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Dl SPENSER, W TH DOSES' COUNTER The present invention relates to a dispenser
havi ng an actuation indicator for 5 i ndi cating the nunber of actuations
thereof. In particular, the invention relates to netered dose inhal ers by
nmeans of WR%#64Mdi caments contained in an aerosol cont ai nBFTHRRYS877
admnistered to a patient. It is well known to treat patients with
medi canents contained in an aerosol, for 10 exanpl e, in bronchodil ator
therapy. It is also knowmn to use for such therapy, nedicanents which are
contained in an aerosol and are adm nistered to a patient by neans of an
I nhal ation device conprising a tubular housing or sleeve in which the
aerosol container is | ocatetISRENSERWITHIDOSHES’ CQIDTER eadi ng out of the tubul ar
housi ng. The aerosol containers used in such inhal ation devices are 15
desi gned to deliver a predeterm ned dose of nedi canent upon each actuation
by means of an outlet valve nenber at one end which can be opened either by
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by means of an outlet valve member at one end which can be opened either by
depressing the valve member while the container is held stationary or by
depressing the container while the valve member is held stationary. In the use
of such devices, the aerosol container is placed in the tubular housing with the

20 outlet valve member of the container communicating via a support with the outlet
tube, for example a nozzle or mouthpiece. When used for dispensing
medicaments, for example in bronchodilation therapy, the housing is then held
by the patient in a more or less upright condition and the mouthpiece or nozzle
of the inhalation device is placed in the mouth or nose of the patient. The

25 aerosol container is pressed towards the support to dispense a dose of
medicament from the container which is then inhaled by the patient.

A disadvantage arising from use of such known devices is that the patient
cannot determine the amount of medicament in the container at any given time.

30 In an extreme case this could mean that the patient, possibly suffering from
severe bronchospasm and needing a dose of medicament, will find that the
container will not dispense a dose because its contents have already been
exhausted.



2 US Patent No. 4817822 describes an aerosol dispenser of the type

descri bed above having a dose indicating device which, in a first ,
enbodi ment is renovably attached to the end of the protruding portion of
t he deroso| cont‘?i ner. The operating mechani sm of the dose counter is

| ocated wi 1 #°8*ousi ng which 5 extends fromthe end of PEREPIYPFID)
contai ner along the external surface of the tubular housing. It is

i nportant with inhal ati on devices containing nmedi cament that the contents
of the aerosol container are clearly marked to ensure that the patient
knows exactly what nedication is conta#ned. One di sadvantage associ at ed
with this positioning of the dose indicating device is that the device 10
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housing very difficult. Even if the container were renovable, the operating

mechani sm of the dose indicating device woul d be vul nerabl e to damage when
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with leading to a false reading when the indicating device is re-attached to the
dispenser. With patients having several different inhalers, it could even result in
20 the indicating device being re-attached to the wrong dispenser.

In a second embodiment described in US4817822 the operating mechanism of
the dose indicating device is located within a compartment in the housing and is
actuated by means of an actuator member attached to the aerosol container. In

25 this embodiment, once the aerosol container is fitted into the housing it cannot
be removed. This makes cleaning of the housing very difficult. Even if the
container were removable, the operating mechanism of the dose indicating
device would be vulnerable to damage when washing with water, soap,
disinfectant or antiseptic solutions. This is important because sprays of many

30 aerosol formulations leave residues which can entrap dust and dirt particles.
Some provide a media for the growth of undesired micro-organisms. If the
growth of these micro-organisms is unchecked, they can serve as a source of
infection for the patient and will often introduce pathogens into the patient’s
respiratory tract.

35

.



35 3 W96/ 16686 descri bes an aerosol dispenser wherein the operating
nmechani sm of the dose indicating device is electronic and wherein the
actuating nmenber conprises a mcroswitch set into the wall of the housing.

The el ect rgpi ynting mechani smand microswitch are conta g thin a
her net i calﬁégglg%ﬁed 5 encl osure. However, electronic assgﬁﬁ F& 038%7 t hi s

type are relatively expensive conpared to eqU|vaIent mechani cal nechani sns,
typically costing five or six tines as nuch to produce dependi ng on
quantities manufactured. Such expense3nust ultimately be borne by the
custonmer and may be prohibitive. 10 US5482030 descri bes an aerosol

di spenser having a nechani cal dose indicator device located in and
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I ndi cat or nmechani sm which is actuated by neans of a switch which detects
rel ati ve novenent between the contai ner body and housing, |acks any neans
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15
Many different pharmaceutical products are sold in the form of aerosol
containers as discussed above, requiring different sized container bodies and/or
valves according to the required specifications. It is therefore normal for there to
be dimensional variations between different aerosol containers. Even between
20 the same products there can be dimensional variations due to manufacturing
tolerances. One problem which is common to all of the dose indicating devices
discussed above is that the indicator mechanism, which is actuated by means of
a switch which detects relative movement between the container body and
housing, lacks any means of compensating for dimensional variations between
25 different aerosol containers. Hence, the indicators described must be
dimensioned according to the product with which they are to be used, and so will
not be interchangeable with other products. Furthermore, in order for the dose
indicators to work properly, the dimensions of the indicator, aerosol container
and housing must be accurate.
30
It is an object to provide a dispenser having an actuation indicator which
overcomes at least some of the above described disadvantages. |t is a further
object to provide such a dispenser which from the point of view of the patient
closely resembles currently marketed dispensers in both external appearance
35 and operation.



30 It is an object to provide a dispenser having an actuation indicator

whi ch overcones at | east some of the above described di sadvantages. It is a
further object to provide such a dispenser which fromthe point of view of
t he patient closehy resenbl es currently nmarketed di spensers .in both

ext ernal afyR¥¥it 35 and operati on. 4 According to JfEERBERT of

t he present |nvent|on there is provided a dispenser for dispensing

medi canment conprising a housing having a support.; a container, |ocatable

wi thin said housing, having an outlet nenber, wherein said container 5

is novable relative to the housing to e#abl e di spensing therefrom and said
outl et nmenber is connectable with said support to prevent relative novenent
t her ebet ween; and an actuation indicator, |ocatable within said housing,
wherein the container and dose indicator are reversably renovable fromthe
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doses. SU|?éW? e”ﬂﬁe actuati on |nd|cator i ndi cates the nunber of doses
di spemsed fron1or remai ning in the container. :

Suitably, the actuation indicator is engagable with the container in the vicinity of

the outlet member. More preferably, the actuation indicator is engagable with the
outlet member.

