7 FEB 2007 | MJILTI-DOSE I NHALER The present invention relates to inbgkghoor
for the adm nistering of :nedicanent. The invention relates particularly to
mul ti-dose inhalers and nore particularly to inhalers which are used with
pi ercabl e seal ed cartridges having a plurality of nedicament conpartnents.
Such inhalers ‘allow for the adm nistration of predeterm ned doses of
medi-canent (typically a dry powder nedicaient). A wide variety of nulti-dose
inhalers are presently available on the-market and . they are designed for
the inhalation of predeterm ned nultiple: doses of nmedi canent by a patient.
One exanpl e of a conventional in L.op_and __bottom portions enclosing

a circular cartridge of rredlcarre € .Lrallty of cavities in
whi ch predetermni ned quantities of rredl camant are held. A spike. menber,
operable by a user (e.g. a patient), is pressed down by hand and pierces a

foi | ~seal i ngl yThehpresentdntentitgereldepts inbalers fRYthk HRMihivaifr ofMBidcarRnt.
t hrough ‘a nout hpi ece. ,Once inhal ati on of nedi cament fromone cavity is

conpl eted, a friesHVeRiipn: setates nagicularly to prudtirglose inhadersiandamard particpbaslyti on
b [ | Kk d th t t t t
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inhaler, a U%ﬁédxﬁﬂf&ntpgéﬁlﬁéﬁﬂn U e Oﬂﬁﬁl%}% AMdw FEThe Y FB’tr?ltl&?ecﬁat I ons

render conventio types” of al er extrenel y I nconveni en

i nhal er accor q:rmy:tenmmb@dpseawfbﬂlmlcﬁméﬂiﬂygmﬁﬁpd&ﬁ'ylpmIﬁdeftﬁéarﬁérﬁ).m 1is
di.scl osed in US 2002/ 0032409. An inhaler device is 'described ..Dbel ow as
conprising first and second conponents novable relative' to one anot her;

ns f trid | of
Compartment o hsaf g uabERbsst Rhdbe 28 nEERl o i S B it Ptk b
means for | ocahdynhr@dicfsied For the 1nhalatqoq_ of predetermined multiple doses of

medicament by a patient. One exéi.r_@léﬁf a conventional inhaler has top and

' f bottom portions enclosing a circular cartridge of medicament comprising a
plin‘ality of cavities in which predetgrmined quantities of medicament are held.

A spike. member, operable by a user (e.g'. a patient), is pressed down by hand
and pierces a foil -sealingly tlie,:-'ca‘fh-idge. A patient may then inhale
medicament through a mouthpiece. Ofice ‘inhalation of medicament from one

| cavity is completed, a fresh medic;ﬁént 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

conventional types of inhaler extremely inconvenient to use.

An inhaler according to the preamble of the appended independent claxm lis
" disclosed in US 2002/0032409. -

An inhaler device is "described - below as comprising first and second
-_components movable relatlve to oné another; means for recewmg a
medicament cartridge comprising: a plurality of compartments containing

medicament; medicament extraction facilitating means for locating adjacent a



7 FEB 2007 2 conpartnent of a received cartridge and thereby all ow Ngggdvor
extraction of nedicanent therefrom and operating :nmeans.which, when
activated by a user, advances a cartridge conpartnment of a received
cartridge into a predetermined position relative to the nedi canent
extraction facilitating neans and extends 'the nedi canent extraction
facilitating nmeans into a position adj ac.e.g: said advanced conpartnent for
al | owi ng medi canent extraction upon inhal & ion by a user; wherein the
operating neans is nounted relative to said first and second conponents so
as to be activated. in.. response to said-first and second conponents being
moved rel at i veEOmPASHRCIE ot Acteceiyed Gaskeidge| andtherelye alinwing tapoextransions of e
that, in use of t.he inhal er. devic a_user noves. first and second
conponent's rellg?(ls’\%mfrgt @ﬁ'éeﬁé% ?ﬂe‘fbﬁ?fﬁ,_, & {peegs d@?‘ﬁ]@’ wiﬁ(’/&ﬁ'& eg%ycaapfqri dge
conpar t ment ¢ qjkvahetscARMEAIRRbart Al i ARENVAAdaRRIgRARI 4 Birdeléhiithid/e to
medi canent extraction facilitating neans, such as a s& ke, and al so extends
t he nedi canentpesitionacdatore foathd medicangntréstractiont facilitating trhexmsadndoektegds

medi canent to be ex&_réact ed fromthe advanced conpartment. Accordingly, as a
result of a sithgmegicament sytragiion aqilitating) mepnse 1Bi9e papPyitien adiacentsetchken
W t'hitn  the i I vice uc the inhaler device is ver nveni ent
to-use. A fi r&%ggécgg&%a@ﬂé&p@éggmm%g’gﬁ_{claﬂ}?nf) FRiragiian upoy H‘?ﬂ‘&fag%ﬂ Vi ce
as recited in g e WRBRRIAR diReRRGNEEAs i¢ fduRted felatfvSRCAM find RAALseQénd he
present invention -provides an inhaler device as recited in the appended

i ndependent clcoimpaentheo appdndbel aidpvafedein. rekponse 8o tsaid® Ofiefamk sacoridhhal er

devi ce conprisin further features_of the present invention.. 7 FEB 2007
2a v con?ponents be?ng move:kl reeiatlve toone a%other rf::y a user.

It will be understood therefore that, 'in use of the inhaler device, a user moves
first and second components relative to _dne another and, in so doing, advances
a cariridge compartment contafnin_g medicament into an appropriate position
relative to medicé,ment extraction faéii’ﬁafing means, such as a spike, and also
extends the medicament extraction facilitating means into a position allowing
medicament 1o be extracted from the advanced compartment. Accordingly, as
a result of a single action by the user, muitiple operations are undertaken within

the inhaler device. As such, the inhaler device is very convenient to use.

A first aspect of the present invention provides an inhaler device as recited in

the appended independent claim 1. '

A second aspect of the present inveptibii ‘provides an inhaler device as recited

. in the appended independent claim 2.

The appended dependent claims 3 to 20 define an inhaler device comprising

further features of the present invention. h :



Enbodi ments of the present invention will now be described wth refereBea7t o
t he accoppanying drawi ngs,. in which: Figure 1 is an expl oded cross-sectional
side view of an inhal er device according to the present invention; 7 FEB
2007 WD 20051004962 PCT/ GB2004/002982 3 Figure 2 is a top plan view of a
.bottom body portion of the inhaler device shown in Figure 1; Figure 3 is a
cross-sectional side view of the bottom body portion of Figure 2 -taken
along line A-A of Figure 2; Figure 3a i s gn unw apped side profile view of a
carom ng menber of the bot t om body portion of Figure 3; Figure 4 is a
bottom pl an view of a | ever of the inhaler device shown in Figure 1; Figure
5 is a cross-sectional side view of the |ever of Figure 4 taken along |line
B-B of Figure 4; Figure 6 is a bottom pI an view of nmedi cament extraction
facilitating mashpsdimeatspf taemei) inyentien wikh mapebe desarded svidhreterenee gare 1;
Figure 7 is a crgcs%msegtlno WS| de. vi £l of the nmedi canent extraction
facil'itating r?s = VBT zgpong line G C of Figure 6; Figure 8
is a front view of a nouthpiece of the inhaler device shown in Figure |;
Figure 9 is a cross-sectional side view of the nouthpiece of Figure 8 taken
al ong |ine D BigfreFi gisr an8exllof&B @OEBHecma?lOGKVEOGYMZOﬁDMI céedo4d002082

according to the present invention;




4 Figure 10 is a cross-sectional bottom view of the nouthpiece of Fﬁ%gﬂqiog
taken along line E-E of Figure 8, Figure 11 is a top plan view of a cen ra]
body portion of the inhaler device shown in Figure 1; Figure 12 is a

Cr oss- sect iwaaPsgp4e2 vi ew of the central body portion ofpdargmrroe:/dbiss2t aken
along line F-F of Figure 11; Figure 13 is a top plan view of a nedi canent
cartridge of the inhaler device shown in Figure 1; Figure 14 is a
cross-sectional side view of the nedicangnt cartridge of Figure 13 taken
along line GG 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 drumof Figure 15 taken along |line HH 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 Figwre %glso"f ta plar eviepy of aradtons beAY) Ppitiee of thegphatergdevace1 7; 7 FEB
2007 WO 200510?496?13 ]éq§2004/002982 5 Figure 19 is a bottom plan view of
a top body porf 0 € T’nhal er device shown in Figure 1; Figure 20 is a
cross-sectional side view of the top body portion of Figure 19 taken al ong
oo o bt i o g otal S b SPorthEBotte bod pblin SO 50

taken along line A-A of Figure 2;

Figure 3a is an unwrapped side profile view of a camming member 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

I;

Figure 5 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 imedicament 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 mouthpiece of the inhaler device shown in Figure
1;
Figure 9 is a cross-sectional side view of the mouthpiece of Figure 8 taken

along line D-D of Figure 8;



shown in Figure 1, wherein positions are shown of various conponents 4 ggga007
relative to camm ng nenbers as a nout hpi ece cover is rotated through 90
froma nouthpiece covered position to a nout hpi ece uncovered position;

Fi gure 22 iwW0OR085¢8496t an vi ew of the bottom body porti on BIT/GBBod/cvhasker
device shown in Figure 1, wherein positions are shown of said various
conponents relative to carom ng nenbers as the nout hpi ece cover is rotated
through 90 fromthe nout hpi ece uncovereq position to the nouthpi ece covered
position; and Figure 23 is a cross-sectional side view of an alternative
medi cament extraction facilitating neans. An expl oded cross-sectional side
view of an inhaler device 2 according to the present inventionis shown in
Figure 1 of the acconpanying drawi ngs. The inhaler device 2 conprises a top
body portion 4 and a bottom body portion 6 which snap-fit together to form
a circul ar di sEigrapess berdys-sachprabhpEem yiewslisgneskrisepidigiseStipkace cover
10 radially prgj . i Lch remai ni ng conponents of the inhaler device
2 are housed. ﬂgsg?nggg%ﬁgg (1% greater detail below, the nouthpiece 8 is
secured relative to the top body portion 4 whilst the nouthpiece cover 10
is secured relative_to the bottom bod aorti.on 7 FEB 2007 . 2005/ 004962
PCT/ GB2004/ 00288pre 11 @s attRe RLYIRP %fc%"g’b‘?ﬁgrb" H?E}Pnb%fo %ﬁﬁ%ﬁ\gg‘ét‘%ﬁ”w
separately to g?gwpghgg&klbody portion 6 and attached thereto by neans of
resilient snap-fitting” atfachment means. However, in the illustrated

enbodi nent, the nouthpiece cover 10 is provided integrally with the bottom

body portion 6._. The .attachnment. .of.t.he t t bod dions 4, 6 is
such that the BEHF! B Gigiieegtiona! %{?%wgg}ro?nﬂg 8(}1%%8(?8&1389{%0"{)@{%@1\761 Lo one
anot her so t hatakbfglong line F-F of Figure 11;

