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1
DISPENSER WITH DOSES’ COUNTER

FIELD OF THE INVENTION

The present invention relates to a dispenser having an
actuation indicating device for indicating the number of
actuations thereol. In particular, the invention relates to
metered dose inhalers by means of which medicaments
contained in an aerosol container may be administered to a
patient.

BACKGROUND OF THE INVENTION

It is well known to treat patients with medicaments
contained in an aerosol, for example, in bronchodilator
therapy. It is also known to use for such therapy, medica-

10

2

tronic and wherein the actuating member comprises a
microswilch set into the wall of the housing. The electronic
counting mechanism and microswitch are contained within
a hermetically sealed enclosure.

U.S. Pat. No. 5,482,030 describes an aerosol dispenser
having a mechanical dose indicator device located in and
connected 1o the housing in the vicinity of the outlet tube of
the aerosol container when fitted.

Many different pharmaceutical products are sold in the
form of acrosol containers requiring different sized container
bodies and/or valves according 1o the required specifica-
tions. It is therefore normal for there to be dimensional
variations between different aerosol containers. Even
between the same products there can be dimensional varia-

ments which are contained in an aerosol and are adminis- > tions due to manufacturing tolerances.

tered to a patient by means of an inhalation device com- A problem which is common to all of the dose indicating
prising a tubular housing or sleeve in which the aerosol devices discussed above is that the indexing mechanism,
container is located and an outlet tube leading out of the which is actuated by relative movement between the con-
tubular housing. The aerosol containers used in such inha- 5 lainer body and housing, lacks any means of compensaling
lation devices are designed to deliver a predetermined dose ™ for different pre-actuation positionings of the indexing
of medicament upon each actuation by means of an outlet mechanism relative to the container arising from, for
valve member al one end which can be opened either by example, dimensional variations between different acrosol
depressing the valve member while the container is held  containers. Hence, the indexing mechanisms must be dimen-
stationary or by depressing the container while the valve __ sioned according to the product with which they are to be
member is held stationary. In the use of such devices, the ™ used, ans so will not be interchangeable with other products.
aerosol container is placed in the tubular housing with the Furthermore, in order for the indexing mechanism to record
outlet valve member of the container communicating via a a count accurately, the dimensions of the components of any
support with the outlet tube, for example a nozzle or particular device must be manufactured to the required high
mouthpiece. When used for dispensing medicaments, for 4y tolerances.

example in bronchodilation therapy, the housing is then held -

by the patient in a more or less upright condition and the SUMMARY OF THE INVENTION
mouthpiece or nozzle of the inhalation device is placed in . . " .

the mc?l.llh or nose of the patient. The aerosol coﬁ{aincr is The Apphicants Hays netw Souind that this probleis A be
pressed towards the support to dispense a dose of medica- ” ampliorated by use of a coupling mechanism to componsate

ment from the container which is then inhaled by the patient. ~

A problem arising from use of such known devices is that
the patient cannot determine the amount of medicament in
the container at any given time. In an extreme case this could
mean that the patient, possibly suffering from severe bron-
chospasm and needing a dose of medicament, will find that
the container will not dispense a dose because ils contents
have already been exhausted.

In solution to the above described problem there has been
suggested the use of dose indicating devices, which typically
count the number of doses delivered from or remaining in
the aerosol container, thereby enabling the patient to deter-
mine how much medicament is available in the container for
future use. Typically, the dose indicating device has an

indexing (i.e. counting) mechanism actuated by movement <

of the container relative to the housing, wherein a preset
amount of relative movement results in a count being
indexed.

U.S. Pat. No. 4,817,822 describes an aerosol dispenser
having a dose indicating device which, in a first embodiment
is removably attached to the end of the protruding portion of
the acrosol container. The operating mechanism of the dose
counter is located within a housing which extends from the
end of the acrosol container along the external surface of the
tubular housing.

U.S. Pat. No. 4,817,822 describes a dispenser having a
dose indicating device in which 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 acrosol container.