15 Suitably, the actuation indicator is provided with a grip member which is
engagable with a neck portion of the container. Preferably, the neck portion is
adjacent to or on the outlet member.

Suitably, the container is an aerosol container.

20
Suitably, the housing is provided with an outlet, more preferably in the form of a
mouthpiece. Preferably, the dispenser comprises a passage through which
dispensed doses may pass from the container to the outlet.

25 Suitably, the container provides measured doses.

Suitably, the actuation indicator indicates the number of doses dispensed from
or remaining in the container.

30 Suitably, the actuation indicator comprises an indexing mechanism actuated by
a predetermined movement of the aerosol container relative to the housing.

Preferably, the indexing mechanism comprises a lost motion coupling to allow
and compensate for excess movement (‘overtravel’) of the aerosol container
35 relative to the housing.



30 Sui tably, the actuation indicator conprises an indexing nechanism
actuated by a predeterm ned novenent of the aerosol container relative to
t he housing. Preferably, the indexing mechani smconprises a |ost notion

coupli ng to gd/4ayy and conpensate for excess novement (' overl;éﬁ%{ 0% f the
aerosol container 35 relative to the housing. 5 By use 0 leJasl %@t

notion coupling it is possible to create an actuation indicator of one size
whi ch can acconodate val ves and actuators nade within a w de range of
manuf acturi ng tol erances and can evenﬁ%it a range of dispensers nmade to 5
di fferent dinensions. Suitably, the indexing nmechani smindexes the
actuation indicator by neans of a predeterm ned rotary novenent of a first
menber driven by novenent relative to a second nenber during actuation of
t he aer osgl dispegser. 10 Suitab
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t he
Suitably, the first member comprises a pinion carried by a shaft through the lost
15 motion coupling and the second member comprises a rack. Alternatively, the
first member comprises a yoke and the second member comprises a post
engaged by the yoke through the lost motion coupling.

Preferably, the lost motion coupling comprises a friction drive mechanism.

20
Suitably, the dispenser is a breath operated inhaler which is actuable in
response to the inward breath of a user.

According to a particularly préferred aspect of the present invention there is
25 provided an aerosol dispenser comprising a housing in which a container is
removably located, an outlet leading from the housing and a support in the
housing arranged to receive an outlet member of the container and having a
passage through which the contents of the container may pass to the outlet, the
outlet member being held stationary in the housing support and the body of the
30 container being moveable relative to the outlet and housing to dispense its
contents in measured doses, and a dose indicating device having a dose
indicator for indicating the number of doses dispensed from or remaining in the
container, characterised in that the dose indicating device is tightly connected to
the container in the vicinity of the outlet member, such that the container and
35 dose indicating device may be removed from the housing as a single unit.



30 cont ai ner being noveable relative to the outlet and housing to

di spense its contents in neasured doses, and a dose indicating device
having a dose indicator for indicating the nunber of doses dispensed from
or remaini ' e container, characterised in that the do i ndi cati ng
device is \?iagghﬁ)tgf{‘/'hconnect ed to the container in the vicini t§83ﬁp?ﬂ@3%t | et
menber, such that the contai ner and 35 dose indicating device may be
renoved fromthe housing as a single unit. 6- According to a further
aspect of the present invention there is provided an actuation indicating
device for use with a dispenser conpri%ing a housing and a contai ner,

| ocatabl e within said housing, having an outlet nenber, the actuation 5

i ndi cating device conprising attachnent nmeans to enable attachnment to the
container. Suitably, the attachnment neans conprises a grip nmenber which
firmy erfgmgeding toeakfuptbet iaspetbofittie apresedt irventiont thieneris phovidear aher abl y,
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t he cont a%o'ﬂﬁa{é y\,herei n the actuation 15 I ndi cating device conprises
attachnen A%'s to enabl e tight connection to the container in the
vicinity of the outlet menber. By fixing the actuation indicating device to
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easily separated. This ensures that the actuation indicator presents
accurate jnformation concerning the container with which it is assenbl ed.
25 In a fePslingdtaspararticylrey dpiienadraspecy abitee carasest inupatien the
conpri si rgeteatiouinditgting ddvicsha$ancadttiaiidie indicatb e forVialicktihg ¢aé eflimisdr out | et
| eading fJfOégée@edispensed from or remaining in the container, wherein the actuation

15 indicating device comprises attachment means to enable tight connection to the

container in the vicinity of the outlet member.

By fixing the actuation indicating device to the container in the vicinity of the
outlet member may be possible to make use of the physical dimensions of the

20 crimped ferrule of standard containers to provide a tight snap fit between the
dose indicating device and aerosol container for easy assembly yet which once
assembled cannot be easily separated. This ensures that the actuation indicator
presents accurate information concerning the container with which it is
assembled.

25 .
In a preferred aspect, the dispenser is a metered dose inhaler comprising a
housing in which the container is removably located, an outlet leading from the
housing, a support in the housing arranged to receive the outlet member of the
container and having a passage through which the contents of the container

30 may pass to the outlet, the outlet member being held stationary in the housing
support and the body of the container being moveable relative to the outlet and
housing to dispense its contents in measured doses, and a window through
which the dose indicator may be viewed.



housi ng, a support in the housing arranged to receive the outlet nenber of
the container and having a passage through which the contents of the
cont.ai ner 30 may pass to the outlet, the outlet nenber being held

st at i onarwoiog/sé4a¢ housi ng support and the body of the cont aichfipoRfisH¥
noveabl e relative to the outlet and housing to dispense its contents in
nmeasur ed doses, and a w ndow t hrough whi ch the dose indicator may be

vi ewed. 7 The location of the dose indicator in the vicinity of the
outl et menmber of the container in a ﬁptered dose inhal er provides the
advant age that visually and operationally the device nmay appear very
simlar to current marketed netered dose inhalers w thout dose indicating
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se | ti.ng device herein; 20 Fig. 3 is a perspective
vi ew of @ adg'b?fﬁP?%BP&@cﬂﬁ‘HFgm used in the dose indicating device of Fig. 2:
Fig. 4 shows the sequence of operation of the counter nmechanismof Fig. 3;

25 Fia0disp ?ﬁgﬁ%ﬁr&ﬂpqg%eﬁﬁdeﬁwmn ho@ 'de% Eé@wgrﬂfaaaéhc@ fecond

enbodi ment o i cati ng .device as tte I nto e housing of an
i Afal at thagrRaMRINYING grawings MMNIEN: expl oded vi ew of a dose indi cati ng
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dispenser,

16 Fig. 2 is a section through the dose indicating device as fitted to an aerosol
dispenser in an inhalation device;

Fig 2a is a sectional view of an aspect of a dose indicating device herein;

