| nhal er Description The present invention relates to an inhalation device
for oral or nasal delivery of nedicanment in powdered form and nore

speci f i cavbyotonseesani t - dose i nhal er which may contai n oPChhEPR@adsdoni t h a
single blister that has a breachable Iid or base and which contains a
singl e dose of nedicanment for inhalationiby a user of the device. Oral or
nasal delivery of a nmedicanent using an inhalation device is a particularly
attractive nmethod of drug adm nistration as these devices are relatively
easy for a ?ﬁﬂ%ﬁ@t to use discreetly and in public. As well as delivering
medi cament {0 tréeat |ocal diseases of the airway and other respiratory
probl ens, they have nore recently al so been used to deliver drugs to the

bl oodstream via the lungs thereby avoiding the need for hypodermc

i nj ecti ons. Dascyriptidmon for dry powder formul ations to be pre-packaged in
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blister is preferred over a p8lynmer blister or gelatine capsule as each
dose i s prodegiced fromthe ingress of water and penetration of gases such
as oxygen in addition to being shielded fromlight and UV radiation all of-
whi ch can have a detrinental effect on the delivery characteristics of the
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enable it to be used repeatedly over a period of tinme wthout the

requi r ement pedent to use discreetly and in public. As well as delivering medicament to treat
local diseases of the airway and other respiratory problems, they have more
recently also been used to deliver drugs to the bloodstream via the lungs thereby

15 avoiding the need for hypodermic injections.

It is common for dry powder formulations to be pre-packaged in individual
doses, usually in the form of capsules or blisters each of which contain a single
dose of the powdet that has been accurately and consistently measured. A blister

20  is generally cold formed from a ductile foil laminate or a plastics material and
includes a puncturable or peelable lid which is heat-sealed around the periphery
of the blister duting manufacture and after introduction of the dose into the
blister. A foil blister is preferred over a polymer blister or gelatine capsule as
each dose is protected from the ingress of water and penetration of gases such as

25 oxygen in addition to being shielded from light and UV radiation all of which
can have a detrimental effect on the delivery characteristics of the inhaler if a
dose becomes exposed to them. Therefore, a blister offers excellent

" envitonmental protection to each individual drug dose.

30 TItis known to provide an inhaler that is capable of holding a number of doses to
enable it to be used repeatedly over a period of time without the requirement to

open and/ot insert a blister into the device each time it is used. Such a device is



open and/or insert a blister into the device each time it is used. Such a
devi ce isknown fromthe Applicant's own earlier international application
whi ch haswbeer/gseissi shed as WO 2005/ 037353 Al. However, PCU/EP3012/0S@790
desirable to provide a sinple, | owcost unit-dose device that receives only
one blister at a time. Once the dose contgined in a blister has been
inhaled, the blister is remved fromthe device and di scarded by the
patient. A fresh blister is then inserted into the device for a subsequent

dose. This avoids.the need for ,a strip.,indexin chani_ sm.and.:so £l
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for the delivery of nedicinal products is known. The dose is pre-netered

and contained in a foil blister to ensure the highest possible degree of
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the blister 0,80 @i fsipimdesn Captiainned ahhaoeairvathhiietplifestthen carried out
of the blister through the device and via thedfatient[s airway _down into

the lungs. Toespresentnd wperdticonosdekdevie 1516 avredusiia tyeseallr y powder

i nhal ation gﬁvice that represents an inprovenent over known unit-dose type
i nhal ati’dn dBPCEEE™&nd which is easier to use and i nexpensive to produce.

Al though the present invention refers to enmbodinents in which the device is
intended to be |oaded with a blister innediatelyfprior to use, other
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ensure the highest possible degtee of protection for the drug together with

15 reproducible dosing. The individual blister may be provided with a tab to enable
a uset to grasp it easily without damaging the dose containing cavity or blister
bowl and to facilitate its insertion into the device and its subsequent removal
therefrom after inhalation. Actuation of the device causes a piercing element to
bteach or rupture an inserted blister bowl so that when the patient inhales

20 through the mouthpiece of the device, ait is drawn through the blister to entrain

the dose contained therein which is then carried out of the blister through the

device and via the patient’s aitway down into the lungs.

The present invention secks to provide a unit-dose dry powder inhalation device
25 that represents an improvement over known unit-dose type inhalation devices

and which is easier to use and inexpensive to produce.

Although the present invention refets to embodiments in which the device is
intended to be loaded with a blister immediately priot to use, other ‘pre-loadable’

50 device embodiments ate also desctibed. By ‘preloadable’ is meant a device which
is designed so that a blister may be inserted into the device which is then

maintained in a pre—punctured state ready for use at a later time so that the



mai ntained in a pre-punctured state ready for use at a later tinme so that

t hepatient has i medi ate access to a dose whenever required and does not
have to |wadotdmsemsevice with a blister inmediately prioPCrEpreotoakeEbé on.

Wth many existing devices, it i s difficult or inpossible to pre-load them
wi t hout inadvertent piercing of the blistler occurring during transport and
prior to actual inhalation of the dose, usually because the device nmust be
pri med orbopﬁned in sone way to enable the blister to b e inserted,
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| s necessary, to, d@?qul:;lsqu{oagg Eéf@ecpﬁ—'i(g\bge%sin% F]ipr?e)ﬁ Jtla%WhEmregﬁghs the device
prior to entry hto the patirent”s airway. To achieve this, the Applicant's
co- owned andele@penainegbEULODpeim fatepicrdpglchc atdiyrocos bY8LAd8SE. 4 descri bes
an i nhal er which 1ncludes an aerosol]sing device having a 9eneraIL¥

cyl i ndri cal Fendsteprant thablittenPraudedvighaad & coppi Y56t Eng&sBit t he
chanber b or J{d18 g RL oA Hy ' BERNB I OUaBLOG EhARRE s @R T0g, axi al [y
at the inlet port and exi |n5 at the outlet port. The inhaler also has
tangenti al bypasg-hdy pbbigios Whichtake fhbey ohacdeean, cangnamufprtabdemdirayi nt o
t he chanber which forns a cyclone in the chanber tPat interacts.with the
drug | aden alse Freidagheatpdnentel 3 AIRPT SATEIHIY &he JeFics VIkL i Fe Py pass

air forns aibg?ﬁ%lo&% 3 'ngenthtetbqisggvtjﬁgqs ;nhﬁ]ed‘{,%g | aden air flowis caused to

rotate and w at least a part helical pat’h towards the outlet port due
to the effect of the cyclone upon it. This interaction of the vortex forned
fromt he75 To ensure that a powdered medicament is delivered with an accurately controlled
range of particle sizes in order that they are absorbed effectively in the lung, it is
necessary to deagglomerate the patticles as they flow through the device priot to
entry into the patient’s aitway. To achieve this, the Applicant’s co-owned and co- -
pending Buropean patent application no. 08100886.4 desctibes an inhaler which
20  includes an aerosolising device having a generally cylindrical chamber and inlet
and outlet potts at opposite ends of the chamber for the flow of drug laden air
through the chambet, entering axially at the inlet port and exiting at the outlet
pott. The inhalet also has tangential bypass air inlets for the flow of clean, non-
drug laden air into the chamber which forms a cyclone in the chamber that
25 interacts with the drug laden air flowing between the inlet and outlet potts. As
the bypass air forms a cyclone within the device the drug laden ait flow is caused
to totate and follow at least a part helical path towards the outlet port due to the
effect of the cyclone upon it. This interaction of the vortex formed from the
bypass air spinning around chamber on the drug laden air flowing into the
30 chambet in an axial direction results in an improvement in the performance of
the inhaler as the drug laden air is accelerated as it flows through the chamber

and experiences increased sheat forces and differential velocities which further



bypass air spinning around chanber on the drug |laden air flowng into the
chanber in an axial direction results in an inprovenent in the performance
of the i nNeal2ero/ms28she drug | aden air is accel erated as ipCTfEpoaw/osdTPOUgh t he
chanmber and experiences increased shear forces and differential velocities
whi ch further- Adeaggl onerate the particlies and inprove the fine particle
fraction of the emtted dose. Although not essential to the unit-dose

i nhal ati on device of the present invention, the concepts described in the

earlier apphicatlon, re ¥hee{ %zgi%pc)feg ARy 6%?%/ A fRe Bgrt?c@ep hia_@goﬁ QFRRY eRiRQHi ment

of unit-dose 19thal’er o resent cation'to provide the associated
advant ages @bsd.ncreased deaggl oneration and fine particle fraction of the
delivered dose in a unit-dose inhaler. A generalised enbodi ment of the
devi ce di sclosed in EP08100886.4 is described in nore detail below, with

reference t Q1 @Q%%{l%sotl '@s%@%% h?glg)e; gﬁﬁi@—%o@g ?fﬁ%@fﬁ% H'ﬁvé ergwitlﬁg}gres&fti or to

i £
descri bi ng spéci P ¢ enbodi nen a unit dose In according to the

gr ese_n'lt3 Znymﬁgﬂngﬂfk vhticepts dwseriped at ehaehlipagsplantionyefecone tofaltove mype
escribed in this previous application. According to e present invention,
there is prevpderppicdiRangrerenBricst A VaItHRNSIA ﬁdﬁlaf?lE E\b‘f BBt hpi ece

through whi gh lgcagi]%g{tot Yot @G58 dAR8 Qb 1 fBHLC Q%ea@@&j deadibSERkioguUPPOr t

nenber_haviﬁ%p recei ve a dose contarni ng I ster, e housing and
the blister spdpperjarticletfeictel afchei dedivatided sseliata wet-toseadhlat her bet ween a

first position for insertjion of bl-ister i ntq .said sl d, d,
Ei er ced p_osg@ﬁlﬁﬁl,lsqdnef%hi)élﬁleéltmfitg?élﬁvﬁFé]ﬁﬁﬁl‘?ﬁﬁgépgjrgQﬁm@g?&géﬁ dgifslﬁ’t?? i
ousi ng pierces an - IeSt 3 AN h
mout hpt e, "RS oL BB, S B B Rt S P oy S "

bl i ster thr dughinghepmmuioddseeidimnd deiftcerhbedinsent sf aimyagoselinhane

enbodi nent, the blister support nepber s _pivotally nDuBted wthipn, a
extends fr oﬁ?cqfﬁ@%‘iﬁu‘g‘ier@eﬁ@téﬂﬁ?ﬂté’f’aa‘lé whighoingpiRsrata i PBPASS A8y CY§ o‘iﬁij

menber the type described in this previous application.

15 According to the present invention, thete is provided an inhaler comprising a
housing having a mouthpiece through which a user may inhale a dose of
medicament and a blister support member having a slot to receive a dose
containing blister, the housing and the blister support member being pivotable
relative to each other between a first position for insertion of a blister into said

20 slot and, a second, pierced position, in which a blister pietcing element cartried
by the housing pierces an inserted blister so that when a uset inhales on the
mouthpiece, the dose is entrained in an airflow and flows out of the blister

through the mouthpiece and into the user’s airway.

25 In one embodiment, the blister support member is pivotally mounted within, and
extends from, the housing to enable a uset to pivot the blister support membet
telative to the housing into said second, pierced position so that a blister insetted
into the slot and supported by the blister support member is pierced by said
blistet piercing element.

30
The blister support member may include a lever portion that extends into a cut-out

section formed in a wall of the housing and which fills only a portion of the cut-out



relative to the housing into said second, pierced position so that a
blister inserted into the slot and supported by the blister support nenber

i S piercenolyimmemssbl i ster piercing el enment. The bli st epPCImppawvsemenber may
include a lever portion that extends into a cut-out section fornmed in a
wal | of the housing and which fills onlys portion of the cut-outsection
such that the housing and the |l evel- portion together define a recess

t her ebetween. Preferably, die slot is |ocated such that a blister tab of a
blister recej ed i r AT sai d sl ot
into said ré%ésnsquHM?d% <§%§1aﬁ?%%?%%mﬁﬁ%ﬁ%ﬁgg&g%%?lgure %%ch that a
blister tabyextiengdedarg into said recess is spaced fromthe housing and from
the blister support nenber when die blister support nenber is inits first
posi tion. Advantageously, die blister support menber and die housing is
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second, plercea1 8% 10 I ster protrudi ng ron1 I e aperture into
die recess khﬁ&iﬁﬂﬁﬁfb@ﬂfntc&fﬂd&és agai nd sloh ietheitbicagsahdidtcils, the sbthegde
accessible or clearly visible position_ tijan when die bli égr por.t
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die blister” I ster isinits

pi erced pOS@bmﬁan,ln one enbodi nent, die housing has opposite end walls and
die cut-away section is forned in one of said end walls, die |lever portion
extending into said cut-away section being shaped so as to partially
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die hou5|ng a romdie nDutllpl | ower énd
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| ocated over die housing. ldeally, die |ever portlon al so lncluges a
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botii die sho er on ousi ng an der extension on
membe1 is in its ﬁiSt position. As the blister tab is less accessible and/or visible, it less

15 likely that the user will attempt to remove ot pull the blister out of the device when the

blister suppott member is in its pierced position.

In one embodiment, the housing has opposite end walls and the cut-away section is
formed in one of said end walls, the lever pottion extending into said cut-away section
20 being shaped so as to pattially resemble the non-cut-away section of said opposite end

wall.