WOO96/16686 describes an aerosol dispenser wherein the
operating mechanism of the dose indicating device is elec-

45

60

65

for the different relative positions of the container and the
indexing mechanism. The coupling mechanism acts such as
to couple the container to the indexing mechanism. In one
aspect, the coupling acts such as to couple the indexing
mechanism to the rest position of the container. In another,
clearly related aspect, the coupling mechanism acts such as
to couple the container to a start index (i.e. start count)
position of the indexing mechanism.

According to one aspect of the present invention there is
provided a dispenser comprising a housing having a support;
a container, insertable within said housing, having an outlet,
wherein said container dispenses through said outlet in
response to movement of the container relative to the
housing; and an actuation indicator having an indexing
mechanism actuatable by movement from a rest position of
the container relative to the housing; and a coupling mecha-
nism which acts such as to couple the indexing mechanism
to said rest position.

Suitably, said coupling mechanism acts to position the
indexing mechanism at a starl index position when the
container is at the rest position.

In one aspect, the coupling mechanism acts to position the
indexing mechanism at a zcro position on inscrtion of the
contfainer into said housing.

In another aspect, the coupling mechanism acts to posi-
tion the indexing mechanism at a zero position in response
1o an intial (*priming’) movement of the container from the
rest position.

According to another aspect of the present invention there
is provided a dispenser comprising a housing having a
support; a container, insertable within said housing, having
an outlet, wherein said container dispenses through said
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outlet in response to movement of the container relative to
the housing; and an actuation indicator having an indexing
mechanism actuatable from a start index position by move-
ment of the container relative to the housing; and a coupling
mechanism which acts such as to couple the container to said
start index position.

By use of a coupling mechanism it is possible to create an
actuation indicator of one size which can be used in dis-
pensers having valves and actuators made within a wide
range of manufacturing tolerances and can even fit a range
of valves and actuators made to different dimensions.

Suitably, the indexing mechanism is actuatable by a
predetermined movement of the container relative to the
housing.

4

indicating the number of doses dispensed from or remaining
in the container. More preferably, the actuation indicating
device is tightly connected to the container in the vicinity of
the outlet member, such that the container and actuation
indicating device may be removed from the housing as a
single unit.

Preferably, the dispenser herein 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 con-
tainer 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
container being movable relative to the outlet and housing to

Suitably, the indexing mechanism indexes actuation by 15 dispense its contents in measured doses, and a window
means of a predetermined rotary movement of a first mem- through which the actuation indicator may be viewed.
ber driven by movement relative to a second member during A dispenser according to the invention will now be
actuation of the dispenser. Preferably, the second member  described with reference to the accompanying drawings in
remains stationary relative to the housing during actuationof _ which:
the dispenser. 2 o o i

In one preferred aspect, the first member comprises a BRIEF DESCRIPTION OF THE DRAWINGS
pinion carried by a shaft through the coupling mechanism FIG. 1 is a section through a standard inhalation device
and the second member comprises a rack. comprising an aerosol dispenser;

In another preferred aspect, the first member comprises @ 55 FIG, 2 is a section through the dose indicating device as
yoke for engagement with the second member through the fitted to an aerosol dispenser in an inhalation device;
coupling mechanism. FIG. 3 i i . i e .

B ] : e . 5. 3 is a perspective view of a counting mechanism

Sullal?ly, the coupling element comprises a [riction drive used in the dose indicating device of FIG, 2;
mc?h.anlsm. —— . FIGS. 4a, 4b, 4c and 4d show the sequence of operation

Su{lably, the conlamclt is an acr(?sol container. 30 of the counter mechanism of FIG. 3;

P ﬁ]:l_lil;]y’ ht.hc‘ cm}lan}c;l .pmw‘d?"nicaz;lu‘rcd (z)c‘scsi_ FIGS. 5a and 5b shovf a lateral and longjly(iiqal .\‘ycctipn
felcrab ¥ Le dctuahion Jn “'?l(.” 2 Icales te oumber o through a second embodiment of the dose indicating device
dns]esl dispensed _lmm LA m_lhe Cnntall_']er, . as fitted into the housing of an inhalation device;
bllilﬂhll}l’, the d].s_pcnScr hcrmncn_ml_n n_sc._sahuu:?mg ha\*fng 35 FIG. 6 shows an exploded view of a dose indicating
3 SUppOIL, 8 vontiner, lo_calal_‘nlc ““‘h%“ Sa.]d housing, llav!ng device according to a third embodiment of the invention;
an outlet member, wherein said container is movable relative SR : s
1o the housing to enable dispensing therefrom and said outlet . FIG. 7 shows ;f“"lher exploded view of the dosc indicat-
member is connectable with said support Lo prevent relative ing d_evu.‘:: of FIG. 6 together with an aerosol container and
movement therebetween; and an actuation indicator, locat- housing;
able within said housing. Preferably, the container and **  FIG. 8 shows a schematic section through an inhalation
actuation indicator are reversably removable from the hous- device comprising the dose indicating device of FIG. 6 in a
ing as a single unit. rest position; and