20 Fig. 3 is a perspective view of a counting mechanism used in the dose indicating
device of Fig. 2;

Fig. 4 shows the sequence of operation of the counter mechanism of Fig. 3;

25 Fig. 5 shows a lateral and a longitudinal section through a second embodiment
of the dose indicating device as fitted into the housing of an inhalation device;

Fig. 6 shows an exploded view of a dose indicating device according to a third
embodiment of the invention;

30
Fig. 7 shows another exploded view of the dose indicating device of figure 6
together with an aerosol container and housing;

Fig. 8 shows a schematic section through an inhalation device comprising the
35 dose indicating device of figure 6 in a rest position; and



together with an aerosol container and housing; Fig. 8 shows a schematic
section through an inhal ation device conprising the 35 dose indicating
device of figure 6 in a rest position; and 8 Fig. 9 shows a schenmatic
section t e inhal ation device of figure 8 in an act §% sjition
The standg?ggﬁé?g?ed dose inhaler shown in Fig 1 conprises geﬁ a&§?77
housi ng 5 1 in which an aerosol container 2 can be | ocated. The housing
is open at one end (which will hereinafter be considered to be the top of
t he device for conveni ence of descriptéon) and is closed at the other. An
outlet 3 leads laterally fromthe clos@d end of the housing 1. In the
enbodi nent illustrated, the outlet 3 is in the formof a nouthpiece
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desired, Dbé designed as a nozz sertion into t patrent”s nostril.
The aer os¥HUBGHRASHAN-2 has an outlet valve stem4 at one end. This val ve
menber can be depressed to rel ease a neasured dose fromthe aerosol 15
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i s dPrect®d ¥Ry .dE desirednpberdesignsd aRea ooerlet fog insation imteuthe watientshe
parts arenogtrik he positions shown in Fig 1, the protruding portion of the
aerosol container 2 can be depressed to nove the container relative to the
val ve stem 4 to open the valve and a dose of nedi canent contained in the
aer osol wihe aasosRiseandriged 2 hasjh outiet palye ssjem74aatdonatend.heTtisiabte 3 from .

whi ch : U eRMEE tahBe ddpressdtPltd GRleaseNd ARIRUMd |ddie HehfaRedadiorni t he
aerqso  container or, alternatively, the valve stem 4 can be fixed and the main body of
the container can be moved relative to the valve member to release the dose.

As shown clearly in Fig 1, the aerosol container 2 is located in the housing 1 so
that one end protrudes from its open top. Spacer ribs (not shown) may be
20 provided inside the housing to hold the external surface of the container 2
spaced from the internal surface of the housing 1. A support 5 is provided at the
lower end of the housing 1 and has a passage 6 in which the valve stem 4 of the
aerosol container 2 can be located and supported. A second passage 7 is
provided in the support 5 and is directed towards the interior of the outlet 3.
25 Thus, when the parts are in the positions shown in Fig 1, the protruding portion
of the aerosol container 2 can be depressed to move the container relative to
the valve stem 4 to open the valve and a dose of medicament contained in the
aerosol will be discharged through the passage 7 and into the outlet 3 from

which it can be inhaled by a patient. One dose will be released from the aerosol
30 container each time it is fully depressed.

Fig 2 shows the lower part of a device similar to that of Fig 1 but incorporating a
dose indicating device according to the invention. The dose indicating device
comprises a body 8 firmly attached to the aerosol container by means of tubular
35 portion 9 formed with grips 10. Tubular portion 9 tightly engages the periphery



30 container each tinme it is fully depressed. Fig 2 shows the | ower pé?t"
of a device simlar to that of Fig 1 but incorporating a dose indicating
devi ce according to the invention. The dose indicating device conprises a

body 8 fiwglogs@iakached to the aerosol container by neans ofpcihipdl/sdzrBo
portion 9 formed with grips 10. Tubul ar portion 9 tightly engages the
peri phery .9 of valve ferrule 11 while a grip in the formof lip 10
engages around neck 12 of valve ferrule 11 which is formed during assenbly
when val ve ferrule 11 is crinped ontogaerosol container 2. Thus the tubul ar
portion 9 and lip 10 forma tight conﬁection to the aerosol container which
once assenbl ed by pushing the 5 tubul ar portion 9 over the valve ferrule
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Fack ol gorRechSF 5 B aBropd] eHEmerWliEl qiibehitsentfieby PEshRETE 7 4
parfl | eltubglay gottions? eventherlve ferrper Hecannsd @astibediss@mbledri g 2 the post
17 forns a noul ded part of 15 t he housing other variations can be
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engage correspon %t%ﬁ h on drive pinion 14. SPI’I ng 28 acts suc
t o8 ge temth 95sReqs arh MRICT £8BS3NGaA% Witho Br DIATMRET 197 SRS EeS (HedfRoVeS 17,
however , foapetiorspost ¥6in thedoah\ofreetazkmhoglded ifsidsthoaispny 1 iaod edtetdiagpost 17

W thin t r - ' 4 l,ve shaft 15 is connected to
driver y@‘g@ t%%o%geééﬁihétﬁg%wpgr Er%%?:‘ﬁ?r??‘é%’ii?%ﬁ'ver yoke 16 has two
switching | atches 18a and 18b spaced either side of star wheel 19 such that

driver yplfistlfh tRYefibodirA@RUshdvas iﬁDF!i? 20fhedpbste1 B iérinhs hOmbeldeREPad dfi I st
po%t ' Onthser\%'\tf]sirlwgn o{:h'eq' v%tr)ia!tign%'aﬁ rlaesc\é\#wigahg';encpin which the post 17 forms a part
of the dose indicating device itself. For example, Fig 2a shows a simplified
representation of a dose indicating device in which the head of post 17 is
receivable within a recess provided in the body 8 of the device. Teeth formed on
the post 17 engage corresponding teeth on drive pinion 14. Spring 28 acts such
20 as to urge the post from the recess. The protruding lip 24 of the post 17,
however, abuts stop 26, thereby retaining at least a portion of the post 17 within
the recess.

