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Description 

This  invention  relates  to  devices  for  indicating 
the  quantity  of  doses  dispensed  from  and/or  re- 
maining  in  an  inhalation  device  and  in  particular  to 
inhalation  devices  by  which  medicaments  contain- 
ed  in  a  pressurised  aerosol  vial  are  administered  to 
a  patient. 

Certain  devices  that  are  operated  by  a  recipro- 
cating  element,  e.g.,  a  button,  require  the  presence 
of  a  counting  device  in  order  to  provide  an  indica- 
tion  of  the  extent  of  use.  Known  counting  devices 
range  from  complex  electrical  devices  providing  a 
visual  digital  display  to  simple  mechanical  devices 
having  a  sliding  scale  to  display  the  extent  of  use. 

Inhalation  therapy  is  becoming  an  increasingly 
important  method  of  administering  medicaments  to 
a  patient.  The  medicament  is  formulated  with  suit- 
able  propellant  and  appropriate  other  components 
and  charged  in  an  aerosol  vial.  The  aerosol  vial  is 
fitted  with  a  valve  which  generally  comprises  a 
metering  chamber  such  that  each  operation  of  the 
valve  dispenses  a  predetermined  measured  quan- 
tity  of  medicament.  The  aerosol  vial  is  inserted  into 
an  adaptor  having  a  mouthpiece  or  a  port  adapted 
for  nasal  use  and  the  medicament  is  administered 
by  firing  the  aerosol  simultaneously  with  inhalation. 
Examples  of  such  inhalation  devices  are  the 
MEDIHALER™  and  AUTOHALER™  aerosol  inhala- 
tion  devices  commercially  available  from  Minnesota 
Mining  and  Manufacturing  Company. 

With  a  conventional  press-and-breathe  device 
in  which  the  patient  fires  the  device  by  depressing 
the  aerosol  vial  whilst  inhaling,  a  rough  indication  of 
the  amount  of  medicament  remaining  in  the  vial 
can  be  obtained  by  shaking  the  whole  unit.  With 
experience,  the  user  can  distinguish  the  difference 
in  'feel'  between  a  vial  that  is  substantially  full  and 
one  that  is  substantially  empty.  However,  this 
method  is  necessarily  far  from  precise  and  is  even 
less  satisfactory  with  a  breath  actuated  inhaler  in 
which,  because  of  the  additional  parts,  the  mass  of 
the  aerosol  contents  is  a  smaller  proportion  of  the 
total  unit  weight. 

With  inhalation  devices  that  utilize  an  aerosol 
vial  initially  charged  with  a  known  quantity  of  medi- 
cament,  a  metered  dose  of  which  is  dispensed 
each  time  the  vial  is  operated,  counting  the  number 
of  operations  of  the  valve  will  give  an  indication  of 
the  total  amount  of  medicament  dispensed  and 
hence  the  amount  of  medicament  remaining  in  the 
vial.  The  metering  is  normally  accurate  but  in- 
correct  actuation  of  the  vial  occasionally  results  in 
a  reduced  dose.  The  dose,  however,  can  never 
exceed  the  predetermined  metered  quantity. 
Therefore  counting  the  number  of  doses  used  is  a 
safe  basis  for  computing  the  number  of  doses 
remaining  because  any  error  will  indicate  the  pres- 

ence  of  fewer  doses  than  are  actually  present.  It  is 
highly  desirable  that  the  patient  be  given  an  indica- 
tion  that  the  contents  of  the  vial  are  being  depleted 
before  the  vial  is  actually  empty  and  the  patient 

5  attempts  to  use  the  empty  inhaler  at  a  time  when 
the  patient  is  under  stress.  Accordingly,  it  is  desir- 
able  to  incorporate  some  form  of  counting  device 
on  the  aerosol  vial  or  adaptor  which  will  give  an 
indication  before  the  vial  is  empty. 

io  A  conventional  aerosol  vial  is  operated  by 
causing  a  valve  stem  to  be  depressed  relative  to 
the  vial  body.  A  convenient  means  of  counting  the 
number  of  discharges  from  the  aerosol  vial  is  to 
convert  the  reciprocatory  movement  of  the  valve 

75  stem  into  one-way  movement  of  some  form  of 
indicator.  If  the  number  of  doses  contained  within 
the  vial  were  relatively  small,  it  would  be  possible 
to  use  the  linear  movement  of  the  vial  to  index 
along  a  simple  indicator  band  and  so  mark  the 

20  progression  from  "full"  to  "empty".  Such  a  count- 
ing  means  need  only  comprise  a  ratchet  device 
and  a  toothed  indicator  rack  moving  in  a  direction 
parallel  to  the  reciprocal  motion  of  the  valve  stem. 
However,  the  number  of  doses  normally  number  at 

25  least  fifty,  often  two  hundred.  Accordingly,  in  prac- 
tice  the  total  linear  movement  of  such  a  rack  would 
be  far  too  great  to  be  accommodated  in  a  conven- 
tional  inhaler  unless  each  incremental  step  of  the 
rack  were  very  small.  However,  tiny  incremental 

30  steps  require  firstly  that  only  a  small  fraction  of  the 
total  reciprocatory  movement  of  the  valve  stem  is 
converted  into  rack  movement  and  secondly  very 
fine  teeth  must  be  moulded  on  both  mating  parts. 
These  requirements  are  not  easy  to  fulfill  ec- 

35  onomically  and  on  a  mass  production  basis.  Even  if 
such  fine  teeth  were  readily  mouldable  with  such 
precision,  the  slightest  distortion  would  lead  to  the 
indicator  rack  either  not  being  indexed  at  all  or 
indexed  by  two  or  more  increments  for  a  given 

40  single  actuation.  Such  an  inaccurate  counting  de- 
vice  would  serve  no  useful  purpose. 

In  an  alternative  arrangement,  the  rack  can  take 
the  form  of  an  indicator  wheel  or  a  counter  ring 
mounted  for  rotational  movement  in  response  to 

45  the  reciprocal  movement  of  the  valve  stem.  The 
rack  can  be  rotatable  about  an  axis  either  trans- 
verse  or  parallel  to  the  direction  of  valve  move- 
ment. 