Figure 13 is a top plan view of a medicament cartridge of the inhaler device

shown in Figure 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,



mout hpi ece cover 10 can be noved between a nout hpi ece covered position, in
whi ch t he nout hpi ece cover 10 occl udes the nout hpi ece 8 and provi des AFEB2007
storage configuration for the inhaler device 2, and a nout hpi ece uncovered
posi tion, iwoMmstouabdrze nout hpi ece cover 10 is circunferep&heﬁhﬁyaﬁg ed from
the nout hpi ece 8 so as to open the nout hpi ece 8 and all ow a subsequé

i nhal ati on of nedi canent. When a user of the inhaler device 2 rotates t he
top and bottom body portions 4, 6 relative to one another fromthe

af orenenti oned storage position to the aforenentioned use position, a
circul ar disc-shaped cartridge 12 conprising nultiple doses of nedi canent
is automatically rotated so that a conpartnent containing the next dose of
medi canment to be administered is first noved into alignment wth nedi cament
extraction facilitating means, such as a spike 14 (as shown in the
acconpanyi ng dr g gpﬂp' e r. may
subsequently inﬁ@%@ ?%5;%§§%&g Ineggggﬁg%?y Eﬁ%gaﬁ%ﬁﬁof%ﬁeu@?gFégﬁme
conpar t ment vi ashoke inFigwet ed nout hpi ece 8. When the user rotates the top
and bottom body portions 4, 6 relative to one another fromthe

aforenenti oned use position to the aforenenti oned storage position, the

spi ke 14 is aut i Al ﬁﬁﬂﬁ d the
cartridge 12 is ﬁgﬁ%oﬁt|%:/%If)§{/§e?ﬁ%ﬁgi;dre§g%g%etgésg ﬁ%g e cur%ﬁlﬁet FEB
2007 WD 2005/ 08keaGRor(is@BP L8 4982 7 nunber of unused doses of

medi canent is displayed in a wwndow in the top body portion 4. The inhaler
device 2 therefore provides an extrenely convenient and user-friendly neans

for adnini steriFigu 2dose @ pkadiierrsgike byttorh Maay pbitdRof einkalet Qe
conponents referred to above as being housed between the top and

shown in Figure 1, wherein posifions are shown of various components relative
to camming members as a mouthpiece cover is rotated through 90° from a

mouthpiece covered position to a mouthpiece uncovered position;

Figure 22 is a top plan view of the bottom body portion of the inhaler device
shown in Figure 1, wherein positions are shown of said various components
relative to camming members as the mouthpiece cover is rotated through 9¢°
from the mouthpiece uncovered position to the mouthpiece covered position:

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 device 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 bedy portion 4

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



bottom body portions 4, 6 include a spiral torsion spring 16 which,
primarily for the conveni ence of assenbly, is held within a circul ar
di sh-shaped spring drum nenber 18. The aforenentioned medi canment cartridge
12 i s of anWEM04?62shape and the inner di aneter thereobct/eBapRiRydmat el y
the sane as the outer dianeter of the spring drum nenber 18. The rel ative
geonetries of these conponents 16, 18, 12 are such that, in the assenbl ed

i nhal er device 2, the torsion spring 16 is |ocated within an annul ar
upstandi ng wall 20 of the spring drum neéxber 18 and the drum nenber 18 is

|l ocated in the circular space defined by the annular cartridge 12. As wl|
be descri bed hereinafter, neans (the spring drum nenber 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 il IThbendumiRécstRer 10 aay theembMitestuRRthepQitesy toeﬂl@Sbog:En{ he
spring 16 are fixed to the top body portlon 4 and drum renber

respectively irbods pRIghn as @ail diteahed herste dtyo weeans eafe resdimpb rreap-Sittitgp as to

be retained thereagal nst nay ssari bon ed to said
conponents). | frEHA] @\é@/cagé %Od‘ge&rgnr ﬁr%g%e?}[u%gate f”@@gﬂ%%‘ ¥ to the
top body porti @bvet 1dus prgidelentagaiyrivitil tiof bdtiven bodhepRtioklevi ce 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 rel atl ve
to the top bo £ t8p Hd §5tP B i t tio

w nding. As w ﬁ%ﬁe%ﬁ.&é :tcér n ?i%rst ooﬁrgﬁpﬁﬁ@bﬁgﬁ %\I/at%ghgﬂéarstcrei lﬁﬁ‘ﬂo t he
t or si on spri ng pasiosts PEBS 2@@@6%6@0@5#@&%&@@'%@2@@46&1&298%& ﬂhhereby
provi des a drivi n,gwf. orce V\/nl'%)Ca WS r];e&écarrent gose conp rtrrents to be
noved into al i HHERICSRPH e8] kné fgf RR\POUtPRIeEe §/°é’te Fivap. in

enbodi ment, a sihidh fRerdeithpizcd ovérdid oatluded2thembiitipiece 8 and provides a

storage configuration for the inhaler device 2, and a mouthpiece uncovered

7 FEB 2007

position, in which the mouthpiece cover 10 is circumferentially spaced from
the mouthpiece 8 so as to open the mouthpiece 8 and allow a subsequent

inhalation of medicament.

When a user of the inhaler device 2 rotates the top and bottom body portions 4,
6 relative to one another from the aforementioned storage position to the
aforementioned use position, a circular- disc-shaped cartridge 12 comprising
multiple 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 subsequently inhale the dose of medicament held within the pierced

compartment via the uncovered monthpiece 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



cartridge 12 for engaging a stop nenber at 193 on the top body portioggg 007
and/ or central body portion 22. \Wen these cartridge and body stop ne g
engage with one another, rotation of the cartridge 12 relative to the body
i's prevent &) 2005@04842r angenent i s such that the cartri dgectesimy e8P et e
one full rotation or a sufficient rotation for all nedi canent doses to be
adm ni stered, after which fiuther rotation is prevented. A particular
arrangenent for these stop nenbers is recited below during a detailed
description of the cartridge 12. It will be appreciated that, when the body
stop nenber is provided on the top body portion 4, rotation of the
cartridge 12 in winding the spring 16 during the assenbly process wll be
hi ndered by the body and cartridge stop nenbers engagi ng with one anot her.
In these circunstances, it is preferable for the cartridge nenber 12 and

drum menber 18 e FARALAE GusEOEPARARERCH! A ASSiayeiNAM Bhdol 5OGA! ggOMPONeNt

as nentioned above) and for the drum nenb al one to be rot
wi ndi ng the sprbm[br pﬁmoﬁhée tihe mbaliengieleﬁ:ehasthbeéne provides ahhextc&tﬁélyl dge is

then placed in e erren J}El‘ cﬁe dr umg.rre Furtt} orrponents
housed bet ween f 6115?5 BB RFRBHE £ mFtﬁr&‘F%ﬂgosgo GaRpenh By
portion 22 whi cﬁhalb{'bﬁ_he assenbl ed i nhal er device 2, is fi xed relative to
the top body portion 4 and provides a nounting point for the nouthpiece 8
and a nunber of other nounting points or |inear guide ways for internal

component s assogj ¢ \;;E%FX\%O g%gnlggtsgéfg %gﬁ”&ﬂo%ggmﬁ%{%ﬁ h%e' nde qﬂ?é’f‘@ B

pi ercing of medi ¢anen s an

2007 WD 2005/ Oﬁlﬁﬁaﬁﬂbmﬁm&%/mﬁﬂaﬂa spial tahmﬂepﬂm@eaw}ﬁchg\nptrihmm} he

i nhal er body. eC| ficall r}es vin é:orr{ﬁonent S aréa t he aforementi oned
spi ke 14 which °§ the ?Pé‘é(?rflé‘?lq Yi SHigid within a circular dish-shaped spring

drum member 18. The aforementioned medicament cartridge 12 is of an
annular shape and the inner diameter thereof is approximately the same as the
outer diameter of the spring drum member 18. The relative geometries of these
components 16, 18, 12 are such that, in the assembled inhaler device 2, the
torsion spring 16 is located within an annular upstanding wall 20 of the spring
drum member 18 and the drum member 18 is located in the circular space
defined by the annular cartridge 12. 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
i 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
so as to be retained thereagainet (i.e. the ends are not necessarily bonded to said
components). In this way, the drum member 18 may be rotated relative to the
top body portion 4 during the assembly 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 opposite to the direction of winding. As will

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



oppositely positioned grooves 24, 26 in the central body portion 22 (588;2007
Figure 11), a lever 28 which is pivotally located in oppositely positioned
recesses or slots 30, 32 (ideally rectangular or circular holes) in the
central bodyOpReI¥0#6e2 22 and operates to retract the spik/GHobs/omsa pi erced
medi canent dose conpartnent (see Figure 11), and two identical spring

bi ased pins 34 which are each linearly slidable within a cylindrical guide
way 36, 38 defined in the central body portion 22 (see Figure 11). As wll
be evident fromthe followi ng descriptio®, the spike 14, |ever 28 and pins
34 are noved relative to the central body portion 22 as a result of each of
their engagenent with a different one of four carom ng nenbers 40, 42, 44,
46 upstanding fromthe bottom body portion 6. Each canm ng nenber is
arranged | engthwi se on a part-circular or <circular line centred on the axis

48 of relative ﬂh@&:_@% F)%\/i&gs & it R@NghibR IO n%%\émlaﬂtf &JSQ{aﬁmﬂ ergé‘d the

cartridge 12. It w be understood therefore that, when e top body
portion 4 and tledechotvedrintoatgnmpor witrthéspike 4ot ated relative to one

anot her, the spike 14, lever 28 and pins 34 follow their respective cammng
menbers 40, 42, 44, 46 and are noved appropriately so as to advance and

pi erce a medi caBRévedOne yORRME FBRYdimdiea SOPRMNRR & Rbvilib@at 0B}, 4% devi ce 2
illustrated in Figure 1 will now be |nd|V|duaI%¥ described in greater

detai | with refearadse 12dor kesdsingst stapemeipber at A2S oactbodpmbydbngodioavd ngs.
Wth reference i . f I rawngs, i.t will be
seen that the 6%@?5&1 Sﬁém%%?gﬂgﬁzg'Hggéﬁﬁgﬁgcuiaﬁe%ﬁgﬁgg%ggggﬁﬁ§%ﬁth an
annul ar wal | 5Znggest witti ong dnother, tlotipe roif 1the enarttidger Ebtelativeciyl theiodead Stud 54
mthe centre of. t ase, 50 and, in the assenbl ed

s oot | b
? Ii (I%BprZSJO $C \S/\D U;g%‘)‘%rg%g%lé%eg%f;% Af}lﬁ}b%gﬁiﬁﬁldge 12 may complete one

full rotation or a sufficient rotation for all medicament doses to be
administered, after which further rotation is prevented. A particular
arrangement for these stop members is recited below during a detailed

description of the cartridge 12.