Suitably, the actuation indicator is engagable with the FIG. 9 shows a schematic section through the inhalation
container in the vicinity of the outlet member. More device of FIG. 8 in an actualed position.
preferably, the actuation indicator is engagable with the ™ N . - R
S L DETAILED DESCRIPTION OF THE

Suitably, the actuation indicator is provided with a grip FREFERRED EMEODIMENT
member which is engagable with a neck portion of the A standard metered dose inhaler shown in FIG. 1 com-
container. Preferably, the neck portion is adjacent to or on . prises a tubular housing 1 in which an acrosol container 2
the outlet member. can be located. The housing is open at one end (which will

Suitably, the housing is provided with an outlet, more hereinafter be considered to be the top of the device for
preferably in the form of a mouthpicce. Preferably, the convenience of description) and is closed at the other. An
dispenser comprises a passage through which dispensed outlet 3 leads laterally from the closed end of the housing 1.
doses may pass [rom the container to the outlet. 55 In the embodiment illustrated, the outlet 3 is in the form of

Suitably, the dispenser is a breath operated inhaler which a mouthpicce intended for insertion into the mouth of the
is actuable in response to the inward breath of a user. patient but it may, if d"f?"md, be designed as a nozzle for

Preferably, the dispenser herein is an acrosol dispenser ~ Insertion into the palient’s nostril.
comprising a housing in which a container is removably The aerosol container 2 has an outlet valve stem 4 at one
located, an outlet leading from the housing and a support in so ¢nd. This valve member can be depressed to release a
the housing arranged to receive an outlet member of the measured dose from the aerosol container or, alternatively,
container and having a passage through which the contents  the valve stem 4 can be fixed and the main body of the
of the container may pass to the outlet, the outlet member container can be moved relative to the valve member 1o
being held stationary in the housing support and the body of release the dose.
the container being moveable relative to the outlet and 65 As shown clearly in FIG. 1, the aerosol container 2 is

housing to dispense its contents in measured doses, and an
actuation indicating device having an actuation indicator for

located in the housing 1 so that one end protrudes from its
open top. Spacer ribs (not shown) may be provided inside
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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 acrosol container
2 can be located and supported. A sccond passage 7 is
provided in the support 5 and is directed towards the interior
of the outlet 3. Thus, when the parts are in the positions
shown in FIG. 1, the protruding portion of the aerosol
container 2 can be depressed 1o move the container relative

6

container which is fixedly piercable by barbs on the attach-
ment member of the dose indicator.

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 shaft 15 switching
latch 18a moves into engagement with star wheel 19 (FIG.