Preferably, the housing has a lowet end temote from the mouthpiece, said lower end
comprising a laterally protruding shoulder to support a protective cap located over the
25 housing. Ideally, the lever portion also includes a shoulder that forms an extension of
the shoulder on the housing when the lever portion is in its first position, such that a
cap is suppotted by both the shoulder on the housing and the shoulder extension on

the lever portion.

30 In apreferred embodiment, the protective cap extends over the recess formed by said
cut-away section of the housing and said lever portion without interfeting with a blister

tab of a blister received in the housing and extending into said recess.



die lever portion. In a preferred enbodi nent, die protective cap extends
over die recess fornmed by said cut-away section of die housing and said

| ever porwoOaenioississout interfering witii a blister tab eCTaPki0os5ED0
received in die housing and extending into said recess. The | ever portion
may be configured such that, if a cap is glaced over the housing -with the
blister support nenber in its second, pierced position, the cap contacts

t he shoul der on the lever portion so that further novenent of the cap onto
di e housing causes the cap to rotate the |ever portion back into its first
position. In a preferred enbodi nent, arcuate guide surfaces are fornmed on
the housi ng,Tﬁeh@vér?_\S?tﬁorP&%# be @orﬁi’gﬁ'rétgsdéh(éﬁﬁpi@%%ﬁ}% ROl dcnBEbesihgakth
slides along the guide surfaces to guide novenent of the |ever portion
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include a resilient armhaving a tongue.at its fre nd_that j Lased
agai nst the*® A %ﬁ?e;%éﬁ &Pt S%%ﬁ'g’i%ﬁ%{ef tee© Siﬂts(?frfge ﬁ%pv?%é) d&%%lg%s?%;
posi tiongd syghs ot Sdirditongus el peaicathaR idtesPeERitipseiddat ent s when said
blister support nenber is inits first and second positions. The inhaler

may have a base nenber that closes a |ower end of the housing renpote from

t he nout hpi ece, said _ base nenber having a wall tq support, t.he using .
upri ght on a3 %Feé{?fifegﬁj@.dﬁ??f‘toﬁéuaé%%@? Wél\rﬁ%e S fuﬁ:ce%o n[el\g/)(gcr)n E)hoe r}f?ugpﬁl%h%g s
undersi de t Bﬁﬁti(f)@ LiEngla QQ@ﬁ%érﬂﬂ%t it AEmSad that@ides Abng bR uRREReb swhien
said |l ever portionis in-its non-pierced-position such that, when the
inhaler is phawedﬂmmﬁﬂgth@nxmﬁ¢ﬂg@ﬂ@@@ﬁaﬁéﬁaﬂﬁéxpﬁﬁ@péﬂoﬂ% supported by
said wall and the underside of the |lever portion. The blister support
nmenber nH#y contact the base member in its first position and prevent the

bli ster supppid hHIBFREHp Dk APl Al ReIRRY ORGSR Mmf Havils A08EEd AMtsifreeand
direction away fromits second poSition. In one enbodinent, the base nenber
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housi ng. Pref ge@blyis id e ftPRE4SecBnll pbliuges through the opening-beyond the
outer surface of die

15

The inhaler may have a base member that closes a lower end of the housing remote
from the mouthpiece, said base membert having a wall to support the housing upright

on a flat sutface.

20 In one embodiment, the lever portion has an underside that forms a continuation of
said wall of the base member when said lever pottion is in its non-pietced position such
that, when the inhaler is placed uptight on a flat surface, the inhaler is suppotted by said

wall and the undetside of the lever portion.

25 The blister suppott membet may contact the base member in its first position and
prevent the blister suppott member from rotating beyond said first position in a

direction away from its second position.

In one embodiment, the base member compsises a tesilient arm that extends upwardly
30  within the housing from the wall of the base member, the free end of said arm having a

tongue that engages in an opening in the housing to attach the base to the housing.



housing to contact a cap |ocated over die housing. According to another
preferred enbodi nent, the housing is pivotable by a user relative to the
bl i ster swpporwosamsber between said first and second po®CTIEPRGLO/OFITIRNY
enbodi ment of inhaler according to the present invention, the blister
support nenber may conprise a seat to suppert a blister that has been
inserted through the slot in its first position. The housing of the

i nhal ers according to the invention nmay al so conprise a substantially

cylindrical I&Q % A t%at\éln &%uﬁlﬁk %1 (g.fgil OEHQOE otnlaeché bow: af:rae g uladen

air into the c a prerce ster and an outlet at i1ts opposite
end for thelﬂ‘ohavxg@cﬁ colitugt d @agéocaaidroveuthedfoustag. nout hpi ece and into a
patient's airway. Preferably, the chanber has a | ongitudinal axis that

ext ends betmeen the inlet and the outlet and the substantially cylindrical

chamber has c01 1?1%%0%%%&?&%%?619&5 ﬁhﬂhgﬁn&ﬁr tHeWodsh rsciﬁvtgﬁagf’enb}ab fséMt O

the cyclone ¢ to 1 nteract drug | aden a | om ng bet ween t he
inlet and themgnek@&heEhefbymgsﬁtaumﬂmﬁbmﬁ$¢nﬁuﬁihmeamﬂﬁaamiﬂﬁmﬂoma a
tangent so that a cyclonic air flowis generated fromclean air that
interacts with the drug laden air flow In'a preferred enbodi nent, the

chanber and I?Lya%g %%Jlﬁiﬁ%%%%ﬁl?ﬂ&pﬂc%?diﬁg th Qﬁ@gieseﬁgﬂ;ﬁgu%t t}HenDﬁsI@é
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housi ng. Preter ousi ng conprisés a pal spaced side walls with
the insert beppgrd Iﬁe@ﬂaedrrb@tomepaiiehescsajt de supp dis 2 mtseejstﬂadehmlbd@ mxtmr&il ng

| ateral | y beyond the nds of -t he ass., air inlet t he
housi ng haseg r¢ngethGrs %ftlﬁrlér“ggi%é’é)lbﬁ)oé‘n%hﬁ Reistre ?}ﬁ@mﬁ a f?gaclcg 185a?é{?le| n a
| ower ed 7%03'15{r9r{}106}9§fa Slsot &ﬁngléé& _@ubs%ﬁxpﬂ?ﬁf Gﬁ@ﬁl @ehHe e bl Tnlet at
piercing elenment 1s | a position in a'blister located ifn the blister
support nenbﬂﬁ:mﬁiﬁhaheéﬂmbwfﬁha;pﬁen@ungueHﬁﬂdﬂﬁﬁbaﬁhenmmpsmn@ﬂhmytmen

al so have a prinmed position in which it pi voted rel ative t he blister
suppor t nenﬁ@%l%h@u@ﬁt%%§;%@ﬁﬁ“@ﬁﬂ§ﬁ€Fab%%ﬁﬁk?Eé ?ﬁ?ba%‘¥%|gé ©posi tion

I whi ot he, [oK5hAg di% AL G AL ALYgy 0 the blister support member and
15 Preferably, the chambet has a longitudinal axis that extends between the inlet
and the outlet and the substantially cylindtical chamber has at least one bypass
air inlet for the flow of clean air into the cyclone chamber to interact with the
drug laden air flowing between the inlet and the outlet. The bypass ait inlet(s)
may meet the chamber at a tangent so that a cyclonic air flow is generated from

20 clean air that interacts with the drug laden air flow.

In a preferred embodiment, the chamber and bypass ait inlets comptise an insert

located within the housing.

25 Preferably, the housing comptises a pair of spaced side walls with the insert
being located between the side walls, the side walls extending laterally beyond

the ends of the bypass air inlets.

In one embodiment, the housing has a home ot storage position in which the
30 housing is located in a loweted position against the blister support member and
the blister piercing element is in a position in which a blister located in the

blister support member is pierced by the piercing elements. The housing may



the blister piercing elenent is noved out of a blister pierced position to
enable a blister to be inserted into the blister support nenber through
sai d sl otwendisshssequent |y renoved therefrom | n one enipotinreomw/osi7he

| ongi tudi nal axis of the chanber is substantially at rightangles to the
direction of insertion of a blister integt-he blister support nmenber, when
the blister support nenber is in its home or storage position. A cap may be
posi ti onabl e over the housing and the blister support nmenber only when the
housing is ;n_its hone or. itd:on:. .Ln. : i . the
housi ng hashgnﬁgﬁﬁﬁgYeg 6¥§%£5§%§P??%hh#ﬁpﬁﬁ%?ﬁ%ﬁﬁgyﬁggggﬁggygﬁ@%ﬁ%ed

rel ative tosifiporbhiGhies: Gunrded homeherstange pbeitidinriecd k enisef posisentinon of a
blister into the slot is angled relative to the |longitudipal axis of the
chamber . Thehkdudierepuring tshaslashielatly epiodhe S S SPPP O PATRAT < i Wihich

pi vot ed out ,of,ts. hog r r it] i 1 red: Ltion
Bgai nat the'B1 PiE PEE D gl R e 4 B e
assume as bl bEéter tpbelisdiddantd Honbliepiipoet meblbettaroughsaid eldtando t he
blister support nenber at an _angle through the slot. In this enbodinent,

t he | ongi t uslirenuenilsraroreethendlt®®r is substantially at rightangl es to the
direction of insertion of a blister into the blister support nenber, when
the housing is inits lowered blister pierced position. In sone preferred
enbodi ment s n bie kb liglensupp dodigitrtbaraxisso Cvefdhguried is alasarttollgupppht- a
blister such-that-the plane-of a blister ggrroundinquhe blister b%mi lies
at an acut eanglgs & g dirpeon of {H16rIUhF & P KA QKGNS Pt REPRALHBET PGhen t he

housing is in its h ROSI L]0 LOJ i i - P Atiyef, the housing to
| over i{bonP@ePﬁgeb]gg ggséégﬁgﬁﬁkhgﬁﬁég“f%Mg%gééggéggﬁ %Fister.Preferably,
the |l ongi tudinal axis of the chanber |lies substantially at right-angles to

the plane of a lid of a blister after the housjng qas been pivoted out of
its home podi edpomay e astiéonabhie PELE PEaysHg ! grﬁe'? EECISHIPH OB Psfier op

preferred eqodi MRl i LS iPldsH5ie SRR Je FEIRSE. has a | ower supporting

75 In another embodiment, the housing has a home ot storage position in which the
housing is raised relative to the blister support member and the direction of
insertion of a blister into the slot is angled telative to the longitudinal axis of the
chamber. The housing may then have a pierced position in which it is pivoted
out of its home or storage position into a lowered angled position against the

20 blister support member in which the blister piercing elements assume a blister
pietced position to pietrce a blister inserted into the blistet support member at an

angle through the slot.

In this embodiment, the longitudinal axis of the chamber is substantially at right-
25 angles to the direction of insertion of a blistet into the blister support member,

when the housing is in its loweted blister pierced position.

In some preferred embodiments, the blistet support member is configured so as

to suppott a blister such that the plane of a blister sutrounding the blister bowl
50 lies at an acute angle relative to the longitudinal axis of the chamber when the

housing is in its home position prios to pivotal movement of the housing to

lower it onto the blister support member to pierce said blister.



surface to stand the blister support nenber, together with the housing,
upright on a | evel surface when not in use and the | ongitudinal axis of the
chanber &Y 2biogssasbst antially at right-angles to the pl aog/Erbomwhso7bower
supporting surface when the housing is in a first position prior to pivotal
novenent of the housing relative to the bbi-ster support nenber to pierce
said blister. Preferably, the blister seat conprises a blister support
surface to support the periphery of a blister surrounding a blister bow.

| deal ly, the blister support surface is |ocated bel ow a surroundi ng wal |
such that the edges of a blister |ocated on the support surface are

supported bepwaenbly)ehs WpiefldiSNLkRCE Radthhfides UEs oundidignialtlright anghe
enbodi ment, the bli'ster S;Pport surface has a generally U shaped cut out to

recei ve a bl istherplaoaiof adifl aha dtetsartey thhbpedng bt beavpivostdwexellits into

the cut out fromthe.base of the U shape. .The cant.i;liever. can have an
enl arged hea OﬁfﬂﬁmgﬂﬁngPé%188%%&%%%§§P%60P%%?9€%8‘gﬁgii|ever arm

resiliently deformng to allow a blister bow to ride over the head and
| ocate within the arcuately shaped cantilever armto retain the blister

within the dbvpeferspd e teeptrdithe hligter sHp BF meneherdigs poPtvers bR I tHEs a
tab receiving recess fo djn a side wall, of t lJ: t er to
receive a fo @Hmﬁpﬁgngﬁghgh%Fignﬁ¥§g 6§“ég’3¥¥§F%R&‘ gﬁ%ﬁgggg odi nt,

wherein the BhiaSked ssupROKihcRBIREN Ra9ndaRY exnShaped asisppothe chundbae @sayt hat
cooperate with correspondrnq~€0ﬂﬂave~shapedwsupportwsurfaceswon,theghausing
when the houli¢ agbitentidlyaataightenglgsvie the riane of thstlemet pprartivgmbeiace when
preferred enmqodi nents, the.slot js formed | i.on.h.nithe: blister
suppor t rrbnglred}é%ustl%%s £ %flfssft é)rSthoéjbp 8%t gon ﬂ?g’ﬂ r‘%%ﬁ ﬁriet ds:klggtg %%ggnt%not

protrude beygangithe walbisw@f sdpperderhtrs tdhpeercabaldlisest. devi ce according to
t he enbodi nents of the invention may conprise a cap positionable such that
it substantially covers the housing and the

Preferably, the blister seat comprises a blister support surface to support the
petiphety of a blister surrounding a blister bowl. Ideally, the blister suppozrt

75 surface is located below a sutrounding wall such that the edges of a blister
located on the suppost sutface ate supposted between the support surface and
the sutrounding wall. In one embodiment, the blister support surface has a
genetally U-shaped cut out to receive a blister bowl and an arcuately shaped
cantilever arm extends into the cut out from the base of the U-shape. The

20  cantilever can have an enlarged head with a blister bowl engaging lip, the
cantilever arm resiliently deforming to allow a blister bowl to ride over the head
and locate within the atcuately shaped cantilever arm to retain the blister within

the device.

