MULTI - DOSE | NHALER The present invention relates to
i nhal ers for the adm ni stering of nedi canent. The

WO pwsnodoen rel ates particularly to multi-dose pehaBerg/002982
and nore particularly to inhalers which are used with
pi ercabl e sealed cartridges having a plurality of
medi canent conpartnents. Such inhalers allow for the
adm ni stration of predeterm ned doses of nedi canent
(typically a dry powder nedicanment). A wide variety of
mul ti-dose inhalers are presently available on the
mar ket -and they are designed for the inhalation of
predeterm ned nmulti pl e doses of medi canent by a
patient. One exanpl e MULI-CADSEMNEIER I nhal er has top
and bottom portions enclosing a circular cartridge of
medi canent conprising a plurality of cavities in which

predet er m ned quantities 0 di.c nt, are held. A,.
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portion relative to the bottomportion. It will be
understood that, in using this type of inhaler, a user
must r qg| L-p haLi i pl
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medlueditg of centiesaint whinh fpaedetdriranéd quantisins of medicamaht 41g held.

adj,acent a conpartpent of a received cartridge and

£ hir B TR RGCLTORY AAEET (ot Patierd; is pressed down by hand
and pierces a foil sealingly the cartridge. A patient may then inhale

medicament through a mouthpiece. Once inhalation of medicament from one
cavity is completed,.a fresh medicament cavity is brought to an inhalation
position by manually lifting the spike and then rotating the top portion relative
to the bottom portion. It will be understood that, in using this type of inhaler, a
user must perform multiple operations. These multiple operations render

conveniional types of inhaler exiremely inconvenient to vse.

The present invention provides an inhaler device comprising first and second
components movable relative to one another; means for receiving a
medicament cartridge comprising a plurality of compartments containing
medicament; medicament extraction facilitating means for locating adjacent a
compartment of a received cartridge and thereby allowing an extraction of

medicament therefrom; and operating means which, when activated by a user,



medi canment therefrom and operating nmeans which, when
activated by a user,advances a cartridge conpart nent
wW@R00a/004962i ved cartridge into a predeterm ned POFGBR2@A/002982
relative to the nedi canment extraction facilitating
means and extends the nedi canent extraction
facilitating nmeans into a position adjacent said
advanced conpartment for allowtng nedi cament
-extraction upon inhalation by a user; wherein the
operating neans is nounted rel ative to said first and
second conponents so as to be activated in response to
said first and second conponents being noved relative
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user, multiple operations are undertaken within the

i nhal er device. As such, the inhal er device according
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multiple operations are undertaken within the inhaler device. As such, the

inhaler device according to the present invention is very convenient to use. -

The appended dependent claims 2 to 11 define an inhaler device comprising
forther novel and advantageous features. The novel and advantageous features
of an inhaler device of the present invention are recited in the following

description.

Embodiments of the present invention will now be described with reference to

the accompanying drawings, in which:

Figure 1 is an exploded cross-sectional side view of an inhaler device

according to the present invention;



shown in Figure 1; Figure 3 is a cross-sectional side

vi ew of the bottom body portion of Figure 2 taken
wabk@sgo49sne A-A of Figure 2; Figure 3a i s an uPOT/Gpp@d/002982

side profile view of a canm ng nenber of the bottom

body portion of Figure 3; Figure 4 is a bottom plan

view of a lever of the inhaler device shown in Figure

| ; Figure 5is a cross-sectional side view of the

| ever of Figure 4 taken along line B-B of Figure 4,

Figure 6 is a bottom plan view of nedi canent

extraction facilitating neans (e.g. a spike) ofthe

i nhal er device shown in Figure 1; . . Figure 7 is a

Cr @ssire et i anRiplai dew b w tottonhbode ioctimenf the inhaler device

extraction facilitating nmeans of Figure 6 taken al ong

| | seoven @ Bigurg ure 6; Figure 8 is a front view of a

nout hpi ece of the inhaler device shown in Figure | ;

Figure 9 is a cross-sectional side view of the

MO Fidipé 8GE alfrodsh@utiena sidekdewalfahg bbitore Hadp mafitién gliFezure 2

8;Figure 10 is a cross-sectional bottomview of the

notrkepiakag 1ok AAyaf Biggra Zken along line E-E of Figure

8; Figure 11 is a top plan view of a central body

portion of the inhaler device shown in Figure 1;

Fi Gisee B3 isSardunwesped aide prodile siicle ofi @wammitgenember of the

central body portign of Figure 11 taken along line F-F

of bpiteyabedy portinftaewrs 3 s a top plan view of a

medi canent cartridge of the inhaler device shown in

Figure 1,

Figure 4 is a bottom plan view of a lever of the inhaler device shown in Figure

1;

Figure S is a cross-sectional side view of the lever of Figure 4 taken along line

B-B of Figure 4;

Figure 6 is a bottom plan view of medicament extraction facilitating means

(e.g. a spike) of the inhaler device shown in Figure 1;

Figure 7 is a cross-sectional side view of the medicament extraction facilitating

means of Figure 6 taken along line C-C of Figure 6;

Figure 8 is a front view of a mouthpiecs of the inhaler device shown in Figure

1;

Figure 9 is a cross-sectional side view of the mouthpiece of Figure § taken

along line D-D of Figure 8;



Figure 14 is a cross-sectional side view of the

nmedi canent cartridge of Figure 13 taken along line GG
wWo@RooFogese 13 ; Figure 15 is a top plan view oPCEGB2004/002982

spring drum of the inhaler device shown in Figure 1;

.. Figure 16 is a cross-sectional side view of the

spring drumof Figure 15 taken along line HH of

Figure 15; Figure 17 is a top4pl an view of a spiral

torsion spring of the inhaler device shown in Figure

1, Figure 18 is a cross-sectional side view of the

spiral torsion spring of Figure 17 taken along line

I-1 of Figure 17;Figure 19 is a bottom plan view of a

t oPighed V0 ok ticssseftiohllebdttohaiew déthearoighmese ofiFiBigud taken

1; Figure 20 is_a cross-sectional side view of the top

bodlpngbing Eol o6 figie8r e 19 taken along |ine J-J of

Figure 19; Figure 21 is a top plan view of the bottom

body portion of the inhaler device shown in Figure 1,

wheigRid) 1 Pds iat fopnslal fvievs 6 awncattral doidp yertianpbtieninbaler device

rel ative to camm ng nenbers as a nout hpi ece cover is

r oshaveingHigwiggh 90 from a nout hpi ece covered position

to a nout hpi ece uncovered position; Figure 22 is a top

pl an view of the bottom body portion of the inhaler

devighee $havncross-fdctivna side wiberafithe pesia bodspatien ofi Gigure 11

of said varjous_caonponents relative to camm ng nenbers

astakp alopadmeifeR of E8HET Lis rotated through 90 fromthe

nout hpi ece uncovered position to the nout hpi ece

covered position; and Figure 23 is a cross-sectional

si Bizuvé B3 af aaop glldrervieat o e mettonendmartedge af theomhaler device

facilitating neans. :
shown m F1glglre 1;

Figure 14 is a cross-sectional side view of the medicament cartridge of Figure

13 taken along line G-G of Figure 13;

Figure 15 is a top plan view of a spring drum of the inhaler device shown in

- Figure 1;