GB-A-2191032  discloses  an  indicator  assembly 
50  for  use  with  aerosol  dispensers  of  the  press-and- 

breathe  type  comprising  a  housing  mounted  on  the 
exterior  of  the  dispenser  and  defining  a  compart- 
ment  containing  a  ratchet  wheel  and  a  ratchet 
wheel  driving  member  movable  with  the  aerosol 

55  vial  to  cause  rotation  of  the  ratchet  wheel;  and  a 
rotatable  toothed  indicator  wheel  mounted  for  rota- 
tion  about  an  axis  transverse  or  substantially  trans- 
verse  to  the  movement  of  the  aerosol  vial.  The 

2 



3 EP  0  559  757  B1 4 

ratchet  wheel  is  provided  with  a  spur  gear  which 
meshes  with  the  indicator  wheel  to  cause  rotation 
of  the  same.  The  indicator  wheel  is  provided  with 
suitable  markings  to  provide  the  user  with  a  visual 
impression  of  the  quantity  of  doses  dispensed  from 
the  vial.  One  revolution  of  the  indicator  wheel  would 
permit  much  greater  total  movement  within  the 
confines  of  a  normal  inhaler  configuration  than  any 
purely  linear  movement.  Aerosol  vials,  however, 
may  contain  up  to  200  doses.  It  would  be  difficult 
to  provide  so  many  teeth  on  a  small  circular  rack.  It 
would  therefore  be  necessary  to  reduce  the  num- 
ber  of  teeth  and  allow  the  rack  to  rotate  through  a 
number  of  revolutions  before  the  aerosol  vial  was 
empty.  However,  this  arrangement  would  require 
some  means  of  counting  the  revolutions  of  the 
rack. 

GB-A-1  290484  discloses  an  aerosol  dispenser 
of  the  press-and-breath  type  having  an  indicator 
assembly  comprising  two  coaxial,  toothed  indicator 
rings  spaced  in  parallel  planes  and  mounted  for 
rotation  within  the  dispenser  housing  about  an  axis 
substantially  parallel  to  the  direction  of  valve  move- 
ment,  one  of  which  rings  is  rotatable  by  the  other 
at  a  fraction  of  the  rotational  displacement  thereof; 
and  a  sleeve  slidably  mounted  within  the  dispenser 
housing  which  receives  and  is  movable  with  the 
aerosol  vial.  Displacement  of  the  aerosol  vial  at 
device  actuation  causes  the  sleeve  to  engage  and 
rotate  one  of  the  two  rings  so  as  to  indicate  to  the 
user  that  a  dose  has  been  dispensed  from  the  vial. 
At  least  one  of  the  counter  rings  is  provided  with 
markings  viewed  through  a  window  in  the  dis- 
penser  housing  to  provide  a  visual  indication  to  the 
user  of  the  quantity  of  doses  dispensed  from  the 
aerosol  vial.  However,  such  a  device  still  relies  on 
the  relatively  coarse  movement  of  the  aerosol  vial 
to  effect  rotation  of  the  indicator  ring(s).  Further- 
more,  as  the  function  of  the  indicator  assembly  is 
simply  to  give  an  indication  to  the  user  when  the 
vial  is  approaching  the  empty  condition,  a  large 
amount  of  rack  movement  is  unnecessary.  It  would 
be  highly  desirable  to  arrange  that  the  indicator 
ring  did  not  move  through  more  than  one  revolution 
so  that  one  end  of  the  arc  of  movement  could  carry 
the  indication  "FULL"  and  the  other  end  of  the  arc 
of  movement  could  carry  an  "EMPTY"  indication. 
Heretofore  there  is  no  known  simple  counting  de- 
vice  meeting  these  requirements. 

According  to  the  present  invention  there  is 
provided  an  aerosol  dispenser  comprising  an 
aerosol  vial  and  a  housing  having  a  patient  port, 
the  housing  being  adapted  to  accommodate  an 
aerosol  vial  equipped  with  a  metered-dose  dispens- 
ing  valve  that  comprises  a  valve  stem  movable 
between  closed  and  discharge  positions,  the  dis- 
penser  further  comprising  a  support  block  having  a 
socket  adapted  to  receive  the  stem  of  the  valve 

and  an  orifice  having  open  communication  with  the 
socket  and  the  patient  port,  the  aerosol  vial  and 
support  block  being  reciprocally  movable  relative  to 
each  other  to  cause  the  stem  to  move  to  its  dis- 

5  charge  position  thereby  dispensing  a  dose  from  the 
aerosol  vial,  the  dispenser  having  an  indicator  as- 
sembly  comprising  rotatable  indicator  ring  to  pro- 
vide  an  indication  of  the  quantity  of  doses  dis- 
pensed  from  or  remaining  in  the  aerosol  vial,  the 

io  indicator  ring  having  a  circumferential  rack  and 
being  mounted  for  rotation  about  an  axis  parallel  or 
substantially  parallel  to  said  reciprocal  movement 
of  the  vial  and  support  block;  and  a  movement 
detecting  member  movable  in  response  to  said 

is  reciprocal  movement  of  the  vial  and  support  block, 
characterised  in  that  the  indicator  assembly  addi- 
tionally  comprises  a  worm  directly  engaging  the 
circumferential  rack  and  a  ratchet  wheel  drivably 
connected  to  the  worm,  such  that  during  said  recip- 

20  rocal  movement  the  movement  detecting  member 
engages  a  tooth  of  the  ratchet  wheel  causing  uni- 
directional  incremental  rotational  movement  of  the 
ratchet  wheel,  worm  and  indicator  ring. 

Indicator  assemblies  for  use  in  the  present 
25  invention  comprise  counting  devices  for  aerosol 

dispensers,  wherein  the  linear  (and  often  rather 
coarse)  movement  of  an  aerosol  vial  relative  to  its 
support  block,  or  vice  versa,  used  to  dispense  a 
single  dose  from  the  vial  is  translated  via  a  worm 

30  (reduction)  gear  into  a  much  smaller  incremental 
movement  of  a  rotable  indicator  means  to  provide 
a  visual  indication  of  the  total  quantity  of  doses 
dispensed  from,  or  remaining  in,  that  aerosol  vial. 
The  conversion  of  linear  to  rotary  movement  to- 

35  gether  with  permanent  engagement  of  the  worm 
gear  and  indicator  means  is  found  to  provide  a 
reliable  counting  device. 

While  such  counting  devices  can  be  fitted  to  a 
wide  range  of  aerosol  dispensers,  they  are  most 

40  suitable  for  use  with  metered-dose  inhalers,  i.e., 
dispensers  that  are  used  in  connection  with  an 
aerosol  vial  containing  a  self-propelled  pharmaceu- 
tical  formulation  comprising  a  medicament,  the  vial 
being  equipped  with  a  valve  that  dispenses  a  me- 

45  tered  dose  of  a  medicament  for  inhalation  by  a 
patient.  The  counting  device  can  be  used  with  both 
press-and-breathe  metered  dose  inhalers  and 
breath  actuated  metered  dose  inhalers. 