It will be appreciated that, when the body stop member is provided on the top

body portion 4, rotation of the cartridge 12 in winding the spring 16 during the

assembly process will be hindered by the body and cartridge stop members

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 numbef 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



i nhal er device 2, the stud 54 projects through apertures in (i) the |.8M8f ;047
28, (ii) the central body portion 22, and (iii) the cartridge 12, portion
spring 16 and spring drum nenber 18 assenbly, so as to snap-fit into the
centre of tiw®o t0opoostmady portion 4. The snap-fitting of thertamoatsdottom
body portions 4, 6 is facilitated by a conventional type of clip fastening
conprising two shoul der nenbers 56, 58 which project radially outwardly
froman upper end of the stud 54 and which may be resiliently pressed
radially inwardly towards one another. I the assenbled inhal er device 2,

t he shoul der nenbers 56, 58 latch onto an upwardly facing annul ar shoul der
60 provided on the top body portion 4. The arrangenent is such that the top
and bottom body portions 4, 6 may be rotated relative to one another about
the axis 48. The nout hpi ece cover 10 projects radially fromthe perineter

wal | 52 of the ot.ft ami 1.05,.6: L &L an ficient to allowthe
cover 10 to be (%D%%cgj 5138%}5{[ ﬁgﬁﬁr%u?ﬁpllr@gg%%\ﬂ{én tg ﬁ%a#%apl)l&antgesgomogﬁﬂ%ody

portions 4, 6 ar®mpomnst &d thebfrémetiboedspkandiitch isTheafpyhihplesangover 10
conprises a top surface 62, bott om gnf ce 64, an end surface 66 and one
side surface 68.°PROSICERTOGF ETOQﬁ‘?SfZé‘eé I B5sGerital hady portion 22 (gee Eignfeace 68

i s not provided g9 ARvé2g #hidVk tp%taml?%émé@ﬁleoﬁ)ome@'tpggﬁoﬂdg@@ﬁés |,nto the

interior of the nbuthpiece cover 10 upon relative rotation e ?rop and
bott om body por tsland0, 42 (igeally regiappularing cuadier Belo®dn thvatentratatly pertioat2at i on of

the top and bott portion 2 WM limted.in qne rotary
direction by an agg]u%%e%n s g{’ %eﬁg&rr@ﬁt g%}%wcy Sﬁ)%nt% PIPECE oRg lg?tﬂ?éltsa?ﬁeace 68
of the nout hpi ecempmiteent {&e Fguraill), albtwoniientsdad oshingmisised bidsI 3y WHigMthe
folil owi ng description, relatjve rotation of the top and _bottom body
portions 4, 6 i ﬁgﬁ%gn‘?ﬂﬁﬁo%%?@er%’ct@flf BYlP'léjgic?loﬁu’Id% YnP.edf Bylingd inathet nent of
the lever 28 W byl B6BPpdRtiOh 82 (4R Fighe UPSt ROUiNG t mne0f the
bott om body portion 6.@% FEB 2057 gl UBF : eE{}ﬁQﬂtﬁb?n%Sfﬁné‘ng

description, the spike 14, lever 28 and pins 34 are moved relative to the central
body portion 22 as a result of each of their engagement with a diffe;ent one of
four camming members 40, 42, 44, 46 upstanding from the bottom body
portion 6. Each camming member is arranged lengthwise on a part-circular or
circular line centred on the axis 48 of relative rotation of the top and bottom
body portions 4, 6 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 ap
ammular 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



WO 2005/ 004962 PCT/ GB2004/ 002982 11 The aforenentioned four camm ng +@iER6S
40, 42, 44, 46 al so project upwardly fromthe base 50 of the bottom body
portion 6. Each canmi ng nenber 40, 42, 44, 46 follows a part-circular |ine
centred on wheoossaoawy axis 48. The radial distance of eauahcEmmKoRg:2ENber
fromthe rotary axis 48 is such that each camm ng nmenber | ocates belowits
respective conponent to be cammed (i.e. one of the spike 14, |lever 28, and
pins 34). In the illustrated enbodinent, two camm ng nenbers 44, 46 are

| ocated at the same radial distance fromgthe rotary axis 48 and are
circunferentially offset relative to one another so as to each cama
different one of the pins 34. Simlarly, the remaining two carom ng nenbers
40, 42 are located radially inwardly of the other two carom ng nenbers 44,
46. These carom ng nenbers 40, 42 are again circunferentially offset

relative to one; di st.ance from
the rotary axis n@@g} q‘ﬁ{ace?% hé‘ ﬁd C@?;?gtaﬁrohgﬁ 3 mzfgttﬁ%rﬁ ﬁ@bg’f&Shese
canmi ng menber sﬂlé&;enmél boslyspwﬂrbd hatandr(alpﬁlesartddg@mm Ptionrepiey $648d! ocat es

so as to camthe spi d the ot her one of said ramm ng nenbers | ocates
so as to cam t h&™g ﬁgasﬁeé% ¥f 5¢ AL 19 FRRRME intothy certreof the tep der f or

the stop projec \VI=Tak N oY, at top and
bot t om body por%‘?c%[}jomor; ¢ 6131@5’%3’% ?i |ﬂ Eldg Qtiihtglgnt‘t;.er\)/Een(rﬁi %Homx%nﬁg%ogé oj e Eq%l on

has the same r aﬂpmtat@bbxlan@nﬁ/mmah'efpp offanlip faxicsing Soaprising t@@rmhungieﬁerrber

42 associ at ed Wlthth ion 70|s

ci rcunferenti al WHB?T? f‘lcﬁpvéectt{)a@ﬂgpc‘ﬂ}’vélﬁ%g ORERIRPET ?4123 #ading the
same radial spasisagd vtrmomhiame rexileonyly PidsSedihdrig ibhwardiy' 16 Wi roﬁetah&héry
pogsitioned so as to provide a predeterm ned degree of relative rotary

noti on bet ween lrbe a%sélﬁbh’ﬂdn]l%?é?rtQf’r‘ﬁf’ﬁc?dﬁh?)él?ct‘il‘?fﬁénmbeﬁ“ 54,98 lashiomtmatrer ~ devi ce
2 shown in the upwardly facing annular shoulder 60 provided on the top body portion 4. The

arrangement is such that the top and bottom body portions 4, 6 may be rotated

relative to onte another about the axis 48.

The mouthpiece cover 10 projects radially from the perimeter wall 52 of the
bottom body portion 6 by a distance sufficient to allow the cover 10 to be
moved over the mouthpiece 8 when the top and bottom body portions 4, 6 are
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 68. -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 sutface 68 of the mouthpicce 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.



acconpanyi ng drawi ngs, the stop projection 70 is circunferentially B 2007
positioned so that the top and body portions 4, 6 nmay nove approxi nat el? 80
relative to 7 FEB 2007 WD 2005/ 004962 PCT/ GB2004/ 002982 12 one anot her

bet ween a swonagmomenfi guration, in which the nout hpi ececd/amomiopged by the
‘mout hpi ece cover 10, and a use configuration in which the nouthpiece cover
10 is located to one side of the nouthpiece 8 so as to open the nouthpi ece
8. Although carom ng nenbers 40, 42, 44, 46 and the stop projection 70 are
provided in the illustrated enbodi mnent wi{jh comon radial positions, it wll
be understood that the inhaler device 2 can be arranged so that they all
have different radial positions. The camm ng nenbers 40, 42, 44, 46 each
operate in use to nove an associ ated conponent of the inhaler device 2
between an extended position and a retracted position. Mvenment of the
respective conp L t t S,d n rect on araIIeI
with the rot arngg:‘ggogﬁl pcglgge% |cufnprﬁﬁé Ihg]ﬁﬁeﬂspﬁdan%ﬁ %%s%g T‘Fé bott om
body portion 6) upwirddy dem the myeoacrf ﬂh&slmﬁtoaﬁ e;ddy @@ﬁ%ﬁn@ntgacgaghuﬁlﬁéom ng
menber conprises a_ |l ow porti "a" portion "b", and a high

portion "c". ThBeTS& %\Qa&zh'?dgHG&JF’(VYWI’%{C“@I%]@B ceBFRten the ryigrymiS. of t he
| opi f b,
sl opi ng portiongh rﬁ%fﬂal%&@%?@aﬁ&%nﬂﬁz mkﬁbgﬁ%ﬂ?}éy&%%ﬁ%ﬁ hef 40

associated with t e spi 14 1s own I Flgure y of “exanp
ot her cammi ng ntwbeach 4@nming métibhaleatessbelbvaits pespédtive congohbe@t toobe t he

earni ng nenber 40 s in Fi.qure 3a,  althouygh t cynferential span of
the | ow, sl opi n%ar%fﬁ?lg\é?egt? 56’(% %14bievgr gg ?[f‘lgpmﬁgﬁinx ﬁh‘é‘i"@e ds as
i ndi cated in Fi gHb&lident] twidanntiey wiskesd aad abhag I@Jaecdpwmess%nﬁfraaﬁ? sl opi ng

poftion b of each car om n
distance from the rotary axis 48 and are circumferentially offset relative to one

The

another so as to each cam a different one of the pins 34. Similarly, the
remaining two camming members 40, 42 are located radially inwardly of the
othef two camming members 44, 46. These camuming members 40, 42 are
again circumferentially offset relative to one another and are located at the
same radial distance from the rotary axis 48. The radial and circumferential
positioning of these camming 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 is again
circumferentially offset relative io the calmi‘ling 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



menber is to provide a controlled canmm ng of an associ ated conponent 5 ggg 2007
bet ween 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
7 FEB 2007 wooge86D04962 PCT/ GB2004/ 002982 13 under stREGEGH00HA02I82
follow ng description regarding the operation of the inhaler device 2 that
the relative angul ar positions of the sloping portions 40b, 42b, 44b, 46b
of the carom ng nenbers are critical in ensuring a retraction and extension
of the associ ated conmponents in a coordinated fashion which allows
appropriate indexing and piercing of a nedi canent dose conpartnment. In this
regard, reference should be made to the follow ng description associ ated
with Figures 21 and 22. The stop projection 70 extends fromthe base 50 of
the bottom body portion 6 to a simlar extent as a high portion c of a
carom ng menber QRSN t ki h Y (thor.eference
to Figures 4 anO Sa%?he:rﬁ:g accoﬁ}g’gn |n('Ig;S'ﬁgirbzliﬁ\%\}l%’113’3ITn ?’th kc{?\ﬁ tI%F r%%m%{%‘%engtl at the

| ever 28 conpri slesdf by ¢he avdttpéceonadvel dhgatd apaset carfigurdion 74 witlsh cthe

i nterconnect with one anothih.ag)fulcrun1%§is 76. Th%mlever portions 72, 74
are oriented at PUERFEeEAVET JRdY opist &3 PR SIEHE of i meytbRiste 85048 th@Pemsure an
effective camm gg Rei.RRcBY the | ever carming nenber 42. The.first and
second | ever portion 72, 74 conbine to forma |lower |ever surface 78 having
an elongate rectangul ar planform A sidewall 80 extends upwardly from each

| onger side of | ower surface 78..Ab0 rQjects |ateral out war d
from each si de&gﬁ?ﬁggﬁawg r%en\}e\lﬁr% 49%%?’1 %%ie%zf ﬁ?%iﬁg‘)&xﬁrg}eﬁn Ilzﬁraffher nor e,

an aperture 84profided BMhelithsiratetl babbdiment with eomsionfradiel politiohs, augin whi ch the

stid 54 of the bottom bod p%Ltiog 6 p%sses in the assenbl ed i nhal er device
2 The understood that the inhaler device 2 can be amranged so that they all have

different radial positions.