Figure 16 is a cross-sectional side view of the spring drum of Figure 15 taken

along line H-H of Figure 15;

Figure 17 is a top plan view of a spiral torsion spring of the inhaler device

shown in Figure 1;

Figure 18 is a cross-sectional side view of the spiral torsion spring of Figure 17

taken along line I-I of Figure 17,



An expl oded cross-sectional side view of an inhaler
device 2 according to the present invention is shown
w0 pooFiogese 1 of the accompanyi ng draw ngs. ThePCTGaR@n/002982
device 2 conprises a top body portion 4 and a bottom
body portion 6 which snap-fit together to forma
circul ar di sc-shaped body from whi ch a nout hpi ece 8
and nout hpi ece cover 10 radial5sly project and in which
remai ni ng conponents of the inhaler device 2 are
housed. As is discussed in greater detail below the
nmout hpi ece 8 is secured relative to the top body
portion 4 whilst the nouthpiece cover 10 is secured
relg t t | R iRSS devi
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resilient snap-fitting attachnent means. However, in

the illustrated enbodi nent, the nouthpiece cover 10 is
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6 |t§<e§la¢$hgt1|ilﬁi1-llbﬁFig0dy1£portl ons 4, 6 are pernmitted to
rotate relative to one another so that the nouthpi ece
cover 10 can be noved between a nout hpi ece covered
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device 2 rotates the top and bottom body portions 4 6

relative to one ther t.he f nent |
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and

Figure 23 is a cross-sectional side view of an alternative medicament extraction

facilitating means.

An exploded cross-sectional side view of an inhaler devics 2 according to the
present invention is shown in Figure 1 of the accompanying drawings. The
inhaler device 2 comprises a top body portion 4 and a bottom body portion &
which snap-fit together to form a circular disc-shaped body from which a
mouthpiece 8 and mouthpiece cover 10 radially project and in which remaining
components of the inhaler device 2 are housed. As is discussed in greater
detail below, the mouthpiece 8 is secured relative to the top body portion 4

whilst the mouthpiece cover 10 is secured relative to the bottom body portion



alignment wth nmedi cament extraction facilitating
means, such as a spike 14 (as shown in the

wa@emsnpasyi ng draw ngs), and then pierced by seCTGBpi0kO02982
14. A user nmay subsequently inhale the dose of
medi cament held within the pierced conpartnent via the
uncover ed nout hpi ece 8. Wien the user rotates the top
and bottom body portions 4, 66relative to one another
fromthe af orenmenti oned use position to the
af orenenti oned storage position, the spike 14 is
automatically retracted fromthe pierced conpartnment
and the cartridge 12 is automatically further advanced
SO .t he .curre
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a spiral torsion spring 16 which, primarily for the
conveni ence of assenbly, is held within a circul ar
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18 hidlfioR P Yicdeddeat, fixing the radially outer end of
t he téﬁgﬁgh spring 16 to the cartridge 12 and the

distal radially inner end of the spring 16 to the top
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6 relative to one another from the aforementioned storage position to the
aforementioned use position, a circular' disc-shaped cartridge 12 comprising
nmitiple doses of medicament is automatically rotated so that a compartment
containing the next dose of medicament to be administered is first moved into
alignment with medicament extraction facilitating means, such as a spike 14 (as
chown in the accompanying drawings), and then pierced by said spike 14, A
user may subseguently inhale the dose of medicament held within the pierced

compartment via the uncovered mouthpiece 8.

When the user rotates the top and bottom body portions 4, 6 relative to one
another from the aforementioned use position to the aforementioned storage
position, the spike 14 is automatically retracted from the pierced compartment

and the cartridge 12 is automatically further advanced so that the current



outer ends of the spring 16 are fixed to the top body
portion 4 and drum nenber 18 respectively in as nuch a
W@ 2®aldivends | oop about these conponents so asPe€DGB2004/002982
retai ned thereagainst (i.e. the ends are not
necessarily bonded to said conponents). In this way,
the drum nenber 18 may be rotated relative to the top
body portion 4 during the assgnbly of the inhaler
device 2 so as to appropriately wind the torsion
spring 16. As a consequence, said spring 16 applies a
rotary biasing force tending to rotate the cartridge
12 relative to the top body portion 4 in a direction

opposi,te t.o th i rection. of wi.ndig V.Y ;
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on TRPRLARD, ¢ 1 dge 12 for engaging a stop nenber at 193

on the top body portion 4 and/or central body portion

22. \Wen these cartridge and body stop neng%rs enqgge
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Sep(iaer,t'g‘é b():rotgggquu tea,rsczi(r[:r?&ggefz. As will be described hereinafter, means

(the spring drum member 18) are provided for fixing the radially outer end of
the torsion spring 16 to the cartridge 12 and the distal radially inner end of the
spring 16 to the top body portion 4. It will be understood that the inner and
outer ends of the spring 16 are fixed to the top body portion 4 and drum
member 18 respectively in as much as said ends loop about these components
50 as to be retained thereagainsi (i.e. the ends are not necessarily bonded to gaid
components). In this way, the drum member 18 may be rotated relative to the
top body portion 4 during the asssmbly of the inhaler device 2 so as fo
appropriately wind the torsion spring 16. As a consequence, said spring 16
applies a rotary biasing force tending to rotate the cartridge 12 relative to the
top body portion 4 in a direction opposite to the direction of winding. As will

be better understood from the following description, the torsion spring 16



than an integral conponent as nentioned above) and for
the drum nenber 18 al one to be rotated when w ndi ng
wao b@seposng 16. Once the spring 16 has been woR@HGBR(Gv€/002982
cartridge is then placed in engagenent with the drum
menber 18. Further conponents housed between the top
and body portions 4 6 include a central body portion
22 which, in the assenbled inhaler device 2 is fixed
relative to the top body portion 4 and provi des a
nmounting point for the nouthpiece 8 and a nunber of
ot her nmounting points or |inear guide ways for
i nternal conponents associated with the aforenEntloned

corParb ke A HTE foBe EHALE s BRGIBRRC o drpartments
| ng @k nfowddtiftonlish@chiah &le ey 14.Speci fical ly, these
novi ng conponents are the aforenenti oned spi ke 14

mhlch is linearly slidable within oppositely
i n th cent r.al .bod

t d 24, . 26. '
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cyl'indrical guide mgy 36, 38 defined in the centra

bodyll pratetiom &2 a( s qni:rgurcéathg foxs allj medmnmt déases to be
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wth a different one of four camm ng nenbers 40, 42,

44 deseripsop i dhagrridsmiEhe bott om body portion 6. Each
canmi ng nenber is arranged | engthw se on a

part-circular or circular line centred on the axis 48
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engaging with one another. In these circumstances, it is preferable for the
cartridge member 12 and drum member 18 to be separate components (rather
than an integral component as mentioned above) and for the drum member 18
alone to be rotated when winding the spring 16. Once the spring 16 has been

wound, the cartridge is then placed in engagement with the drum member 18,

Further components housed between the top and body portions 4, 6 include a
central body portion 22 which, in the assembled inhaler device 2, is fixed
relative to the top body portion 4 and provides a mounting point for the
mouthpiece 8 and a number of other mounting points or linear guide ways for
internal components associated ‘with the aforementioned automatic indexing

and piercing of medicament dose compartments and which components rotate



to one another, the spike 14, lever 28 and piiis 34
follow their respective canm ng nenbers 40, 42, 44, 46
w@nas/oer9e2 noved appropriately so as to advanceP@mnaB2004/002982

pi erce a nedi canment dose conpartnent. The conponents
of the inhaler device 2 illustrated in Figure 1 will
now be individually described in greater detail wth
reference to the first twenty of the acconpanyi ng

drawi ngs. Wth reference to Figures 2 and 3 of the
acconpanying drawings, it will be seen that the bottom
body portion 6 has a circular planar base 50 with an
annul ar wal | 52 upst andi ng fromthe perineter thereof.
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congs dy5§§n1§ns 2p6 and the cartridge 12. It will be understood therefore that,

when the top body portion 4 and the bottom body portion 6 are rotated relative
to one another, the spike 14, lever 28 and pins 34 follow their respective
camming members 40, 42, 44, 46 and are moved appropriately so as to advance

and pierce a medicament dose compartment.