to the valve stem 4 to open the valve and a dose of 10 ’ > ; 3 y - f
medicament contained in the acrosol will be discharged 4a) causing an incremental anll_-clockw;se rotation of a half
through the passage 7 and into the outlet 3 from which it can tooth pitch of the star wheel until the switching latch 18a can
be inhaled by a patient. One dose will be released from the move no further in this (lll'c‘-:lloﬂ, the s.wnc_hmg latch being
acrosol container each time it is fully depressed. p]g]sgm:;d i“'l"‘;]‘:'c" twia i‘jdl_awnl: 'r‘t"'lll"s of the star wheel
FIG. 2 shows the lower part of a device similar to that of 13 E. lh" )VI _l 3 ;s ﬁ?.'m’ r1:m lsla flh.‘ca.nno.:t 1r0.tattl:_ _an‘y
FIG. 1 but incorporating a dose indicating device according SILLAeT ahc ATy Ml MONCIMerh:ok Je,ast0s0  Confaine:.
- 3oy ity : T into housing 1 resulls in drive pinion 14 continuing to rotate
to the invention. The dose indicating device comprises a : ; : ; . St
5 : : through its engagement with post 17 by virtue of the friction
body 8 firmly attached to the aerosol container by means of % o, W
: 3 . : G iy 5 coupling between pinion 14 and drive shaft 15.
tubular portion 9 formed with grips 10. Tubular portion 9 When th Ive s 4 has hed its fullv d sed
tightly engages the periphery of valve ferrule 11 while a grip 20 Y aenL :; yale 5lc(;nd A.sfrca(.d.e 15 uh Y hcprej'
in the form of lip 10 engages around neck 12 of valve ferrule })ESII‘IOEI fan ahn:lt.lurn | (35“ o rf“‘ l;c‘amcm las el . il
11 which is formed during assembly when valve ferrule 11 c“arg,e\d IOYIC 801050 Lopl_am]c.r. i ?‘aurosAo c;-m:lmor ]’]’
is erimped onto aerosol container 2. Thus the tubular portion a 0\?? W rzlu]rn I.o. ':; ~0r§g1'na P_‘LSI"_“_“- S e ac“ﬁ‘_‘
9 and lip 10 form a tight connection to the acrosol container w‘n'lfunlcr 31\1‘ : ms‘('j fn‘u.a.m_‘q, nl]:‘;' anism rc[ur[n ’m. ¢ ‘;:r.
which once assembled by pushing the tubular portion 9 over 25 0“-5“!? }:j(.""ufqn‘ I‘thpmlolnh d ,Slarfg 10 Ir;)““'i l:;.l .
the valve ferrule 11 cannot easily be dissembled. opposie-direction: logpetier Wit Love: STLTL "3 600 criver
Hislow: tubiular portion 9; body B fonms:a eradic/ 23 for yoke 16. Thus, driver yoke 16 tilts such that switching latch
2 ; 18¢ moves out of engagement with star wheel 19 while
mounting counter mechanism 13 and drive pinion 14. Drive it 2 i
inion 1% is friction mounted on counter nEl)cchanism drive swnchmg lal{:h i IGYES o Eagrac =1 !hcrcwuh (PG
ph fi 15. Drive pinion 14 is f 4 with ber of teeth 4c), causing further incremental anti-clockwise rotation of a
Zrapegs 21 ::'h'“ici;:r:;;lcng;::;co\:gch Y u:.lmta)cliu:t]' r:::fsscicor half tooth piteh of the star wheel until switching latch 185
itives Toumikd bn peuk 17 1616 Kot oE3 Tk raoaied can move no further in this direction (F[G“4d)‘ Agam,dr:vc
inside housing 1 and extending from the base of the housing .s‘hafl \15 cal?nul TS g h::r - fing. ot and. any
i Bacelle] 1o valve stemi 4 further movc:mcnt_a‘l the acroso} container out of housxng:l
pars . . ) ’ ) ) 35 results in dnvg pinion 14 continuing to rotate Ihmugh_nts
dri?srs;gl:mll(:]c?(i?ﬁ ? ?fl';‘ 4’h E‘:;li‘:,ilsgﬂérs_:s:;’gﬂf?gitz Engagemenl wni; fuslil‘l? by vl;rluelcgf }hc l-i]ncnon Couph:;%