25 In some embodiments, the blister support member has a tab receiving recess
formed in a side wall of the blister suppott member to receive a folded blister

tab of a pre-loaded blister.

In one embodiment, wherein the blister support member has convex shaped
30  support surfaces that cooperate with corresponding concave shaped support
surfaces on the housing when the housing is rotated relative to the blister

support member.



blister support nenber after a blister has been inserted into the slot and
whil st the housing is in its first position, the cap being positionable

wi t hout iwobenfoxss2sg with a blister tab extendi ng from sacu/FEpkab/o5d700 sone
enbodi ments, an opening is preferably fornmed between the housing and the
blister support nenber to enable a user.fipo see the blister piercing el ement
and a blister inserted into the slot in the blister support nenber. An

i nhal ati on device according to the enbodi nents of the invention nay al so
conprise a dose containing blister having a tab such that, when the blister
is inserted into the slot, the tab protrudes fromthe slot and facilitates

the renoval Inoére?a@e(p bh$ofimbEf@Mi@oslsabr@td & aidebadsaionOf. theblisoire
enbodi ments, the tab is foldabie relative to the remaining portion of the

blister receippedt inenttve soltbtt &hbktet bt exthedipgromele slifAogAMCAPLY PGS h

agai nst the bas enlghg.glgﬁter is received in the slot. The base may
conprise a PFRELLE T AS Lt B LY S ded tab therein. Preferably, the base and
the cap are configured so that the cap extends over and covers the fol ded
tab. According to the invention, there is also provided a nethod of

pr el oadi ng "&he inthddtatd devidevieedingagythe smhctimenssef thednyetie’n 88Yconpri si ng

a blister support nenber havi a slot . a usi. i - i and a
cap that coV&PE'Eha ARRFHS nﬁﬁ% stuﬁg‘ tgﬁ 1§t53$&§%%%gfr {!%}’%9 Eeﬁl%%rrlfg]? JIll(g(ageevi ce
IS not in USEed N6 It BleRkISUPIRY ) BRI asaRdntiherhalsitn ghdeongnpiwtdsabl e

relative to—eac “her;—after renpval—of -the-cap;— between-a first _position
for insertidr lfustngisiistiesr fifshposisiaing thy eap bgiag pPasiiveshls, VishewCiederbgii® i on,

in which a blister piercin | enrent carnied by the housing pierces an
i nserted bl Wéti’ear]%ls[t%etaﬁ?eetxﬁg’b‘ﬁf“%g’?% il 1

Re step of renoving the cap,
inserting a dose containing blister into the slot when the nouthpiece is in
its first position and subsequently replacing the cap such that the cap
subst ant i al ltyscovensadieehtushmpeatng i psctsis Yé@f%%géweeﬁéﬁﬁé’tou\%ﬂ‘i%laéﬁ t he

mout hpi ece pemains. in L8 SLArAa98 AIShtd QN WPl miNE: R3GE AN NY

and a blister insetrted into the slot in the blister support member.

15
An inhalation device according to the embodiments of the invention may also
comprise a dose containing blister having a tab such that, when the blister is
insetted into the slot, the tab protrudes from the slot and facilitates the removal
of the blister from the slot after inhalation.

20
In some embodiments, the tab is foldable relative to the remaining portion of the
blister received in the slot such that the tab lies substantially flush against the
base when the blistet is received in the slot. The base may comptise a recess to
locate a folded tab therein.

25
Preferably, the base and the cap are configured so that the cap extends over and

covers the folded tab.

Accotding to the invention, thete is also provided a method of preloading an
30 inhalation device ready for later use, said device comptising a blister support
membet having a slot, a housing having a mouthpiece and a cap that covers the

housing and the blister suppott member when the device is not in use, the blister



blister received in the slot. In one enbodinent, the blister has a tab, the
tab protruding fromthe slot when the blister is inserted therein to
facilitatwothm/sersoval of the blister fromthe slot aftecTinrb@aboasizon, and
the method includes the step of folding the tab relative to the remaining
portion of the blister received in the shiot such that it lies substantially
flush against the base. The base may include a recess to receive the
blister tab of a blister received in said slot and the nethod may include

t Eg ié\e/gr OL\Pfggpgth‘%ﬁ%%& ﬁ%ﬁ) ihe 1{9};];[1?16 be%tgeg@o{a%let N§.RAs n@ &rchocfthE Pée@Ci ng

Accor |ng

anot her as pel@;ncﬁffal bhehd éh\pe'BEt\Qébn 4 hiedeg dsRidy ﬂjihd&dtianbifl leblﬁ’teipinem eiidg
el enent for a dry powder i nhal ation devi ce con§r|5|n a nmetal plate having
a

a plurality sbit gk iapherad, Heicst @ospioss é Wémﬂ} bistep @prrcigielepethe@tifdne of
e D At e s it Dol Qo  RE DAL UL M RS 21RO A0 kBl 2t e

wherei n eac rom eac per erar pl erci ng

bl ades and thg fah tHe' S {10fer € @?E‘ dpe¢ cph@idhg plietee Mg ﬂhle&diﬁ whasthe
substantial ly at de rees to the fold Iine of each of the renalng%g
ral

peri pher albl phendipierebb smetg fliﬁ‘hp@fﬁé()@ mé@uhﬁfmuenﬁ IheeRlaging the GrP peth
pi ercing bl ades i erci I
pi ercing bl d 8(§Bﬁpgﬂﬁ8é§ﬁ lf %t%ep?% 2%@%?£3%$%%§§ﬂﬁ§ggﬂ+§§m.vE&R:Lg

fold line Ofthtehﬁo&&@léc@lieﬁiaﬁ{sclhﬁgs hbage @xtwnds dtvitanthanise doatatinge to t he
fold |ines of each of thefour—peripheral piercing blades. In one

enmbodi ment tlstéioledeividhén thie slhe central piercing blade is angled at 45
degrees to the fold Iines of each of the four peripheral piercing bl ades.
I'n one effbodi ment of blister piercing element, arns depend outwardly from

the plane ofyqthg: PhBbeiAén 2L @PEer Bitda ta&iﬁh@&tbemd)tfdcbﬁg fhven ehdsloofwhtehe
arms in a plane parallel to the pl ane of the plate, the tabs havi hol es

therein to f@@ﬂﬂmﬁauenwnéﬁdﬂha@ﬁ%ﬁ%ﬁﬁ%HUWQﬁ?eﬁﬁ€¥Eﬂh@ 3FéW%ﬁF>18ﬁh slot
oo e SRR @b RIS AL POl AR the LaPRIGRR co
the remaining portion of the blister received in the slot such that it lies
75 substantially flush against the base. The base may include a recess to receive the
blistet tab of a blister received in said slot and the method may include the step
of folding the tab into the tecess in the base prior to placing the cover ovet the

housing and the blister support member.

20 According to another aspect of the invention, thete is provided a blister pietcing
element for a dry powder inhalation device comprising a metal plate having a
plurality of peripherél blister piercing blades bent out of the plane of the plate
along fold lines to form drug flow openings through the plate, whetein each
blade points away from each of the other peripheral piercing blades and the fold

25 lines of each peripheral pietcing blade lies substantially at 90 degrees to the fold

line of each of the remaining petipheral piercing blades.
In one embodiment, there are four peripheral piercing blades.

30  The blister piercing element may also comptise a central piercing blade

surrounded by the peripheral piercing blades.



only, and with reference to Figures 2A to 20 of the acconpanying draw ngs,
in which: FIGURE IAis a cross-sectional side view of a portion of a
gener al i sw0 20mmbmsi on devi ce having a bypass air cycl oreT/Ex301desepe bed and
illustrated in the Applicant's earlier co-pending application referred to
above; FIGURE IB is a cross-section alongysthe line X-X of the device shown
in Figure 1; FIGURE 2A is a perspective view of a first enbodi ment of
uni t-dose inhal ati on device of the present invention with the housing in a
storage or hone position on the blister suppor nqufr and with a.cap in

ve Lo

place over tiHeallioile fddie B thstsntetpissres S IRE Bigls Lelaft
perspective yi ?mdﬂgn‘{skkgf 841 G813 qg&ﬂ%%gplﬁrglgéigr Bt e thho {hemb afink @roved
e ts or sto

and the housing piVvo out of I ra position into its prinmed
posi tion ready fblrlindsetlid amtofl petbingdilede tsanlgtedpiteticéegredd @URE 2 lisest he
sanme view as Figure 2B but follow ng insertion of a blister to be pierced

t hrough t he &fl chiay thpdow H%“E)l?ef\é\ilh@%l%ﬂl’il%g CSupport nenber; FI GUREpZD is a
perspective view of the device shown in Figures 2A and 2B after the housing
has been "pi voted back into its hone position fromits prined position shown
in Figure 2Buntenpé@bodinamt sildistadpibldisg elemeht GURE BAchd aityatBy Seot itonal

vi ew of the device shown in Fig i

A; FI GURE I Nsj . i
Vi ew of Lho MaRPREVPEIT Bypnalblanndcyiel BHEnd AouR HERITRr B skt t ho

cycl one cha r. cl I o Fl i i i :
oyclone charisffhnu At TOLeth CL RS, o gl ke
perspecti ve thieerxtaohmiche ofeuspiegcishelumadm thiagunbaldfpnde@dRE 5A is a

perspective view of the bypass air cyclone chanber insert which is received
in the hBusing shown in Figure 4, FIGURE 5B is a bottom plan view of the

bypass air Cﬁﬁd'b%ﬁ?fn&bt@%kép@é&%t invention will now be desctibed, by way of example
only, and with refetrence to Figures 2A to 20 of the accompanying drawings, in

which:

15 FIGURE 1A is a cross-sectional side view of a portion of a generalised
inhalation device having a bypass air cyclone, as desctibed and illustrated in the
Applicant’s eatliet co-pending application referred to above;

FIGURE 1B is a cross-section along the line X-X of the device shown in Figute
1;

20 FIGURE 2A is a perspective view of a first embodiment of unit-dose inhalation
device of the present invention with the housing in a storage or home position
on the blister support member and with a cap in place over the housing and
blister support member;

FIGURE 2B is a perspective view of the device shown in Figure 2A but with the

25 cap removed and the housing pivoted out of its home ot storage position into its
primed position ready for insertion of a blister to be pietced;

FIGURE 2C is the same view as Figure 2B but following insertion of a blister to
be pietced through the slot in the side of the blister support member;
FIGURE 2D is a petspective view of the device shown in Figutes 2A and 2B

30  after the housing has been pivoted back into its home position from its primed
position shown in Figure 2B to pietce an inserted blister;

FIGURE 3A is a side sectional view of the device shown in Figure 2A;



shown in Figure 5A; FIGURE 6A is a perspective view of the blister support
menber of the inhalation device shown in Figures 2 and 3A; FIGURE 6B is a
top pl an woewoaiseshe blister support menber shown in Fi @UTEPSHD/OFITGIRE 6C
is a side view of the blister support nenber shown in Figures 6A and 6B;

FI GURE 6D shows a sinplified side-sectianagl. view through a portion of the
blister support nenber, to illustrate how a blister is held in position

bet ween the blister support surface and the surrounding wall; FIGURE 7A is

a side view oadabl e. enbodi t nhal a

accor di ng toFQJ{Ch@R%‘r é%f‘ |1 %P?lﬁﬂec%’ HEVH tﬁS&?Pﬁlﬁgl‘Wthﬁ)gp Horfe it ors ot ‘r age
position; FIGURE ifBriar@3 Al @ith Hk&YcRhetdiem$es enguaibae vt | nhal at i on
devi ce shovvn in Fig |ge 7A; FIGQURE 7Cis a rear view of the second

enbodi nent dﬂ@ﬁdﬁ&] #hiion sdviice afhibarhdusiosi uper én Tiae amdorBner) GUREUSA 3 s t he
side view of ? i nhal ati on device shown in Figure 7Awith the housing in
its pi erced% tion; FIGURE 8B is the front view of the inhalation device

shown i n JFi gureuRB, mstlbatpfa@sgaem DL Bf HShRiseiLarbwosi Fige 45 GURE 8C is
the rear view of the inhal ation device showm in Figure 7C with the housing

inits pierddGP83i biAonp FleBYRE9A iy af shed]eypﬁlsewlwd@ﬂteWﬂlﬁ@l@hﬁMWmnt of

i nhal ati on deyi e accor t he presenI nvention, with the housing in
its hone or ‘§1916 3y ECHOE %tlflg(hﬁ R EREY lgP]re%’t view of the third

enmbodi ment  ofjoRA %'199 b@%ﬁ@n@?lﬁh@l‘é@ bMhEigYae AACyFbRAREAGe Ssactr ear
vi ew of the third enbodirent -of prel oadabl e ‘i nhal at| on
shown in Flguie 5A;