The components of the inhaler device 2 illustrated in Figure 1 will now be
individually described in greater detail with reference to the first twenty of the

accompanying drawings.

With reference to Figures 2 and 3 of the accompanying drawings, it will be
seen that the bottom body portion 6 has a circular planar base 50 with an
annular wall 52 upstanding from the perimeter thereof. A cylindrical stud 54

also projects upwardly from the centre of the base 50 and, in the assembled



surface 62, a bottom surface 64, an end surface 66 and
one side surface 68. A second side surface opposite

W b@s004961 si de surface 68 is not provi ded so BGI/GB2004/002982
all ow the nout hpi ece 8 to slide sideways into the
interior of the nouthpiece cover 10 upon relative
rotation of the top and bottom body portions 4 6. It
wi || be understood that rel atijge rotation of the top
and bottom body portions 4, 6 will be limted in one
rotary direction by an abutnent of the nouthpiece 8
with the one side surface 68 of the nouthpiece cover
10. As will be understood nore fuIIy fron1the
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are |located radially inwardly of the other two canm ng

rrerrbers 44, 46. These camTi ng nenbers 40, 42 are again
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rotated relative to one another. The mouthpiece cover 10 comprises a top
surface 62, a bottom surface 64, an end surface 66 and one side surface 63. ‘A
second side surface opposite the first side surface 68 is not provided so as to
allow the mouthpiece 8 to slide sideways into the interior of the mouthpiece
cover 10 upon relative rotation of the top and bottom body portions 4, 6. Tt will
be understood that relative rotation of the top and bottom body portions 4, 6
will be limited in one rotary direction by an abutment of the mouthpiece 8 with
the one side surface 68 of the mouihpizce cover 10. As will be understood
more fully from the following description, relative rotation of the top and
bottom body portions 4, 6 in the opposite rotary direction is limited by an
abutment of the lever 28 with a stop projection 70 upstanding from the base 50
of the bottom body portion 6.



menbers 40 | ocates so as to camthe spike 14 and the
ot her one of said camm ng nenbers | ocates so as to cam

wao b@sioeswer 28 during use of the inhaler devi ceP@I/GB200#1002982
order for the stop projection 70 to conveniently limt
rotary novenent of the top and bottom body portions 4
6 by abutting the lever 28, the stop projection 70 has
the same radial spacing fromtje rotary axis 48 as the
camm ng nenber 42 associated with the | ever 28. The
stop projection 70 is again circunferentially offset .
relative to the canm ng nenbers 40s 42 having the sane
radi al spacing fromthe rotary axis 48 and is
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pos1t10n1ng of these cammmg members 40, 42 is such that one of said camming

members 40 locates so as to cam the spike 14 and the other one of said
camming members locates so as to cam the lever 28 during use of the inhaler

device 2.

In order for the stop projection 70 to conveniently limit rotary movement of the
top and bottom body portions 4, 6 by abutting the lever 28, the stop projection
70 has the same radial spacing from the rotary axis 48 as the camming member
42 associated with the lever 28. The stop projection 70 iz again
circumferentially offset relative io the camlﬁing members 40, 42 having the
same radial spacing from the rotary axis 48 and is circumferentially positioned
so as to provide a predetermined degree of relative rotary motion between the
top and bottom body portions 4, 6. In the inhaler device 2 shown in the
accompanying drawings, the stop projection 70 is circumferentially positioned

so that the top and body portions 4, 6 may move approximately 90° relative to



pl anar base 50 of the bottom body portion 6). In order
to nove an associ ated conponent, each canmm ng nmenber
w@eoupniees a | ow portion "a", a sloping porti oPCT/BB2004/002982
and a high portion "c". The |l ow and high portions a, c
are connected by nmeans of the sloping portion to. An
unw apped side profile of the camm ng nenber 40
associated with the spike 14 s shown in Figure 3a by
way of exanple. The other canm ng nmenbers 42, 44, 46
have a simlar profile to that of the canm ng nenber
40 shown in Figure 3a, although the circunferenti al
span of the |ow, sloping and high portions ab e of
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i ndexi ng and piercing of a nmedi canent dose

corbHerentendial positibiiss regard, reference shoul d be nade
to the foll owi ng description associated with Fi gures
21 and 22. The stop projection 70 extends fromthe
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planar base 50 of the bottom body portion 6). In order to move an associated
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component, each camming member comprises a low portion , a sloping
portion “b”, and a high portion “c”. The low and high portions a, ¢ are
connected by means of the sloping portion b. An unwrapped side profile of the
camming member 40 associated with the spike 14 is shown in Figure 3a by
way of example. The other camming members 42, 44, 46 have a similar profile
to that of the camming member 40 shown in Figure 3a, although the
circumferential span of the low, sloping and high portions a, b, € of the

camming members is ag indicated in Figure 2.

It will be understood that the purpose of the sloping portion b of each camming
member is to provide a controlled camming of an associated component
between extended and retracted positions at a particular angular orientation of

the top body portion 4 relative to the bottom body portion 6. It will be



whi ch interconnect with one another at ful crum axis
76. The |l ever portions 72, 74 are oriented at a
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an effective camm ng action by the |ever canm ng
menber 42. The- first and second | ever portion 72, 74
conbinet o forma |ower |ever surface 78 having an
el ongate rectangul ar pl anforms A sidewal | 80 extends
upwardly from each | onger side of the |lower surface
78. A boss 82 projects laterally outward from each
sidewall 80 in line wwth the lever fulcrumaxis 76.
Furthernore., an aperture 84 is provided in the Iomer
| ever surface 78 through which the stud. 54 of
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medi canent dose conpartment, to_ a retracted position,

i n wikitle Interhennegt With Daejagothgn el aRBAXiH &0 mEbF dxReRertions 72,
car,/t4r a!lrg gbnengad AL a ! m{ab%ahlgglg qgfaﬁ'vg 96 one another so as to ensure an

effective camming action by the lever camming member 42. The.first and-.
second lever portion 72, 74 combine to form a lower lever surface 78 having an
elongate rectangular planform. A sidewall 80 extends upwardly from each
longer side of the lower surface 78. A boss 82 projects laterally outward from
gach sidewall 80 in line with the lever fulcrum axis 76. Furthermore, an
aperture 84 is provided in the lower lever surface 78 through which the stud 54
of the bottom body portion 6 passes in the assembled inhaler device 2. The
aperture 34 is oval or otherwise elongate in shape so as to prevent the stud 54

from restricting rotation of the lever 28 about the fulcrum axis 76.