€ =~ counter mechanis - Lrive i as elween pinion 14 and drive shaft 15, In this way it can
1:1(:: 5;“'11;3hmi llf;:clhss_:s“ an;l llsé} ;chff:lc‘:}hc:’l’igjc Uxf'SIa} sc;n 1hallllhc l'ris:liu(r; couplilng acts a:\j; a lost mol:iorl cm‘.lplinﬁ
€ such thal driver yoke ay Ll aboul the axis o which allows the dose indicating device to be used wit
drive shaft 15 between a first position shown in FIG. 4b in . acrosol containers having valves with different lengths of
which switching latch 18«4 engages one side of star wheel 19, travel of valve stem during actuation.
i'"ld ha 15;;0“‘1' I’("—‘“lll‘]’" -‘il?;lﬂ“’ﬂ'éﬂ IIIG1 4d Il:l “ghllghgslwudt:lf]-gi _ Each time the acrosol dispenser is actuated the star wheel
;‘;, cng,atgni\- thc o '131" <HHCl2Ch ;a'_w 2 i “:W“:"t is made to rotate through two incremental anti-clockwise
i5-ennnecled. LITONET @ Mo AMsm, SHuUar-10. Ll movements as described above. These movements are trans-
described with reference to reference numerals 2 to 8_ in 45 lated through the counter mechanism into appropriate move-
FIGS. 1 to 3 of European Pat. No. 0280104, to three digit ~ menys of the digit wheels 33, one number on each of the
ootk fecn g2 st bl Wi Iocaiod T o homing: L] SSpuEsi. fhoen oF the digh whels b
; 2 : 5 clearly visible through the window at the back of the
F"dm—un;cr T]]cbd}?'llgm 13is S;mﬂl enough to be l?‘:a“"d‘ ll? ﬂ}:“ housing 1 (as shown in FIG. 2), to indicate that a further dose
sides ol and behind support 5 50 as not to nterfere With the. o of medicament has been dispensed. By having three digit
aerosol flume as it crncrgug from passagc_i . wheels 33 it is possible for the dose counter to be used 10
I'he acrosol container 2 may be supplied to the patient count hundreds of doses. Clearly if fewer than one hundred
with the dose indicating device ready assembled thereto. doses are to be contained within the dispenser, the dose
Allernatively, the housing 1 may be supplied to the patient counter could comprise fewer digit wheels. Alternatively, if
with the dose indicating device located in the position shown 55 a thousand or more doses are o be contained, then one or
in FIG. 2 and the aerosol container 2 supplied separately. In  more additional digit wheels could be added as appropriate.
this case, the patient is instructed to insert the acrosol To remove the acrosol container 2 from the housing for
Eﬂﬂll?l'"c;l% i"“—‘rﬂ:; hU“Nlﬂg 1 W.“i] “:; Wll]l\’c -?lemlf;fs'l- [;P]D" cleaning, the acrosol container 2 may be withdrawn from the
st anserhion oL the container 1nto the nousing, the tubular housing 1 in the usual manner. As the container is
ol s s ot = il s comlag s e
1phe ¢ 5 € and drive shaft allows such further movement as is
until lip 10 snaps around neck 12. Thereafler, the dose  required for the drive pinion to come out of engagement with
indicating device is attached to the aerosol container 2. the post 17 without causing any further indexing of the
Other means ol attachment of the dose indicator to the counter mechanism. Once removed, the housing 1 may be
container are envisaged including adhesive attachment; use 65 cleaned as described without fear of interfering with or