The  indicator  means  generally  comprises  a  cir- 
50  cular  or  annular  rack.  The  rack  is  generally  moun- 

ted  for  rotation  about  whichever  of  the  aerosol  vial 
and  support  block  is  held  stationary  and  is  pro- 
vided  with  a  plurality  of  circumferential,  generally 
equally-spaced  teeth  that  mesh  with  the  worm  of 

55  the  reduction  gear.  The  teeth  can  project  radially 
inward  or  radially  outward.  The  indicator  rack  is 
preferably  provided  with  suitable  markings  to  in- 
dicate  to  the  patient  the  quantity  of  doses  dis- 
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pensed  from  or  remaining  in  the  aerosol  vial.  The 
teeth  of  the  indicator  rack  preferably  include  a 
spacer  gap  and/or  a  spacer  block  to  halt  its  rotation 
at  a  given  point  or  to  prevent  more  than  one  full 
revolution  of  the  rack. 

The  housing  of  the  dispenser  can  be  provided 
with  a  viewing  port  through  which  the  indicator 
means  is  visible.  Alternatively  the  indicator  means 
can  be  viewed  through  the  patient  port.  In  one 
embodiment  the  viewing  port  comprises  a  window 
of  a  transparent,  optionally  magnifying,  material. 

The  worm  gear  generally  comprises  a  shaft 
bearing  a  worm  and  having  an  integral  ratchet 
wheel  that  is  selectively  engaged  by  the  movement 
detecting  member  to  cause  rotation  of  the  worm 
gear.  The  shaft  is  normally  mounted  for  rotation 
about  an  axis  transverse  or  substantially  transverse 
to  the  direction  of  reciprocal  movement  between 
the  vial  and  support  block.  In  a  further  embodi- 
ment,  the  worm  and  ratchet  wheel  can  be  in- 
tegrated  into  a  single  'toothed'  worm.  The  pitch  of 
the  worm  is  selected  such  that  rotary  movement  of 
the  worm-gear  produces  a  much  smaller  incre- 
mental  movement  of  the  indicator  means.  In  this 
manner,  a  single  revolution  of  the  indicator  means 
can  cope  with  an  aerosol  vial  containing  several 
hundred  doses  of  medicament. 

The  movement  detecting  member  generally 
comprises  a  projecting  finger  that  is  selectively 
engageable  with  the  ratchet  wheel  to  cause  rotation 
of  the  ratchet  wheel  and  hence  rotation  of  the  worm 
gear.  In  one  embodiment  the  finger  is  fixed  relative 
to  whichever  of  the  aerosol  vial  and  support  block 
is  movable  relative  to  the  other  so  that  movement 
causes  the  finger  to  engage  the  ratchet  wheel.  In 
an  alternative  embodiment  the  projecting  finger  can 
be  fixed  relative  to  the  stationary  element  (e.g.,  the 
support  block)  such  that  the  displaced  aerosol  vial 
engages  and  displaces  the  projecting  finger,  there- 
by  causing  it  to  engage  the  worm  gear.  Alter- 
natively,  the  movement  detecting  member  can 
comprise  the  aerosol  vial  or  the  support  block 
itself.  For  example,  the  cap  or  ferrule  of  the  aerosol 
vial  can,  on  relative  movement  of  the  vial,  engage 
and  rotate  the  ratchet  wheel,  thereby  rotating  the 
worm  gear. 

The  indicator  assembly  can  additionally  com- 
prise  means  to  prevent  unwanted  movement  of  the 
indicator  means.  For  example,  the  assembly  can 
be  provided  with  one  or  more  fixed,  'non-return' 
fingers  to  prevent  'wrong-way'  rotation  of  the  worm 
gear  and/or  the  indicator  means  during  handling 
and  transport  and  during  return  movement  of  the 
movement  detecting  member. 

Preferably,  the  indicator  assembly  is  construct- 
ed  such  that  the  patient  (or  any  other  person) 
cannot  readily  obtain  access  to  the  counting  de- 
vice.  This  prevents  unauthorized  or  accidental  tam- 

pering.  In  addition,  the  assembly  is  preferably  con- 
structed  such  that  the  aerosol  vial  can  be  readily 
removed  from  the  dispenser  housing  for  cleaning, 
freeing  stem  obstructions  etc.,  without  changing  the 

5  position  of  the  indicator  means. 
The  invention  will  now  be  described  with  refer- 

ence  to  the  accompanying  drawings  in  which: 
Figure  1  is  a  perspective  view  of  an  indicator 
assembly  suitable  for  use  with  an  aerosol  dis- 

io  penser  in  accordance  with  the  invention; 
Figures  2  to  5  are  perspective  views  of  alter- 
native  arrangements  of  indicator  assembly  for 
use  with  aerosol  dispensers  in  accordance  with 
the  invention; 

is  Figure  6  is  a  vertical  section  through  a  breath- 
actuated,  metered  dose  aerosol  dispenser  in 
accordance  with  the  invention; 
Figure  7  is  a  sectional  view  through  the  support 
block  of  the  aerosol  dispenser  shown  in  Figure  6 

20  fitted  with  an  alternative  indicator  assembly, 
Figure  8  is  a  vertical  section  through  a  press- 
and-breathe,  metered  dose  inhaler  in  accor- 
dance  with  the  invention, 
Figure  9  is  a  horizontal  section  through  the 

25  support  block  of  an  aerosol  dispenser  in  accor- 
dance  with  the  invention, 
Figure  10  is  a  vertical  section  along  the  axis  C-C 
of  the  support  block  of  Figure  9,  and 
Figure  1  1  is  a  vertical  section  along  the  axis  D-D 

30  of  the  support  block  of  Figure  9. 
Figures  1  to  5  represent  a  series  of  closely 

related  indicator  assemblies  with  each  assembly 
shown  isolated  from  its  aerosol  dispenser  in  order 
to  more  clearly  illustrate  the  principles  underlying 

35  the  invention.  Each  assembly  comprises  indicator 
means  in  the  form  of  counter  ring  2  having  a 
plurality  of  circumferential  teeth  4.  Counter  ring  2  is 
adapted  to  be  rotated  about  an  axis  parallel  or 
substantially  parallel  to  the  linear  (reciprocal)  move- 

40  ment  of  the  aerosol  vial  and  support  block  (denoted 
by  center  line  A);  and  a  worm  (reduction)  gear 
permanently  engaging  teeth  4  of  counter  ring  2  and 
adapted  to  be  rotated  about  an  axis  transverse  or 
substantially  transverse  to  the  movement  of  the  vial 

45  and  support  block  (denoted  by  centre  line  B). 
Referring  to  Figure  1  ,  the  reduction  gear  com- 

prises  shaft  6  bearing  worm  8  and  integral  ratchet 
wheel  10.  Ratchet  wheel  10  is  selectively  engaged 
by  the  movement  detecting  member  in  the  form  of 

50  'actuating'  finger  12,  typically  located  on  the 
aerosol  vial  or  the  support  block,  thereby  rotating 
the  reduction  gear  a  predetermined  distance. 
Worm  8  engages  teeth  4  of  counter  ring  2  and 
converts  the  rotation  of  the  reduction  gear  into 

55  incremental  movement  of  the  counter  ring.  The 
indicator  assembly  is  preferably  provided  with 
'non-return'  finger  14  which  ensures  that  the  reduc- 
tion  gear  is  able  to  rotate  in  one  direction  only  (in 

4 
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this  case  clockwise).  Thus,  linear  movement  of  the 
aerosol  vial  can  be  converted  into  unidirectional 
incremental  movement  of  the  reduction  gear  which, 
in  turn,  is  converted  into  unidirectional,  incremental 
movement  of  the  counter  ring. 