In the assembled inhaler device 2, the bosses 82 of the lever 28 locate in a

snap-fit fashion within the lever recesses 30, 32 of the central body portion 22.



12 may rotate and a fresh dose of nedi canent thereby
appropriately advanced. It is to be enphasi sed that

W b@sepioke 14 is noved fromthe extended positPONGBR004/002982
the retracted position by neans. of a camming action
on the lever 28 rather than by a spring biasing neans
(such as a helical conpression spring) as is the case
for the pins 34. Although spri,ng biasi ng neans can be
used in respect of the spike 14, the advantages of
both extending and retracting the spi ke 14 by neans of
a canm ng action are twofold. Firstly, the force
applied to the spike 14 in noving the spike 14 from
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so ‘as ocate with an interference fit over a

radi ally extendi ng tube 90 of the central body portion
22.

It is to be emphasised that the spike 14 is moved from the extended position to
the retracted position by means of a camming action on the lever 28 rather than
by a spring biasing means (such as a helical compression spring) as is the case
for the pins 34. Although spring biasing means can be used in respect of the
spike 14, the advantages of both extending and retracting the spike 14 by
means of a camming action are twofold. Firstly, the force applied to the spike
14 in moving the spike 14 from the extended position to the retracted position
is not limited by the biasing force of the biasing means (which, in the case of a
compression spring, is dependent upon the extent of compression and reduces
with the extent of compression). Thus, the possibility of the spike 14 becoming
held in the extended position by, for example, material pierced by the spike 14
is significantly reduced. A second advantage of the dual camming action is

that the relative angular positions of the top and bottom body portions 4, 6



Any ot her suitable neans may be used to attach the
nmout hpi ece to the tube. The outer tube 88 of the
worewslpidoere 8 i s shaped and sized so that the POUGB2@f/002982
a user may forma convenient and confortable seal with
the inhal er device and thereby facilitate ready
i nhal ation of a nedi canent dose. The spike 14 is shown
in Figures 6 and 7 of the acggnpanying draw ngs. The
spi ke 14 defines a T-shaped fluid passageway which is
made up of a first fluid passageway 92 having an inl et
94 and an outlet 963 and a second fluid passageway 98
having an inlet 100 and joining with the first fluid
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cofpiiPRent and, as such, fluid flowing fromthe inlet
100 through the second fluid passageway 98 and into
the nmouthpiece 8 via the outlet 96 tends to be _
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portion 74 of the lever 28 durj n% use of the.i nhalfr )
dewiuser may forisa convenient and comfortable seal with the inhaler device and

thereby facilitate ready inhalation of a medicament dose.

The spike 14 is shown in Figures 6 and 7 of the accompanying drawings. The
spike 14 defines a T-shaped fluid passageway which is made up of a first fluid
passageway 92 having an inlet 94 and an outlet 26, and a second flnid
passageway 98 having an inlet 100 and joining with the first fluid passageway
07 at a rectriction 102 in the first fluid passageway 92. It will be undersiood
that, during use of the inhalsr device 2, the inbalation of a user draws air
through the first fluid passageway 92 from the inlet 94 to the outlet 96 through
the restriction 102. It will be further understood that the restriction 102
provides a venturi and reduces the local static fluid pressure. As a result, fluid

is encouraged to flow through the second fluid passageway 98 from the inlet

100. When the mouthpiece 8 is uncovered and ready for use, the inlet 100 is



surface 108 is pressed by the |lever 2S so as to
retract the spike 14. Wth reference to Figure 7 it
wowdos/obweseen that the portion 110 of the spi KBCT/GB2004/002982
whi ch in use pierces a nedi canent dose conmpartnment is
provi ded as a separate conponent which is connected to
the remai nder of the spike body 104. Whilst the spike
body 104.can be nmade as a uniQ@ry conmponent, the
provi sion of the piercing porklon 110 as a separate
conmponent allows the piercing portion 110 to be nmade
of a different material to the remai nder of the spike
body 104. ldeally, the piercing portion 110 is

manuf actured from a _hardweari ng ne@??lal i cmat. rd al.
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surface 114 operates in use to cam pierced nateri al

(for exanple, foil) of a dose conpartnent axially
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two el ongate projections 116, 118 which extend
longitudinally in a direction parallel with the
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projections 116, 118 respectively locate in grooves
24 wideh of usehpercent nmdicsoupt gose FORAPTIMEN,ds PIRYIdsHps 2 separate

Corz:%}tnrp%ingntnv%c rr?snct:on%];ctteg % the remainder of the spike body 104. Whilst
the spike body 104 can be made as a unitary component, the provision of .the
piercing portion 110 as a separate component allows the piercing portion 110 to
be made of a different material to the remainder of the spike body 104. Ideally,
the piercing portion 110 is manufactured from a hardwearing metallic material
whilst the remainder of the spike body 104 is manufactured from a plastics
material. The leading end of the piercing portion 110 has a conical shape
which is effective at piercing a dose compartiment. A circumferential groove
112 is provided in the piercing portion 110 adjacent to the leading piercing end
thereof. A frustro-conical surface 114 is located between the leading piercing
end and the circumferential groove 112. The firustro-conical surface 114
operates in use to cam pierced material (for example, foil) of a dose

compartment axially along the length of the piercing portion 110 and into the



spike 14 to a linear novenent between the extended and
retracted positions. In other words, the projections
wa1®5/004082 sl i de al ong the grooves 24, 26 in UusBCEHG#2004/002982
thereby Iimt undesirable novenents of the spike 14.
Wth reference to Figures 11 and 12, it will be seen
that the central body portion 22 is a circular
di sc- shaped conponent havi ng q7central dianetrically
extendi ng recess 120 in which the | ever 28 and spi ke
14 | ocate. The aforenentioned recesses 30, 32 and
grooves 24, 26 are provided in side walls 122, 124 of
the groove 120. An aperture 126 centred on the rotary

axis 48 is provided in the central body portion. 22.
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pi erci.ng portion 110 projects when the spike 14 is
extBpgeHment is iorevedh so be seen from Figures 11 and 12
that the central body portion 22 defines the

af orementioned two cylindrical pin guide ways 36, 38.
EacWithueteenoayo Bpurd8 ofahp hics@apatyiendiatvangss osldes seen that
130, agal nst which a helical conpression spring 132 )
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ensures that the associated pin 34 renains in contact

with at [east one of the portions a, b, c of the
as Y Eh aeterenge o dhgwien gl Inendel2, dt velll be pepmsthat the central body

portion 22 is a circular disc-shaped component having a central diametrically
extending recess 120 in which the lever 28 and spike 14.locate. The
aforementioned recesses 30, 32 and grooves 24, 26 are provided in side walls
122, 124 of the groove 120. An aperture 126 cemfred on the rotary axis 48 is
provided in the central body portion 22. In the assembled inhaler device 2, the
stud 54 of the bottom body portion 6 extends through the aperture 126. A
further aperturs 128 is also provided in the central body portion 22 through

which, in use, the piercing portion 110 projects when the spike 14 is extended.