The camming members 40, 42, 44, 46 egch operate in use to move an
associated component of the inhaler device 2 between an extended position and
a retracted position. Movement of the respective component between these
positions is in a direction parallel with the rotary axis 48 (perpendicular to the
planar base 50 of the bottom body portion 6). In order to move an associated
component, each camming member comprises a low portion “a”, a sloping
portion “b”, and a high portion “c”. The low and high portions a, ¢ are
connected by means of the slopmg 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
circumnferential span of the low, sloping and high portions a, b, ¢ of the

camming members is as 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



aperture 84 is oval or otherw se elongate in shape so as to prevent thessbard
54 fromrestricting rotation of the lever 2 8 about the fulcrumaxis 76. In
t he assenbl ed i nhal er device 2, the bosses 82 of the |l ever 28 locate in a
snap-fit fas0iens/ondsshin the | ever recesses 30, 32 of thedyarR2EH00282y
‘portion 22. 7 FEB 2007 WD 2005/004962 PCT/ GB2004/002982 14 In use, a |lever
28 rotates in a first direction within the |lever recesses 30, 32 as the
spike 14 is canmed to an extended position by the sloping portion 40b of

t he spi ke camm ng nmenber 40, and in an opposite second direction when the

| ever first portion 72 is noved to an extended position by the sloping
portion 42b of the |lever canm ng nenber 42. In the assenbl ed i nhal er device
2, the lower surface of the first |ever portion 72 engages the sloping and
hi gh | ever carom ng portions 42b, 42c whilst the |ower surface of the
second | ever port,io 4 Lke: J. LI qhe r from
the foll ow ng dggg?ﬁggi%ﬁﬂgﬁ%fﬁ%%gﬁﬁf?ﬁggyaéﬁﬁt%ggh%fm?hgx#ggﬁrgfgggis to
nove the spike jaldrrdeficarn thxt ke ddativeasistiian positionswifithdrslopiagiortians ¥4b,
penetrates a medi canent dose conpartnent, to a.retracted position, in which
the spike 14 i§2§p%d6bpémq%@%awm?s¥ﬁaream§ dyensyring 8 retRgton andy

cartridge 12 ngpy. [} %tf%eaﬁgoﬁat&ﬁ gﬁxﬂpﬂﬁﬁﬁ iffa é%%if?ﬁ%ﬁ%hfoﬁ%lﬁm allows
appropriately advanced. 1t 1s to be enphasi sed that the spike 14 1s noved
from t he extendggroptistetihdaxirtgoandt fiercingtaf acinedicposit tdosmcdypareemms  bf this cammi ng
action on the |ever Zg?rathﬁr 3 an Yo & s?qkp big%Lnﬁ neangz%ﬁuc as a
hel i cal conpr eSE8%h Esreag FIYUd b Tpafg e Jhe Tolostng AECHPIE 38 B 18iyn spri ng
bi asi ng nmeans q@@ug¢2p§ﬁgbj‘n respect of the spike 14, the advantages of
both extending and retracting the spike 14 by neans of a cannning action
are twofold. Firstly, the force applied to the spike 14 in noving the spike

14 fromthe eXt’,ﬂ@%?&) ﬁ%ﬁcﬁérp% EQtehfer bRt the GhRISPOSthE b8Rom body portion 6

to a similar extent as a high portion ¢ of a camnming member so as to ensure

abutment with the lever 28.

With reference to Figures 4 and 5 of the accompanying drawings, it will be
seen that the lever 28 comprises first and second elongate portions 72, 74
which interconnect with one another at fulcrum axis 76. The lever portions 72,
74 are oriented at a suitable angle relative to 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 73. A Dboss 82 projects laterally outward from
each sidewall 80 in line with the lever fulerum axis 76. Furthermore, an
aperture 84 is provided in the lower lever surface 78 through which the stud 54
of the botiom body portion 6 passes in the assembled inhaler device 2. The
aperture 84 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.



is not limted by the biasing force of the biasing neans (which, in th§~§a%§
of a conpression spring, is dependent upon the extent of conpression7 it 2007
reduces wth the extent of conpression). Thus, the possibility of the spike
14 becom ng WR&p§/4962 he ext ended position by, for exanplrd@bldoss, Pi er ced
by the spike 14 is significantly reduced. A second advantage of the dual
camm ng action is that the relative angular positions of the top and bottom
body portions 4, 6 7 FEB 2007 WD 2005/004962 PCT/ GB2004/ 002982 15 when the
spike 14 (i) begins to nove fromthe fully retracted position and (ii)
finally |l ocates back in the fully retracted position, nmay be nade to be
different and, simlarly, the relative angular positions of the top and
bottom body portions 4, 6 when the spike 14 (i) first locates in the fully
extended position and (ii) begins to nove fromthe fully extended position,
may be made to pe different. This cap. be benefi.ci,al, in coordinating the

pi ercing and i ng’e??fanag{ev?ruﬁ;ﬁta&??sm ﬁrép%%cttWBi%lc e eV fEgaRses R%Fgg&?es 9:.to
10 of the acconpanyiked4ds amnes to &P REAERSpRRidn e Wt BforaanasRtri cal Iy
arranged within and connected to an outer tube 88. Thé inner tube 86 is

shaped and si zetlie spkasamyingomambenft Rndrin aumrpesiterssnord directioy ethea thadi al | y
ext endi ng tube lggﬁrg%ﬁtt e &Ge F%'noggdj% 8%#819%” egiﬁc’ﬁ% tﬁte Q’%&’i @w{;‘tﬁbl e neans

may be used to @ e nouthprece to t at'e 88 of the
nmout hpi ece 8 i siphdpledicendamndrgrembeiwt. t he nouth of a user may forma
conveni ent and confortable seal with the inhaler device and thereby

facilitate ready inhalation of a nedicanment dose. The spike 14 is shown in

Figures 6 and 7,Qfe {REniREE RBRRIULNG: SHANANES surth® of S K&t kdedRiiflEP @
T- shaped fluid passageway which is made up of a first fluid “passageway 92

havi ng an i nl etengdgeatht shopingiendehigh evenermmingarastiensi42hi #2¢ whilst the lower
surface of the second lever portion 74 engages the spike 14. It will be

understood from the following description that the primary purpose of the lever
28 is to move the spike 14 from an extended position, in which the spike 14
penetrates a medicament dose compartment, to a retracted position, in which
the spike 14 is spaced from the medicament cartridge 12 so that said cartridge

12 may rotate and a fresh dose of medicament thereby appropriately advanced.

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 reiracting 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
ig 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



passageway 98 having an inlet 100 and joining with the first fluid 7 FEB 2007
passageway 92 at a restriction 102 in the first fluid passageway 92. FE
wi |l be understood that, during use of the inhaler device 2, the inhalation
of a user dwemeooade9set hrough the first fluid passageway Beriieoisolass Nl et 94
to the outlet 96 through the restriction 102. It wll be further understood
that the restriction 102 provides a venturi and reduces the local static
fluid pressure. As aresult, fluid is encouraged to flow through the second
fluid passageway 98 fromthe inlet 100. WWen the nouthpiece 8 is uncovered
and ready for use, the inlet 100 is 7 FEB 2007 WO 2005/ 004962

PCT/ GB2004/ 002982 16 |located within a pierced dose conpartnent and, as
such, fluid flowing fromthe inlet 100 through the second fluid passageway
98 and into the nouthpiece 8 via the outlet 96 tends to be entrained with

medi cament (dry_powder e Lcament) contaiped.i,n_the, pierced dgse
conpartment. | t‘f"%ﬁmﬁ‘e B%IE%@%E@@F%P 2 L}Oﬁg O_thw(rjfg& F‘?@PF@&%@’?E@SZM i onal ;
however, since fifali9a6ts badkainahé Gillyofctratted p6afiB1) tmay e BdS RN datrd: to be a
preferred feature. The T-shaped fluid passageway is defined in a body 104.

The body 104 haanda sivgilenyi tty stletivecangids wpRieons| af Eiegiapedndyboithm bedske

canmm ng nenber . f ! . i ho 4 i.s provided
to be engaged bé/%%l%ﬁg % g&%%‘?h%gﬁ ?(% gcﬁ;e@%ﬁ %F ?c[cﬁ{ggﬁ%@%r}ﬁ%e ge%fl%cgpﬂsétéo f the

i nhal er devi ce #d (fihbsginsstrthaeefrdMSthe Sulpy eserdbdoyositha, hayae Rds &S to
retract the spike 14. Wth rﬁ%ﬁéenge_{o Figure .7 it will be seen that the
portion 110 of $HgeRlj ks £4n THIPR &féé?ogﬁ 8% the RisEr iR PEAInxing
conpartnment is Qrowhded as a separate conponent which is connected to the
rerfai nder of the spike body 104. Wilst the spike body 104. can be made as
a unitary conponent, the provision of the piercing portion 110 as a

separate Conponﬁ%tmgllﬂllpqg@ g &eshgﬁriﬁiﬁ]gurgg 51638 ot e Lé?:ompanying drawings
comprises an inner tube 86 concentrically arranged within and connected to an
outer tube 88. The inner tube 86 is shaped and sized so as to locate with an
interference fit over a radially extending tube 90 of the central body portion 22.
Any other suitable means may be used to attach the mouthpiece to the tube.
The outer tube 88 of the mouthpiece 8 is shaped and sized so that the mouth of
a user may form a 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
L 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 96, and a second fluid
passageway 93 having an inlet 100 and joining with the first fluid passageway
92 at a restriction 102 in the first fluid passageway 92. It will be understood
that, during use of the inhaler dsviee 2, the inhalation 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



be made of a different material to the remai nder of the spike body 104.
Ideally, the piercing portion 110 is manufactured froma hardwearing7FEB2007
netallic material whilst the remainder of the spike body 104 is

manuf act ur eVO2F0eddsd astics material. The | eading end QeridiBoRiodidss N9
portion 110 has a conical shape which is effective at piercing a dose
conpartnment. A circunferential groove 112 is provided in the piercing
portion 110 adjacent to the |leading piercing end thereof. A frustro-conical
surface 114 is |ocated between the |eading piercing end and the
circunferential groove 112. The frustro-conical surface 114 operates in use
to campierced material (for exanple, foil) of a dose conpartnent axially
along the length of the piercing portion 110 and into the 7 FEB 2007 WO
2005/ 004962 PCT/ GB2004/ 002982 17 circunferential groove 112. In this way,
the piercing process is.inprov and a nore effective seal between the

pi erced nateria OC%Fﬁ‘zwftﬁgl %F‘S?Cégﬂasep‘i?mﬂﬁgﬁl% (va :P%S‘ﬁ:hoﬁwéé&wmg fisnrtie t he

ef ficiency of apysqnd furbiphth@bdcond FRkd§sbReHiPos aﬁ@fi‘;’t&&@%ﬂ'\ﬁ? ﬁé‘%{}i&ved-