of welded shrink sleeves; heat forming; crimping; ultrasonic
welding; and by the presence of an o-ring elastomer on the

damaging the dose indicating device, which remains firmly
connected to the acrosol container 2.
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When the housing 1 is clean, the acrosol container 2 with
dose indicating device may be re-inserted into the housing 1.
During insertion, drive pinion 14 will engage post 17 and
start to rotate until the acrosol container reaches its normal
rest position with the valve stem 4 located in support 5. As
the drive pinion 14 rotates, the friction coupling will act as
a lost motion mechanism as described above, allowing for
any travel of the aerosol container as between first engage-
ment of drive pinion 14 and post 17, and location of valve
stem 14 in support 5. In this way, the friction coupling
automatically accommodates and compensates for different
lengths of valve stems protruding from the ferrule, which
would otherwise result in different relative start positions of
the container relative to the indexing mechanism.

FIG. 5 shows an alternative lost motion coupling mecha-

8

switch slide 44 within its chamber. Thus, when switch slide
44 is in its upper position as shown in FIG. 9, it makes
contact with both swilch contacts, so closing the circuit
between them due to the electrical conductivity of the
silicone rubber of the switch slide. Although in the embodi-
ment described the swilch 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 ils upper face
made of metal or some other conductive material.

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 applica-
tion specific integrated circuit (ASIC), which provides the

7 A izt o b e Y 15 Jogic by which the dose indicator can be checked, pro-
nism which may be used in an aerosol dispenser according ik ) i as discussed i detail
to the invention. In this embodiment, instead of a pinion, Er;mmcdkdlrfd ma:;]le Ofc?];wna]’ s !sc.u?sh, n mc})lrc‘ o _d]
driver yoke 16 is formed with two resilient arms 30 between c aw 15)_ f‘bp? FocoRe (_)w Tany Les e switeh contact
which post 17 is grippingly engaged (FIG. Sa). Post 17 is uf'cm-l 1.3 Llos‘uil ansi drives 1hf: I_I-C'D .lle dls'[:zlay lh‘c ?umll:cr
formed with ribs on its surface (not shown) which provide ., of dvoses e SOnANGE: “:je ACis s

5 Sl 4 20 designed and programmed accordingly in a known manner.

a rough surface finish to create the level of friction required LG 3 5
between arms 30 and post 17 such that arms 30 will grip post Instead of a digital display, the LCD could alternatively be
17 until the load applied overcomes the friction. formatied to display an analogue indication. When l%nc

Upon actuation of the device, as the aerosol container and 267080l container is mounted in the actuator housing, LCD
dose indicating mechanism move, the friction engagement 55 >0 1S Visible through window 20. In the embodiment
between arms 30 and post 17 cause driver yoke 16 to tilt dﬁplClC}] in I‘J{J.‘T, the LCD and window are located al the
about the axis of shaft 15 (not shown in FIG. 5), so moving l"Jack of the housing, but Lhe:y could c(_]ually be located at the
swilching latch 184 into engagement with star wheel 19 as front or some other Pa]? of lhe. housig.
discussed in relation to the first embodiment. As switching The Counter mechanism 43 is small enough to be located
latch 18a reaches its limit of travel, driver yoke 16 can move s, to the sides of and behind the stem block (support 5)
no further, and any further movement of the acrosol con- moulded in housing so as not to interfere with the acrosol
tainer into housing 1 results in arms 30 slipping down post flume as it emerges.
17 by virtue of the friction coupling. Upon return to its To actuate the device; the protruding portion of the
original position, driver yoke 16 tilts in the other direction acrosol container when fitted into the actuator housing is
until switching latch 18b moves into engagement with star 35 depressed as deseribed above. As the acrosol container
wheel 19 and can move no further. Any further movement of carrying the dose indicating mechanism moves within the
the aerosol container out of housing 1 results in arms 30 housing from its rest position (shown in FIG. 8), the cham-
slipping up post 17. ber accommodating switch slide 44 moves down until the

FIGS. 6 to 9 show an inhalation device fitted with an upper face of swiich slide 44, which is mounted on pin 45,
electro-mechanical dose indicating device according to the 45 meets switch contacts 46, 47 and the switch circuit is closed.
invention. As with the mechanical embodiments discussed ~ This causes the ASIC to decrement the number displayed by
above, the dose indjca[[ng device Q('|mprj555 a |)Ddy 40 the L.CD 50. As the acrosol container continues o move, a
firmly attached to the acrosol container by means of tubular ~ metered dose of medicament is discharged from the valve,
portion 41 formed with grips (not shown). Tubular portion while switch slide 44 is pushed down along pin 45 by virtue
41 tightly engages the periphery of valve ferrule 11 while a 45 of the friction fit of the switch slide on the pin until the valve
g]‘ip in the form of a [ip engages around neck 12 of valve stem reaches its limit of travel and the aerosol container
ferrule 11. Thus the tubular portion 41 and lip form a tight ~ moves no further (F1G. 9). In this way, it can be scen that the
connection to the aerosol container which once assembled friction fit of the switch slide 44 on pin 45 allows for
by pushing the tubular poriion 41 over the valve ferrule 11 over-travel of the valve stem after the switch circuit has been
cannot easily be disassembled. sy closed, so acting as a lost motion coupling. The acrosol