In  order  to  reduce  the  size  of  the  indicator 
assembly  even  further,  thereby  enabling  it  to  be 
fitted  into  a  wide  range  of  commercially  available 
press-and-breathe  and  breath  actuated  inhalers 
with  the  minimum  of  modifications,  modifications  as 
illustrated  in  Figures  2-5  have  been  made  to  the 
assembly  shown  in  Figure  1  . 

Referring  to  Figure  2,  the  ratchet  wheel  and  the 
worm  of  the  reduction  gear  have  been  combined 
as  'toothed'  worm  16  enabling  both  to  be  located 
on  the  center  line  of  the  indicator  assembly  (the 
actuating  and  non-return  fingers  have  been  omitted 
from  the  figure  for  reasons  of  clarity).  The  use  of  a 
combined  worm/ratchet  wheel  allows  teeth  4  of 
counter  ring  2  to  be  oriented  axially  about  its 
circumference  (see  Figure  3)  or  radially  inwards 
(see  Figure  4).  This  last  arrangement  allows  the 
entire  mechanism  to  be  confined  within  the  circum- 
ference  of  counter  ring  2. 

Referring  to  Figure  5,  movement  of  counter 
ring  2  can  be  stopped  automatically  at  a  position 
corresponding  to  an  'empty'  vial  by  incorporating 
spacer  gap  18  in  teeth  4  of  counter  ring  2.  Further 
rotation  of  counter  ring  2  past  the  empty  position 
can  be  positively  prevented  by  the  inclusion  of 
spacer  block  20. 

Referring  to  Figure  6,  a  breath  actuated  aerosol 
dispenser  of  the  type  disclosed  in  European  Patent 
No.  147028  and  commercially  available  under  the 
trade  name  AUTOHALER™  aerosol  inhalation  de- 
vice  from  Minnesota  Mining  and  Manufacturing 
Company  comprises  housing  24  incorporating 
mouthpiece  26  enclosed  by  removable  cover  28 
and  containing  aerosol  vial  30.  In  alternative  em- 
bodiments  (not  shown),  dispenser  22  can  have  an 
integral  nasal  adapter,  or  be  supplied  with  both 
mouthpiece  and  adaptor  in  an  interchangeable  for- 
mat.  Aerosol  vial  30  can  be  of  any  suitable  size 
and  has  a  metering  valve  (not  shown)  possessing 
hollow  valve  stem  32.  Valve  stem  32  is  located 
within  socket  34  in  support  block  36  which  has  a 
passage  38  in  communication  with  mouthpiece  26. 
Discharge  of  the  metering  valve  is  effected  by 
relative  movement  between  aerosol  vial  30  and 
valve  stem  32. 

The  breath  actuation  mechanism  comprises 
vane  40  pivotally  mounted  within  mouthpiece  26, 
and  rocker  element  42  which  supports  catch  44 
pivotally  mounted  on  rocker  element  42  at  46. 
When  the  breath  actuation  mechanism  is  in  its 
blocking,  inoperative  position,  as  shown  in  Figure 
6,  and  a  cocking  force  is  applied  in  the  direction  of 
arrow  'A',  the  movement  of  aerosol  vial  30  is  pre- 

vented.  Such  movement  is  blocked  by  rocker  ele- 
ment  42  which  is  itself  blocked  from  pivotal  move- 
ment  by  catch  44  having  curved  surface  48  engag- 
ing  curved  surface  50  of  vane  40.  Thus,  it  is  not 

5  possible  to  dispense  the  contents  of  aerosol  vial  30 
before  the  patient  has  inhaled  through  mouthpiece 
26. 

When  a  patient  inhales  through  mouthpiece  26, 
inhalation  causes  pivotal  movement  of  vane  40. 

io  The  fully  displaced  position  of  vane  40  is  depicted 
in  dotted  relief  and  denoted  by  52.  Curved  surface 
50  of  vane  40  and  curved  surface  48  of  catch  44 
effectively  act  as  cooperating  roller  surfaces  such 
that  pivotal  movement  of  vane  40  causes  curved 

is  surface  50  of  vane  40  to  rotate  in  one  direction 
resulting  in  curved  surface  48  of  catch  44  rotating 
in  the  opposite  direction.  Catch  44  is  displaced 
from  a  blocking  to  an  unblocking  position  allowing 
for  pivotal  movement  of  rocker  element  42  which, 

20  in  turn,  allows  movement  of  aerosol  vial  30  relative 
to  valve  stem  32  under  the  influence  of  the  cocking 
pressure,  thereby  causing  the  valve  to  fire.  Rocker 
element  44  is  biased,  e.g.,  by  a  spring,  to  the 
home  (blocking)  position  when  patient  inspiration  is 

25  halted. 
Dispenser  22  is  fitted  with  an  indicator  assem- 

bly  to  provide  an  indication  of  the  quantity  of  doses 
dispensed  from  and/or  the  quantity  of  doses  re- 
maining  in  vial  30.  The  indicator  assembly  com- 

30  prises:  counter  ring  2  having  a  plurality  of  circum- 
ferential  teeth  4  and  mounted  for  rotation  about 
support  block  36  with  no  appreciable  axial  move- 
ment  thereof,  the  axis  of  rotation  being  substan- 
tially  the  same  as  the  longitudinal  axis  of  aerosol 

35  vial  30;  and  a  reduction  gear  comprising  shaft  6 
bearing  worm  8  and  having  at  one  end  thereof 
integral  ratchet  wheel  10,  shaft  6  being  mounted  for 
rotation  about  an  axis  transverse  to  the  longitudinal 
axis  of  aerosol  vial  30.  Rocker  element  42  is  pro- 

40  vided  with  actuating  finger  12  which  selectively 
engages  ratchet  wheel  10  upon  displacement  of 
element  42  during  each  actuation  of  dispenser  22 
as  described  above,  thereby  causing  the  reduction 
gear  to  rotate  a  predetermined  amount.  Worm  8 

45  engages  teeth  4  of  counter  ring  2  and  converts 
rotation  of  the  reduction  gear  into  incremental 
movement  of  counter  ring  2.  Support  block  36  is 
provided  with  a  flexible  'non-return'  finger  14  which 
engages  ratchet  wheel  10  of  the  reduction  gear  to 

50  prevent  unwanted  (clockwise)  rotation  of  the  same 
during  the  return  stroke  of  actuating  finger  12,  or  in 
the  course  of  handling  and  transport. 