70 FIGURE GA is a perspective view of the blister support member of the
inhalation device shown in Figures 2 and 3A;
FIGURE 6B is a top plan view of the blister support member shown in Figure
6A;
FIGURE 6C is a side view of the blister support member shown in Figures 6A
15 and 6B;
FIGURE 6D shows a simplified side-sectional view through a portion of the
blister support member, to illustrate how a blister is held in position between the
blister support sutface and the surrounding wall;
FIGURE 7A is a side view of a second pre-loadable embodiment of inhalation
20  device according to the ptresent invention, with the housing in its home ot
storage position;
FIGURE 7B is a front view of the second embodiment of inhalation device
shown in Figure 7A;
FIGURE 7C is a rear view of the second embodiment of inhalation device
25 shown in Figure 7A and 7B;
FIGURE 8A is the side view of the inhalation device shown in Figure 7A with
the housing in its pierced position;
FIGURE 8B is the front view of the inhalation device shown in Figure 7B with
the housing in its pierced position;
30 FIGURE 8C is the rear view of the inhalation device shown in Figure 7C with

the housing in its pierced position;



device shown in Figures 7A and 7B; FIGURE 10A is the side view of the

i nhal ation device shown in Figure 9A with the housing in its pierced

posi tion,WB2EJRE6BEB i s the front view of the inhal ati orCai@mpee©/0sitosn in
Figure 9B with the housing in its pierced position; FIGURE 10C is the rear
view of the inhalation device shown in Fijgure 9C with the housing in its
pierced position; FIGURE 11 is a perspective view of a fourth enbodi nent of
a unit-dose inhalation device of the present invention with the housing in

its first storage or hone position and with,a c i, | ace ;over th usin
and the bl i é?l_&‘?%f&p‘)p‘éﬁ%ﬂﬁ’éiﬁwé?‘?’ Rl FobrahERsat i roYRE AR T on
devi ce Sho"‘ﬂogﬂe E&-&%Ei&%n‘ﬁ!ohbwﬁﬂﬂech%%u@ﬁ]@m& edtele SRRV MBe dobikiont er about
to be inserted into the device; FIGURE 137is a perspective view of the

i nhal ati on da¢GREsN®W ifrooFivir ef thd teindlempodinénteofhinhelneipndegigersbgwn
therein; Fl GUI%E 14 is a cross-sectional view of the inhalation device of
Figures 11 t'® 18154k a blister inserted therein;, FIGURE 15 is a
perspective piceR @f ot he, kohalialifnndeie @ntodiha 86plloddabldintatabiohhe
blister support nenber rotated into its pierced posiltai on; FIGURE 16 is a
bot t om per spketdewhowirein Bigutdse/ A nhdl7a;i on device of Figures 11 to 16, with

the blister t b d b ] . i S. Ao .
per spective Eslll%gﬁﬁrgf Kﬁés ﬁ{q @5%?163555@%@%%885‘%)}% S%llé “;ﬁzlrntaﬁ%?l Hf[ %e{]mth

i nhal ation EXih%%s&‘}; ifligurieselilpds@id®; FIGURE 18 is a bottom perspective
vi ew of the- rvng‘ﬁe{ml%%pam_—eiw he-inhal ation device of Figures 11 to
17; FI GURE IRIGSRE bol fothepepspecti vitheiiohalafion Mevisaphswovn Figu Yoimdthy 1

FIGURE 20A is a perspective view of a blister piercing nmenber for use with

any embotfi meRe hOus1ge i RIS ce of the inventi on:

FIGURE 10C is the tear view of the inhalation device shown in Figure 9C with
the housing in its pierced position;
FIGURE 11 is a perspective view of a fourth embodiment of a unit-dose
inhalation device of the present invention with the housing in its fitst storage or
75 home position and with a cap in place over the housing and the blister suppost
member;
FIGURE 12 is a side view of the inhalation device shown in Figure 11 with the
cap removed and showing a blister about to be inserted into the device;
FIGURE 13 is a perspective view of the inhalation device shown in Figures 11
20 and 12 with a blister inserted therein;
FIGURE 14 is a ctoss-sectional view of the inhalation device of Figutes 11 to 13
with a blister inserted therein;
FIGURE 15 is a perspective view of the inhalation device of Figures 11 to 14
with the blister support member rotated into its pierced position;
25 FIGURE 16 is a bottom perspective view of the inhalation device of Figures 11
to 16, with the blister support member and base removed;
FIGURE 17 is a bottom perspective view of the blister support member forming
part of the inhalation device of Figures 11 to 16;
FIGURE 18 is a bottom perspective view of the housing forming part of the
30  inhalation device of Figures 11 to 17;

FIGURE 19 is a bottom petspective view of the cap shown in Figure 11;



FIGURE 20B is a top plan view of the blister piercing nenber shown in
Figure 20A; and FIGURE 20C s a side view of the blister piercing nenber
shown i n WogureseBOA and 20B. Referring now to Figure | RCTIEPROI®/0F@&IShoWN a
portion of an inhalation device 1, as described and illustrated in the _
Applicant's own earlier co-pending appligation, and in which the bypass air
flowis used to assist in the deaggl oneration of the drug dose. Wth
reference to Figure I A the device has a housing 2, having a nouthpi ece 2a,
defining anj chanmber 3 havi.n arrber waII 4, a d | aden air
inlet port gl I&ﬁgﬂ%{s apB?rLSP%CtQ’r?d“B\g’ﬁjsﬂsb Lit¢T PifEedpg memb "Afr&“ §8s ¥ @ctTonal
view taken abongihps: bfﬂ?e%h%lahgn%egweeomﬁe'ﬁv@}hfo% shown in Figure IB. The
device 1 includes a cyclone chanber closure plate 8 extending across a

| ower end of Hlbé Rigipiseceppluhatcebbslesblitier phanbgmanbdhehavug Faden air
inlet port ? i,S f rmed in, and extends through, the cyclone closure plate 8
and i s coax 8 h the longitudinal axis (A-Ain Figure IA) of the chanber
3. A thoyghm@@@mgeaelc@tﬁe\% Sl DRt m@@m hegnal lﬂym%wpagﬁeb@@ﬁ' ng
2, it is preferably fornmed as a separate conpo ent that is att ed to
housi ng 2 ornd@0Bhe end of the chanber 3 during assenbly. As shown in
Figure I B, the bypass or clean, non-drug laden air inlets 7 are preferably
tangentially oriented arcuately shaped channels fornmed in the sides of the
housi ng 2 amd e ClRs U & SgQJr@t@& 3nEQriTELEDE 4 %‘bman"\@hala@@q fRgloses the
| ower end of—-t-he—chanber apart fromthe drug laden air inlet port ’5),

but al so fonasrslesdné)ekicmeirﬂlsﬁmﬁtadenahe Applicharmeds c7rlgo ctohmndlﬂngqplbﬂmlmehs 7
are open on h of, their Al t hough. two .ch S 7 are hovvn in
F gur s 1A 4 IR K pYs ugied Gedd oAt SRR aien 47 ¢
sufficient yey ana@@mtﬁh@fe@l@fﬁdert%%gw@ p&l&eeiefv&%thﬁsd 13&&@/9%%@5 inlets
7 are arranged tangentially, or so”as to direct the bypass air

subst anti al outhpigenthadeftingeniiomraatabatiber 6ervhg 8hatmhher wbﬁamaaiimg

flow ng laden air inlet port 5, an outlet port 6 and bypass air inlets 7. A cross-sectional

view taken along the line X-X in Figure 1A is also shown in Figute 1B.

15
The device 1 includes a cyclone chamber closure plate 8 extending across a lower
end of the mouthpiece 2 that closes the chamber 3. The drug laden air inlet port
5 is formed in, and extends through, the cyclone closure plate 8 and is coaxial
with the longitudinal axis (A—A in Figute 1A) of the chamber 3.

20

Although the closure plate 8 can be formed integrally with the housing 2, it is
pteferably formed as a separate component that is attached to the housing 2 or

to the end of the chamber 3 duting assembly.

25 As shown in Figure 1B, the bypass or clean, non-dtug laden air inlets 7 are
preferably tangentially oriented atrcuately shaped channels formed in the sides of
the housing 2 and the closute plate 8 forms the lowermost wall and encloses the
lower end of the chamber 3 (apart from the drug laden air inlet pott 5), but also
forms the lower surface of the channels 7 so that the channels 7 are open only at

30  each of their ends. Although two channels 7 ate shown in Figures 1A and 1B, it
will be appreciated that one channel 7 is also sufficient to produce the desired

cyclonic effect.



t hrough these inlets 7 into the chanber 3 is forced to spin around the
chanber 3 so as to forma cyclone or vortex (as indicated by arrow "B" in
Fi gure | Ayo 20tveoseass| et port 6 may be in the form of a mesh/EPe18/08070¢ acr 0Ss
the end of the chanmber 3 through which the entrained drug may fl ow out of
the chanber 3 into the patient's airway. {Preferably, the nouthpiece 2a
incorporates a flow diffuser 9 that extends beyond the outlet port 6 and
has a cross-sectional area that gradually increases towards the top edge 10
of the nouthpiece 2a. The wall 11 of the diffuser 9 is curved i shape. A

pi ercing device 12 is di sposed beneath the chanber 3 on the opposite side

of the cl 05%&@%‘@%&&@9&% %sﬁgﬂgﬁr@%@fn@ﬂl OF ¢ aét%laﬁ@&tet@etbgque

closure pla plrercing devic 2 CO rls S a piercing head 3 havi ng
pi erci ng el eneint & sdktarthmlifapepditid dithetief iramthTlobadobies 8 ethepilenciinglosliegrent s
14, 15 are conflgured tQ punctur of .a blister

t id 16 16
that, when dh Hﬁﬁibﬁ?s?HHQFé%“FHF%%@EgPEI'%ﬁhgﬁﬁF%Héﬂﬁn*ﬁP%%.t%ﬁ?hﬁﬁ?%fs t he
bl st er @Ovvlsola%amté%gl&ugbyaﬁﬁe gk %h@& 1s hiRW RRSS A96% 419F IEddaye bl st er

pi ercing el ements |rect| n of arrow "C' in Figure |IA and
entrains the dose contalned in the blister bow 16a. The drug |aden air

then flows oqut of the blister ug ntral drug | aden air .outl et
passage 17 (ﬂﬁfPH%“dWFééﬂpéﬁ Sﬁnak?gﬁi EE?ID “ﬁ?ﬂﬁngé'%ﬁséf?eﬁﬁPFqP
passage 17 | %Cgh?gu 1P+ xﬂlrﬂcg gfeu&ltlﬁﬁi&f]dﬁig{ m'a{;' lﬂ%RV Bef bt hOfhhhisrah@pber 3
so that it f oms in an axial direction intothe chanber 3 (in the direction

i ndi cat ed bytharpatant’Eiwapt Piclierablyrehd invefhoteale ypgseratisra Bavelifusdie
chanber 3 through the tangential bypass air inlets 7 and i |ns around the

chamber % (ithat feearls BeXqrshtiss Oufet Rpts a?dﬁﬁFﬁﬁHB“h“V@PPé i5F 18kl one.
Turni ng now 19d1'1:zl gfl’ih@iseagé[% {28 ey eed BONhean bt 16(%%0@'11@'9\%11 of oa

uni t dose dr I nha 19 accor to the present invention which
general ly cqhakhﬁe&n&)hhnsﬁeinsdp@mrt nenber 20, a housing 21, having a
nout hpi ece 21a, pivotally attached to the base and a cap 22 (which nmay be
transparent, as shown in Figure 2A) that extends over the housing 2 1 and

the blister ﬁ"ﬂ)@&%fntg JEAREL2 is disposed beneath the chamber 3 on the opposite side of

15 the closure plate 8 and may extend from and/or be connected to the closure
plate 8. The pietcing device 12 comprises a piercing head 13 having pietcing
elements 14, 15 depending thetefrom. The blister piercing elements 14, 15 are
configured to punctute the lid 16b of a blister bowl 16a so that, when a patient
inhales through the mouthpiece 2, clean air enters the blister bowl 16a through

20  the air inlet flow passages formed by blister piercing elements 14 (in the
direction of arrow “C” in Figute 1A) and entrains the dose contained in the
blister bowl 16a. The drug laden air then flows out of the blister 16a through a
central drug laden aitr outlet passage 17 (in the direction of arrow “D”). The drug
laden air outlet passage 17 is connected to the drug laden air inlet port 5 of the

25 chamber 3 so that it flows in an axial ditection into the chamber 3 (in the
direction indicated by artow “E”). At the same time, clean bypass air entets the
chamber 3 through the tangential bypass ait inlets 7 and spins around the

chamber 3 (in the ditection of arrow “B”) forming a vortex or cyclone.