as

As shown in Figs 3 and 4, drive shaft 15 is connected to driver yoke 16 of
25 counter mechanism 13. Driver yoke 16 has two switching latches 18a and 18b
spaced either side of star wheel 19 such that driver yoke 16 may tilt about the
axis of drive shaft 15 between a first position shown in Fig 4b in which switching
latch 18a engages one side of star wheel 19, and a second position shown in
Fig 4d in which switching latch 18b engages the other side of star wheel 19. Star
30 wheel 19 is connected through a mechanism, similar to that described with
reference to reference numerals 2 to 8 in Figs 1 to 3 of European Patent No.
0280104, to three digit wheels 33, which have numbers printed on their
circumferential faces as described below. When located in the housing 1,
counter mechanism 13 is small enough to be located to the sides of and behind



| at ch 18a engages one side of star wheel 19, and a second position shown in
Fig 4d in which switching latch 1 8b engages the other side of star wheel
19. Star 30 wheel 19 is connected through a nmechanism simlar to that
descri bed woldg/skqfier ence to reference nunerals 2 to 8 in Fi gé é"%g?{’g

Eur opean Patent No. 0280104, to three digit wheels 33, whic K ers
printed on their circunferential faces as described bel ow. Wen |ocated in
t he housing 1, counter mechanism 13 is small enough to be | ocated to the

si des of and behind 10 support 5 sa as not to interfere with the aerosol
flume as it energes frompassage 7. T @ aerosol container 2 may be supplied
to the patient with the dose indicating 5 devi ce ready assenbl ed
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t he dose 1 hdicating device located 1 n the position shown i t he
aerosol ©O8APSHér 2 supplied separately. In this case, the patlent is
Instructed to insert the aerosol container 2 into the housing 1 with the

Yﬁ'evf bl 18 arBbol btk 2%k BRESASdR% byl Hifldhe dHsd fhialRd®, G
overd t he dg¥icegrady agsembladbtheseiouAllematively; the hewsiag!! mayibei supplieddati| 1ip
10 snaps tifé 9uﬁélntrwmk tH@doJ@ﬁcﬁ@éﬂr@fde\hé@Id&f& innt% §stﬂﬂ1 Q%Wﬁ% F@ attached

to th t t d di t
to the caNbalivepoms! dRpidasee SupPIed eparataly KLNUS ABea e ARIERE B use of
wel ded slimstrnicted tecineert the aerdsol containerr2 impo the holiging19with themzdldée semand by
th d

e pr es‘ﬁﬁﬁy U@Bnaﬂ?sptrfsb ﬂ)nebiagf(ﬁ?l@a{ta%rtlﬁ{‘a tﬁgmﬂsﬂ%{j L tﬁﬂg gE}l‘tfifﬁ y

pi e cable n one
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asp ghtO% rﬁiosgf'napﬁélea [@e¥icefide gverf the eaﬂpm of V%V%éqfudee t he
devi ce t1heoﬂwhetaerdsnﬂgcmﬂaihem2 witil tipe1 engso hrouridl Sedie 2] SheteaftesIRd as

descri be osol cont ai ner
carryi ng%toﬁgq%@gge“ﬁélglé@é |'sﬁ§ﬁ%%¢:% @@ﬁ]aﬂ%@%% WF%”% ousing 1, drive pinion
14 starts to turn, through its engagenent with post 17, causing rotation of
dri ve Shtﬂtheﬂﬁwe@hd cﬂ’ratté%'hmtf?ﬁ%flﬁe d6§e (Mdlc\!étbr ¥l é&t&iﬂe?%ré"'ehbnsé%&t ion of
dr| haft 15 .sw ttf: hr&_gelatc ves I.nt o agenment =W
%@"Q §dheswe attac nt,; use o we ed shrink slee es; heat forming;
cnmpmg, ultra-sonic welding; and by the presence of an o-ring elastomer on the
container which is fixedly piercable by barbs on the attachment member of the
dose indicator. In one aspect, permanent means of attachment are preferred.

20 To actuate the device, the protruding portion of the aerosol container is
depressed as described above with reference to Fig. 1. As the aerosol
container carrying the dose indicating mechanism moves within housing 1, drive
pinion 14 starts to turn, through its engagement with post 17, causing rotation of
drive shaft 15 and driver yoke 16. As driver yoke 16 tilts with rotation of drive

25 shaft 15 switching latch 18a moves into engagement with star wheel 19 (Fig 4a)
causing an incremental anti-clockwise rotation of a half tooth pitch of the star
wheel until the switching latch 18a can move no further in this direction, the
switching latch being positioned between two adjacent teeth of the star wheel
(Fig 4b). At this point, drive shaft 15 cannot rotate any further and any further

30 movement of the aerosol container into housing 1 results in drive pinion 14
continuing to rotate through its engagement with post 17 by virtue of the friction
coupling between pinion 14 and drive shaft 15.

When the valve stem 4 has reached its fully depressed position and a metered -
35 dose of medicament has been discharged from the aerosol container, the

v



causing an increnmental anti-clockw se rotation of a half tooth pitch of the
star wheel.until the switching |atch 18a can nove no further in this
direction, the switching |atch being positioned between two adjacent teeth
of the stagowhegds (Fig 4b). At this point, drive shaft 15 ca Hﬁwﬁ@bﬁ}e any
further and any further 30 nmovenent of the ‘aerosol contalner

housing 1 results in drive pinion 14 continuing to rotate through its
engagenment with post 17 by virtue of the friction coupling between pinion
14 and drive shaft 15. Wen the valve1§ten14 has reached its fully
depressed position and a netered 35 dose of nedi canent has been

di scharged fromthe aerosol container, the 11 aerosol container is

al | oned 5o dep) %Hténﬁ el IS afbwdd 18! re@m id /8- or{iﬁnélhfoéiﬁét‘?SOAs GRE!4drBgs) and

dose indrcatin anismreturn to their orlg{ tion, drive pinion
14 start§°$@'Wﬁ5t%ﬁ%dpﬁet'%céﬁyiﬂ)mq(‘é‘ad‘ﬂ%dﬁ%ﬂ pd EFerPQ'W'tH’PS!HQ'\/ed"é'ﬁaft 15
and dri vpinigtoke starts loudtatdrinvitle ypbesittSdirédtion tug@thémhathsdviviec Sihaifg 15at ch

18a 5 f LG | at ch
Tob move@nrdivel oxd 18, OTHAE°Blvdl Youe 18 O SEn BalBdiEnil eich N8a B\
ant - cl omqmeseoutomfa@ngagesnela Wih fstarowhaebwcwhllﬁ swﬁ@hlsgalatohh&%b mewves

SWi t chi ngyb %rgﬁ gbRieritaReraith (Eig f4&t @ausxhg fubther GhéreRidra Afti-BlofRlise”gai n,