Suitable  indicator  markings  are  provided  on  the 
side  of  counter  ring  2  which  can  be  viewed  through 

55  transparent  window  54  in  housing  24  to  provide  the 
patient  with  an  indication  of  the  contents  remaining. 
For  example,  the  counter  ring  can  be  numerically 
marked  with  each  actuation,  either  descending  to 

5 
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represent  the  quantity  of  doses  remaining,  or  as- 
cending  to  represent  the  quantity  of  doses  used, 
with  the  present  dosage  being  viewed  through  the 
housing  window.  A  vial  "EMPTY"  and  optionally  a 
vial  "FULL"  sign  can  also  be  provided.  In  the 
simplest  embodiment,  the  empty  status  of  the  vial 
can  be  represented  by  a  change  in  colour.  For 
example,  the  counter  ring  can  be  moulded  in  a 
green  material  with  a  vertical  red  stripe  printed 
upon  it.  Initially,  the  red  stripe  would  be  set  just  to 
one  side  of  the  counter  window  and  as  the  dis- 
penser  is  used,  the  stripe  is  rotated  away  from  the 
window  until  it  eventually  approaches  it  from  the 
other  side.  As  the  last  few  doses  are  used,  the  red 
stripe  will  begin  to  appear  in  the  counter  window  to 
indicate  to  the  patient  that  the  dispenser  is  nearly 
empty.  Alternatively,  the  counter  ring  can  be  view- 
ed  through  the  mouthpiece. 

Referring  to  Figure  7,  support  block  36  of  the 
aerosol  dispenser  shown  in  Figure  6  is  provided 
with  a  modified  reduction  gear,  in  which  the  ratchet 
wheel  and  worm  are  combined  to  produce  'toothed' 
worm  16. 

Referring  to  Figure  8,  aerosol  dispenser  55 
comprises  housing  24  defining  inner  chamber  56 
and  having  integral  mouthpiece  26.  The  dispenser 
additionally  comprises  aerosol  vial  30  displaceably 
mounted  within  chamber  56  so  that  valve  stem  32 
abuts  support  block  36.  The  support  block  commu- 
nicates  with  mouthpiece  26  through  connecting 
passage  58  and  valve  stem  32  through  socket  34. 
In  use,  mouthpiece  26  is  inserted  by  the  patient 
into  his/her  mouth  and  aerosol  vial  30  fully  de- 
pressed  by  the  application  of  pressure  to  the  base 
of  aerosol  vial  30  while  the  patient  simultaneously 
inhales.  Depression  of  aerosol  vial  30  relative  to 
valve  stem  32  causes  a  metered  dose  to  exit 
through  support  block  36  to  mouthpiece  26.  Patient 
inspiratory  effort  delivers  the  aerosolised  medica- 
ment  into  the  patient's  pulmonary  system.  Valve 
stem  32  is  biased,  e.g.,  by  a  spring  (not  shown),  to 
return  aerosol  vial  30  to  the  closed  position  when 
the  displacing  pressure  is  removed. 

Dispenser  55  is  provided  with  an  indicator  as- 
sembly  comprising  adaptor  60  which  locates  ar- 
ound  support  block  36  to  support  counter  ring  2, 
the  ring  being  mounted  for  rotation  about  support 
block  36;  and  a  worm  (reduction)  gear  comprising 
shaft  6  bearing  worm  8  and  ratchet  wheel  10. 
Adaptor  60  is  also  provided  with  actuating  finger 
12.  Valve  stem  32  passes  through  channel  62  in 
finger  12,  which  is  selectively  engaged  by  de- 
pressed  aerosol  vial  30  via  lug  64.  Actuating  finger 
12,  in  turn,  engages  ratchet  wheel  10  thereby  rotat- 
ing  the  reduction  gear.  As  described  above  for  the 
dispenser  shown  in  Figure  6,  worm  8  of  the  reduc- 
tion  gear  meshes  with  teeth  4  of  counter  ring  2  to 
convert  rotation  of  the  reduction  gear  into  incre- 

mental  movement  of  the  counter  ring.  Housing  24 
is  provided  with  'non-return'  finger  14  to  prevent 
unwanted  (counter-clockwise)  rotation  of  ratchet 
wheel  10.  In  this  embodiment,  counter  ring  2  is 

5  viewed  by  the  patient  through  mouthpiece  26. 
Referring  to  Figures  9  to  11,  an  alternative 

arrangement  of  indicator  assembly  is  shown  for 
use  with  the  aerosol  dispenser  of  Figure  8.  The 
indicator  assembly  comprises  adaptor  60,  counter 

io  ring  2  mounted  for  rotation  about  the  periphery  of 
adaptor  60  and  having  a  plurality  of  circumferential 
teeth  4,  a  reduction  gear  comprising  shaft  6  bear- 
ing  worm  8  and  having  at  either  end  thereof  ratchet 
wheel  10  and  66  and  a  movement  detecting  mem- 

is  ber  comprising  base  portion  68,  ring-shaped  por- 
tion  70  and  two  resiliently  flexible  members  72  and 
74. 

Adaptor  60  comprises  circular  base  76  having 
central  boss  78  which  is  complementary  in  shape 

20  to  support  block  36  of  the  aerosol  dispenser.  Dur- 
ing  assembly,  adaptor  60  is  located  about  support 
block  36  as  shown  in  Figure  10  and  serves  to 
support  the  remainder  of  the  indicator  assembly. 
Central  boss  78  of  adaptor  60  is  provided  with 

25  channel  62  which  allows  the  valve  stem  of  the 
aerosol  vial  (not  shown)  to  be  inserted  into  socket 
34  of  support  block  36. 

Counter  ring  2  is  formed  with  peripheral  groove 
80  which  supports  ring  2  on  base  76  of  adaptor  60 

30  to  permit  rotation  thereof.  Flange  82  and  retaining 
clips  84  secure  counter  ring  2  in  position  to  prevent 
unwanted  lateral  and  axial  movement  of  the  ring. 