Wth reference to FI?UFE 6 of the acconpanying draw ngs, It | e seen
that the spi kethbodytlet086i tengy dei dedemtiaited Woitle| madjetreeryr ¢frec pbotered 16, 118

which extend |ongitudinal ly in di.recti,on parallel wth the |ongitudinal
axis of the pi @F%F%en&o?oflf%%edﬂ&e pfﬂ'gecﬁ)ﬁgieegﬁpgﬁgle&tl\gf Wrilli%e F%B@gt?iivel y
locate in groovgst thdres@itioh 101eisCopidnal; hedywepOEhtOR: 22sc8NEnAIRGSE RY
constrain novenent of the spike 14 to a |linear novenent between the

ext ended and r enpdieamst,ibisicepydaed fope aprgureddpaare. t he projections 116, 118
slide along the grooves 24, 26 in use and thereby limt undesirable
nmoverments of the spike 14. Wth reference to Figures Il and 12, it wll be
seen that the cBrtT-ahapbddipid pssagevny 22difsned igiarbody d04.diThe bolipped hanarponent
having a centr ag!am%'ligg‘g&rrfa'c%alb@(which is engaged by the spike camming member 40. A

further surface 108 of the spike body 104 is provided to be engaged by the

second portion 74 of the lever 28 during use of the inhaler device 2. This

surface 108 is pressed by the lever 28 so as to refract the spike 14.

With reference to Figure 7 it will be seen that the portion 110 of the spike 14
which in use pierces a medicament dose compartment is provided as a separate
component which is connected to 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 fiom a plastics
material. The leading end of the piercing portion 110 has a conical shape
which is effective at pisrcing a dose compartment. 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 frustro-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



extending recess 120 in which the Iever 28 and spike 14 locate. The . prnane7
af orenenti oned 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
provi ded i nwdnenosieoabgral body portion 22. In the assenbl edciaisabriodgyi ce 2,
the stud 54 of the bottom body portion 6 extends through the aperture 126.
A further aperture 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 fromFigures 11 and 12 that the central
body portion 22 defines the aforenentioned two cylindrical pin guide ways
36, 38. Each guide way 36, 38 conprises an annul ar shoul der 130 agai nst
which a helical conpression spring 132 (see Figure 1) for biasing the
associ ated pin 34 abuts. 7 FEB 2007 WD 2005/ 004962 PCT/ GB2004/ 002982 18

Each pin 34 also.conpri an ul ar . shoul der 134 (see Figure 1) agai nst
whi ch the associcéttc'élan}%ée&ﬁgf%rggﬁlegﬂ pf“itftfbg ‘f@éqg%ﬁltegc.mgl‘ﬂ’f@ceéﬁhmf%ﬁm‘émdder 130
in each pin gui dem¥@¥%{i3&ive 3810 friutt g r; - ugh
which, in the gggenbled inhaler(gégP%g¥%%ﬁéH£§§§g?gﬁgdﬁ%ﬁﬁgéﬁﬁg#gﬁgbts.It
wi |l be understipgiovidedt tAsesusbthe sffiaeneypefl rgust82 iphalsiies imgatradingeach
annul ar shoul der d130, 1;],34 sg 8s to ensure the associated pin 34 remains in
contact with tH¥ (1%&1?8%'15%%?“ carom ng nmenber 44, 46. The spring 32
ensures that the associated pin 34 renains in contact with at |east one of

the portions a, b, ¢ of the assqgciated pin camm ng nmenber at all times. The
medi cament car t Y dyBronce dedigwe s of thaarramnanyg fravgnss dusilhbe seenphatr al i ty

has a port | on vhreh ca o PP RO TR S RbipeoBE 116 B RGHE 0™
shown in the acesnphivpigimedishlywinng directianoparhlladfwithh ihet lpngidiicd n®ist of the

piercing portion 110. The projections 116, 118 respectively locate in grooves

24, 26 of the central body portion 22 and thereby constrain movement of the

spike 14 to a linear movement between the extended and retracted positions. In

other words, the projections 116, 118 slide along the grooves 24, 26 in use and

thereby limit undesirable movements of the spike 14.

With reference to Figures 11 and 12, it will be seen that 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 cen‘éred 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 aperture 128 iz also provided in the cenfral 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.



dose conpartnents 140 are arranged in a circle and forned integrally W%%Bzm”
the <cartridge body 138. A cartridge conprising a different nunber of S
conpartnments may of course be provided. A lower side of each conpartnent

140 is | ef t voperwsapese manuf acturing the cartridge 138 soras/dmomlobnge each
conpartment 140 to be filled with an appropriate dose of nedi canent. Once
each conpartnent 140 has been filled with nedi canent, each conpartnent 140
is sealingly closed by neans of a piercable material 142 (for exanple,
nmetallic foil). The piercable material mag be secured to the cartridge body
133, so as to sealingly close each conpartnent 140, by suitable neans such
as an adhesive applied to the perineter of each conpartnent 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
t hrough the ope ed r t ose.proximty
of the nedi cameﬁ% g@gﬁ%%%lﬁié@%ﬁﬂﬁ%sﬁﬁns al %gﬁrrl}:?g{rat%ﬂg%[tge? %ﬁ %ga“%b

2005/ 004962 PCTykioR Gifi4s862882 cdrfipredsien Qﬁrngrﬂﬁ%uﬁodmebﬁﬁuﬁﬂéﬂdﬁﬁer gompri ses
thirty projections 144 (i.e. ope ection 144 for each conpartnent 140).
One projection lﬁﬁdb%maﬁuﬂ%‘ﬁ%% e déﬁln%ﬁ(% SrtdR by GRrERIS Nl 36 ¢hmwueh whishovi de a
cartridge stop jyember Iy bgye. each.,of the
proj ections 145 S gﬁ%ﬁa?ﬁﬁ?h%ﬁgsgggg %éyg&9§m252ﬁ§3 58§?ésu$faélgi45 whi ch
corresponds to wdsistuod thaivhe smmpa:saomfsptmg b&%presmnmunsateam&nﬁmai he top
body portion 4., T 144 ve past. the stop nenber
at 193. I—b\A/everSho‘glﬁngO g%?? %Snto eﬂ’ﬁurg%yelﬁsﬁo?%y?x pglgﬁcﬁ?g PHEUR PYRY ‘W}’t h the
absence of suchh@ agdodiatednsin ich@Mmis® ndnbk 40) 981 deds pﬁh?g2 SBRRE iy Ghe aDUL LI NG
t hel. menber at 193. Each projection 144 extends radi al fromthe outer

ci rounf erence GFsaciehiAGYPMBHER pottact GFith st Bi“b?fa@? iPTiiopa 4, b, ¢ of

the associated pin camming member at all times.

The medicament cartridge 12 comprises an annular body 138 housing a
plurality of compartments 140 for storing a dose of medicament. Each
compartment 140 has a portion which can be pierced by the spike 14. In the
cartridge 12 shown in the accompanying drawings, a total of thirty medicament
dose compartments 140 are arranged in a circle and formed integrally with the
cariridge 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
1382, so0 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.



is further circunferentially |ocated between adjacent conpartnments 149ged 7
projections 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
ensur e t hat wigmoeoanaseri dge 12 i s advanced (under the bi asPorGasitoiorgf the
spiral torsion spring 16) by a single conpartnent 140 each tine the
nmout hpi ece 8 is opened and cl osed by the nout hpi ece cover 10. As will be
appreciated from the forthcom ng descriphgon of this indexing process, the
circunferential 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 is able to advance. It will be understood
that, if the diameter of the pins 34 relative to the circunferentia
spacing of the projections 144 is too great, then the cartridge 12 wll be
unabl e to advance (see Figures 21 and 22). In addition to the cartridge

projections 144 i . dy A LAl Mirtd HQLE o] :
ci rcunf erence ogﬂ?hcg%ﬁgiﬁgryb%%yﬁ%%f %g&%eﬁr%herm%ipg%{ngbﬁls E%ﬁjhé%t?ngn 146
ext ends radi al | yrojevnian dug fér each comparmert 140). cOnd progaetien afayttearrranpediinar body

138. The purpose of the further projection 146.js nerely to 7 FEB 2007 WO
2005/ 004962 PCTFESBISBIROBEEED 5y s %a&a@%ﬁ Fﬂgé{igéosﬂt‘kpeg‘ﬁﬁﬁaﬁ AYEEied 147 in

the outer surfagg, el THRGLABMH ¥ ea¥Rbf the 2oiedtioh 845 BY dubs ek WeyBBBDRLve18 and
t hereby prevent relative rotary novenent between the cartridge 12 and the

spring drum nenbelant@pes sefackilgy vdichsorrespands to/a slpptHowegmarfice of thhstopar t ri dge

L2, e i e, of neaRl SOPRCL TR A, RRAEL! SySgbABphdn By g

a ecific to 0se of
nmedi cament cont giove asithfistopthaniss a0¢Hnt Eidweeanpas proatiol 484 ak n92 hery
cartridge 12 s h%gmghgrgctégs%d%ﬁmotgg ggg,eingegofd srugl\{m-a rs]%%f portion so as to provide a stop
member for abutting the member at 193. Each projection 144 extends radially
from the outer circumference of the annular body portion. Each projection 144
is further circumferentially located between adjacent compartments 140. The
projections 144 are, in use, engaged and disengaged by the pins 34 in a
coordinated fashion controlled by the pin camming members 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 compartment 140 each time the mouthpiece § 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 is 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



the array of 30 conpartnments 140 are nunbered consecutively from1l to 30 and
the indicia 18 indicates the nunber of a particular conpartnent 140. iR 2007
the nouthpiece 8 is covered by the nouthpiece cover 10 in the assenbl ed
inhal er dewoeogsooddiz indicia 148 is visible to a user tg@eHioSeodgadow or
aperture 150 in the top body portion 4 and, in the inhaler device 2 shown
in the acconpanying drawi ngs, the indicia 148 thereby indicates to the user
the nunber of conpartnments 140 whi ch have not as yet been used and which
remain. filled with nedicament to be. inhgled. Each tine the nouthpiece 8 is
opened and cl osed with the nouthpi ece cover 10, the cartridge 12 advances by
one conpartnent 140 and the nunber shown in the w ndow 150 reduces by one.
The spring drum nmenber 18 is shown in Figures 15 and 16 of the acconpanying
drawi ngs. The drum 18 has a circul ar dish shape with an annular wall 20

