist,  dadurch  gekenn- 
zeichnet,  dal3  in  der  zweiten  Position  die  be- 
sagte  Verteilertasse  nach  oben  geoffnet  ist  und 
dal3  der  Inhalator  eine  Vorrichtung  fur  die  Rei- 
nigung  der  Tasse  (20,  25,  26)  umfaBt,  die  ein 

55  Mittel  umfaBt,  urn  die  oder  jede  der  Verteiler- 
tassen  in  eine  Position  zu  bewegen,  von  der 
wahrend  des  normalen  Gebrauchs  des  Initia- 
tors  jegliche  Substanz,  die  in  der  Verteilertasse 

6 
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verblieb,  die  Tendenz  hatte,  unter  dem  EinfluB 
von  Schwerkraft  nach  unten  aus  der  Tasse  zu 
fallen,  nachdem  eine  Dosis  der  Substanz  dem 
Inhalationsdurchgang  in  der  Tasse  dargeboten 
worden  ist  und  bevor  diejenige  Tasse  wieder 
der  Speicherkammer  dargeboten  wird. 

2.  Inhalator  nach  Anspruch  1  ,  in  dem  die  Vorrich- 
tung  fur  die  Reinigung  der  Tasse  zusatzlich 
einen  Inhalationsdurchgang  (15)  umfaBt,  der  so 
ausgebildet  ist,  dal3  die  Dosis  der  Substanz, 
die  dem  Inhalationsdurchgang  dargeboten 
wird,  im  wesentlichen  dem  gesamten  Luftstrom 
durch  den  Inhalationsdurchgang  ausgesetzt  ist, 
wenn  Luft  durch  das  Mundstuck  (3)  gezogen 
wird. 

3.  Inhalator  nach  Anspruch  1  oder  Anspruch  2,  in 
dem  die  Vorrichtung  fur  die  Reinigung  der 
Tasse  ein  elastisches  Wischmittel  (18)  umfaBt, 
urn  jegliche  Restsubstanz  von  der  oder  jeder 
Verteilertasse  (8)  zu  entfernen,  nachdem  eine 
Dosis  der  Substanz  darin  dem  Inhalations- 
durchgang  (15)  dargeboten  worden  ist  und  be- 
vor  diejenige  Tasse  wieder  der  Speicherkam- 
mer  (10)  dargeboten  wird. 

4.  Inhalator  nach  einen  der  vorangehenden  An- 
spruche,  in  dem  das  Abmessungsglied  (6)  ela- 
stisch  in  Kontakt  mit  einem  Sitz  (5)  hingelenkt 
wird  und  bewegbar  ist,  wahrend  es  im  Kontakt 
mit  dem  Sitz  ist. 

5.  Inhalator  nach  Anspruch  4,  in  dem  das  Abmes- 
sungsglied  (6)  rotierbar  ist,  wahrend  es  im 
Kontakt  mit  dem  Sitz  (5)  ist. 

6.  Inhalator  nach  einem  der  vorangehenden  An- 
spruche,  in  dem  das  Abmessungsglied  (6)  eine 
Wand  in  der  Form  eines  Kegelstumpfes  urn- 
fafit,  die  die  Verteilertasse  oder  die  Verteiler- 
tassen  (8)  enthalt. 

7.  Inhalator  nach  Anspruch  6,  in  dem  die  Langs- 
achse  der  Wand  (7)  in  der  Form  eines  Kegel- 
stumpfes  zwischen  der  Senkrechten  und  ei- 
nem  Winkel  von  60  °  zu  der  Senkrechten  liegt, 
wenn  der  Inhalator  in  seiner  normalen  In-Ge- 
brauchstellung  gehalten  wird. 

8.  Inhalator  nach  einem  der  vorangehenden  An- 
spruche,  und  der  eine  Kammer  (11)  fur  Feuch- 
tigkeit-aufnehmendes  Material  besitzt,  mit  wel- 
cher  Kammer  die  oder  jede  Verteilertasse  (8) 
sich  in  einer  Linie  ausrichten  kann,  nachdem 
eine  Dosis  der  Substanz  dem  Inhalationsdurch- 
gang  (15)  dargeboten  worden  ist  und  bevor 
diejenige  Tasse  wieder  der  Speicherkammer 

(10)  dargeboten  wird. 

9.  Ein  Inhalator  nach  einem  der  vorangehenden 
Anspruche,  der  eine  Kammer  (11)  besitzt,  urn 

5  Feuchtigkeit-aufnehmendes  Material  zu  enthal- 
ten,  mit  welcher  Kammer  die  oder  jede  Vertei- 
lertasse  (8)  sich  in  einer  Linie  ausrichten  kann, 
nachdem  sie  der  Speicherkammer  (10)  darge- 
boten  worden  ist  und  bevor  eine  Dosis  der 

io  Substanz,  die  sich  darin  befindet,  dem  Inhala- 
tionsdurchgang  (15)  dargeboten  worden  ist. 

10.  Inhalator  nach  einem  der  vorangehenden  An- 
spruchen,  der  eine  Anzeigevorrichtung  (30,  31, 

is  32,  33)  einschlieBt,  die  mit  dem  Abmessungs- 
glied  (6)  durch  eine  durch  Rasten  periodisch 
unterbrochene  Abtriebsbewegung  in  Verbin- 
dung  ist,  urn  einem  Benutzer  einen  Informa- 
tionsgegenstand  zu  zeigen. 