Base  portion  68  of  the  movement  detecting 
member  is  pivotally  mounted  at  86  to  permit  dis- 

35  placement  of  the  member  in  the  direction  indicated 
by  the  solid  arrow  labelled  E  (see  Figure  10).  When 
the  dispenser  is  not  in  use,  displacement  of  the 
movement  detecting  member  as  indicated  is  pre- 
vented  by  resiliently  flexible  members  72  and  74 

40  which  abut  support  columns  88  and  90. 
Ring  shaped  portion  70  of  the  movement  de- 

tecting  member  extends  around  central  boss  78 
and  support  block  36  and  is  provided  with  actuat- 
ing  finger  12  which  is  selectively  engageable  with 

45  ratchet  wheel  10  of  the  reduction  gear  and  projec- 
ting  lugs  92  and  94  which  are,  in  turn,  selectively 
engageable  by  the  aerosol  vial.  To  use  the  dis- 
penser  the  patient  inserts  the  mouthpiece  (not 
shown)  into  his  or  her  oral  or  nasal  cavity  and 

50  depresses  the  aerosol  vial  relative  to  the  valve 
stem  by  the  application  of  pressure  to  the  base  of 
the  vial,  thereby  causing  a  metered  dose  to  exit 
through  support  block  36  to  the  mouthpiece.  Sub- 
sequent  patient  inspiration  delivers  the  aerosolised 

55  medicament  into  the  lungs.  In  this  manner,  depres- 
sion  of  the  aerosol  vial  by  the  patient  causes  the 
vial  to  engage  lugs  92  and  94  of  ring-shaped 
portion  70  of  the  movement  detecting  member, 

6 
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thereby  displacing  the  member.  This  enables  ac- 
tuating  finger  12  to  engage  ratchet  wheel  10  of  the 
reduction  gear,  thereby  rotating  the  reduction  gear. 
Worm  8  of  the  reduction  gear  meshes  with  teeth  4 
of  counter  ring  2  to  convert  rotation  of  the  reduc- 
tion  gear  into  incremental  movement  of  counter 
ring  2. 

Displacement  of  the  movement  detecting  mem- 
ber  produces  an  antagonistic  tension  in  resiliently 
flexible  members  72  and  74  which  on  the  return  of 
the  aerosol  vial  to  its  home  position  (the  displacing 
pressure  having  been  removed)  causes  the  move- 
ment  detecting  member  to  return  to  its  home  posi- 
tion. 

Adaptor  60  is  provided  with  a  flexible  non- 
return  finger  14  which  engages  the  other  ratchet 
wheel  66  of  the  reduction  gear  to  prevent  unwanted 
rotation  of  the  same  during  the  return  stroke  of 
actuating  finger  12. 

the  stem  to  move  to  its  discharge  position 
thereby  dispensing  a  dose  from  the  aerosol 
vial,  the  dispenser  having  an  indicator  assem- 
bly  comprising  rotatable  indicator  ring  (2)  to 
provide  an  indication  of  the  quantity  of  doses 
dispensed  from  or  remaining  in  the  aerosol 
vial,  the  indicator  ring  (2)  having  a  circumferen- 
tial  rack  (4)  and  being  mounted  for  rotation 
about  an  axis  parallel  or  substantially  parallel 
to  said  reciprocal  movement  of  the  vial  and 
support  block;  and  a  movement  detecting 
member  (12)  movable  in  response  to  said  re- 
ciprocal  movement  of  the  vial  and  support 
block,  characterised  in  that  the  indicator  as- 
sembly  additionally  comprises  a  worm  (8)  di- 
rectly  engaging  the  circumferential  rack  (4)  and 
a  ratchet  wheel  (10)  drivably  connected  to  the 
worm  (8),  such  that  during  said  reciprocal 
movement  the  movement  detecting  member 
(12)  engages  a  tooth  of  the  ratchet  wheel  (10) 
causing  uni-directional  incremental  rotational 
movement  of  the  ratchet  wheel  (10),  worm  (8) 
and  indicator  ring  (2). 

2.  An  aerosol  dispenser  according  to  Claim  1  in 
which  the  worm  and  ratchet  wheel  are  integral. 

3.  An  aerosol  dispenser  according  to  Claim  2  in 
5  which  the  teeth  (4)  of  the  rack  include  a  spacer 

gap  and/or  a  spacer  block  (20)  to  prevent  more 
than  one  full  rotation  of  the  indicator  ring  (2). 

4.  An  aerosol  dispenser  as  claimed  in  any  pre- 
io  ceding  Claim  in  which  the  indicator  assembly 

comprises  a  non-return  finger  engaging  the 
ratchet  wheel  to  prevent  rotation  of  the  ratchet 
wheel  in  one  direction. 

is  5.  An  aerosol  dispenser  as  claimed  in  any  pre- 
ceding  Claim  in  which  the  worm  (8)  and  ratch- 
et  wheel  (10)  are  positioned  within  the  circum- 
ference  of  the  indicator  ring  (2). 

20  6.  An  aerosol  dispenser  as  claimed  in  any  pre- 
ceding  Claim  in  which  the  movement  detecting 
member  (12)  comprises  a  projecting  finger 
fixed  relative  to  one  of  said  vial  and  support 
block  and  selectively  engagable  with  said 

25  ratchet  wheel. 

7.  An  aerosol  dispenser  as  claimed  in  Claim  6  in 
which  the  projecting  finger  (17)  is  fixed  relative 
to  the  aerosol  vial  and  said  vial  is  movable 

30  relative  to  the  support  block. 

8.  An  aerosol  dispenser  as  claimed  in  Claim  6  in 
which  the  projecting  finger  (12)  is  fixed  relative 
to  the  support  block  and  said  vial  is  movable 

35  relative  to  the  support  block  to  selectively  en- 
gage  the  projecting  finger. 

9.  An  aerosol  dispenser  as  claimed  in  any  pre- 
ceding  Claim  in  which  the  housing  is  provided 

40  with  a  viewing  port  through  which  the  indicat- 
ing  means  is  visible. 

10.  An  aerosol  dispenser  as  claimed  in  any  one  of 
Claims  1  to  8  in  which  the  indicating  means  is 

45  visible  through  the  patient  port. 

11.  An  aerosol  dispenser  as  claimed  in  any  pre- 
ceding  Claim  in  which  the  indicator  assembly 
further  comprises  means  to  prevent  unwanted 

50  movement  of  the  indicator  means. 

12.  An  aerosol  dispenser  as  claimed  in  any  pre- 
ceding  Claim  further  comprising  means  to  pre- 
vent  actuation  of  the  valve  prior  to  inhalation 

55  through  the  dispenser. 

13.  An  aerosol  dispenser  as  claimed  in  any  pre- 
ceding  claim  in  which  said  aerosol  vial  con- 

20  6. 
Claims 

1.  An  aerosol  dispenser  (55)  comprising  an 
aerosol  vial  (30)  and  a  housing  (24)  having  a 
patient  port  (26),  the  housing  being  adapted  to  25 
accommodate  the  aerosol  vial  (30)  equipped 
with  a  metered-dose  dispensing  valve  that  7. 
comprises  a  valve  stem  (32)  movable  between 
closed  and  discharge  positions,  the  dispenser 
further  comprising  a  support  block  (36)  having  30 
a  socket  adapted  to  receive  the  stem  of  the 
valve  and  an  orifice  having  open  communica-  8. 
tion  with  the  socket  and  the  patient  port,  the 
aerosol  vial  and  support  block  being  recipro- 
cally  movable  relative  to  each  other  to  cause  35 
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tains  a  self-propelled  pharmaceutical  formula- 
tion  comprising  a  medicament. 