upstanding fromthe 01 cunferen |aI &gpigé of, a c%rcu ?ﬁﬁ %se 152 An
aperture 154 i sS$8& Pit ﬁéaﬁ?sﬁ’(’{l 15 0BG QU FERST Py DR uall annul ar
wal 1 20. 1n thepggempl gdid nhaixﬁrm&%uércqs%ﬁch%e%w pRéveR¥ LERHve trg{a the
aperture 154. A slot 15 extends through the full "thickness and h of the

annul ar wal | 20mpyemeng betses sthe 38riridge A sreldihgl $pyingudrem swnfbec d8ofsed he wal |
20. In 7 FEB 2007 2005/ 004962 PCT/ GB2004/ 002982 21 the assenbl ed

i nhal er devi ce 28"8n’énd 160 of the torsion spring 16 extends through the
slot 156 and |l ocates in the recess 158 flush with the radially outer
surface of the wall 20. The end 160 of the spring 16 is thereby fixed
relative to thanapr iy WB%TFh"?S‘hePiaﬁﬁlFlg‘%/ I the pide f ach sommpartwignt P dr um 18,

two_hol es 162. c#gésﬂ%xtro gsfd@ p‘ﬂyﬁhed W ﬂlellclablg%&mqfls 5&3@1@5‘%{ }andw.% |20 and
a y oppo

arel |l ocated di trical site one
148 specific to the dose of medicament contained within the associated

compartment 140. In the cartridge 12 shown in the accompanying drawings,
the array of 30 compartments 140 are numbered consecutively from ! to 30 and
the indicia 18 indicates the number of a particular compartment 140. When the
mouthpiece 8 is covered by the mouthpiece cover 10 in the assembled inhaler
device 2, the indicia 148 is visible to a user through a window or aperture 150
in the top body portion 4 and, in the inhaler device 2 shown in the
accompanying drawings, the indicia 148 thereby indicates to the user the
pumber 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 dram 18 has a circular dish shape with an
armular wall 20 upstanding from the circumferential perimeter of a circular
base 152. An aperture 154 is positioned in the base 152 concentrically with the
anpular 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 will be understood therefore that the holes 162, 164 extenqgpd,A
direction parallel with the rotary axis 48. The |ongitudinal axis of the
holes 162, 164 align with the |ongitudi nal axis of correspondi ng hol es 166,
168 in the wopokosyszporti on 4. The four holes 162, 164, prié&B2iGB08Re used
during the assenbly of the inhaler device 2 rather than during actual
operation of the inhaler device 2. In the assenbl ed inhal er device 2, the
cartridge 12 is held by pins 34 against a biasing force applied to the
cartridge 12 by the torsion spring 16. The rotary force applied to the
cartridge 12 by the spring 16 is reacted against the top body portion 4 (as
w Il be described hereinafter). However, in order to hold the cartridge 12
in position relative to the top body portion 4. against the spring bias
during assenbly of the inhaler device 2 (i.e. before the pins 34 have

engaged with the, radi roj.ectio rtridge 12), W re or
other rigid tooﬁhei %Sg%ﬁélﬁgd&{aﬁegodgéﬁéz%} ﬁgnﬁfé} L%fglgﬁ]féﬁfm%&ﬁméég e)it%'gfsof t he
drum 18 and t op tietakh fheislot AB6 4nd Idtatel i theangcess d5aThuvle withttaé t@miRfodidie dr um
18 and top body portign 4 is frevented (despite the bias of the torsion
spring 16). Onéwfackel thermalbtl. JBie @l 190 thesaripedods fhsreby faed Telnévectar t ri dge

12 is preventeg,f Hgﬁfggng by means of a pin 34, the wire or tool may be
renoved fron1eaéﬁ$ﬁg%r of aligned holes 162, 164, 166, 168. The torsion

spring 16 is shown in Figures 17 and 18 of the acconpanying draw ngs. A
first end 160 of_.the sprin 6 s provided w th.a U shaped hook 7 FEB 2007
WD 2005/ 004962 %@Fﬁb@ﬁg‘o‘ﬁﬁ‘%ﬁé@&e Q&“&xﬁﬁ*}%l%&’&t}&“i 0 B sl eropst of the
spring drum 18 ag fane¥pieskde H886F WARAD0 anlihee WdbRA demsbiddy FbpbdiR hRM i Ny 16

is provided with a square rectangylar or ag% ot her non-circular shape for

| ocat i ng about anadlesry el el drerigndsts ofdatheipfamdpeidthe holes 168, 1¢Pewend freat op body
portion 4. The gecond Bnfiell 4% Yhe t&SHIL A8, Ihe longitudinal axis of the holes

162, 164 align with the longitudinal axis of corresponding holes 166, 168 in the
top body portion 4. The four holes 162, 164, 166, 168 are used during the
assembly of the inhaler device 2 rather than during actual operation of the
inhaler device 2. In the assembled inhaler device 2, the cartridge 12 is held by
pins 34 against a biasing force applied to the cartridge 12 by the torsion spring
16. The rotary force applied to the cartridge 12 by the spring 16 is reacted
against the top body portion 4 (as will be described hereinafter). However, in
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, 168 of
the drum 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, 163,

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



l.ocates about said portion 172 of the top body portion 4 so as to remgigRg,g7
rotationally fixed to said portion 172. O her suitable neans for retaining
the first end 160 of the spring 16 to the drumI18 and the second end 170 of
the spring w6 20as/0p4ve2t op body portion 4 nmay be provi ded.pCileBaomobasely
portion 4 as shown in Figures 19 and 20, conprises an annular wall 174
upstanding fromthe circunferential perineter of a 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 may al so be provided with simlar
ri dges. These body ridges are optional. A slot 180 al so extends through the
t hi ckness of the annular wall 174. In the assenbl ed inhaler device 2, the
radi al ly extendi ng tube 90 of the central body portion 22 locates in the

sl ot 180. The . 4 | I ] 1 th one. o r
apertures 182 ﬁ\ﬁ}? %%aé@ﬁgﬂ %‘%F%ﬁ?%\%%igj{’ﬁ@fgggﬁﬁg §h§29§ \é\é gﬁclvk?\kl/ﬂgi C{reS q@’ e
adnitted into tHEheiomie@chd70 of the ksririghteaik erovidedlywitls a SR aesignias of Bial ed
fromthe cartridqe 12. ldeally, the air iplet apertures are |ocated in the
annul ar wal | 174155 098-Qirsulgr iséli’evﬁof lpcaiing pEQUL 3 porrgspending, pilaglyeshapgh

provided in the genlralr DOGY RPEL] 2n 4 nThdES [ ] iryds
directed along t g[mrne?ézss 120{%?n6%)ﬁgo%§%t ral bodflﬁll\%)(érrlgtl ilgﬂ%ggwgg%gr%és t he
inlet 94 of the lspidseatibgt s&dngdrtion Ui72 hofréispleptbady pdrdon dpsdadytopendairpn 4, an

aperture in the base 176.i r.qvi ded C rically wth _the annul ar wal |
1F7)4 for receivi AQRIPHE fgﬁaﬁ‘-’gf’@t@amr’r gﬁ;ti irh‘ciug,ablgﬁ‘éeagﬁg‘?}'l GEINRR ffer s 56,
58 of the stud st chdFi® AO0BT spiR 2005 HRDAAER 1 PGRA BB2AREADORD870 23 theThe

various positions of the pins 34, spike 14 and lever 28 relative to their
associ at ed car orfPrieg hetpsbe tordydy portiong magbepepvided- st op projection 70 as the

The top body portion 4 as shown in Figures 19 and 20, comprises an annular
wall 174 upstanding from the circurnferential perimeter of a circular base 176.
At least 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 may also be provided with similar
ridges. These body ridges are optional. A slot 180 also extends through the
thickness of the 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,



mout hpi ece 8 and nout hpi ece cover 10 are rotated relative to one anot her
about the rotary axis 48 are shown in Figures 21 and 22 acconpanyi ng 7 FEB 2007
drawings. It wll be understood fromthe above description, that the top
body portionV® 28%P%%ent ral body portion 22 (and the spi kectdsbomess:28 and
pins 34 nounted 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 portion 6, but also rotate
relative to the top body portion 4 when 4she cartridge 12 advances under the
bi asing action of the torsion spring 16. The principal stages of operation
when rotating the top and bottom body portions 4, 6 relative to one anot her
are described with reference to Figures 21 and 22 in the follow ng table.
In Figures 21 and 22, P1 (pin 1) refers to a first pin 34, P2 (pin 2)
refers to a second pin 34,1 refers to the lever 28, and S refers to the
spi ke 14. The subscripted nunbers refer to the eight principal { stages of

operation identThé egridus daaltloawiofighd pidk 84, Ishikei 14| ardl ROedEs WlARELSHOREt hat
the pins 34, lever 28 and spi ke 14 nove between the positions of each

principal st agesasatad copmdBaubes f0pe2 i G4 dbe HOP tneiewigR IR asgtherenber s
40, 42, 44, 46 L i 6._ar Qtat e
relative to onemgﬁtggjﬁg? égg%%%tq thp %Re: ?ﬁegggﬁggﬁ%@%ﬁﬁﬁ%o%@%?ﬁw@w
2005/ 004962 PCThEBRBAAO2D82 sAdwn b Fegueed 2T ninhhadtotiphpying eratGyey el
configuration to.a nouthpiec uncaovered configuration (Fjgure 21) (1)
Mout hpi ece ful Ivllﬁb‘?ﬂé’?c{%&-"’d 1%?‘?[ ﬂl[;|e VE SEFTIRNRD: ‘F’? & ‘P‘i“iydiﬁ’étmﬁ_‘ ﬁiﬂ‘i is
extended into canihi 988, gorion ORI theedikel 142 el 98 kihdl fifis BT hbL S

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 similarly rotate relative

to the bottom body portion 6, but also rotate relative to the top body portion 4

when the carfridge 12 advances under the biasing action of the torsion spring

16- 4

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 move between the positions of each principal
stage as a consequence of being camined by the camuming members 40, 42, 44,
46 as the top and bottom body portions 4, § are rotated relative to one another

about the rotary axis 48.



agai nst spring bias Lever is extended so as to retract the spike (i,ggpbiif
medi canent extraction facilitating neans) Cartridge dose conpartnent
nunber 19 is shown in the wi ndow (2) Muthpiece half uncovered - Pin 1lis
ext ended i ntwo cexswedcige dose conpartnent 26 but is not Ilpoxlgmguatob®s2
cartridge against spring bias Pin 2 is extended into cartridge dose
conpartnent 12 and | ocks the cartridge against spring bias Spike is
retracted from.cartridge Lever is extended so as to retract the spike The
sanme cartridge dose conpartnent nunber 19 is shown in the w ndow (3)
Mout hpi ece three quarters uncovered Pin 1 is extended into cartridge dose
conpartnent 26 and | ocks cartridge against spring bias o Pin 2 is retracted
fromcartridge and is |ocated adjacent the next cartridge dose conpartnent
11 Spike is retracted fronlcartridge Lever is spaced fromlever camso as to

al'l ow extensi OnNPovem nt | ntf? I?lg'trltlh%{e(cjeq covered configuration fo a mouthpiece

uncovered configuration (Figure 21):