30 'Turning now to Figures 2A to 2D, there is shown a first embodiment of a unit-
dose dry powder inhaler 19 according to the present invention which generally

comprises a blister support member 20, a housing 21, having a mouthpiece 21a,



20. In Figure 2A, the device is shown in its storage state in which the
housing 2 1 is inits '"home' or storage position and in which the cap 22
covers thwohlouwsisnzs21 and blister support nmenber 20 to pCotEPed10ios07and t o
prevent ingress of dirt into the nouthpiece 21a and those parts of the
mout hpi ece 21a which are inserted into the patient's nmouth during
inhalation. In this state, with the housing 21 against the blister support
menber 20, the device is in a stable condition because the housing 2 1 can

only pivot away fromthe blister support menber 20 into an unstab%gﬂgrlned

posi tion by P8Py Agached bt PitpertdaneaP $4 ORIMCRenBY PS H@PERAHDE 5

Figure 2B sh S been
renoved and ﬁ%g%%ﬁ%%ﬁMbg% %%g%gggﬁagf%%tég;%Bﬁhgtﬂé%ﬁgﬁ%@gp%ogﬁﬁﬁgﬁé(ln

t he directlqﬂ)dhlﬁgmﬁwQAFﬂmahmum1axhsw hAd ifsrstétiagesent@B) wheddsheflorusiogsZi ti on

of a blister to be punctured through a sl ot 2 i.n the |de II of thS
bl i ster suppérit itfreh®®F 2bstoragg Pesifien Aphindibat t}wt%t FRVSERitac BPRiiRS 2 he

device is; i t ! L0, 9P, DPEAYSE cht if s%aéfydtt%éhe
housi ng fﬁ ?gﬁ%ﬁﬁk%g%éﬁJ %?%ﬁéﬁttgﬂﬁgﬁ% g%5|t| n ﬁn mﬁ?e thé hoﬁS|ng 21
i s agai nst tdhe rbbu&tpeercesampmrdtﬂma‘pefts whieine nfomthgixeapl & whidteadeusaed s
being carried in a pocket or e device s rlbed th

fore
reference t onfhile %%Pb%ﬂlsrféﬁtlth gulr’t%% mr‘rﬁ1 antﬂg‘st?éatﬁ’awthé ¢ hRUERES state
but is desi i t
fime & dose Hans opt OBt ERE Lo BBt UPLEE 4 Bl PpDE: Rk BhekiiPe oc
shows t he det%tedﬁatﬁmgshbmm bnlyFpigor ew2Bfraht dre lalidoksi st};qromets:ﬂtt&erim ingenrt ed
through the slot 23 jn the side of the device. 19 ?nd in which tab 16d,
ext endi n§f f romteHe PBITSE BPSItpg Ry orH1ae BedtFistheang’ FVaHtam X BESTEF ¢ he
devi ce 19. Iﬂ@ tab f.agidifpates the insertion of the blister into the
devi ce, and 1 & ehova therefrom as it enables a user to grasp the
blister between their fingers placed on either side of the blister tab,

wi t hout contactln or danmngi hg gg bl.ister bow c nt |ng%ip di canent
dose. Figu e 2§ hpps t %6@8%6 I5fl{sehripg SHBE% ¥ Phhis “BeREY ot at ed

back into removed and the housing 21 has been pivoted out of its home position (in the

75 direction of atrow “P” about axis “A” in Figure 2B) teady for insertion of a
blister to be punctuted through a slot 23 in the side wall of the blister support
member 20.1t will be appreciated that, in this state, the device is in a relatively
unstable condition because it is easy for the housing 21 to be pushed back into
its home position in which the housing 21 is against the blister support member

20 when, for example, the device is being catried in a pocket or bag. Therefore, the
device described with reference to this embodiment is not intended to be carried
in this state but is designed so that a user inserts a blister into the device at the

time a dose is to be inhaled, i.e. immediately prior to pietcing.

25 Figure 2C shows the device as shown in Figure 2B after a blistet has been
inserted through the slot 23 in the side of the device 19 and in which a tab 16d,
extending from the blister, is visible protruding from the side of the device 19.
The tab facilitates the insertion of the blister into the device, and its removal
therefrom, as it enables a user to grasp the blister between their fingers placed

30  on either side of the blister tab, without contacting or damaging the blister bowl

containing the medicament dose.



its honme position in the direction of arrow PP fromits position shown in
Figure 2B following insertion of a blister through the slot 23. In this
posi ti on,wolreldnisszsser has been pierced and the devi ce i ®CTERAY10/06079@
patient to inhale through the nouthpiece 2la. It will be appreciated that,
inthis first enbodinent, it is only possigble to put the cap 22 over the
housi ng 21 and blister support nenber 20 when the housing 21 is in it hone
position and no blister is |located in the device, as shown in Figure

2A, b h d bl.i st tab dinterf th th 22Wh
Che cap 1o PHGEBEIOVBPERES HETISE 4P LitpHof PORURBON 195 Dobh SIS RGTE o
vertical cr 91%%0?%3'(@% otnhﬁotﬂgmntelaﬁog%\f'aﬁ%w]@ Bl g%sf AW W in fﬁ%qlé n

whi ch a cycl one c¢ 4, simlar to that described wth referenCe to
Fi gures | A aidfdiBwihg mhes@@s ed aviltshirrthtdigbhtwsilog2 2 In thisep@yicdgribe chanber

24 takes the formof an insert 25 as .shown re clearly i.n Figures 5A and
58, which | PIFEEd aé@&ewpmcﬁé 49 ChoRtcu s £t RSy t?fﬂhﬁiﬁgﬁwe Pet end
26 of the cxﬁggﬁenhﬂﬁkgblgay be in the formof a nesh, has a shoul der 26a
that engages wth a | ower edge of a curved diffuser 27 integrally formed

wi th the nout hpi ece 21a and the |nsert 25 is retained in position by a

cyclone closure plate 28 th ext across .the inlet end of the chanber
21 and has dhvibE B PApE g 1 et MoPE T G eaH: lam@nlwmﬁL}WW “the

chanber 24 fcrag@zao&'ﬂtﬁ& %ugﬂg'zagaddnmétatA%gorm%ﬁpdém%&l a{e%(%&%bﬁnds

over the insert 25 and closeS the | ower n end of the cyclone ch
apart fron1ﬁhelnﬂkﬂme29wnandw&bﬁmhhthmUotMBdnm@h¢dehcehesbppasalaguuflow
inlets 30. ate .28 ncIu es a pair .of ho posts

e cl osure ri
31 upstfgnd.%%gbff%@ﬁef?%ﬁ&%r%@%.b stey fap Hor ’dﬂéelcf?ret\ﬁléléﬁ%ﬁﬁiﬁbzﬂ 1€h mat e
agai nst corry g@@g%s@s; ReS S %&pgﬁ%memmum ng 21 (see Figure 3A and

3B). Screws ( ot~ shown) nay be ins ed into the posts 31 so that they
t hreadi ngly engage with the correspondi ng posts 32 in the housing 21,

thereby SECLHI 1)6/1 3aA slag\brls g%eit?(?al cross-section through the device 19 shown in Figure

2A, and in which a cyclone chamber 24, similar to that described with reference

15 to Figures 1A and 1B, is disposed within the housing 21. The cyclone chamber
24 takes the form of an insert 25, as shown more clearly in Figures 5A and 5B,
which is received within and mounted to the housing 21. The outlet end 26 of
the cyclone, which may be in the form of a mesh, has a shoulder 26a that
engages with a lower edge of a curved diffuser 27 integrally formed with the

20  mouthpiece 21a and the insert 25 is retained in position by a cyclone closure
plate 28 that extends across the inlet end of the chamber 24 and has an aperture
29 thetein for the flow of drug laden air into the chamber 24 from a blister
dutring inhalation. The closure plate 28 extends over the insert 25 and closes the

lower open end of the cyclone chamber 24, apart from the inlet 29, and forms

25 the bottom wall of the bypass air flow inlets 30.

The closure plate 28 includes a pair of hollow cylindrical posts 31 upstanding
therefrom alongside and outside of the chamber 24 which mate against
cottesponding posts 32 formed in the housing 21 (see Figure 3A and 3B). Screws
30 (not shown) may be inserted into the posts 31 so that they threadingly engage
with the cortesponding posts 32 in the housing 21, thereby securely attaching the

closute plate 28 to the housing 21 and sandwiching the cyclone chamber insert



closure plate 28 to the housing 2 1 and sandw ching the cycl one chamber

i nsert25 therebetween. However, it will be appreciated that the insert 25
may be nowotet/o’s188i n t he housing 21 using any appropri 2Ce/HPagheni7ngy
nmethod. Simlarly, the closure plate 28 may be coupled to the insert 25 or
housing 2 1 using any known methods of aggachment. Ridges 33 (see Figure 3B
and 4A) are fornmed on opposite sides of the internal surface of the housing
Z;thp hSLp ﬁteaqy tge cyﬁlone chanmber insert 25 and position it centrally
w thin e housin 1. The ridges 33 al so act as keying features to ensure
correct ori@ﬁﬁhw&gnayﬂﬁséﬁﬁﬁﬁVLd¢“ﬂ%@e@PB§%¥%féW%&%&QSgﬁﬁHg%P§W"hg el ement

34 (see belo relatj,ve to,th I F hli:ste I i t 34
(see Figuren?%ymﬁ%y?ﬁﬁné%%ﬁﬁﬁgag%Hékgg%%éaqﬁﬁgégg&ééSggﬁﬁgﬁﬁgggigﬂE?he
cl osure pl akendBpehewdsiee ppes R8heay2S; cdupted ontidmseppbsit leowime2bdf t he

closure plate 28 to the chanber 24. As is apparent from Figure 3A  when the
housinahz1hN§ﬂ@ﬁﬁﬁkﬁQWﬁﬁ?%%@ﬁ%?%ﬁ¥m$ﬁ%ﬂ%1ﬁg 35 B%e ﬁﬂmag&%ﬁﬁfﬁﬁ§mﬁnto a
space i_.ch woul d be _occupi |.J ' ' : i ved
Rt he. b otbr et aRorP OSB3y b Trkf Syl Bleo ¥ 2P RONEh L8R8
through the (¢ efclése aRsnbbeinkeuisngdoditort & eenmedlytvaithihshbboesipgsilt i on
fromits prinmed position shown in Figure 2B, the bl ades 35 puncture éhe lid
so that the Tdesedges|d? Beo et #sakarens featipe LAFRTITEWOHGET ACR@HS Ry AT PLY

i nhal ation thrpu t he u i : i i
A L4 d. hEl gures 4A
and 4B, thecﬁ&ﬁ%?&ﬁuﬁiRﬂ?%?€§?§%§§%&%ﬁﬁéig ?gmﬂggqgﬁnﬁLsgﬁbéébﬁ-ghape Wi th
Fhe nnuthp|Q@@sg%qnat the curved end of the "U and with the legs of the

U surrounding a central portion of the blister support nmenber 20. The

cycl one %¢hamber insert 25 is positioned within the housing 21 between
24 are conf MoUFEAT BRTERACFRT hEReiAh o e ol L e e R
lbgt greelnl t hg 33 i@gﬂ\ﬁ%}dtad %éq&he%l&hur&‘pldth%ﬁeﬁmmm hser2h@ B, 2thoextenpposite
30 wi ?| Y es,¥c?enof ‘;[heeclggure%flat% h2% t?)yt%gsc?lagllbrer |22| gg ?s %)Oﬁargr?tefrgépbafglsnea Efx, inlets
when the housing 21 is in its home position, the blades 35 extend downwardly
75 into a space which would be occupied by the lid of a blister (not shown) received
in the blister support member 20 so that, when a blister is inserted through the
slot 23 and the housing 21 is returned to its home position from its primed
position shown in Figure 2B, the blades 35 puncture the lid so that the dose will

be entrained in the aitflow duting subsequent inhalation through the mouthpiece

20 2la.

As shown most clearly in Figutes 4A and 4B, the housing 21 (Figure 3B)
generally has an inverted U-shape with the mouthpiece 21a at the cutved end of
the ‘U’ and with the legs of the ‘U’ surrounding a central portion of the blister
25 support member 20. The cyclone chamber insert 25 is positioned within the
housing 21 between facing sidewalls 21a, 21b. The bypass air inlets 30 of the
cyclone chamber 24 are configuted so that they open into end regions of the
housing 21 between the sidewalls 21a, 21b. As the side walls 21a, 21b extend
laterally beyond the end of the bypass air inlets 30, the bypass ait inlets 30 will
50 not be blocked by a person’s fingers holding the device, as their fingets are
spaced away from the bypass ait inlet openings by the protruding side walls 21a,

21b.



not be bl ocked by a person's fingers holding the device, as their fingers
are spaced away fromthe bypass air inlet openings by the protruding side
wal | s 21awo020tv/086286an nost cleaiiy be seen from Fi gure BATAPA1B5B5079NMe
insert 25 is provided with arcuate shaped flanges 30a at the end of the
bypass air inlets 30 that extend between jyhe side walls 21a, 21b. The
housing 21 (Figure 3B) is pivotally attached to the blister support nenber
20 at one lower end (at a renote end of one leg of the "U) and includes a
hub 35a that extends |aterally between the side walls 21a, 21b. The housi ng
21 pivots about the |longitudinal axis "A-A" of the hub 35 between its hone
and prinmed ppesit] A er-ay E@C Mgl section
o that 1 ts horShiien iy Sacp Rl IR, bty ERCHANBNL B0 R RO tTe A
The bl i ster sispperdatareidped 2licenGindethcaeqbof thryibipads hieahletedEdmt I6tepslee
Figure 6C) that has an opening or nmouth 37 extending along its |ength. The
hei ght of tH@tWE@hFIFFgS@?Waélségﬁamh-o or only slightly greater than the
width Wof the hub 35a so that the hub 35a can only be inserted into, or
renoved from the recess 36 through the opening when the housing 2 1 is
rotated intdllee hosdihg an (Fejuat BB id pivbhalybittashed ts tippblistefmeugyert 2(:nlserwhi ch
the width Wof the hub 35a js in alignnent with the height of the opening
37 so that tHeatens oseergod) (aep epothenhlione 818 ehécopentigingiudesa Rgh | pe

appreci ated {hat,, opge. LOe YR, 328, Hasuhesn {Rsested hhiqueh the Argphrg 37
g% ané { he g %ﬁ re %hepllgai

and into the recess housi n rotate ative to ase 20,
it is not passiubliee foargidudenukis39a A 0o hiherlanoye e fwam itheome aadprdbedint i |
t he housi ng 21 has been rotated back into the sanme orientation. The.
opposi t e/%endttide THEUMIMEP Dis Bengby ¢ cFRag ehE fiass3seiqn fr thedbtei@id of

the other | e@l’?{ feQ?erltHa% iés%ildwe@’,%sr fiS vl iﬁrﬁigﬁiaet@zk{'. BB WHLEP Y08l t her be
formed integral % w t h the housing P or 'as a separate conpon that is
attached to mb@bhoSiimgudds dpuitngliadseddirbess Thgs@aFphr88Chéstaakaoked end
39 that engages . with a coo%erati ng surface 40 on._the base 20 to i rri%_
rotation of THAHAL p’ﬁﬁlﬂzf extendifig along its length. The height of the opening 37 is

equal to or only slightly greater than the width “W’ of the hub 35a so that the

75 hub 35a can only be inserted into, or removed from, the recess 36 through the
opening when the housing 21 is rotated into a position relative to the blister
support member 20 in which the width W of the hub 35a is in alignment with the
height of the opening 37 so that the hub 35a will clear the mouth of the opening
37. It will be appreciated that once the hub 35a has been inserted through the

20 opening 37 and into the recess 36 and the housing 21 rotated relative to the base
20, it is not possible for the hub 35a to be removed from the recess 36 until the

housing 21 has been rotated back into the same orientation.