It will also be seen from Figures 11 and 12 that the central body portion 22
defines the aforementioned two cylindrical pin guide ways 36, 38. Each guide
way 36, 38 comprises an annular shoulder 130 against which a helical

compression spring 132 (see Figure 1) for biasing the associated pin 34 abuts.



The nedi canent cartridge 12 conprises an annul ar body
138 housing a plurality of conpartnents 140 for
watmsiomyen dose of medi canent. Each conpart neneC/G¢B2(va902982
a portion which can be pierced by the spike 14. In the
cartridge 12 shown in the acconpanyi ng draw ngs, a
total of thirty medi canent dose conpartnents 140 are
arranged in a circle and forg%d integrally with the
cartridge body 138. A cartridge conprising a different
nunber of dose conpartnents may of course be provided.
A | ower side of each conpartnent 140 is |left open when
manufacturing the cartridge 138 so as to all ow each

co rtme 40 to be filled wth propriate dase .
of PRdupidb Ao esrac EH shuiter 180 5e e 1) azainst

fi | Fe . : n '

el gt b B g R s AP RN AR The Al shoglgr 130
(f oreaek pirphwide metyedd, 38 defingg a yehBirtherapabire 1A tieoigh which,
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110 of the spike 14 pierces the piercable erial 142
anthecistasiied PHY GHBRIH BGPeRity Br Fhes ar dpstes that the
COPRBLLIE M 34 0ohiho if bSO alchdt R I FBdioReaep!
contgﬁned@ﬁtrﬂ% sa?a conpartnent. The gartr?gggobody > ¢ of
1 3thefassociated wowpmiseg nenibet wt pil st i ons 144 (i.e. one
projection 144 for each conpartnent 140). One

projection may be arranged in an extended position so

asThHO RERMHNIG AcabRidet | B oRiRRcIRADahmAsS MRAY T PTE ousing a
above. The structure of each of the projections 144 is

suplhraligatoft ¢reypastodnth abA® fors istaringu ppéasesof fragshcang@mt.  Each
xcinglgga%%e{nfggﬁ) g;%g ta:éorﬁ%rg kﬂ%&g&%}%/ lc%x\lg'r%% ipgeﬁrcr:egflg}?_ﬁlgg spti!gee 1§t R the
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at dolsg ?z:bmggr\,\tg\égtrs’ l4%na?'e glr'rg%lgee(élt {noe? ci:}gflg aggl fc:)l'rgrr%ednl%%/e grally with the
cartridge body 138. A cartridge comprising a different number of dose
compartments may of course be provided. A lower side of each compartment
140 is left open when manufacturing the cartridge 138 so as to allow each
compartment 140 to be filled with an appropriate dose of medicament. Once
each compartment 140 has been filled with medicament, each compartment
140 is sealingly closed by means of a piercable material 142 (for example,
metallic foil). The piercable material may be secured to the cartridge body
132, so as to sealingly close each compartment 140, by suitable means such as
an adhesive applied to the perimeter of each compartment opening or a heat
sealing technique. In use of the inhaler device 2, the piercing portion 110 of
the spike 14 pierces the piercable material 142 and extends through the opening
of the associated compartment 140 into close proximity of the medicament

contained within said compartment.



be characterised with the absence of such a sl ant
portion so as to provide a stop nenber for abutting

W b@soetyher at 193, Each projection 144 ext endBCT/GB2004/002982
radially fromthe outer circunference of the annul ar
body portion. Each projection 144 is further
circunferentially | ocated between adj acent
conpartnents 140. The projectﬂ%ns 144 are, in use,
engaged and di sengaged by the pins 34 in a coordi nated
fashion controlled by the pin camm ng nenbers 44, 46
so as to ensure that the cartridge 12 is advanced
(under the biasing action of the spiral torsion spring
16) by a single conpartnent 140 each tine the

hpi 8 | d cl d .th t hpi .
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pr cinextérsied posttiosnsa he topwvidma caritdga stogi member aofnentioned
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annul ar body 138, a further singular projection 146
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piercable material is ascribed with indicia )
torsion spring 16) by a single compartment 140 each time the mouthpiece 8 is

opened and closed by the mouthpiece cover 10. As will be appreciated from
the forthcoming description of this indexing process, the circumferential
thickness and spacing of the cartridge projections 144 on the one hand and the
diameter of the pin 34 on the other hand is critical in ensuring that the cartridge
12 ig able to advance. It will be understood that, if the diameter of the pins 34
relative to the circumferential spacing of the projections 144 is too great, then

the cartridge 12 will be unable to advance (see Figures 21 and 22).

In addition to the cartridge projections 144 which extend radially outwardly
from the outer circumference of the annular body 138, a further singular
projection 146 extends radially inwardly from the inner circumference of the

annular body 138. The purpose of the further projection 146 is merely to



148 specific to the dose of nedi canent contained
Wi thin the associated conpartnent 140. In the
W@ 2005/004962 12 shown in the acconpanyi ng draw nBST/GBRE®4/002982
array of 30 compartnments 140 are nunbered
consecutively from1 to 30 and the indicia 18
i ndi cates the nunber of a particul ar conpartnent 140.
When the nout hpiece 8 is covz ed by the nout hpi ece
cover 10 in the assenbl ed inhal er device 2, the
indicia 148 is visible to a user through a w ndow or
aperture 150 in the top body portion 4 and, i the
i nhal er device 2 shown in the acconpanyi ng draw ngs,
the indicia 148 thereby indicates to the _user. the
nuerigege mth@mmmcmmg Tepass ¥, BHORAVE: HEEZSTyiy apulay wall
ch re t
o BatheEaek | GHR a5 i GECLSIREOn Rlhe rotary

cl RSeGnMit thetk b wbbﬁh@g‘eﬁlzm tHeOsprittpe doant mexiher 18 (see
advances by one conpartnent 140 and the nunber shown

i nFighee Wi)ndow 150 reduces by The spring drum nember 18
is shown in Figures 15 and 16 of the acconpanyi ng

drawi ngs. The dram 1S has a circul ar dish shape with
anpRR vath Wedakd 20 tHpSdastfidpadl 2 rthesnstdeeof: padhurbmpentniat 140
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ept of t e annul ar wal | 20 and are | ocat e%
dl acehmpanyhk ydrepps tthe gpdicia 148 thereby indicates to the user the

number of compartments 140 which have not as yet been used and which

 remain filled with medicament to be.inhaled. Each time the mouthpiece 8 is
opened and closed with the mouthpiece cover 10, the cartridge 12 advances by
one compartment 140 and the number shown in the window 150 reduces by

one.