Patentanspruche 

1.  Aerosol-Abgabevorrichtung  (55)  mit  einem  Ae- 
rosolbehalter  (30)  und  einem  Gehause  (24)  mit 
einer  Patientenoffnung  (26),  wobei  das  Gehau- 
se  geeignet  ist,  den  Aerosolbehalter  (30)  auf- 
zunehmen,  der  mit  einem  Dosierabgabeventil 
ausgestattet  ist,  das  einen  zwischen  einer 
SchlieB-  und  einer  Abgabestellung  bewegli- 
chen  Ventilschaft  (32)  aufweist,  wobei  die  Ab- 
gabevorrichtung  ferner  aufweist:  einen  Stutz- 
block  (36)  mit  einem  Stutzen,  der  geeignet  ist, 
den  Schaft  des  Ventils  aufzunehmen,  und  eine 
Mundung  mit  einer  offenen  Verbindung  zwi- 
schen  dem  Stutzen  und  der  Patientenoffnung, 
wobei  der  Aerosolbehalter  und  der  Stutzblock 
zueinander  hin-  und  herbeweglich  sind,  urn 
den  Schaft  zu  veranlassen,  sich  in  seine  Abga- 
bestellung  zu  bewegen,  wodurch  eine  Dosis 
aus  dem  Aerosolbehalter  abgegeben  wird,  die 
Abgabevorrichtung  eine  Anzeigebaugruppe  mit 
einem  drehbaren  Anzeigering  (2)  hat,  urn  eine 
Anzeige  der  Menge  von  Dosen  zu  liefern,  die 
aus  dem  Aerosolbehalter  abgegeben  wurden 
oder  in  ihm  verbleiben,  der  Anzeigering  (2) 
einen  Umfangszahnring  (4)  hat  und  zur  Dre- 
hung  urn  eine  Achse  parallel  oder  im  wesentli- 
chen  parallel  zu  der  Hin-  und  Herbewegung 
des  Behalters  und  des  Stutzblocks  angebracht 
ist;  und  ein  Bewegungserfassungsteil  (12),  das 
als  Reaktion  auf  die  Hin-  und  Herbewegung 
des  Behalters  und  des  Stutzblocks  beweglich 
ist,  dadurch  gekennzeichnet,  dal3  die  Apzeige- 
baugruppe  zusatzlich  aufweist:  eine  Schnecke 
(8),  die  einen  direkten  Eingriff  mit  dem  Um- 
fangszahnring  (4)  herstellt,  und  ein  Schaltrad 
(10),  das  antreibbar  mit  der  Schnecke  (8)  ver- 
bunden  ist,  so  dal3  wahrend  der  Hin-  und  Her- 
bewegung  das  Bewegungserfassungsteil  (12) 
einen  Eingriff  mit  einem  Zahn  des  Schaltrads 
(10)  herstellt,  was  eine  in  eine  Richtung  gehen- 
de  Fortschaltdrehbewegung  des  Schaltrads 
(10),  der  Schnecke  (8)  und  des  Anzeigerings 
(2)  bewirkt. 

4.  Aerosol-Abgabevorrichtung  nach  einem  der 
vorstehenden  Anspruche,  wobei  die  Anzeige- 
baugruppe  einen  Ruckschlagfinger  aufweist, 
der  einen  Eingriff  mit  dem  Schaltrad  herstellt, 

5  urn  eine  Drehung  des  Schaltrads  in  eine  Rich- 
tung  zu  verhindern. 

5.  Aerosol-Abgabevorrichtung  nach  einem  der 
vorstehenden  Anspruche,  wobei  sich  die 

io  Schnecke  (8)  und  das  Schaltrad  (10)  innerhalb 
des  Umkreises  des  Anzeigerings  (2)  befinden. 

6.  Aerosol-Abgabevorrichtung  nach  einem  der 
vorstehenden  Anspruche,  wobei  das  Bewe- 

15  gungserfassungsteil  (12)  einen  vorstehenden 
Finger  aufweist,  der  gegenuber  dem  Behalter 
oder  dem  Stutzblock  feststehend  ist  und  einen 
selektiven  Eingriff  mit  dem  Schaltrad  herstellen 
kann. 

20 
7.  Aerosol-Abgabevorrichtung  nach  Anspruch  6, 

wobei  der  vorstehende  Finger  (12)  gegenuber 
dem  Aerosolbehalter  feststehend  ist  und  der 
Behalter  gegenuber  dem  Stutzblock  beweglich 

25  ist. 

8.  Aerosol-Abgabevorrichtung  nach  Anspruch  6, 
wobei  der  vorstehende  Finger  (12)  gegenuber 
dem  Stutzblock  feststehend  ist  und  der  Behal- 

30  ter  gegenuber  dem  Stutzblock  beweglich  ist, 
urn  einen  selektiven  Eingriff  mit  dem  vorste- 
henden  Finger  herzustellen. 

9.  Aerosol-Abgabevorrichtung  nach  einem  der 
35  vorstehenden  Anspruche,  wobei  das  Gehause 

mit  einer  Sichtoffnung  versehen  ist,  durch  die 
die  Anzeigeeinrichtung  sichtbar  ist. 

10.  Aerosol-Abgabevorrichtung  nach  einem  der 
40  Anspruche  1  bis  8,  wobei  die  Anzeigeeinrich- 

tung  durch  die  Patientenoffnung  sichtbar  ist. 

11.  Aerosol-Abgabevorrichtung  nach  einem  der 
vorstehenden  Anspruche,  wobei  die  Anzeige- 

45  baugruppe  ferner  eine  Einrichtung  aufweist, 
urn  eine  unerwunschte  Bewegung  der  Anzei- 
geeinrichtung  zu  verhindern. 

2.  Aerosol-Abgabevorrichtung  nach  Anspruch  1, 
wobei  die  Schnecke  und  das  Schaltrad  aus 
einem  Stuck  sind. 

3.  Aerosol-Abgabevorrichtung  nach  Anspruch  2, 
wobei  die  Zahne  (4)  des  Zahnrings  eine  Ab- 
standslucke  und/oder  einen  Abstandsblock  (20) 
aufweisen,  urn  zu  verhindern,  dal3  der  Anzeige- 
ring  (2)  mehr  als  eine  voile  Umdrehung  durch- 
lauft. 