The opposite end of the housing 21 remote from the hub 35a (the remote end of
25 the othet leg of the ‘U’) includes a resilient catch 38 which may either be formed
integrally with the housing 21 or as a separate component that is attached to the
housing 21 during assembly. The catch 38 has a hooked end 39 that engages with
a coopetating sutrface 40 on the base 20 to limit rotation of the housing 21
relative to the blister support member 20 to a small angle (such as that shown in
30  Figure 2B) sufficient only to allow the piercing blades 35 to move by a sufficient
distance to allow a blister to be inserted through the slot 23 into the blister

suppott member 20 without fouling the blades 35 of the piercing element 34.



relative to the blister support nmenber 20 to a snmall angle (such as that
shown in Figure 2B) sufficient only to allow the piercing blades 35 to nove
by a suf fwoi2erwoseisst ance to allow a blister to be inserPeu/APRo100§I79¢ he sl ot
23 into the blister support nmenber 20 without fouling the blades 35 of the
pi ercing el enent 34. The cooperating surfa¢ge 40 may include an initial ranp
surface section 4 1 to provide a snall degree of initial resistance to

pi votal novenent of the housing 21 relative to the blister support nenber
20 and so that the catch 38 resiliency deforns slightly as it rides over
the ranp surface section 4 1 to enable pivotal novenent of the housing 2 1

fromits inijfyg aéodfg%rﬂ%e&ggwf Q0 Ally I 1&@5@5&5&1 SHS 8622 RE&LHBR 44201 N Whi ch

the deformation o atc 38 ge erally remal ns constant during further
pi vot al nnvepmmleafsrﬁddbdkgms|o|ﬂgni21a]11dwtanmno piodthbns vsoret déglntehomefmg

friction so that the h ng 2 1 will back under it ht if
rel eased whéer SHityepgart gF 3}11??1 ﬁPBB‘Prédn%fB ero% ?‘E‘% Sﬂéﬁi’t tﬁ‘ﬁsﬁaf‘ihoigg “}a%ﬂ gend
ramp surfac e?&@ﬂ%]ﬂ%ou M@Tndggee%mfe% sﬁfa%%%@c&én agabNShbWHiGhat he hook

39 engages en t sing 2 has pivoted iIts | est extent into its
open positiomovammhﬁdﬂmheﬁnﬂeﬁggbhﬁmMJashhnskhmnmlmwnﬂndananpnsmdﬁame

section 43 ensures that a SO of the for n of the catch 38 is
rel eased pri8faEos¢HE™ %gK1§§‘§ %@Hﬂ%@“?ﬁ@”é? B W%Tﬁg§ﬁ8 VeSSt the
housing 21 wiohkiah BB I chES Wdtmo@&ﬁ&&emh@%uwg21n95t Jhoem Hagk into
its hone position too %a5| rior to being rotated t he patient. The

slot 23 is isontehdegror of ﬁﬁcta)msw tloaww thE lhbuﬂﬁg 20 will ot @mpahsag,kdlrb]el $tis @rwin

bomdshaped central penln 23b. The blister |id a | anar
oo ounding TREMGE SR G b OBl FE R BERT R PR s BT DA ke

bli ster bow.,}63 c s*aw&@nztthgt CERidARLs fﬁp@@eo uppé@m%ﬂ:ﬂ%@ﬁgb@e

The blister suppo t nber i ncludes a blister surface
whi ch the pE@nagpgegwhanmmehbembgaéﬂ@$p$UﬂﬁdWﬁthgﬁkh@ﬂbhnSIesop@m 16a
sits and a surroundi

wal | 46. nost . cl early seen fro ure 6D,
ahi oh Shovis BSTpI AT &0 MBSFEImPL 0B CaER SHATTDP SWETH SHGH i pORTTEn of
the blister §UPRAELscTBARSEF @R d@fEﬂnﬁn&{ bBURS c18h d81if released priot to the
75 hook 39 reaching the stop 44. This ensures that the housing 21 will remain in its

ptrimed position and will not drop back into its home position too easily priot to

being rotated by the patient.

The slot 23 is in the form of a narrow slit 23a with an enlarged blister bowl-

20  shaped central opening 23b. The blister lid and planar region surrounding the
blister bowl 16a is received in the slit 23a and the blister bowl 16a passes
through the central opening 23b into the device. The blister support member 20
includes a blister support surface 45 on which the planar region of the blister
surrounding the blister bowl 16a sits and a surrounding wall 46. As can be most

25 cleatly seen from Figure 6D, which shows a simplified, partial side-sectional view
through a pottion of the blister suppott member 20 with a blister held in
position between the blister support surface 45 and the surrounding wall 46, the
suppotrt sutface 45 is positioned slightly below the surrounding wall 46 and its
width, extending at right-angles to the direction of insertion of a blister into the

30  blister support member 20, is slightly less than the width of a blister so that the
edges 16¢ of a blister 16 overhang the side edges 45a of the blister support

surface 45. The surrounding wall 46 terminates above and spaced from the side



position between the blister support surface 45 and the surroundi ng wal l

46, the support surface 45 is positioned slightly bel ow the surroundi ng
wal | 46 awo 20to#086d8dt h, extending at right-angl es to thePdirmeeeioos7o
insertion of a blister into the blister support menber 20, is slightly |ess
than the wwdth of a blister so that the-edges 16¢c of a blister 16 overhang
the side edges 45a of the blister support surface 45. The surroundi ng wall
46 term nates above and spaced fromthe sideedges 45a of the support
surface 45 S ndi Lo 46 8¢ SRASuRYRE A4 £EORR40bvE
blister the%’g %/J%?ZT égﬁevée{{pry%?ogl#%g@ 5(1 ot t?oﬁ% ellltc?;le%\sil]de bet weenvt he

bl i ster suppbétdgesr dBcblidbr dndebheffseriwed fidinngg welldt A6ng eitheceily betwren
blisteredges, The blister edges 16c¢c are therefore | d between the support
surface 45 aRePHRET SWPP Y sHFHge \ﬂélapdi et*%”ﬁP%@‘Fl&ewz}Hrgfﬁgﬁﬁﬁ?%ﬁpW[ﬁ{%mt he

bl i ster edg QUG 1508 Db 3L Lk ROM b dBRen THE s8 520G A 3eeN

t he support%glﬁ%?g%%u%gqgn%ig{%ge%sﬁ%roundi rﬁ% wal | 466%f tﬁ‘gé%(lhi ste? support
menber 20 candhieseleohdthgsoall Hatto tphevidk isstsemuedgeppart an thabbstberdgrse fit
bet ween the support surface 45 and the syrroundi ng wall 4 al though t he

di st ances bdOfEBH PREEHSHISTEY ‘?“'é]c]eéf‘%%rgﬁ 13t RRCHPF StesP tgﬁéu%?%g&af%e

bl ister and fef ' I 486 Ahe sHaE EAlhYmPXAgeRLALR leR il gure
6D for clar idrttsyeh.dS € S\(}#ﬁ%;a?hs%@%e 4apprelci alte Fﬁgt themsurroundi ngev?/all 46
may parti al sy thvetteasigtéthelgelipporihtesfor é medidietanrdt ohe shatort herfataddhand t he
support surface 45 may equal to or greater than the width of the blister in
alternative tb?’rﬁ%’_&PH‘% %.W%iﬂ@ éﬂ&bﬁ%ggl @ﬁrdfl%té%cec’ig}eﬁ‘é@e%ﬂ&gﬂﬂ’rpéﬂff SRS HEbed
open regj,on aﬁébdl%%n@l&& Yil 152 @é@@h{b Elea@@;hevmtblﬁﬁiﬁ alient 4:¢ sHsfar mabl e
cantilever arm 4 extencrh ng fromthe base of the 'U towards the slot 23.
In a verti cgjreatyosaggaatidn FigkencBl fongldrhe). [ewgi hlsofbe dppreanted| tbwiethear m
47, the cantilever arm47 is generﬁlly ﬁizerd i n shape. so Ss tz cqrrespond
to the shapeugrvadils welkAoyaa Padally PRePngdhe suPRe teHEAEQ AP ArE(et T m 47

s integral |y (AP M {hlpg,%ﬁgm%geﬁ Raadqel b A8, bl ArdomR od e

curved forwardly cl ng p 49 ‘'makes ihitial contact with the
surface of tHigtdalihsdterndomw endlbadicheming i nsertion of a blister into the slot
23b. s
The suppott sutface 45 has a generally U-shaped open region 45b in plan view
(see Figure 6B) with a resiliently deformable cantilever arm 47 extending from
the base of the ‘U’ towatds the slot 23. In a vertical cross-section taken along the
length of the cantilever arm 47, the cantilever arm 47 is generally cutved in shape
20  so as to correspond to the shape of a blister bowl 16a. The free end of the
cantilever arm 47 is integrally formed with an enlarged head or tab 48 with a
downwardly cutved forwatdly facing lip 49. The lip 49 makes initial contact with
the sutrface of the blistet bowl 16a duting insertion of a blister into the slot 23b.
Once initial contact has been made, further insertion causes the cantilever arm
25 47 to be deflected downwatdly as the bowl 16a rides over the tab 48. Once the
blister is fully inserted, the tab 48 has ridden back up along the opposite side of
the blister bowl back towards its otiginal position. The blister bowl 16a is
thereby held or cradled snugly in position within the arcuate shape of the
cantilever arm 47 ready for pietcing. A stop 48a may be formed on the support
30  surface 45 which engages with the rearmost edge of the blister to prevent oves-
insertion of the blister into the slot 23. As can be seen from Figure 6D, the

uppet sutface of the tab 48 is also arcuate in shape in a direction extending at



Once initial contact has been nade, further insertion causes the cantil ever
arm47 to be deflected downwardly as the bow 16a rides over the tab 48.
Once t he WDi2gtoes6iss ful ly inserted, the tab 48 has ri ddeaThzekiowpo7as ong t he
opposite side of the blister bow back towards its original position. The
blister bow 16a is thereby held or cradl28d snugly in position within the
arcuate shape of the cantilever arm47 ready for piercing. A stop 48a may
be formed on the support surface 45 which engages with the rearnost edge of

the blister fdhcpherent QY QlidcR86H bir@kfiod e amlés?ért%%eﬁlt?gg cgfg?o&llso{ls ABseldS

can be seen from Figure 6D, the upper surface o i's al'so artuate
i n shape i n 2a pissibbt footheextrend slmpeat fr thghtlisenrdicasl tc. t he directi on of
insertion of a blister so that it conforns as closely as possible to the
curved shape of the blister bow 16a. The blister support nenber 20 has a

flat |ower suppoRddngisHdf acenifd 200 ANABkELRE b ) Slel nﬁgﬁ%@;& (ARAREl 20 O

be stood upright on atable with the housing 2 1" upst rom
bl i ster Suppbe blinenivepp @@ mFhber 2hsubestddibtptigte dronsilig wadh fiedbnatg 2oMe

into contact with.the surface on which the device.is placed. Wen the
housi ng 21 i \é\%ar?gﬂ%&ﬁghgleg@éﬁt?’i Wpotrﬁ’éqef"’g:}?éizpuarﬁﬁa?nsg}ii?sstllAt Frcohoysireg 21
chamber 24 ext@nds csHRShaNtbalakywah t'hkzgmfa@@ghe{fhﬂ:? tglgggﬁgg?sg%ﬁe&. Renld at

| ower supporting surface 67. A second enbodi nent o devi ce
accor di ng t ¢ht heupngdns in mydmmopositibh, thevohgitadiael ihed -wi dfhtheehempace to

Figures 7A 8C. In this enbodi.nent, the ho or storage position is also
the positi oggrie ?Wfiscsﬂﬁtbétaﬂi‘lt’iag{? &t “g]gt“?’?&l%? t® 151”@96(39 Ehg 89t loaverisupposting

housi ng 60 degsch@t. need to be pivoted into a prined position to nove the
pi ercing blades out of the way to facilitate insertion of the blister. On
the contrary, the housing 60 in this enbodinent is only pivoted out of its

honme or storage Bgsitio rel ative to tEe blister support nmenber 6 1 after a
blister has baah b iEaeds chdnhidatnedct Aecasing: torthe@igent Feveasioa has

been i nhal edsill the, HOUSIHD B0k rm@&deitgqﬁggre@%kgi BEO 1 ttﬁish@fﬂﬁoﬁgfi fion to

lift the piercing blades 62 out of the blister and enable the use "I st er
to be renpvélek home or storage position is also the position in which a blister is inserted

75 into the device, i.e. the housing 60 does not need to be pivoted into a primed
position to move the piercing blades out of the way to facilitate insertion of the
blister. On the contrary, the housing 60 in this embodiment is only pivoted out
of its home ot storage position relative to the blister support member 61 after a
blister has been inserted so as to pietce the blister. Once the dose has been

20 inhaled, the housing 60 is then pivoted back into its home position to lift the
pietcing blades 62 out of the blister and enable the used blister to be removed
from the device and a fresh one inserted ready for subsequent use. The housing
60 is relatively stable in its home position and more stable than the inhaler of the
first embodiment of the invention in its primed position because the walls of the

25 housing 60 and blister support member 61 are in alignment and the device is
maintained generally upright, whereas in the first embodiment the housing is

canted over at an angle away from the blister support member.