The spring drum member 18 is shown in Figures 15 and 16 of the
accompanying drawings. The drum 18 has a circular dish shape with an
anmular wall 20 upstanding from the circumferential perimeter of a circular
base 152. An aperture 154 is positioned in the base 152 concentrically with the
annular wall 20. In the assembled inhaler device 2 the stud 54 extends through
the aperture 154. A slot 156 extends through the full thickness and depth of the

annular wall 20 into a recess 158 in the radially outer surface of the wall 20. In



another. It wll be understood therefore that the
hol es 162, 164 extend in a direction parallel with the
WO 2108/09496xi s 48. The | ongi tudi nal axis of the POI/682004/002982
162, 164 align wth the |ongitudinal axis of
correspondi ng holes 166, 168 in the top body portion
4. The four holes 162, 164, 166, 168 are used during
the assenbly of the inhaler deyice 2 rather than
during actual operation of the inhaler device 2. In
t he assenbl ed inhal er device 2 the cartridge 12 is
hel d by pins 34 against a biasing force applied to the
cartridge 12 by the torsion spring 16. The rotary

ot sy ensh leh dSGH oty eHib 67 O e forsbhisplingde Sxends
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cartridge 12 in position relative to the top body
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the i nhal e ice 2 (i.e. before the pins 34 have
%%l%c{rlﬁmt%e radi al projections 144 of the

cartrldge 12), a wire or other rigid tool is pushed

t hrough al i gned holes 1625 164, 166, 168 of the drum
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order to hold the cartridge 12 in position relative to the top body portion 4
against the spring bias during assembly of the inhaler device 2 (i.e. before the
pins 34 have engaged with the radial projections 144 of the cartridge 12), a
wire or other rigid tool is pushed through aligned holes 162, 164, 166, 163 of
the drom 18 and top body portion 4. In this way, relative rotation of the drum
18 and top body portion 4 is prevented (despite the bias of the torsion spring
16). Once the inhaler device 2 is fully assembled and the cartridge 12 is
prevented from rotating by means of a pin 34, the wire or tool may be removed

from each pair of aligned holes 162, 164, 166, 168.

The torsion spring 16 is shown in Figures 17 and 18 of the accompanying

drawings. A first end 160 of the spring 16 is provided with a U-shaped hook



rotationally fixed to said portion 172. Qther suitable
nmeans for retaining the first end 160 of the spring 16
W eooshetosr um 18 and t he second end 170 of the BEF/GB01602982
to the top body portion 4 nay be provided. The top
body portion 4 as shown in Figures 19 and 20,
conprises an annular wall 174 upstanding fromthe
circunferential perineter of g circular base 176. At
| east part of the radially outer surface of the
annular wall 174 is provided with a plurality of
ridges 178 which assist the.user in gripping the top
body portion 4. The bottom body portion 6 nay also be

Db eTR focts' dn Bie Trae APBAT I8¢ SULE SRPaLE e PRIously described.
thnq%é Al 1vb%fﬁmghﬁg ] %Fr&vﬂfed With LRgy g%g@hg@ar or any

i nhal er device 2 y extending'tu
t hetlee ntonadirchba \shpmer fardoc&thg ebattes cmmesgphnadmg (:sﬁmill&ﬂ)y shaped

The annul I 4 is further_provid

moPart %F%Pﬁ@l%f@??@ﬂ Y aoghon fre T %78 §nﬁ“ efefn the sprigs 16

to t o) f

| DRSS b ﬁ%:&l%%?n%%?@ﬁé@.fﬁﬁa 2y Porkioh Y <8%ad B remain

cam&aﬁd@lylﬁxedl desld portiohel 7. r OtMre&ulwbbnnemssfoawaaining the
t ed

t he annul ar. wal | 4 s tpo ali
0 PR A et kit 8 SRdcle et 170 of the
Ce@f)ﬁ@glbaﬂmewﬁé@%&ﬁonhqna bSpMANddgncoming air is
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portion 22 towards the inlet 94 of the spi ke 14.
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agrigees- sHBHS hadyridgss et ontieprl 2% SlclPprlsny Prgnds through the
dr 3biARSs oflthe annular wall 174. In the assembled inhaler device 2, the

radially. extending tube 90 of the central body portion 22 locates in the slot 180.
The annular wall 174 is further provided with one or more apertures 182
through the thickness thereof so as to allow air to be admitted into the interior
of the inhaler body as medicament is inhaled from the cartridge 12. Ideally, the
air inlet apertures are located in the annular wall 174 so as to align with similar
air inlet apertures 184 provided in the central body portion 22. In this way,
incoming air is directed along the recess 120 in the central body portion 22

towards the inlet 94 of the spike 14.

Finally with respect to the top body portion 4, an aperture in the base 176 is
provided concentrically with the annular wall 174 for receiving, in a snap-fitted

relationship, the shoulder members 56, 58 of the stud 54.



wi |l be understood fromthe above description, that
the top body portion 4 and central body portion 22

W@ a00d/004962 spi ke 14, |ever 28 and pins 34 nountBCI/GB2004/002982
thereto) rotate as a single unit about the rotary axis
48 relative to the bottom body portion 6. The
cartridge 12 and torsion spring 16 simlarly rotate
relative to the bottom body ?grtlon 6, but also rotate
relative to the top body porfion 4 when the cartridge
12 advances under the biasing action of the torsion
spring 16. The principal stages of operation when
rotating the top and bottom body portions 4, 6
relative to one another are described with reference
to Figures 21 and 22 in the followng table. In
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The principal stages of operation when rotating the top and bottom body
portions 4, 6 relative to one another are described with reference to Figures 21
and 22 in the following table. In Figures 21 and 22, P1 (pin 1) refers to a first
pin 34, P2 (pin 2) refers to a second pin 34, L refers to the lever 28, and S
refers to the spike 14. The subscripted numbers refer to the eight principal
stages of operation identified in following table. It will also be understood that
the pins 34, lever 28 and spike 14 mowve between the positions of each principal
stage as a consequence of being camimed by the cammming members 40, 42, 44,

46 as the top and bottom body portions 4, 6 ars rotated relative to one another

about the rotary axie 43.



facilitating neans) Cartridge dose conpartnment nunber

19 is shown in the wi ndow (2) Mouthpiece half
wapmewerderl - Pin 1 is extended into cartri dgePdDE82004/002982

conpartnment 26 but is not |ocking the cartridge

agai nst spring bias Pin 2 is extended into cartridge

dose conpartnent 12 and | ocks the cartridge agai nst

spring bias Spike is retractgd fromcartridge Lever

is extended so as to retract the spike The sane

cartridge dose conpartnent nunmber 19 is shown in the

wi ndow (3) Mouthpiece three quarters - uncovered Pin 1

i s extended into cartridge dose conpartnent 26 and

IocI c corlrldge aga%nst Sprlno bi as P|n 2

??Wé&%ﬁwd SR R 1L SoLke ia?neééaZée?o

al | ow extension of spike into cartridge

(1) Mouthpiece fully covered - + Pin 1 is retracted from cartridge

« Pin 2 is extended into cartridge dose
compartment 12 and locks the cartridge
against spring bias

. Lever is extended so as to retract the
spike (i.e. the medicament extraction
facilitating means)

« Cartridge dose compartment number 19
is shown in the window

(2) Mouthpiece half uncovered - < Pin 1 is extended into cartridg'e dose
compartment 26 but is not locking the
cartridge against spring bias

o Pin 2 is extended into cartridge dose
compartment 12 and locks the cartridge
against spring bias

s Spike is retracted from cartridge

o Lever is extended so as to retract the
spike

..o The same cartridge dose compartment
number 19 is shown in the window

(3) Mouthpiece three quarters - ‘ .
uncovered o Pin 1 is extended into cartridge dose
compartment 26 and locks  corividge
against spring bias
o Pin 2 is refracted from cartridge and is
located adjacent the next cartridge dose
compartment 11
o Spike is retracted from cartridge
o Lever is spaced from lever cam so as to
allow extension of spike into cartridge
» Cartridge dose compartment number is
changing in window — no number shown
« The cariridge dose compartment
previously shown in the window is
aligned with the spike