O o uanel SRsolh B e {ﬁr@eqyn%.rswgg@pgda@nd@ﬁ@%23;, ve

pi ni on 1éocfunthienun rthist directicat ¢Figh4dugiAgains, drigagbakindSvadnimopastatd anyy

virtue Offurgﬁé‘? étrﬂ[rjﬁé PBIhtW%ahy%RﬁéMﬁﬁbe%éHto& th% é‘&%sﬂf 'cESﬁta%#@rfc%utléf In

this wa can n coupl i tion
cod® i ng hﬂHS@E hressiis inrivedRiBiam it egntingngdo .re@t@ 6hf@élgb§&sdemagﬁrﬁ@mos ol

gont ai ni‘&ﬁthhﬁdsltng ??'\MﬁieEWE F]Htt ﬂlcitf)ﬁrcﬁﬂdphhglmdvl ge@fplrilbﬂ\fﬁi and drialavseaﬂ ﬁm
urin uatl o C S O | ns S a e

St o "oneds- in HisiBay I pab HE shhP Snah i FIGtRE, efumPE 8k, 4 7Bl M
nmovenent souplinte sehicheallawmtbe Toes dndicating ndeviee dot benyked edith heaeragol t he
count er %ﬁ@ﬁ%é”ﬁéﬂﬁ@ VNI Rithalfrefdht le npgméerenBFWa%ePBft\)&géjtb%rﬁ Cjﬂgﬁg' s 33,

one nunber on, each of"the printed circu tial faces wheel s
beithy cl @Hafio% si bl e through the wi dow

P

Each time the aerosol dispenser is actuated the star wheel is made to rotate
through two incremental anti-clockwise movements as described above. These
movements are translated through the counter mechanism into appropriate

20 movements of the digit wheels 33, one number on each of the printed
circumferential faces of the digit wheels being clearly visible through the widow
20 at the back of the housing 1 (as shown in Fig 2), to indicate that a further
dose of medicament has been dispensed. By having three digit wheels 33 it is
possible for the dose counter to be used to count hundreds of doses. Clearly if

25 fewer than one hundred doses are to be contained within the dispenser, the
dose counter could comprise fewer digit wheels. Alternatively, if a thousand or
more doses are to be contained, then one or more additional digit wheels could
be added as appropriate.

30 To remove the aerosol container 2 from the housing for cleaning, the aerosol
container 2 may be withdrawn from the housing 1 in the usual manner. As the
container is withdrawn, the friction coupling between drive pinion 14 and drive
shaft 15 allows such further movement as is required for the drive pinion to
come out of engagement with the post 17 without causing any further indexing

35 of the counter mechanism. Once removed, the housing 1 may be cleaned as



20 at the back of the housing 1 (as showmn in Fig 2), to indicate that a i
further dose of nedi canent has been di spensed. By having three digit wheels .
33 it is possible for the dose counter to be used to count hundreds of

doses. O agplodsbdas 25 fewer than one hundred doses are top %F ﬁ@ |ned

wi thin the dispenser, the dose counter could conprise fewer /5 del s. v
Alternatively, if a thousand or nore doses are to be contained, then one or
nore additional digit wheels could be added as appropriate. 30 To renove

t he aerosol container 2 fromthe hou3|ﬁg for cleaning, the aerosol

container 2 may be w thdrawn fromthe! ousing 1 in the usual manner. As the
container is withdrawn, the friction coupling between drive pinion 14 and
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of a pinion, driver yoke 16 is formed with two resilient arms 30 between which

post 17 is grippingly engaged (Fig 5a). Post 17 is formed with ribs on its surface

(not shown) which provide a rough surface finish to create the level of friction

required between arms 30 and post 17 such that arms 30 will grip post 17 until
20 the load applied overcomes the friction.

Upon actuation of the device, as the aerosol container and dose indicating
mechanism move, the friction engagement between arms 30 and post 17 cause
driver yoke 16 to tiit about the axis of shaft 15 (not shown in Fig 5), so moving

25 switching latch 18a into engagement with star wheel 19 as discussed in relation
to the first embodiment. As switching latch 18a reaches its limit of travel, driver
yoke 16 can move no further, and any further movement of the aerosol container
into housing 1 results in arms 30 slipping down post 17 by virtue of the friction
coupling. Upon return to its original position, driver yoke 16 tilts in the other

30 direction until switching latch 18b moves into engagement with star wheel 19
and can move no further. Any further movement of the aerosol container out of
housing 1 results in arms 30 slipping up post 17.

Figures 6 to 9 show an inhalation device fitted with an electro-mechanical dose
35 indicating device according to the invention. As with the mechanical



required between arms 30 and post 17 such that arms 30 will grip post 17
until 20 . the load applied overcones the friction. Upon actuation of the
device, as the aerosol container and dose indicating nmechani sm nove, the

friction engogsriat bet ween arns 30 and post 17 cause dri verpcigdsd 0
tilt about the axis of shaft 15 (not shoaln in Fig 5), so m)vPi ng Zgﬂ)fsﬁ
swtching latch 1 8a into engagenent with star wheel 19 as discussed in
relation to the first enbodinment. As switching latch 18a reaches its limt
of travel, driver yoke 16 can nove no4kurther, and any further novement of
the aerosol container into housing 1 results in arns 30 slipping down post
17 by virtue of the friction coupling. Upon return to its original
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: Two contact members 46, 47, both of which comprise a switch contact and a

circuit board contact, and one of which further comprises a battery contact, are

mounted such that the battery and circuit board contacts are in constant contact

with a first terminal of the battery 48 and printed circuit board (PCB) 49
20 respectively. The switch contacts do not contact each other but are positioned

either side of pin 45, and define the upper limit of movement of the switch slide

44 within its chamber. Thus, when switch slide 44 is in its upper position as

shown in figure 9, it makes contact with both switch contacts, so closing the

circuit between them due to the electrical conductivity of the silicone rubber of
25 the switch slide. Although in the embodiment described the switch slide is made

of silicone rubber, it will be appreciated that it could alternatively be made of a

non-conductive rubber having an insert at its upper face made of metal or some

other conductive material.