(1) Mouthpiece fully covered -+ Pin 1 is refracted 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 exiended into cariridge 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

» Spike is retracted from cariridge

o Lever is exiended so as to retract the
spike

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

(3) Mouthpiece three quarters -
uncovered = Pin 1 is extended into cartridge dose

compartment 26 and loclz cariridge
against spring bias

o Pin 2 is retracted from cartridge and is
located adjacent the next cartridge dose
compartiment 11

> Spike is retracted from cartridge

» Lever is spaced from lever cam so as to
allow extension of spike into cartridge

» Cartridge dose compartroent number is
changing in window — no number shown

» The cariridge dose  compartment
previously shown in the window is
aligned with the spike



Cartridge dose conpartment nunber is changing in wi ndow - no nunber shew3ggs
The cartridge dose conpartnent previously shown in the windowis aligned
with the spike 7 FEB 2007 WD 2005/ 004962 PCT/ GB2004/ 002982 25 (4)

Mout hpi ece fwbhgoswmoevered - Pin 1 is as in (3) Pin 2PCs/GB00400498) Spi ke
has pierced and extended through the foil of the aligned cartridge dose
conpartnment Lever is as in (3) The cartridge dose conpartnent nunber in
the windowis as in (3) (5) Continued rotation of bottom body portion and
nmout hpi ece cover on the one hand relatiye to the central/top body portions
and nout hpi ece on the other hand is limted by abutnment of the |ever

agai nst a stop projection extending upwardly fromthe bottom body portion.
Maxi mum rel ati ve angul ar novenent is 90. Myvenent from a nout hpi ece
uncovered configuration to a nouthpiece covered configuration (Figure 22):
(6) Muthpiece fully uncovered - Pin 1is as in (3) Pin 2 is as in (3)

thl g|e| IO\?V | ocat ed | r(])ut%%{eger }‘Lﬁ]]?'uncovered (3-) PmLf is ad (§)0aced fromspike camso as
Pin 2 is as m (3)

» Spike has pierced and extended through
the foil of the aligned cariridge dose
compartment

+ Leverisasin (3)

» The cartridge dose compartment number
in the window is as in (3)

(5) Continned 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 movernent
15 90°.

Movement from a2 mouthpiece uncovered configuration to a mouthpiece
covered configuration (Figure 22}:

(6) Mouthpiece fully uncovered - + Pinlisasin(3)
» Pin2isasin(3)
~ » Spike is located in cartridge as in (3), but
is spaced from spike cam so as to allow
retraction of spike from the cartridge
{ = Lever is engaged with lever cam
o The cartridge dose compartment number
in the window iz as in {3)

(7) Mouthpiece half covered
(same relative angnlar p051t1011
as for (2) except that pin 1 rather -
than pin 2 locks the cartridge . - .
against spring bias) o Pin 1 is exiended into cartridge dose
compartment 26 and locks cartridge
against spring bias
« Pin 2 is exftended into cartridge dose 11
but is not locking the cartridge against
spring bias
> Spike is refracted from cartridge



retraction of spike fromthe cartridge Lever is engaged with |ever cameq 1007
The cartridge dose conpartnent nunber in the wndowis as in (3) (7)
Mout hpi ece half covered (sanme relative angular position as for (2) except

that pin | rabhesnesothan pin 2 1 ocks the cartridge agai nFeras2063@obsas)

Pin 1 is extended into cartridge dose conpartnent 26 and | ocks cartridge
against spring bias Pin 2 is extended into cartridge dose 11 but is not

| ocking the cartridge against spring bias o Spike is retracted from
cartridge 7 FEB 2007 WO 2005/ 004962 PCT/,&B2004/ 002982 26 Lever is
extended so as to retract the spike The cartridge dose conpartnment nunber
in the wwndowis as in (3). .(8) Muthpiece fully covered (sanme as (1)
except that the cartridge has noved on by one dose) Pin 1 is retracted
fromcartridge Pin 2 is extended into cartridge dose 11

» Lever is extended so as to retract the
spike

+ The cartridge dose compariment number
in the window is as in (3).

.(8) Mouthpiece fully covered
(same as (1) except that the
cartridge has moved on by one -
dose) + Pin 1 is retracted from cartridge
( + Pin 2 is extended into cartridge dose 11
\ and locks the cariridge against spring
bias
» Spike is retracted from cartridge
+ Lever is extended so as to retract the
spike
» 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 piexces 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 m a downward direction when
moving from the retracied position to the extended position. As such, it will be
understood that the top bedy portion 4 will be located below the bottom body
portion 6. In other words, in use, it 18 desirable for the inhaler device 2 to 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 cariridge
compartment will move under the action of gravity away from the
compartraent 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



and | ocks the cartridge against spring bias Spike is retracted from,gega007
cartridge Lever is extended so as to retract the spike Cartridge dose
conpartnment nunber 18 is shown in the wi ndow As described in relation to

t he acconpanrypngos@osvs Ngs, the inhaler device 2 is orienicgthsaoddasds; t he
medi canment extraction facilitating neans (spi ke 14) noves upwardly froma
retracted -position to an extended position. As already discussed, the spike
14 thereby pierces a dowmmwardly facing surface of a cartridge conpartnent
140. However, in use of the inhaler deviceg,2, it is preferable for the

I nhal er device 2 to be rotated through 180 so as to be oriented in such a
way that the spike 14 noves in a downward direction when noving fromthe
retracted position to the extended position. As such, it will be understood
that the top body portion 4 will be | ocated bel ow the bottom body portion
6. In other words, in _use, it is desirable for the inhaler device 2 to be

oriented the ot HEPaaSHEhEy sBrcehdrogp e mit LORRIhs apike dbr eIhis amprEemsntbl e
reason for this piefehd£Amdseodt iahiat LR ksgkhat nedicament in a cartridge

conpartnment will nove under the action of gravity away fromthe conpartnent
surface to be pierced by the spike 14. Medicanent in a pierced conpartnent
140 will not th tend tq col.l ect ar?und t he spi ke 14§Hgvuéi§r\g |1 .7 FEB 2007
WD 20051004962 Pr3F/ BES300A0GHg53 39t limtiedity 10pi Reic cobadiments deseribrd i nl et

rlggdior yt he spikebdde. THirheRHoBFREABR! andshitiile TRALGATRAN HeOaifrdhgl £d more
reader skilled in the art.

( By way of example of further embodiments, it will be understood that, although
the top and bottom body portions 4, 6 are described as being rotatable relative to
one another by 90°, the arrangement of the camming members 40, 42, 44, 46 and
stop projection 70 (and associated components) may be such that these body
portions 4, 6 must be rotated relative to one another by more or less than 90°
(e.g. 45°) in order to advance and pierce a cariridge 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 mouthpiece 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



The present invention is not limted to the specific enbodi nents described
above. Further nodifications and suitable materials wll be apparent t o FEB 2007
reader skilled in the art. By way of exanple of further enbodinents, it wll
be under st ooda tvas/goasd2t hough the top and bottom body porpéRagflsededr €
described as being rotatable relative to one another by 90, tﬁe arrangenent
of the camm ng nenbers 40, 42, 44, 46 and stop projection 70 (and
associ at ed conponents) nay be such that these body portions 4, 6 nust be
rotated relative to one another by nore e less than 90 (e.g. 45) in order
to advance and pierce a cartridge conpartnent 140. It will appreciated
however that the relative rotation of the top and bottom body portions 4, 6
nmust be sufficient to allow the nout hpiece 8 to becone free of the

nout hpi ece cover 10. Alternatively, the nouthpiece cover 10 may be provided

as a separate conponent ..whi is enthrel frqm the remai.nder of the
i nhal er devi ce rﬁ%té% ?q%aé;eﬂttc)ﬁj[ehsﬁ‘r‘%n eﬁ%ﬁi%’as%a%g%&?é&o%&otﬂaséa_rgerl a‘ﬁ%%t
further alternaf we @cémNIBHEPissagdhRynIBIt i aBemeMLEpi@Y 408 Sifvt ional |y
fixed (perhaps as a flap by neans of a hinge and ideally to the nouthpiece

8) so as to alFigwe 2ReftbrieiromperyiBg dewBso pBiddrelirenssde this figerey ét wil enent
of the top and, bott d { g i rent of
the present i nvbéanstele%(ril)h,% '?%eﬁﬁsg(r}lf\;/ﬁedr gf‘b?]%g%é"’r?g’ 9%{33%\?%?459&%{53@3:83%%’4;%%% he
venturi Wi thin duklet 8®i KihelffstrByidhasapeaagod’ deesamt divergy pvihdlileess, 6f a
restriction. In other mg{ds the first fluid passageway 92 of the spike 14
may conver ge t diuad flgwdet e¥flEi 0"t han t hat shown in Fi gure 7 of the
accgnpanyi ng draw ngs. The angl e of convergence and di vergence of the two

cones of the venturi nmay be varied as appropriate. It is however desirable
for the 7 FEB Todtiernvr.100H/ Acussye PobrdBrobshe Grbgn ingcating fo a user the

number of remaining cartridge compartments 140 may be provided on the
cartridge 12 or the drum member 18 so as to be visible to a nser through the
circular side wall of the inhaler body. An appropriate window may be provided
in the side wall of the inhaler body so that the indicia to be presented to a user is
visible. It will be understood that this arrangement will allow indicia to be
readily viewed by user when the inhaler device 2 is placed in the use orientation.
The indicia may be provided on the radially outer circumferential wall of the
cartridge 12 (perhaps on each of the cartridge projections 144) or may be
presented on arms extending radially from the drum member 18. It will be

understood however that the provision of a counter is optional.



restriction adjacent the second fluid passageway 98 to be of a Iarger.},FEBmo7
dianeter than the second fluid passageway 98. An alternative spike 14" 7S
shown in Figure 23 of the acconmpanying drawings. Wth reference to this
figure, it will be seen that the first fluid passageway 92' converges from
the inlet 94' to the outlet 96'. The first fluid passageway 92' does not
diverge in the direction of fluid flo o the outlet 96'. Furthernore, in
an alternative enbodinent, the indicia indicating to a user the nunber of
remai ning cartridge conpartnents 140 may be provided on the cartridge 12 or
t he drun1nen@ﬁﬁné8 so as to be visible to a user through the circular side
wal | of the 1 nhaler body. An appropriate w ndow nay be provided in the side
wal | of the inhaler body so that the indicia to be presented to a user is
visible. It will be . understood that this arrangenent will allow indicia to
be readily Vi enednipbalefofevige{2) semprsagcirsh@nd second sompapents i fhe use

o r cunt er on: PaPaYlg cPf B GBY A8 HERRSRR del I pichntl} Shrirides, 1 4ge
proj ections ?‘%ﬂ)ﬁﬁ?{p&ﬁﬁg Egpluﬁﬂﬁ?edf‘ 86npPAtALNE Q40P RehRAhiAgdhedibaméntom the

drum menber . under stood however" that .the provision of a
counter is omedicament 7exEEBHADO facilRoting ainesns (14) Afori rlbedtmg deldyacent (2)

another :  meatRRERNTSCOADN of & R EHesitides (1Dagel Gashy colasting W o
i act i on t SEFeRRh o Al Akl i R0 RL ol rBRin b RS (16738, SERD,
(140) of a refeif)edhivh] whetloectivha®d Byd ddesr Alvaneds 8Wareidae copatiakht on of
medi canent therefrom and operating nmeans (16, 28, 34, 40, 42, 44, 46)
vihi ch, when @d0) ohrgacayedcartidge dd) atoaspradetgmined gwsiiompalativeto the
medicament extraction facilitating means (14) and extends the medicament
extraction facilitating means (14) into a position adjacent said advanced
compartment (140) for allowing medicament extraction upon inhalation by a
user, wherein the operating means is mounted relative to said first and second
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, and 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; the inhaler
( device (2) being characterised in that the cartridge receiving means and the
cartridge biasing means (16) are secured to said first component (4), and in that
the operating means further comprises two pins (34) which are each further
secured to said first component (4) so as each to be movable between an
extended position, in which the respective pin is engageable with a received
cartridge (12) so as to limit the cartridge advancement caused by said biasing
force, and a retracted position, in which the respective pin is spaced from a-

received cartridge (12) so as to not limit cartridge advancement.