Below tubular portion 41, body 40 forms a cradle for container is then allowed to return to its original position
mounting counter mechanism 43, and defines a chamber for ~ Within the housing, and as it returns, the chamber accom-
accommodalting switch slide 44. Switch slide 44 is a cylin- modating switch slide 44 moves up breaking the switch
drical washer made of silicone rubber and having a bore of circuit as switch contacts 46, 47 move away from switch
such a diameter that, with the can and dose indicating device 55 slide 44. Body 40 then meets the lower face of switch slide
mounted within the actuator housing, it provides a friction fit 44 and draws the switch slide up along pin 45 until the valve
on pin 45, which is moulded in the housing and protrudes stem returns Lo its rest position (FIG. 8).
through a hole in body 40. The friction fit of switch slide 44 Because the dose indicating device is designed to be
on pin 45 ensures the switch slide will not move along the suitable for use in connection with different sized acrosol
pin unless pushed. Two contact members 46, 47, both of 60 containers containing different numbers of doses to be
which comprise a switch contact and a circuit board contact, delivered, the ASIC is designed to be factory set in accor-
and one of which further comprises a battery contact, are dance with the size of acrosol container with which the dose
mounted such that the battery and circuit board contacts are indicating device is assembled. After assembly of the dose
in constant contact with a first terminal of the battery 48 and indicating device and first connection of the battery, the
printed circuit board (PCB) 49 respectively. The switch 65 ASIC enters a self-test mode. After this,.the programming

contacts do not contact each other but are positioned either
side of pin 45, and define the upper limit of movement of the

mode may be entered by activating-the switch, allowing it to
be programmed to count down from the appropriate number
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of doses (e.g. 200, 120, 80 or 60). This may be done
automatically on a packing line. After programming has
taken place, the ASIC enters the counting mode, where the
LCD decrements upon closing of the switch contact circuit.
When the count of zero is reached, the ASIC is designed to
prevent the count from decrementing any further in a known
manner. In order to prevent spurious readings due to the
effects of switch ‘bounce’, the ASIC may be designed to
decrement only after the switch circuit has been closed for

10

tiotropium, atropine or oxitropium; hormones, c.g.,
cortisone, hydrocortisone or prednisolone; xanthines, e.g.,
aminophylline, choline theophyllinate, 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, the medicaments may be used in
the form of salts, (¢.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.

a predetermined length of time in a known manner. In the 10 ! y X
event of the acrosol container getting jammed in the actuated § Preferred m_edl‘camenls e selected ‘Imm _:{lhutcr_nl.
position’ after operation, or the switch cironit jamming aalm'_:lcrol, fluticasone propionate and beclometasone dip-
closed due to mechanical damage or contamination, the Pragionsie-dna satss o sovates Hierepls c g, e silphiie of
: albuterol and the xinafoate of salmeterol.
ASIC may be designed to blank the LCD to alert the user Medi : she alee L delivered e combimat
hiak tiers s proklens s fedicaments can also be delivered in combinations.
: . ) . ) Preferred formulations containing combinations of active
As with the other embodiments of the invention described  ingredients contain salbutamol (c.g., as the free base or the
above, the aerosol container may be withdrawn from the sulphate salt) or saimeterol (e.g., as the xinafoate salt) in
actuator housing in the usual manner. As the container is combination with an antiinflammatory steroid such as a
withdrawn, body 40 draws the switch slide up along pin 45 beclomethasone ester (¢.g., the dipropionate) or a fluticasone
until it clears the pin altogether. Once removed, the housing 20 ester (e.g., the propionate).
may be cleaned without interfering with or damaging the [t will be understood that the present disclosure is for the
dose indicating device, which remains firmly connected to purpose of illustration only and the invention extends to
the acrosol container. modifications, variations and improvements thereto.
During re-insertion of the aerosol container, which can __ The application of which this description and claims form
only occur when the body of the dose indicating device is =7 part may be used as a basis for priority in respect of any
correctly orientated with respect to the housing by virtue of subsequent application. The claims of such subsequent
their respective shapes, swilch slide 44 engages and is  application may be directed to any feature or combination of
pushed up by pin 45 until the upper face meets the switch features described therein. They may take the form of
contacts, Further insertion of the acrosol container results in product, method or use claims and may include, by way of
switch slide 44 being pushed down along pin 45 until the =t example and without limitation, one or more of the follow-
valve stem is seated back within support 5. ing claims.
It will be appreciated that by programming of the ASIC, What is claimed is:
one design of dose indicating device could be used in L. A drug product comprising:
conjunction with a range of acrosol containers of various .. a housing having a support;

capacities. By virtue of the switch mechanism, the same
design of dose indicating device can also be used in con-
junction with a range of different valves having different
lengths of valve stem and different stem travel specifica-
tions.