12.  Aerosol-Abgabevorrichtung  nach  einem  der 
50  vorstehenden  Anspruche,  ferner  mit  einer  Ein- 

richtung,  urn  eine  Betatigung  des  Ventils  vor 
Inhalation  durch  die  Abgabevorrichtung  zu  ver- 
hindern. 

55  13.  Aerosol-Abgabevorrichtung  nach  einem  der 
vorstehenden  Anspruche,  wobei  der  Aerosol- 
behalter  einen  selbsttreibenden  pharmazeuti- 
schen  Ansatz  mit  einem  Medikament  enthalt. 

8 
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Revendicatlons 

1.  Distributeur  aerosol  (55)  comprenant  un  flacon 
aerosol  (30)  et  un  logement  (24)  comportant  un 
orifice  pour  patient  (26),  le  logement  etant 
adapte  pour  loger  le  flacon  aerosol  (30)  equipe 
d'un  robinet  distributeur  a  dose  mesuree  com- 
prenant  une  tige  de  robinet  (32)  pouvant  etre 
deplacee  entre  des  positions  de  fermeture  et 
d'ecoulement,  le  distributeur  comprenant,  en 
outre,  un  bloc  support  (36)  ayant  une  douille 
adaptee  pour  recevoir  la  tige  du  robinet  et  un 
orifice  en  communication  ouverte  avec  la  douil- 
le  et  I'ouverture  pour  patient,  le  flacon  aerosol 
et  le  bloc  support  etant  animes  d'un  mouve- 
ment  alternatif  I'un  par  rapport  a  I'autre  afin 
d'obliger  la  tige  a  se  deplacer  vers  sa  position 
d'ecoulement,  distribuant  ainsi  une  dose  a  par- 
tir  du  flacon  aerosol,  le  distributeur  ayant  un 
organe  indicateur  comprenant  une  bague  indi- 
catrice  tournante  (2)  destinee  a  fournir  une 
indication  ayant  trait  a  la  quantite  des  doses 
distributes  par,  ou  restant  dans,  le  flacon  aero- 
sol,  la  bague  indicatrice  (2)  comportant  un 
engrenage  circonferentiel  (4)  et  etant  montee 
pour  tourner  autour  d'un  axe  parallele  ou  sen- 
siblement  parallele  audit  mouvement  alternatif 
du  flacon  et  du  bloc  support  ;  et  un  element  de 
detection  de  mouvement  (12)  mobile  en  repon- 
se  audit  mouvement  alternatif  du  flacon  et  du 
bloc  support,  caracterise  en  ce  que  I'organe 
indicateur  comprend  additionnellement  une  vis 
sans  fin  (8)  engageant  directement  I'engrenage 
circonferentiel  (4)  et  une  roue  a  cliquet  (10) 
connectee  en  entraTnement  a  la  vis  sans  fin 
(8),  de  sorte  que,  durant  ledit  mouvement  alter- 
natif,  I'element  de  detection  de  mouvement 
(12)  engage  une  dent  de  la  roue  a  cliquet  (10), 
provoquant  un  mouvement  de  rotation  incre- 
mentiel  unidirectionnel  de  la  roue  a  cliquet 
(10),  de  la  vis  sans  fin  (8)  et  de  la  bague 
indicatrice  (2). 

2.  Distributeur  aerosol  selon  la  revendication  1, 
dans  lequel  la  vis  sans  fin  et  la  roue  a  cliquet 
sont  d'un  seul  tenant. 

3.  Distributeur  aerosol  selon  la  revendication  2, 
dans  lequel  les  dents  (4)  de  I'engrenage  ont  un 
jeu  de  piece  d'ecartement  et/ou  un  bloc  de 
piece  d'ecartement  (20)  afin  d'empecher  plus 
d'une  rotation  complete  de  la  bague  indicatrice 
(2). 

4.  Distributeur  aerosol  selon  I'une  quelconque 
des  revendications  precedentes,  dans  lequel 
I'organe  indicateur  comprend  un  doigt  de  non- 
retour  engageant  la  roue  a  cliquet  afin  d'empe- 

cher  la  rotation  de  la  roue  a  cliquet  dans  une 
direction. 

5.  Distributeur  aerosol  selon  I'une  quelconque 
5  des  revendications  precedentes,  dans  lequel  la 

vis  sans  fin  (8)  et  la  roue  a  cliquet  (10)  sont 
positionnees  sur  la  circonference  de  la  bague 
indicatrice  (2). 

io  6.  Distributeur  aerosol  selon  I'une  quelconque 
des  revendications  precedentes,  dans  lequel 
I'element  de  detection  de  mouvement  (12) 
comprend  un  doigt  se  projetant  et  fixe  par 
rapport  a  I'un  desdits  flacon  et  bloc  support  et 

is  engageable  de  fagon  selective  avec  ladite  roue 
a  cliquet. 

7.  Distributeur  aerosol  selon  la  revendication  6, 
dans  lequel  le  doigt  se  projetant  (17)  est  fixe 

20  par  rapport  au  flacon  aerosol,  ledit  flacon  etant 
deplagable  par  rapport  au  bloc  support. 

8.  Distributeur  aerosol  selon  la  revendication  6, 
dans  lequel  le  doigt  se  projetant  (12)  est  fixe 

25  par  rapport  au  bloc  support,  ledit  flacon  etant 
mobile  par  rapport  au  bloc  support  afin  d'enga- 
ger  selectivement  le  doigt  se  projetant. 

9.  Distributeur  aerosol  selon  I'une  quelconque 
30  des  revendications  precedentes,  dans  lequel  le 

logement  comporte  un  orifice  de  visualisation 
a  travers  lequel  des  moyens  d'indication  sont 
visibles. 

35  10.  Distributeur  aerosol  selon  I'une  quelconque 
des  revendications  1  a  8,  dans  lequel  les 
moyens  d'indication  sont  visibles  a  travers 
I'orifice  pour  patient. 

40  11.  Distributeur  d'aerosol  selon  I'une  quelconque 
des  revendications  precedentes,  dans  lequel 
I'organe  indicateur  comprend  en  outre  des 
moyens  afin  d'empecher  un  mouvement  non 
desire  des  moyens  d'indication. 

45 
12.  Distributeur  aerosol  selon  I'une  quelconque 

des  revendications  precedentes,  comprenant 
en  outre  des  moyens  pour  empecher  I'action- 
nement  du  robinet  avant  I'inhalation  a  travers 

50  le  distributeur. 

13.  Distributeur  aerosol  selon  I'une  quelconque 
des  revendications  precedentes,  dans  lequel 
ledit  flacon  aerosol  contient  une  composition 

55  pharmaceutique  autopropulsee  comprenant  un 
medicament. 
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