30 in addition to its connections with contact members 46, 47, PCB 49 also has
connections to the other terminal of the battery and to a three digit liquid crystal
display (LCD) 50 in a conventional manner. The PCB comprises an application
specific integrated circuit (ASIC), which provides the logic by which the dose
indicator can be checked, programmed and made operational, as discussed in

35 more detail below. to keep a record of how many times the switch contact circuit



Two contact nmenbers 46, 47, both of which conprise a switch contact and a
circuit board contact, and one of which further conprises a battery
contact, are nounted such that the battery and circuit board contacts are
in constanwooankeat with a first termnal of the battery 48 i.at.ed
circuit board (PCB) 49 20 respectively. The switch cont a%?ls%ld,%%r?g{"
contact each other but are positioned either side of pin 45, and define the
upper limt of nmovenent of the switch slide 44 within its chanber. Thus,

when switch slide 44 is in its upper ition as shown in figure 9, it
makes contact with both switch contacts, so closing the circuit between
them due to the electrical conductivity of the silicone rubber of 25 t he
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t hey coulH‘%%ﬁf&fs?vﬁﬂ@elaéd%?@er%s-the front or sonme other part of the
housing. 10 The Counter nechanism 43 is small enough to be located to the

si dqg of g8%ctuate the device, the protruding portion of the aerosol container when fitted
into the actuator housing is depressed as described above. As the aerosol
container carrying the dose indicating mechanism moves within the housing
from its rest position (shown in figure 8), the chamber accommodating switch
slide 44 moves down until the upper face of switch slide 44, which is mounted
20 on pin 45, meets switch contacts 46, 47 and the switch circuit is closed. This
causes the ASIC to decrement the number displayed by the LCD 50. As the
aerosol container continues to move, a metered dose of medicament is
discharged from the valve, while switch slide 44 is pushed down along pin 45 by
virtue of the friction fit of the switch slide on the pin until the valve stem reaches
25 its limit of travel and the aerosol container moves no further (figure 9). In this
way, it can be seen that the friction fit of the switch slide 44 on pin 45 allows for
over-travel of the valve stem after the switch circuit has been closed, so acting
as a lost motion coupling. The aerosol container is then allowed to return to its
original position within the housing, and as it returns, the chamber
30 accommodating switch slide 44 moves up breaking the switch circuit as switch
contacts 46, 47 move away from switch slide 44. Body 40 then meets the lower
face of switch slide 44 and draws the switch slide up along pin 45 until the valve

stem returns to its rest position (figure 8).



behi nd the stem bl ock (support 5) moulded in housing so as not to interfere
with the aerosol flune as it enmerges. 15 To actuate the device, the
protruding portion of the aerosol container when fitted into the actuator
housi ng | wolegseassed as descri bed above. As the aerosol cormcCavER®B/0Eavryi ng
t he dose indicating nmechani smnoves within the housing fromits rest
position (shown in figure 8), the chanber accommodating switch slide 44
noves down until the upper face of switch slide-44, which is nounted 20

on pin 45, meets switch contacts 46, 4g and the switch circuit is closed.
This causes the ASIC to decrenent the nunber displayed by the LCD 50. As

t he aerosol container continues to nove, a netered dose of nedicanent is
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_ container getting jammed in the actuated posmon after operatlon or the switch
circuit jamming closed due to mechanical damage or contamination, the ASIC
may be designed to blank the LCD to alert the user that there is a problem.

20 As with the other embodiments of the invention described above, the aerosol
container may be withdrawn from the actuator housing in the usual manner. As
the container is withdrawn, body 40 draws the switch slide up along pin 45 until
it clears the pin altogether. Once removed, the housing may be cleaned without
interfering with or damaging the dose indicating device, which remains firmly

25 connected to the aerosol container.

During re-insertion of the aerosol container, which can only occur when the body
of the dose indicating device is correctly orientated with respect to the housing
by virtue of their respective shapes, switch slide 44 engages and is pushed up

30 by pin 45 until the upper face meets the switch contacts. Further insertion of the
aerosol container results in switch slide 44 being pushed down along pin 45 until
the valve stem is seated back within support 5.

It will be appreciated that by programming of the ASIC, one design of dose
35 indicating device could be used in conjunction with a range of aerosol containers



be done automatically on a packing line. After progranm ng has taken pl ace,
the 10 ASI C enters the counting node, where the LCD decrenents upon
closing of the switch contact circuit. Wen the count of zero is reached,

the ASIC iwodessqged to prevent the count from decrenentingg @{.}ﬁ %?y;er in
a known manner. In order to prevent spurious readings due to e eftects of
switch 'bounce', the ASIC may be designed to decrenent only after the
switch circuit has been closed for a 15 predeterm ned |l ength of time in
a known manner. In the event of the aeI[Ef'SOl container getting jammed in the
actuated position after operation, e swtch circuit jamm ng cl osed due
to mechani cal damage or contam nation, the ASIC may be desi gned to bl ank
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I ndi cating device could be used in conjunction with a range of aerosol

cont ai nergpe dﬂsﬁepfs%,vas# e, FRRARLh B0 tpld "ol SaRbehBfial HhaditatREha T o

t he sane de5| ose in dev ice can a ction
with ar aﬂ@@calﬁf yifer té?%ﬁsatmme@f neépirafgnddspmeéﬁtAp@rm@rlate mednaammtst em and

di ff erentmalyerthiis abel seted | f#8in, 006 éxample, analgesics, e.g.,  codeine,
15 dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations, e.g.,
diltiazem; antiallergics, e.g., cromoglycate, ketotifen or nedocromil; antiinfectives

e.g., cephalosporins, penicillins, streptomycin, sulphonamides, tetracyclines and
pentamidine; antihistamines, e.g., methapyrilene; anti- inflammatories, e.g.,
beclomethasone dipropionate, fluticasone propionate, flunisolide, budesonide,

20 rofleponide, mometasone furoate or triamcinolone acetonide; antitussives, e.g.,
noscapine; bronchodilators, e.g., albuterol, salmeterol, ephedrine, adrenaline,
fenoterol, formoterol, isoprenaline, metaproterenol, phenylephrine,
phenylpropanolamine, pirbuterol, reproterol, rimiterol, terbutaline, isoetharine,
tulobuterol, or (-)-4-amino-3,5-dichloro-a-{[[6-[2-(2-pyridinyl)ethoxy] hexyllmethyl]

25 benzenemethanol; diuretics, e.g., amiloride; anticholinergics, e.g., ipratropium,
tiotropium, atropine or oxitropium; hormones, e.g., cortisone, hydrocortisone or
prednisolone; xanthines, e.g., aminophylline, choline theophyliinate, lysine
theophyllinate or theophylline; therapeutic proteins and peptides, e.g., insulin or
glucagon. It will be clear to a person skilled in the art that, where appropriate,

30 the medicaments may be used in the form of salts, (e.g., as alkali metal or amine
salts or as acid addition salts) or as esters (e.g., lower alkyl esters) or as

solvates (e.g., hydrates) to optimise the activity and/or stability of the
medicament.