20 
Revendicatlons 

1.  Inhalateur  pour  distribuer  une  substance  sous 
forme  finement  divisee,  qui  comporte,  d'une 

25  part,  un  corps  (4)  comprenant  une  chambre  de 
stockage  (10)  de  la  substance  a  distribuer  et 
un  passage  d'inhalation  (15)  a  travers  lequel 
I'air  est  inspire  grace  a  un  bee  (3)  et,  d'autre 
part,  un  element  de  mesure  (6)  qui  agit  pour 

30  transferer  une  dose  volumetrique  de  la  subs- 
tance  de  la  chambre  de  stockage  vers  le  pas- 
sage  d'inhalation,  qui  est  pourvu  d'une  surface 
de  mesure  (7)  congue  pour  comporter  au 
moins  une  coupelle  distributrice  (8),  et,  qui  est 

35  deplagable  entre  une  premiere  position  dans 
laquelle  la  coupelle  distributrice  (8)  est  presen- 
tee  a  la  chambre  de  stockage  afin  de  recevoir 
une  dose  de  substance,  et,  une  seconde  posi- 
tion  dans  laquelle  une  dose  de  substance  est 

40  presentee  au  passage  d'inhalation  caracterise 
en  ce  que  dans  ladite  seconde  position,  ladite 
coupelle  distributrice  est  ouverte  vers  le  haut 
et  en  ce  que  I'inhalateur  comporte  un  moyen 
de  vidage  de  la  coupelle  pourvu  de  moyens 

45  (20),  (25),  (26)  pour  deplacer  la  ou  les  coupel- 
les  distributrices  dans  une  position  dans  la- 
quelle,  en  cas  d'utilisation  normale  de  I'inhala- 
teur,  toute  la  substance  se  trouvant  dans  la 
coupelle  a  tendance  a  tomber,  sous  I'effet  de 

50  la  gravite,  de  ladite  coupelle  apres  qu'une 
dose  de  substance  a  ete  presentee  par  la 
coupelle  au  passage  d'inhalation  et  avant  que 
la  coupelle  ne  soit  de  nouveau  presentee  a  la 
chambre  de  stockage. 

55 
2.  Inhalateur  selon  la  revendication  1  ou  le 

moyen  de  vidage  de  la  coupelle  est  constitue 
en  outre  par  la  conformation  du  passage  d'in- 

7 
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halation  (15)  qui  est  telle  que  la  dose  de  subs- 
tance  presentee  audit  passage  d'inhalation  est 
exposee  sensiblement  a  la  totalite  du  flux  d'air 
passant  a  travers  le  passage  d'inhalation  lors- 
que  de  I'air  est  inspire  grace  au  bee  (3). 

10.  Inhalateur  selon  I'une  des  revendications  pre- 
cedentes  comportant  un  moyen  (30),  (31), 
(32),  (33)  d'affichage  qui  est  actionne  en  asso- 
ciation  avec  I'element  de  mesure  (6)  afin  de 

5  presenter  une  information  a  I'utilisateur. 

3.  Inhalateur  selon  les  revendications  1  ou  2  ou  le 
moyen  de  vidage  de  la  coupelle  comporte  en 
outre  des  moyens  souples  de  nettoyage  (18) 
pour  enlever  toute  la  substance  residuelle  de  10 
la  ou  des  coupelles  distributrices  (8)  apres 
qu'une  dose  de  substance  a  ete  presentee  par 
la  coupelle  au  passage  d'inhalation  et  avant 
que  la  coupelle  ne  soit  de  nouveau  presentee 
a  la  chambre  de  stockage  (10).  is 

4.  Inhalateur  selon  I'une  des  revendications  pre- 
cedentes  ou  I'element  de  mesure  (6)  vient  en 
contact  elastique  avec  le  siege  (5)  et  est  mobi- 
le  pendant  qu'il  est  en  contact  avec  ledit  siege.  20 

5.  Inhalateur  selon  la  revendication  4  ou  I'element 
de  mesure  peut  tourner  pendant  qu'il  est  en 
contact  avec  le  siege  (5). 

25 
6.  Inhalateur  selon  I'une  des  revendications  pre- 

cedentes  ou  I'element  de  mesure  (6)  comporte 
une  paroi  de  forme  tronconique  (7)  pourvue 
d'une  ou  de  plusieurs  coupelles  distributrices 
(8).  30 

7.  Inhalateur  selon  la  revendication  6  ou  I'axe 
longitudinal  de  la  paroi  tronconique  (7)  est 
situe  entre  la  verticale  et  un  angle  de  60  0  sur 
la  verticale  lorsque  I'inhalateur  est  maintenue  35 
dans  une  position  d'utilisation  normale. 

8.  Inhalateur  selon  I'une  des  revendications  pre- 
cedentes  et  comportant  une  chambre  (11) 
pourvue  d'un  materiau  absorbant  I'humidite,  ou  40 
la  ou  les  coupelles  distributrices  (8)  sont  de- 
plagables  pour  s'aligner  avec  ladite  chambre 
apres  qu'une  dose  de  substance  a  ete  presen- 
tee  au  passage  d'inhalation  (15)  et  avant  que 
la  coupelle  ne  soit  de  nouveau  presentee  a  la  45 
chambre  de  stockage  (10). 

9.  Inhalateur  selon  I'une  des  revendications  pre- 
cedentes,  comportant  une  chambre  (11)  pour- 
vue  d'un  materiau  absorbant  I'humidite,  ou  la  50 
ou  les  coupelles  distributrices  (8)  sont  depla- 
gables  pour  s'aligner  avec  ladite  chambre 
apres  avoir  ete  presentees  a  la  chambre  de 
stockage  (10)  et  avant  qu'une  dose  de  subs- 
tance  ne  soit  presentee  par  la  coupelle  au  55 
passage  d'inhalation  (15). 
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