This embodiment has the advantage that the device can be pre-loaded ready for
30 later use such as when the patient needs to take a dose in a hurry and does not

have time to load the device or is incapable of loading the device at the moment



fromthe device and a fresh one inserted ready for subsequent use. The
housing 60 is relatively stable in its honme position and nore stable than

t he i nhalwo 20fo/a8b85f i r st enbodi ment of the invention i nPCTEPRe0MBEIIPOSi tion
because the walls of the housing 60 and blister support nenber 61 are in
alignment and the device is maintained gederal |y upright, whereas in the
first enbodi mnent the housing is canted over at an angle away fromthe
blister support nenber. This enbodi nrent has the advantage that the device

can be pre-lpagdad,égRdy HeohkbANGE t&,si%r%se&lgp mésgz\tggFboigg?elgghgs%eﬂ?ﬁr@és&t0

take a dose in a hurry and does not have t evice Oor Is
i ncapabl e ofItlabsdinegng thet deviige dates tooe hoverentacrdasksneeptaateotob ctiakalor. due
to, for exanple, synptons related to their illness. It also nmeans that the
user does not have to cany a dose separate to the inhaler. It wll be

appreci at ed f:hat) R gggg&im%apa gﬂ%@%e%h%g% gggqg%ggﬁbohﬁné&gg idgﬁge &gai ntain

it in a preloaded st t he housi ng Inits

rel ativeldy unsinadihel inpogidoated starhilehhodsihag! been heilkept editapayndd,om t he
blister suppp[t.nfnber 0, as.shomn@%g Figure 2B and_i n which the piercing
bl ades 35 ar'&KEHY GHEARE RIIGHELIREDR Hibas besn Pited pwapfun dhablittehecause

not only is dubpbiP@gsital 0ot & HAGE Peue g8
housi ng 21 isan its prinehﬁkositig%,g%h?gﬁg%ﬁgﬂé%g§hgﬁ¥F%%ﬁ%@qggkgﬁgbent
t he housi ng @e kept omt phedviestneert blsteotEtis gpfodddmatd bedause homrenjgasiit i on

when, for exanple,.it is being carried in a pqcke r handbag,, thereby
prenaturelylﬁﬁﬁéFakiﬁbpgcﬁﬁﬁ1%ﬁhgéoﬁﬁggﬂéY@eP 1%%&?¢§Fé§éﬁﬁZhﬁﬁﬁdﬁmﬁﬁpﬁdthe
slot 63 jos analich Hekat isusd 8irtiba: kopaltendinahoaxhs 20fr s hen PIRLGlpg menber
and/ or cyclgﬁg chamber mf&hin t he hogsing 60 &ﬂen gﬁe hous?ng é%nig inits
home positi ortamgt ek ingt Hehoblrapodinse mtlieng fethexablflstiets bahgrcatded i ough
the slot 63 in, the uggjmaHllog the bl[iter support n?nber 61 after
pi voti ng thé"ﬁ%ﬁ%?hga Bt SELY PEMHHEpBEREUEHE 4 Higlondedihistts | nsert ed
at an angle thereto relative to the longitudinal axis A-A of the chanber
and of the piercing nmenber 62, in the direction of arrow'X as shown in
Fi gure 7A, dndhatpresedowmbaddhyndithesloed3anghged melatiee oo ilentoatitadimaf atibe
devi ce as shqmp in the .y .
75 7 ol'the piercing member and/or cyclone chamber within the housing 60 when the

housing 60 is in its home position so that rather than inserting the blister

laterally through the slot 63 in the side wall of the blister support member 61

after pivoting the housing 60 out of its home position, the blister is inserted at

an angle thereto relative to the longitudinal axis A-A of the chamber and of the

20 piercing member 62, in the direction of arrow ‘X’ as shown in Figure 7A, and at

a downwardly directed angle in the otientation of the device as shown in the

drawings. Because the blister is inserted at an angle telative to the longitudinal

axis of the chamber within the housing 60, it does not foul the piercing blades 62

during insertion and the housing 60 can be maintained in an upright and aligned

25 positon relative to the blister support membert in its home position.

As can be seen from Figure 7A, the housing 60, incorporating the mouthpiece
60a, is pivotally mounted to the blister support member 61 along one long side
of the device for rotation about axis ‘A’ and so that the housing 60 will pivot in
30 the direction of arrow ‘R’ from the upright position shown in Figures 7A to 7C
into the downwardly angled position shown in Figures 8A to 8C to pierce an

inserted blister.



drawi ngs. Because the blister is inserted at an angle relative to the

| ongi tudi nal axis of the chanber within the housing 60, it does not fou
the pi er cwogotagezss 62 during insertion and the housi ngPEU/EP2010/080790

mai ntai ned in an upright and aligned positon relative to the blister
support nenber in its honme position. As_gan be seen from Figure 7A the
housi ng 60 incorporating the nouthpiece 60a, is pivotally mounted to the
blister support nenber 61 al ong one |ong side of the device for rotation
about axis 'A and so that the housing 60 will pivot in the direction of
arrow 'R fromthe upright position shown in Figures 7Ato 7Cinto the

downwar dl y ang!iatt@osippoenme MR i hakiguippe:r PAribBe@Cwhal G5 @LER Aplddserted
blister. The blister sgbport menber 6 1 hégﬁa%éugper eri pher al fg%I 65 t hat

i s angl ed af&yy frsmthpdorspniabat Ble wma tngleanthasigt 63 der tisertsinoef 88 f or

[ [ . ' ‘ h ' 60 al h : i.ph I |
6a that s RureEontaRofas EORUIERL Ry Bt et ENE SEEPPORA Ena " cn

extends at ameaatit elo@@gﬂéewﬁliaﬁ&swmm@ pbbigiodPRRY whRhi dXal®Bl 2t Wal dcufda@ie t he
blister support member 61. Wien the housing 60 is pivoted relative to the
bl i ster supp@drtivereniey vene: pei@hgperalbed ppHer blistomiuppest ofenthve 631 Méter

support ne . t.he. | r.:peripheral,.wall 64 of the housing 60 neet
angplie f|ggﬁ£%§%?ﬁggoé% HK%%%é?ggY%g{ﬁ?ﬁb%%%wagﬁiﬁﬂ§ﬂ1&hg?taﬁVﬁgwlaxis
A-A of the pyﬁ)[)naal Ghamsest the NRVErSuBSbathemibley 6atantitBBlo@Ag) &S HLalt Al

pl ane of the blister Iid and the part of the blister that surrounds the
bl i ster bowb4&idhe heupingradi mgetednshbaflyshpgainpsechedhehdoubls ndséiql dree of

the blisgerqligd in e\ bli r . boewl . An jnner skirt 66. depends fromthe
nousi ng 6o i PR AT RELR FATe piltabOnE oSt iy P A o oh i s
received w tdhitie phaelklfitbt 8lis@upAahld MHerpaef o Sdhobieed Mhar BOYSING 6 Hiter
rotated into its pierced position, as shown in Figures 8Ato 8C. As with

the first ehbbdpAeike pidieinplclenerts suppoettcdsmseghahe phine dfethgevisce lhbs a
| oner SUppo[n:[t}) e %?irsgeg%%\xg.7A¥19nrelgra§<|iE 6t6h§epde% L &b Ct)hg Eogéigg %Ou irtllli%htﬁleon a
table or |evel surtface.
confines of the lower peripheral wall 64 and which is received within the blister
75 support member 61 when the housing 60 is rotated into its pierced position, as

shown in Figures 8A to 8C.

As with the first embodiment, the blistet support member 61 of the device has a
lower supporting surface 67 to enable the device to be stood upright on a table

20 ot level surface.

As mentioned above, the blister may have tab 16d to facilitate its insertion into
and removal from the device. If the device is preloaded ready for use, it is
possible to fold part of the tab prottuding from the device so that it lies flush

25 against the side wall of the blister support membet 61. As shown in Figute 7B,
the side wall of the blister support member 61 may include a recess 68 to receive
the folded tab 16d and the edge of the recess may have a lip 69 behind which the
tab can be pushed to retain it in position against the side wall of the blister
support member 61 until the blister needs to be removed.

30
An opening 70 is formed in the skirt 66 between the housing 60 and the blistet

support member 61 so that a patient can see into the device and visibly check to



As mentioned above, the blister may have tab 16d to facilitate its
insertion into and renoval fromthe device. | f the device is prel oaded
ready forw0<e10/(86285s possible to fold part of the tab prormrdingsdpom t he
device so that it lies flush against the side wall of the blister support
menber 61. As shown in Figure 7B, the sidge.-wall of the blister support
menber 6 1 may include a recess 68 to receive the folded tab 16d and the
edge of the recess may have a lip 69 behind which the tab can be pushed to

retain it i ositio ai nst  the.side | 1. of .the blister support nenber
61 unti th@e%’Pé€éWﬂﬁ§%a§q§8“ﬁésF&ﬁgvkﬁgiﬁﬂﬁ&ﬁéﬂ%ﬁ&h?%“?ét¥%%ﬁﬁad¥n t he
skirt 66 bebwaepicifirl bOHSH RY R Andetihe phlrtibISHRARGIL RHek BldsAagdat a
patient can see into the device and visibly check todeterm ne whether a

blister is pPodéated therein and al so whether it has al ready been pierced or
not, as well as see the piercing elenents 62 to check for damage or dirt. A
third enbodi mnent of inhalation device will now be described with reference

to Figures 3ALQ dBFodilides ATARMLABAUCR e HlIAY bt detdithS660RG RALRLI Nt
and so like features will not be described again in detail. In this

enbodi nent , Figveend £ gpei0G. S hagaipordfmertiediratiataiy hugeeondembedhneitzont al or

bosi t1 on_ but® Lhe Pe1u b o i SRR aetaTnectad o 5bS REVGUOIEE ‘Pat her
than in a | pnges isf4ant iREtE@AE aM@hble Bl thBAeBhRE RAYIHhO B BRmudifgakRQymAt i ng
t he nout hpi ece 85a, is still pivotally nounted to the blister support

menber 82 athsngychncasdiznlesitionthi lngmaloontprage pagitiohdat dhe sloe 8Qdvice.
Furthernpre,, the slhot 80 is recessed within a,bow .or heniis rical
chaped depr SsrST8E Vel el P RRETF chal P Iget RwoiieaS Ol 1ideetne
tab 16d of ehchdslies SQ,Qﬁﬁof}Qira@iﬁ?H{dJ%uHQMQ&dS5;!]@3 sii10 g vl 1l ySmelintdiersdevi ce

when a blister is inserted into the device, Therefore, it i's not necessary
to fold theths hlister suppiort gnther fBvaong apariseiktetbngalpngn ohgsidnbodienent .
The bow ordggggession 81 is of a size and configuration to enable a
patient to inhsert a thunb and index finger

15 Furthermore, the slot 80 is recessed within a bowl ot hemispherically shaped
depression 81 formed in the blistet support member 82 so that the tab 16d of a
blister does not protrude beyond the side walls of the device when a blister is
inserted into the device. Thetefore, it is not necessaty to fold the blister tab 16d
to move it out of the way in this embodiment. The bowl ot deptession 81 is of a

20  size and configuration to enable a patient to insert a thumb and index finger
therein on either side of a blister tab 16d so as to gtasp the tab 16d and withdraw

the blister from the device.