Whi | st the present invention has been described in detail in respect of a
met ered dose inhal er actuatable manually by the patient it will be

appr-eci ated that other actuation mechani sns can be substituted. In
particul aWO%#eddse of a breath operated inhaler in which PAVERS3ATE on i s
assisted, and is responsive to, 10 preferably triggered by, the inward
breath of the patient, is also envisaged. The di spenser of the invention is
suitabl e for dispensing nedi canent, particularly for the treatnent of
respiratory disorders. Appropriate nmgdti canents may thus be selected from
for exanple, analgesics, e.g., codei ne, 15 di hydr onor phi ne,
ergotam ne, fentanyl or norphine; anginal preparations, e.g., diltiazem
anti al | @rgferred enedicaments @ire cselectade fiom f alhutarol, csplmederol.; fluticasoreect i ves

I b i e gttty (o S
ycl'i i ne; i hi 1J. yri ; i-

i nfl amﬁh%ﬁP@?t%Qg?lpug’éeE?ﬁim%Bﬁ ai‘? BF‘%%‘FE%%P&, fluti casone propionate,

fluni solide, budesonide, 20 rof | eponi de, nonetasone furoate or

trianci nol ane t oni.de: [ j ; Cafprafe, fHeiLskdmt or s, -

e.d., aﬂgﬁ@g?ﬂ%ﬁ?ss%heﬁg?o : ‘%%ﬁ%ﬁfﬁﬁ‘e?sgg?%ﬂ%heﬁa%ﬁ&% ol , fdn’r%rmt erol,
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pi rbut ersple paBR! G B sulghdte Ly or baiBterli(egy., iasotie xinafieatet salgbint er ol

or (-)-4-amno-3,5-dichloro-Terr]-[[[6-]2:(2-pyridi

nexyl | nRgpRaa with B8, SRRl erl] fpk s § BAoRbEkbhs ester

ant i chol (engr thiecdiprapionate) pr aflutipasane ester (eo@i. the PEaRiOMRE or oxitropi um

ho nes, e.g., cortisone, hydrocortisone or prednisolone; xanthines, e.g.,
am hophyl I'i ne, choline theophyllinate, si ne it heophyllinatg.,or. .

t heophyi It wilk betunsiessteaditha %’ieﬁgmaﬁ'&c}ﬁéﬂﬁ e'Or ?I@é_)ﬁ,rp%%aﬁ!mst@tlod] ucagon.
It will &gydRRihd mventiohsextesds td adodificationsavariatians ankieinpraypmepts at e, 30
t he nedi %%m:tnts may be used in the formof salts, (e.g., as alkali netal or
am ne sal"€®8r as acid addition salts) or as esters (e.g., |ower alKkyl
esters) or as solvates (e.g., hydrates) to optim se the activity and/or

stqhili tYthapPﬁ&tfH?ﬂémﬁEﬁtthis destripfoebadrasimsedimapat raydse uset @steed from
al butero nmet.e

, .S .erol.. fluticasone opi gnat . hec
di ppr opi %ﬁ%i? 30%1960%% npsreapegtoé’;?réys s{}lﬁ%%)aé@ﬁ? az’." gg"ﬂ'&‘ ITRgPélgiﬁ@S.f such
subsequent application may be directed to any feature or combination of
features described therein. They may take the form of product, method or use
claims and may include, by way of example and without limitation, one or more

20 of the following claims:




the sul phate of al buterol and the xinafoate of salneterol. 5 Medi canent s
can al so be delivered in conbi Eati ons. Preferred fornul ati ons cont ai ni ng

conbi nati ons of active ingredi I!llulmﬂtuﬂ'mlﬁamut anol (e.g., as the free
Rl (ke Ig38 as the xi nnCwapes/gait) in

base or t WO WAépdate salt) or
conbination with an antiinflammtory steroid such as a becl onet hasone ester
(e.g., the dipropionate) or a fluticasone ester (e.g., the propionate). 10
It will be understood that the present disclosure is for the purpose of
illustration only and the invention epgends to nodifications, variations
and i nprovenents thereto. 15 The application of which this description
and clains formpart may be used as a basis for priority in respect of any

subsequeGLAMMS:i cati on. The clains of such subsequent application may be
directed to any feature or conbination of features described therein. They

may take the formof product, nethod or use claing,and may include, by way
of “exanpfle and Wra' 9‘?ﬁ ISPENSING MSLIGAMERS COMANISING of the fol | owi ng

cl ai ns: 18 CLAIMs: 1. A di spenser for dispensing nmedi cament

ggingri Si Qgio%sir‘gl; ’?amg&%ir?'%g?ﬁyi ng a support; a container, |locatable within

housi ng, avin et nmenber, wherein said container is novable
relative to the housing to enabl e dispensing therefromand said outl et

TE L ohet S Sl Rtaaets e bt nossie! Fodg ol it nereioroen
en; [ J ndi . in sai usi ng,
wher oi n $RE autiineh B Paebls BRuYe 1% fousing 5 sRabEneiahg HetaBombl ot  om
the 15 andosaid mutiked mesbeglie connectable with saiddsuppars & peeventdietativieo cl ai m
1 whaerei ﬁ&v@?néiﬁ&ﬁ’é’e%@&éé]ﬁia%t or is engagable with the container in the

I d out

vicinity of sa et nmenber. 20 3. A di spenser according to
claim2 wherein the actuation indicator is

an actuation indicator, locatable within said housing,

wherein the container and actuation indicator are reversably removable from the
15 housing as a single unit.

2. A dispenser according to claim 1 wherein the actuation indicator is
engagable with the container in the vicinity of said outlet member.

20 3. A dispenser according to claim 2 wherein the actuation indicator is
engagable with the outlet member.

4. A dispenser according to any of claims 1 to 3, wherein the actuation
indicator is provided with a grip member which is engagable with a neck portion
25 of the container.

5. A dispenser according to claim 4, wherein the neck portion is adjacent
to or on the outlet member.

30 6. A dispenser according to any of claims 1 to 5 wherein the container is
an aerosol container.