‘Whilst the present invention has been described in detail
in respect of a metered dose inhaler actuatable manually by
the patient it will be appreciated that other actuation mecha-
nisms can be substituted. In particular, the use of a breath
operated inhaler in which the actuation is assisted, and is
responsive to, preferably triggered by, the inward breath of
the patient, is also envisaged.

The dispenser of the invention is suitable for dispensing
medicament, particularly for the treatment of respiratory

disorders. Appropriate medicaments may thus be selected 5

from, for example, analgesics, e.g., codeine,
dihydromorphine, ergotamine, fentanyl or morphine; angi-
nal preparations, e.g., diltiazem; antiallergics, e.g.,
cromoglycate, ketotifen or nedocromil; antiinfectives e.g,.,
cephalosporins, penicillins, streptomycin, sulphonamides,
tetracyclines and pentamidine; antihistamines, e.g., meth-
apyrilene; anti-inflammatories, e.g., beclomethasone
dipropionate, fluticasone propionate, funisolide,
budesonide, rofleponide, mometasone furoate or triamcino-
lone acetonide; antitussives, €.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 Jhexyl]methyl Jbenzenemethanol; diuretics,
e.g., amiloride; anticholinergics, e.g., ipratropium,

40

45

L
wh

60

65

a container containing a drug formulation comprising a
medicament and a propellant, insertable within said
housing, having an outlet, wherein said container is
actuable: and

an indexing mechanism engaging the container including
a drive shaft frictionally coupled to a pinion, a post
engaging the pinion, a yoke engaging the drive shaft,
and first and second switching latches engaging a star
wheel;

wherein the drive shafl, yoke and pinion each rotate in a
plane longitudinal to movement of the container; and,

wherein the indexing mechanism is adapted to be posi-
tioned at start and/or zero position.

2. The drug product according to claim 1, wherein said
indexing mechanism is adapted to be positioned at a start
index position when the container is at a rest position.

3. The drug product according to claim 1, wherein the
indexing mechanism is adapted to be positioned at a zero
position on insertion of the container into said housing,.

4. The drug product according to claim 1, wherein the
indexing mechanism is adapted to be positioned at a zero
position in response to an initial movement of the container
from a rest position.

5. The drug product according to claim 1, wherein the
indexing mechanism indexes actuation by means of a pre-
determined rotary movement of a first member driven by
movement relative to a second member during actuation.

6. The drug product according to claim 1, wherein the
second member remains stationary relative to the housing
during actuation.

7. A drug product according to claim 1 wherein the
container is an acrosol container.
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8. A drug product according to claim 1 wherein said
container provides measured doses.

9. The drug product according to claim 8, further includ-
ing an actuation indicator, engaged by the indexing
mechanism, that indicates the number of doses dispensed
from or remaining in the container.

10. The drug product according to claim 1, actuable in
response lo the inward breath of a user.

11. A method of dispensing a drug to the lungs of a patient
comprising;

providing the drug product of claim 1, and

dispensing the medicament.

12. The drug product of claim 1, wherein the medicament

n

10

is a member selected from the group consisting of .
1

beclomethasone, fluticasone, albuterol, salmeterol,
ipratropium, (-)-4amino-3,5-dichloro-af[[ 6-[2(2-pyridinyl)

12

cthoxy Jhexyl]methylJbenzenemethanol and salts, esters or
solvates thereof.

13. The drug product of claim 12, wherein the medica-
ment is a combination of salmeterol xinafoate and flutica-
sone propionate.

14. The drug product of claim 12, wherein the medica-
ment is salmeterol xinafoate.

15. The drug product of claim 12, wherein the medica-
ment is albuterol sulphate.

16. The drug product of claim 12, wherein the medica-
ment is beclomethasone dipropionate.

17. The drug product of claim 12, wherein the medica-
ment is fluticasone propionate.

18. The drug product of claim 12, wherein medicament is
a combination of ipratropium and salmeterol.

# % & & %
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