b ——




(140) of a received cartridge (12) into a predeterm ned position relabigpgh@
the nedicanent extraction facilitating nmeans (14) and extends the

medi canment extraction facilitating nmeans (14) into a position adjacent said
‘advanced conpartnent (140) for allow ng nmedi canent extraction upon

I nhal ation by a wuser; wherein the operating nmeans is nounted relative to
said first and second conponents (4, G so as to be activated in response
to said first and second conponents (4, 6) being noved relative to one

anot her by a user, and wherein the operating neans conprises biasing neans
(16) for applyi ngam ifRd&Edevicd (25 8 CIN@tbdC A MO, hleilthe hopePatiRLt i vation
of the operating neans, advances” said conpartnent (140) towarpds sal d

pr edet er mi nedeguss firrthen ; contprises Hattoe camavwg aeemiBrs b@idn gl 6) hsecarddeté saill i n t hat
the cartridge regeiving ns, .and the  cartrjdge biasing nmeans (16) _ are
secured to s‘&F%$W‘§P°@8£2§H’éWP @zs?acaﬁarapaeé $this tomave pditfercabonfedis

st conporibop O IR reothed B G 38 R oot bolRponeEEHL B SR T
i n whi ch t henpesbetitivéeo phéansthergpgaehl e with a received cartridge (12) so

as to limt the cartridge advancenent caused by said biasing force, and a
retracted position, in which the respective pin is spaced froma received

cartridge (12) so, as_tq nqt lim.t cartridge advancenent.. 7 EEB 2007 30 2.
An inhal er devicéMf Zslhajgr 3?‘3‘&‘?&5 iy clpimed Cgm’é‘ré% nl’fﬁl"ﬁ%‘noﬁé FHOnB™ neans
further co ' t m r 4 d ' cond
conponent (Gaﬁgfﬁghﬂg}ng eaﬁggﬁﬁgﬁaé%éhago%t?m%ﬁ% %tlt&fa.gt‘?%ﬁet pgﬁgs‘oof t he
two pins (34pcated rias denertended apatition segadidss efotis ?@Biﬁ@ﬂeﬁf safd} fire) bei ng
npved rel ative to one_another by a user. 3. An inhaler device (2) as clained
in claim2, Gonnasicat siatiyetqsaidisacondgompatgntenbers (44, 46) are arranged so
as to ensure at |east one pinis

4, An inhaler device (2) as claimed in claim 3, 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 retracted position, the space
between the cartridge (12) and a second bin (34) engaged therewith is closed as
the cartridge (12) advances under the bias of the biasing means (16).

5. An inhaler device (2) as claimed in any of the preceding claims,
wherein the operating means retracts the medicament extraction facilitating
means from adjacent said advanced compartment (140) when further activated
by a user, wherein the operating means is mounted relative to said first and
second components (4, 6) so as to be further activated in response to said first

and second components being moved relative to one another by a user.

6. An inhaler device (2) as claimed in any of the preceding claims, wherein
the medicament extraction facilitating means (14) is secured to said first
component (4) 50 as to be movable between an extended position, in which the

extraction facilitating means (14) is Jocated adjacent a cartridge compartment




located in the extended position regardl ess of the position of said firstsle07
conponent relative to said second conponent. 4. An inhaler device (2) as
clainmed in claim3, wherein a space is provided between a nedi canent
cartridge (12) and a pin (34) noved froma retracted position into
engagenent therewith, the space being such that, when a first pin (34)
noves from an extended position into a getracted position, the space
between the cartridge (12) and a second pin (34) engaged therewith is cl osed
as the cartridge (12) advances under the bias of the biasing neans (16). 5.
An i nhal er demoyeof dllowingCinatiitatheht eafactioh th&efeht GRdi 4 getfdcBdd Positiod)er ei n
the operating neans retracts the nedi canent extraction facilitating neans
f rom adj acentn shich gy exicantionofspiiitatingnmeanst (h4) vin espated fioer saidt ¢araidgd by a
relative to said first and

user, wherein the operat.i means | s pounted
second conpof@Rpaimgnt @)40280 &§%‘i’ B%@mfttﬁaftﬁﬁgeé Y?@P&F@&niq{‘dr'égﬁ’@ﬁ?@ngo sai d

first and s e ' l.at.1 a user.
6. An i hal oftam POABRSRCRlrimal BRaRPYAL 407 sBhid 10 3R ARP Hhtbothn ], BT
the medi caned) wkichaigtdrngbdGoldst tat inbge MRABKrdclibh fasilizating sdadp(BHiid first
conponent (4) so as to be novabl e between an extended position, in which the
extraction f aesppnsedoisaidl firshasd secondicompenents (¢, £ beingrmoved relativedgeone
conpartment 7 FEB 2007 31 (140) for allow ng nmedi cament extraction
therefrom aAPPBeERX#Y8ed position, in which the extraction facilitating
means (14) is spaced fromsaid cartridge conpartnent (140) so as to not
limt cartridge advancenent; and the operating neans conprises canm ng
means (40, 47) seAurmhaleo dewick Ecasdlaimnedinediim 66)whdreiahsaid cammainged so as
to nove the extraction faciljitating means (14) in response to_said first
and second c&REBHER $2) 20mpyisescivRSapatARI cHBMIRG MembsToifD, 4dhat st (48) a user .

of which moves the extraction facilitating means (14) towards the extended

position and a second (42) of which moves the extraction facilitating means

(14) towards the retracted position.

8. An inhaler device (2) as claimed in claim 7, wherein the operating
means comprises a lever (28) pivotally secured to said first component (4) and
connecting the extraction facilitating means (14) to one of said two separate

camyning members (40, 42).

i 9. 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.

10.  An inhaler device (2) as claimed in claim 9, wherein the counting means
comprises a member provided with indicia and means for moving said member

across a window when a compartment (140) is advanced.

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

comprising a mouthpiece (8) secured to one of said components (4, 6) and in




7. An inhaler device (2) as clainmed in claim6, wherein said camm ng -I®aYHy7
(40, 42) conprises two separate carom ng nenbers (40, 42), a first (40) of
whi ch noves the extraction facilitating nmeans (14) towards the extended
position and a second (42) of which noves the extraction facilitating neans
(14) towards the retracted position. 8. An inhaler device (2) as clained in
claim7, wherein the operating nmeans ceyprises a lever (28) pivotally
secured to said first conponent (4) and connecting the extraction
facilitating nmeans (14) to one of said two separate camm ng nenbers (40,
42). 9. An i plial BEmARMIGAB 0L iR The hidiEthent eat¥crRfn FRAIRARE ftafd (f{ﬁ' s,
further conprising counting neans (148, 150) for Indicatinhg to a uSer the
nunber of campantouthyisce( A8y (10 sacuredtp the oder adsaidcedtpohents &4, 6)nhal er
device (2) as clained in claim9, wherein the counting neans conprises a
menber provided with indicia and neans for noving said nenber across a

w ndow when co r. 4 i ) inhal er viece (2) as
claimed in a%’ of h@%géé?%gz)cqiacﬁ%%aﬁﬁ%ﬁje& ol r%plrfbs}ﬁgcogﬁ%bsﬁq% i ece (8)
secured t0 ORpuBlpicsi(€) aedRaRtIliiededoové) fordvering theRoRBBitce 32 1 ui d

comuni cation with the nedi canment extraction facilitating neans (14), and a

nout hpi ece cover (10) secured to the other of said conmponents (4, 6). 12. An

i nhal er devi 2 | ai,med i f clai 1 0,. i Si

mout hpi cce. (8- andnanee RETES L8y Hathef 1 slam 1y WhEeoUeTBPREBEeEs. An

| nhal er devi Eévc&%%] fi3ed ¢ ﬂie“iﬁﬂuﬂhgie%}: 36y %8?11{5\6&%&'&% tn?tﬁ
to all'ow relati I

_ 4 thEN t ogover is
fixed to the nouthpiece so as ve rota (§na’#ﬂ rmvegx?r%‘nto of the

mout hpi ece agit mouthpidcecmdanvethpizet woeer betiveers b @D bosfigabtion) iniwhishi ch  the
mput hpi ece is covered, and a second configuration, in which the
' the mouthpiece is covered, and a second conﬁguratxon, in which the

mouthpiece is uncovered.

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

venturi.

15.  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).

16.  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
medicament extraction facilitating means (14) has been located adjacent each
compartment (140) of the cartridge (12).

17.  Aninhaler device (2) as claimed in any of the preceding claims, wherein
a stop member is provided on the cartridge 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.




nout hpi ece is uncovered. 14. An inhaler device (2) as clainmed in any pf ﬂﬁ7
preceding clainms, wherein the extraction facilitating neans (14) conprises
a fluid passage defining a venturi. 15. An inhaler device (2) as clainmed in
‘any of the preceding clains, wherein the extraction facilitating neans (14)
conprises nmeans for piercing a conpartnent (140). 16. An inhaler device (2)
as clained in any of the preceding claimg wherein neans are provided for
preventi ng advancenent of the cartridge (12) once the nedicanment extraction
facilitating nmeans (14) has been | ocated adjacent each conpartnent (140) of
the cartridge (12). 17. An inhaler device (2) as clainmed in any of the

precedi ng cl ajjrs, wherein ,a,st menber i s provided on the cartridge which
when engagedmh An é‘!l'@b)"r %e&%rﬂschﬁfﬂéﬁﬁ@‘ eserabast withi ngfarencst toamrdll second
conponent s, . Of artridge (12) further than the |ast
dose. 7 FEB %ﬁnbghaggﬁﬁﬁﬁﬁﬁﬁgﬁgéggggice (2) as hereinafter described with

reference to and as shown in the acconpanyi ng draw ngs.