Cartridge dose conpartnment nunber is changing in
w ndow - no nunber shown The cartridge dose

W@ oopas4sent previ ously shown in the w ndow i SPEI/GBaE®/002982
with the spike(4) Muthpiece fully uncovered - Pin 1
isasin (3) Pin2is as in (3) Spike has pierced
and extended through the foil of the aligned cartridge
dose conpartment Lever is agsin (3) The cartridge
dose conpartnent nunber in the windowis as in (3) (5)
Conti nued rotation of bottom body portion and
nmout hpi ece cover on the one hand relative to the
central /top body portions and nout hpi ece on the ot her
hand is limted by abutnment of the | ever against a
stop projection extending upwardly fr the bottom
bddyMsothyiiess follnxnsayeiedel ot iR/8 1a}ﬁ§§|%§% movenent is 90.
Moverment from a nout hpi ece dligaviéeei Sonf i guration to
a rout hpi ece covered conf isglipake bas piErepdr endpeytendedh) through
Mout hpi ece fully uncovered -th®i foill of shasaligned 3yarRidge2 dose
is as in (3) Spike is |ocatedngar@amntri dge as in (3)
but is spaced from spi ke camSRr @Sastif (@ | ow retraction
of spike fromthe cartridge tpe cartridge dose compartment number

in the window is as in (3)

(5) Continued rotation of bottom body portion and mouthpiece cover on the
one hand relative to the central/top body portions and mouthpiece on the other
hand is limited by abutment of the lever against a stop projection extending
upwardly from the bottom body portion. Maximum relative angular movement
is 90°.

Movement from a mouthpiece uncovered configuration to a mouthpiece
covered configuration (Figure 22):

(6) Mouthpiece fully uncovered - = Pin1lisas in (3)

e Pin2isasin(3)

o Spike is located in cartridge as in (3), but
is spaced from spike cam so as to allow
retraction of spike from the cartridge

o Lever is engaged with lever cam

o The cartridge dose compartment number
in the window iz ag in (3)

(7) Mouthpisce half covered
(same relative angular position
as for (2) except that pin 1 rather -
than pin 2 locks the cartridge _ .
against spring bias) - Pin 1 is extended into cartridge dose
compartment 26 and locks cartridge
against spring bias
e Pin 2 is extended into cartridge dose 11
but is not locking the cartridge against
spring bias
o Spike is retracted from cartridge



Lever is engaged with | ever cam The cartridge dose

conpartnent nunber in the windowis as in (3) (7)
wokwshpidoere hal f covered (same rel ati ve angul aPCT/GB2004/002982

position as for (2) except that pin | rather - than

pin 2 locks the cartridge against spring bias) Pin 1

is extended into cartridge dose conpartnent 26 and

| ocks cartridge against spripg bias Pin 2 is extended

into cartridge dose 11 but is not |ocking the

cartridge against spring bias Spike is retracted from

cartridgelLever is extended so as to retract the spike

The cartridge dose corrpartrrent nunber in the vvi ndow i s

as in (3). (8) Mouthpiece f covered same g?if

except that the cartridge 'h v’éde ‘ﬁ“dr?%‘ ghés- tOd ‘)é’ft the

Pin 1 is retracted from cartSrH e Pin 2 is extended

into cartridge dose 11 and* | Bk Satttidgecégserdodyertayal mymber

spring bias in the window is as in (3).

-(8) Mouthpiece fully covered
(same as (1) except that the
cartridge has moved on by one -
dose) e Pin 1 is refracted from cartridge
« Pin 2 is extended into cartridge dose 11
and locks the cartridge against spring
bias
« Spike is retracted from cartridge
e Lever is extended so as to retract the
spike
e Cartridge dose compartment number 18
is shown in the window

As described in relation to the accompanying drawings, the inhaler device 2 is
oriented so that the medicament extraction facilitating means (spike 14) moves
upwardly from a retracted position to an extended position. As already
discussed, the spike 14 thereby pierces a downwardly facing surface of a - -
cartridge compartment 140. However, in use of the inhaler device 2, it is
preferable for the inhaler device 2 to be rotated through 180° so as to be
oriented in such a way that the spike 14 moves in a downward direction when
moving from the retracied position to the extended position. As such, it will be
understood that the top body portion 4 will be located below the bottom body
portion 6. In other words, in uge, it is desirable for the inhaler device 2 io be
oriented the other way up to the position shown in Figure 1. One notable
reason for this preferred use orientation is that medicament in a cartridge
compartment will move under the action of gravity away from the
compartment surface to be pierced by the spike 14. Medicament in a pierced

compartment 140 will not then tend to collect around the spike 14 but will



Spike is retracted fromcartridge Lever is extended so
as to retract the spike Cartridge dose conpart nent
wWoenbee4988 i s shown in the wi ndow As descri bedP@TIGB2004/002982
relation to the acconpanyi ng draw ngs, the inhaler
device 2 is oriented so that the nmedi canent extraction
facilitating nmeans (spi ke 14) noves upwardly froma
retracted position to an exteg ed position. As already
di scussed, the spike 14 thereby pieices a dowwardly
facing surface of a cartridge conpartnent 140.
However, in use of the inhaler device 2, it is
preferabl e for the inhaler device 2 t o be rotated
t hrough 180 so as to be oriented in such a wa
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portion 4 will be |ocated bel ow the bottom body
portion 6. In other words, in use, it | s desirable
f orThenpreperti aneqntigaip c@t Jimies do thp espeeific tamebaskiments degeribed
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reason f or IS pre err use orien IOﬂ I'S

nMedegRaekilled th the@ar t ri dge conpartnent w | ane under
the action of Igrawty away fromthe conpartne
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terrals wll be apparent to eader
ski(klged5nint dréeraptadvance and pierce a cartrldge compartment 140. It will
appreciated however that the relative rotation of the top and bottom body
portions 4, 6 must be sufficient to allow the mouthpiece 8 to become free of the
mouthpiece cover 10. Alternatively, the mouthpiece cover 10 may be provided
as a separate component which is entirely removed from the remainder of the
inhaler device 2 when the mouthpiece 8 is uncovered for use...In a yet further
alternative arrangement, the mouthpiece cover may be rotationally fixed
(perhaps as a flap by means of a hinge and ideally to the mouthpiece 8) so as to

allow the mouthpisce 8 to be opened without relative movement of the top and

bottom body portions 4, 6.