7. A dispenser according to any of claims 1 to 6 wherein the housing is
provided with an outlet, preferably in the form of a mouthpiece.
35



engagabl e with the outlet nenber. 4. “A-di'spenser according to any of
claims 1 to 3, wherein the actuatloi\‘m mr ovided with a grip
menber which is engagable with a ne m Umof t he container. 5.
A di spenswb 98seq@idi ng to clai m 4, wher ef n 'the' neck=porti onpCEERSE/@EENt tO

or on the outlet nmenber. 30 6. A di spenser according to any of
claims 1 to 5 wherein the container is an aerosol container. 7. A

di spenser according to any of clainms 1 to 6 wherein the housing is provided
with an outlet, preferably in the forg of a nmouthpiece. 35 19 8. A
di spenser according to claim7 conprising a passage through which di spensed
doses may pass fromthe container to said outlet. 9. A di spenser

ﬁggor ?l dt 0 ary d¥pepkat H‘gcdrdtrfg ® obien #i scomsprising @passage throughpwhicdhdes
sure oses | spensgr tof claims 1 to 9

wher ei n ‘Eﬁ%f‘%?@t%&ﬁqsdﬂa}méﬁﬁ n%?'ﬁﬁ'f‘gtp‘?ﬁ%ﬂn‘ﬁﬂ ér of doses dispensed
fromor remaining in the cont al ner. 10 11. A di spenser according to any

of claing 1 to Agidsdt’)&h%?'a'&c&hﬁn@fé WA STrelaiRfl ab® wiemini ssié contdinglexi ng

nmechani sm act uat redet erm ned novenent of the container relative to
the5housﬁ>l’ﬁg'de§5“easq2d oseg\ di spenser according to claim 11, wherein the

I ndexi ng nechani sm conprises a |lost notion coupling to all ow and conpensate

f
L e
i ndexi ngindisatemindinates dag dwrmber af:m&@s@quﬂmﬁdc?pm %f%ﬂ'é‘go\“ the

predeter&,ggﬁl\e;ot ary novenent of a first nenber driven by novenent relative
to a second nenber during actuation of the dispenser.
11. A dispenser according to any of claims 1 to 10, wherein the actuation
indicator comprises an indexing mechanism actuated by a predetermined
movement of the container relative to the housing.

15 12. A dispenser according to claim 11, wherein the indexing mechanism
comprises a lost motion coupling to allow and compensate for excess movement
of the container relative to the housing.

13. A dispenser according to either of claims 11 or 12, wherein the

20 indexing mechanism indexes the actuation indicator by means of a
predetermined rotary movement of a first member driven by movement relative
to a second member during actuation of the dispenser.

14. A dispenser according to claim 13, wherein the second member
25 remains stationary relative to the housing during actuation of the dispenser.
15. A dispenser according to claim 13 or 14, wherein the first member

comprises a pinion carried by a shaft through the lost motion coupling and the
second member comprises a rack.

30
16. A dispenser according to claim 13 or 14, wherein the first member
comprises a yoke for engagement with the second member through the lost
motion coupling.



14. A di spenser according to.claim 13, wherein the second nenber 25
remai ns stati onary relative to th@ housi'ng during..actuation of the

di spenser. A di spenser act IW m”mgtm 13 or 14, wherein the
t t hr ough tion
L oot

first menkes %mrlses a pinion
coupling and the second menber conprises & r 30 16.

according to claim 13 or 14, wherein the first nenber conprises a yoke for

engagenent with the second nenber through the l-ost notion coupling. 20
17. A di spenser according to any o%qcl aims 12 to 16, wherein the | ost
noti on coupling conprises a friction I ve mechani sm 18. A di spenser
according to any of clains 1 to 17 actuable In response to 5 the i nward
breath ohza usep dégenseﬁc@r Saeee%sa&c%ﬂ@g hergih 38! tbst
conprising a housi conta ner 1S renovab ocate an outlet

| eadi ng MAiaNauPHRd SPAPTSARY aa‘”ﬁl&!b@?“{e mMechaBisAbusi ng arranged to receive
an outlet nenber of the container and havi ng a passage through which

bei ng. held: ot at ISP AhErBEt %@f Bt RS 7 4R Rl 0P R 2l ner
bei iy nodkeliiveard direathvaf a vsarhe outl et nenber and housing to dispense its
contents in neasured doses, and a dose indicating device having a dose

i ndi cator, for gdl catin the nunber of dgosec??.di 3 pensed .15 from or
renai ni n&gr n t h&"BRfesoh disPenssf acerding. P idpi CRRBNEHG A PRHSING ihg
devi ce i whiclyhtdontainemiscemovablytibeated draoutiet leading drom thernhoysiaf arldea out | et

menber, %r'ﬂ]uggo&nﬁtthet]?od\sﬂ'!y ?hﬁﬁge@&' QB&? 'd%b&ﬁét' @anb%‘f'é‘fethg%rﬁﬁ nefmoved

fromthe sing as a An act ua

i ndi&at i r?@ddmw afpAssgse W%hdﬁ‘ﬂpé ﬁ%%me@&rsf the ﬁ@nta!ﬂ%@amgaamo a
cont ai nerth&JGHEY the dutiet AlerBabBEing tHitd dtdtivAbhph tHidheasing suppdrcand

compri si e YJACHIEY cBRARRr SeiR Mhbledtit FRHS o' fhe! BGHSOMABS' and
housing to dispense its contents in measured doses, and a dose indicating
device having a dose indicator for indicating the number of doses dispensed
15 from or remaining in the container, characterised in that the dose indicating
device is tightly connected to the container in the vicinity of the outlet member,
such that the container and dose indicating device may be removed from the

housing as a single unit.

20 20. An actuation indicating device for use with a dispenser comprising a
housing and a container, locatable within said housing, having an outlet
member, the actuation indicating device comprising attachment means to enable
attachment to the container.

25 21. An actuation indicating device according to claim 20, wherein the
attachment means comprises a grip member which firmly engages a neck
portion formed around the container.

22, An actuation indicating device according to claim 21, wherein the neck
30 portion is located at the connection between the container and outlet member.
23. An actuation indicating device according to claim 20, wherein the

actuation indicating device has an actuation indicator for indicating the number
of doses dispensed from or remaining in the container, wherein the actuation
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[err] 25 21. An actuation indicating device according to claim 20,
wherein the attachnent neans conpri ses a gri-p menber which firmy engages a
neck _portion formed around the con An actuation indicating
devi ce accwoidszgsadso cl ai m 21, vvhe ll“ﬂﬁw Hstw porti opcirpogabed at
the connection between the cont a| nber. 23. An actuation
i ndi cating device according to claim 20 wherein the act uation indicating
devi ce has an actuation indicator for indicati ng the nunber of doses

di spensed fromor remaining in the container, wherein the actuation

i ndi cating device conprises attachnent“'neans to enable tight connection to
the container in the vicinity of the outlet nenber. 24.

El ect r omgchanicalees ohipfisea disniRp ffeats 18 cHabie tightddhriktich 8 e S

20t 023. o
container in the vicinity of the outlet member.
24. Electromechanical dose indicating device according to any of claims
5 20 to 23.
25. Use of a dispenser according to any of claims 1 to 18 for dispensing
medicament.
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