In a yet further embodiment of the present invention, the converging and
diverging passageways of the venturi within the spike 14 may be arranged so as
to provide less of a restriction. In other words, the first fluid passageway 92 of
the spike 14 may converge to a lesser extent than that shown in Figure 7 of the
accompanying drawings. The angle of convergence and divergence of the two

cones of the venturi may be varied as appropriate. It is however desirable for the



By way of exanple of further enbodinents, it will be
under stood that, although the top and bottom body
wp@orosioors2 4, 6 are descri bed as bei ng rot at abl BCT/GB2004/002982
relative to one another by 90, the arrangenent of the
camm ng nenbers 40, 42, 44, 46 and stop projection 70
(and associ ated conponents) may be such that these
body portions 4, 6 nust be rgtated relative to one
anot her by nore or less than 90 (e.g. 45) in order to
advance and pierce a cartridge conpartnent 140. It
w || appreciated however that the relative rotation of
the top and bottom body portions 4, 6 must be
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understood however that the provision of a counter is optional.



outlet 96'. The first fluid passageway 92' does not
diverge in the direction of fluid flowto the outl et
w@®8005/064951 her nrore, in an alternative enbodi meneCT/GB2004/002982
indicia indicating to a user the nunber of remaining
cartridge conpartnents 140 may be provided on the
cartridge 12 or the drum nenber 18 so as to be visible
to a user through the circulgy side wall of the
i nhal er body. An appropriate wi ndow may be provided in
the side wall of the inhaler body so that the indicia
to be presented to a user is visible. It wll be
understood that this arrangenment will allowindicia to
be readily viewed by user when the inhaler device 2 is
pﬁ3@8§3in the use orientation. The indicia my be
provided on the radially outer circunferential wall of
the cartridge 12 (perhaps on each of the cartridge
prloj ecAinoimbaltd dpvics (PayotneripingsBret éad sacendneoraRensais (fy ©6)

radially trom the drym nenber .18, I1.t.w || he .
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components (4, 6) so as to be activated in response to said first and second

components (4, 6) being moved relative to one another by a user.

2. An inhaler device (2) as claimed in claim 1, wherein the operating
means retracts the medicament exiraction facilitating means from adjacent said
advanced compartment (140) when further activated by a user, wherein the
operaiing means is monnted relative to said first and second components (4, 6)
0 ag to be further activated in response to said first and second components

being moved relative to one another by a user.

3. An inhaler device (2) as claimed in claim 1 or 2, wherein the operating
means comprises biasing means (16) for applying a force to a received
cartridge (12) which, on activation of the operating means, advances said

compartment (140) towards said predetermined position.



user; wherein the operating nmeans is nounted rel ative
to said first and second conponents (4, 6) so as to be
w@edoswederl i n response to said first and seconeCT/GB2004/002982
conponents (4, 6) being noved relative to one anot her
by a user. 2. An inhaler device (2) as clained in
claim1l, wherein the operating neans retracts the
medi canent extraction facili4p@ti ng neans from adj acent
sai d advanced conpartnent (140) when further activated
by a user, wherein the operating neans i s nounted
relative to said first and second conponents (4 6) so
as to be further activated in response to said first
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advancenent caused by said biasing force, and a
retracted position, in which the respective pinis
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S Ghaasvd Pins34) ia rdifdnee emtaidrfesiodnd second components (4, 6) being

moved relative to one another by a user.

6.  An inhaler device (2) as claimed in claim 5, wherein said two pin
camming members (44, 46) are arranged so as to ensure at least one pin is
located in the extended position regardless of the position of said first

component relative to said second component.

7. An inhaler device (2) as claimed in claim 6, wherein a space is provided
between a medicament cartridge (12) and a pin (34) moved from a retracted
position into engagement therewith, the space being such that, when a first pin
(34) moves from an extended position into a refracted position, the space
between the cartridge (12) and a second pin (34) engaged therewith is closed as
the cartridge (12) advances under the bias of the biasing means (16).



the two pins (34) in response to said first and second
conponents (4, 6) being noved relative to one anot her
whoosdomwer . 6. An inhaler device (2) as clai neRCT/GB2004/002982

claimb5, wherein said two pin camm ng nenbers (44, 46)

are arranged so as to ensure at |east one pinis

| ocated in the extended position regardl ess of the

position of said first conpaient relative to said

second conponent. 7. An inhaler device (2) as clained

in claim6, wherein a space is provided between a

medi canent cartridge (12) and a pin (34) noved from a

retracted positi on into engagenent therewith, the
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second conponents (4, 6) being noved relative to one
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position and a second (42) of which moves the extraction facilitating means

_(14) towards the retracted position. .

10.  An inhaler device (2) as claimed in claim 9, wherein the operating
means comprises a lever (28) pivotally secured to said first component (4) and
conneeting the extraction facilitating means (14) to ons of said two separate

camming members (40, 42).

11.  An inhaler device (2) as claimed in any of the preceding claims, further
comprising counting means (148, 150) for indicating to a user the number of

compartments (140) remaining to be advanced.



of which noves the extraction facilitating nmeans (14)

towards the extended position and a second (42) of
wabiosho4yeres the extraction facilitati ng neansPCI/gB2004/002982

towards the retracted position. 10. An inhal er device

(2) as clained in claim9, wherein the operating neans

conprises a lever (28) pivotally secured to said first

conmponent (4) and connecting32 he extraction

facilitating neans (14) to one of said two separate

canm ng nenbers (4056 42). 11. An inhaler device (2) as

clainmed in any of the preceding clains, further

conpri sing counting nmeans (148, 150) for indicating to
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advanced. 13. An inhaler device (2) as clainmed in any
of the preceding clains, further conprising a
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claad mEnduthpied@coven (i) issivmef to theuthgriod said(c@mpanenta (4, 6).
nmout hpi ece cover for covering the nouthpiece. 15. An
i nhal er device (2) as clainmed in claim 14, wherein the
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allow relative rotational novenent of the nouthpiece
andoutbpiets(S ead e overthiecomewir Forfqovstng BefmepthRieson, in
whi ch the nout hpi ece is covered, and a second
configuration, in which the nouthpiece is uncovered.

165, AN ApnBabRE ddeiE ¢2) 2} agfed lirichat 14) velreyeinftht heouthpiece
precedi ng cl ai s, wherein ) )
cover is fixed to the mouthpiece so as to allow relative rotational movement of
the mouthpiece and mouthpiece cover between a first configuration, in which
the mouthpiece is covered, and a second configuration, in which the

mouthpiece is uncovered.

16.  An inhaler device (2) as claimed in any of the preceding claims, wherein
the extraction facilitating means (14) comprises a fluid passage defining a

ventui,

17.  An inhaler device (2) as claimed in any of the preceding claims, wherein
the extraction facilitating means (14) comprises means for piercing a

compartment (140).

18.  An inhaler device (2) as claimed in any of the preceding claims, wherein

means are provided for preventing advancement of the cartridge (12) once the



the extraction facilitating neans (14) conprises a
fluid passage defining a ctiid. 17. An inhal er device
w@ 200561961 ai ned i n any of the precedi ng cl ai nTEPCTHOBL2@H /002982
the extraction facilitating neans (14) conprises nmeans
for piercing a conpartnment (140). 18. An inhaler
device (2) as clained in any of the preceding clains,
wherei n neans are provided fi8r preventing advancenent
of the cartridge (12) once thenedi canent extraction
facilitating neans (14) has been | ocated adjacent each
conpartnent (140) of the cartridge (12). 19. An
i nhal er device (2) as clainmed in any of the preceding
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en engaged Wlt a stop nenber

D%%gﬁ%ﬁe&m@@)eoﬂheamgfemns) and second conponents,
prevents novenent of the cartridge (12) further than
the | ast dose. 20. An inhaler device (2) as
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a stop member is provided on the cartrldge which, when engaged with a stop
member provided on one of said first and second components, prevents

movement of the cartridge (12) further than the last dose.

20. An inhaler device (2) as hereinafter described with reference to and as

shown in the accompanying drawings.-