In the third embodiment, the blister support member 82 of the device is

25 provided with upwardly facing convex shaped suppotting walls 83 which mate
with correspondingly shaped downwardly facing concave surfaces 84 formed on
the housing 85. As the housing 85 is pivoted (in the ditection of arrow ‘R’ from
its home position shown in Figures 9A to 9C into its pierced position shown in
Figures 10A to 10C) after insettion of a blister, the concave surfaces 84 of the

30 housing 85 ride over the convex shaped supporting walls 83, thereby guiding
movement of the housing 85 and ensuring that it is fully supported throughout

its full range of movement.



therein on either side of a blister tab 16d so as to grasp the tab 16d and
w thdraw the blister fromthe device. In the third enbodi nent, the blister
support meEoero/B&2ssf the device is provided w th upwar dPgTERCIIYSTONV EX
shaped supporting walls 83 which mate with correspondi ngly shaped
downwar dl y facing concave surfaces 84 fopmed on the housing 85. As the
housing 85 is pivoted (in the direction of arrow'R fromits hone position
shown in Figures 9A to 9Cinto its pierced position shown in Figures 10A to
10C) after insertion of a blister, the concave surfaces 84 of the housing
85 ride over the convex shaped supporting walls 83, thereby guiding

novenent of AsheithAHsbRE:/i88s and o8NSt Ag: hddingd B5 ihas huklry 86 YRRAE teived
t hroughout its full range of novenent.As with the previous enbodi nent, the

housi ng 85 Kaghin thkilstegeuphet: nhembecd] yed shdashvithinhie dpringtpéyoslppor t

menber 82 and slides within it ri Y | novenent t he .housi ng 85.
The skirt 86 %"Zeén eéﬁ Oaf\pl)%(rithl?}l (Sam§7%'t'joﬂ£%51glfte§)6;ﬁﬁss%l} WYLt 10D &G tO

el ement 88 andtial sierdify eRate S8hem 418 aseridlaieiethel tan st ar begat ed
in the device has already been pierced or not. A fourth enbodi nent will now

be descri betPaarachin dieederineehasplEagnbesn pietees! e9nof t he acconpanyi ng
drawi ngs. In this enbodi nent, the housing and the base are fixed relative
to each other and the blister is received in a blister support nenber that

has a | ever Apfyrtioem@standhngill 1oMbY dRtAbEdeimonsiedcandrmhi-chid & 19
pivotally mounted with respect to the housing and the base.” An advant age of

this enbodi REMEC dv@mMpHYi A Gags. dnisbii eveledimies tit thathouvimghrktihedhast eget her

with the, by . | one, nenpins _stationary and onl.y the blister support
el enent ?Ot o%%?‘fié‘?%@u"? EO B gﬁlleétagra tﬁ%bﬁf%ﬁ% heéFléftgg,1Xiasbq’r£66(1ast“§’80fto pi erce
the blister mchiigerh@ushinga tapt ?bmo@eﬁlt_eﬁawgtf_soﬁ \bﬁﬁﬁﬁﬁleqy&isﬁfg‘farﬁﬁ@hkﬂh! gter
piercing elenment, as previously described wth reference to the previous

embodi ment sPaRdalb goenated withrgsp®! tRehehpinge podtthe basavimydyankiggurfethist
shows a per §191%%Eﬁr¥1§ntvéveeviv tﬁg p%gviiogsh giln%%id%rfents is that the housing, together with
the bypass cyclone, remains stationaty and only the blister support element,
15 together with the blister mounted thereto, is rotated to pietce the blister. The
housing contains and mounts a bypass cyclone and blister pietcing element, as

previously described with reference to the previous embodiments and Figures 1A

and 1B.

20 Referring to the drawings, Figure 11 shows a perspective view of an inhalation
device 100 according to the fourth embodiment having a housing 101 including a
mouthpiece 101a, a base part 102 (see Figure 14) immovably attached to the
housing 101 and a pivotally mounted blistet support member 103 which is
teceived within the housing 101 and held in place by the base 102. The blistet

25 suppott member 103 has a lever portion 103a that protrudes from a cut-out 101a
formed in the wall of the housing 101. A cap 104 (shown as being transparent in
Figure 11) extends over the housing 101 and locates on a shoulder 105 having a
first part 105a formed at the lowermost edge of the housing 101 and a second
patt 105b formed at the lowermost edge of the portion 103a of the lever portion

30 103a that protrudes from the housing 101. The cap 104 thereby substantially

covers the whole of the device, apart from the shoulder 105.



device 100 according to the fourth enbodi nent having a housing 101

i ncl udi ng a nout hpi ece 10l1a, a base part 102 (see Figure 14) immovably

att ached wo 20tver8basasi ng 101 and a pivotally nounted bl i SCEEPIUPPSITHO MENMDEr

103 which is received within the housing 101 and held in place by the base
102. The blister support nenber 103 has -agl.ever portion 103a that protrudes
froma cut-out 10la forned in the wall of the housing 101. A cap 104 (shown
as being transparent in Figure 11) extends over the housing 101 and Locatfs
on a shoul det._105 .havin first rt 105a formed at t |.ower,nost edge o

t he housing%%%Tﬁg% ‘%*%%%%ﬁ@”ﬁ@%FBiﬁ%Sﬂgbﬁﬁéawﬁﬂ“FﬁgﬂrQ§éHﬂﬁ?ﬁ“ﬁ%@81of t he

portion 103at®hgt Pesit@veh WwRichithe d4Pi3a i hatly p6 Qtdddes biisemikhg AQUshpg: 101.
The cap 104 there substantially covers the whole of the device, apart
from the shdutadde daysceribgorgls a slotdig foemsH davthhblistey e atit trenn e 108y ér

) oo nshowinelidevbeppont eirithe 16yer
Co receive abrrkbd IRERe) a R ERP ROtk AR it TonP Bllgita €rE - 106

formed in thkachbhilsisesr BURRObEenRINYER SRR, thicPeih beic pRi-@d plédcBGL TORiIDhe ar r ow
"I shown in Figure 12. Figure 13 shows the device once a blister 16 has

been ful |y inesed thad theblisies shppoisrenbeinl ( erdthrghoysingil D1 tegethet dafittehat

the blister . nt ) 03, and, t he hqusi 101 et.her define

roughl y henfé%@g ngﬂﬁﬁgg(gpgah%%%gggafRﬁ‘?h %8 ngg%ée?ﬁ%aﬁ%5?%8&hnd t he
tab 16d of tig dfl thetieist@Xdxends ihf thi Rd@sd RS ShaBBEE N6 iDRiIBtBEcd&] i S
fully inserted into the device 100. This enables the cap 104 'to be | ocated

over the devii®etheolyvics HY. {ldis eedtles dgaiansiOstioord Weatetlosy csvha darien 180 |
blister 16 is.r i ithin i, wih the blister tab.extendi,ng into sa
recess w%th8535?§?%¥§gﬁgﬁ%%é5%%%??ﬁ%%ﬁaﬁﬂ1 ‘¥I%§38§h%gé3§%§ﬁwﬁpg i

cross-secti arel the ENdtof cabi guedidgd indohRidldcsiewithalt e eRase MRfm exd
beyond the outer surface of the housing 101 or |ever portion 103a and so

does not cortfH At 62e dhtsaen finithe heoseapctioml vitrepéidgue 1t4hé:1€db1\i«&it@etab20 can
be et eyl ) B0 ea BB RIRE) Phpt BRGS0 104

inserting a blist evice d ng- 4. It
W 'l be not gdrtidiatl 08endeyidirs RERbAR ihtb dosthablvRhRASIchH AD4EYBEWNRN iR

blister has been ) _

15 device 100 can be made-ready for later use (i.e. pre-loaded) by removing the cap
104, inserting a blister 16 into the device and by treplacing the cap 104. It will be
noted that the device remains in a stable position even when a blister has been
inserted therein and it does not need to be primed i.e. moved into an unstable
position to allow a blister to be inserted. |

20
Figure 14 shows a cross-sectional view through the device with a blister 16
inserted therein and from which it can be seen that the blister bowl 16a is
positioned below the blister piercing elements 35. To pierce the blister 16, the
blister support member 103 is rotated by rotating the lever portion 103a in the

25 ditection of arrow “I” and into the position shown in Figure 15. This can be
achieved by placing a thumb on the underside 103b of the lever element 103 and
a finger on a reaction surface 107 formed on the housing 101 on the opposite
side of the recess R. By squeezing the thumb and finget together, the blister
suppott member 103 rotates into the position shown in Figure 15 together with

30  the blister 16. When the position shown in Figure 15 is reached, the blister tab
16d is located towards the top of the cut-out in the mouthpiece 101 and directly

beneath the reaction surface 107. As the tab 16d is made relatively inaccessible in



inserted therein and it does not need to be prined i.e. noved into an
unstabl e position to allow a blister to be inserted. Figure 14 shows a

Cr oss- secwpansl0syisew t hr ough the device with a blister PETIRPI@OWSEIE her ei n
and fromwhich it can be seen that the blister bow 16a is positioned bel ow
the blister piercing elenents 35. To piepge the blister 16, the blister
support nenber 103 is rotated by rotating the |ever portion 103a in the
direction of arrow'T and into the position shown in Figure 15. This can

be achi eved by placing a thu on.the underside 103b of the |ever, el enent
103 and & 1 RSeP B st B CUFPECES TS Porniian ChE NAasTHE401 on t he
opposi te si dem@fe tRELIiSELIE fRom Bl AAVREZHNE HRELENETRL AN HiRaR: 10gaether,
the blistersupport nenber 103 rotates into the position shown in Figure 15

t oget her wi tits pibwsedlpiositeam. 16. When the position shown in Figure 15 is
reached, the blister tab 16d is |located towards the top of the cut-out in
t he nout hpi ece 101 and directly beneath the reaction surface 107. As the

tab 16d iss made;lsedafdppely meRffsa9sik @ JuppbBiSstRRh A th@ bUSRF 2h& | ess
inclined to attenpt to pull on it so as to try and renove the blister 16

from the devbliserhomlsthithes bkt ¢ thaippeetibedkwhidr ref@8ntsta the previsiver ced

position. The.bljste upport nenber,.103 S u rt structure for the
blister and_eﬁ}qoéj{l@lﬁn%oswagﬁifﬁﬁrﬁcg?%?ﬁgulrgsr Egotoﬁc}g} E‘g‘gg%ﬁ éﬁl%l?rh()% étf%i:uence
to the previuscarbedbaapiia {oktHokelar anegs bAodaUERS B bligePRIpRNnd so a
description of it wll not be repeated again here. However, in this

enmbodi nent , nidrebey 1@ bas s ppiorftspaestbesraliddegrmbtOfepandingf frepabedlistar akttel

| egs 108 ext ending,f the .blister seat,an axl e 109 extendin t ween
the | egd” TORTRAN Tt pFOEFGRERY RUPErBie: KB Bt Sits s bl BRRbEr 294! Ges
thereof. ThexRhAdMELRYoPPHEtONEesl HRBed PIRE S rbRuaRRY ARk ADIR I dafe f

correspondi ng pair of |legs 110 depending fromthe cyclone el enent closure

plate 111 (ogenfiggdpemdd)n geoasspondiegipae elcgxi £0 dapembogifromhitichcydienc
bl i ster SUpqu%?lq%g%?sgigﬁ(]??ﬁﬁﬁg? ér%%t 1t§§1[elt3 f V\éeoeips tlot éefgr{er B.SI'} hxi§ tgbzllbeou(%rwlﬂglqe

posi tion and n
the blister support member 103 can rotate between its first, stable or home

15 position and its, second, pietced position.

The blister support member 103 is also provided with a pair of resilient arms 112
depending from each side. Each arm 112 has a tongue 113 at its free end. A pair
of spaced detents 114 are also formed on opposite sides on the inner wall of the

20 housing 101 (see Figure 18) and positioned so that, when the blister support
member 103 is in its home position, the tongue 113 of each arm 112 is received
in one detent 114 and, when the blister support member 103 is in its pierced
position, the tongue 113 is received in the other detent 114, the arm 112
resiliently deforming when the blister support membesr 103 is pivoted so that the

25 tongue 113 is lifted out of one detent 114 and drops into the other detent 114
when the pietced position has been reached. The cooperation between the
tongue 113 and the detents maintains the blister support member 103 in either
its home or pierced position and ensutes that the blister support member 103
will only rotate when sufficient force is applied to it in order to overcome the

30  resilience of the arms 112 and lift the tongues 113 out of their detents 114. As
the tongues 113 slide against the inner wall of the housing 101 between detents

114, this creates friction which prevents the blister support member 103 from



The blister support member 103 is also provided with a pair of resilient
arms 112 depending from each side. Each arm 112 has a tongue 113 at its
free end.wl2puii86235 spaced detents 114 are al so fornmed e0TEPR@SIEEIGI des on
the inner wall of the housing 101 (see Figure 18) and positioned so that,
when the blister support nmenber 103 is igpits home position, the tongue 113
of each arm112 is received in one detent 114 and, when the blister support
menber 103 is in its pierced position, the tongue 113 is rﬁceired in the

ot her detent ,114 the arm 112 resiliently deform.n en the blister
support me %#n%ﬁﬁd?gm%P&%{%ﬁgé%g?ﬁaP“fthPSHbB%MEgﬁfggt?T#%%iﬁ%) e_Féone
detent 114 pﬂdra;gg@hhgggwqh@ﬂ@a@Qkﬁggﬂent 114 when the pierced position
has been reached. The cooperation between the tongue 113 and the detents

mai ntains the blister support nmenber 103 in either its hone or pierced

osition ang_ensyres that the bljister. su rt r 103 wll only rotate
\R/nen suf fi cgéﬁgn?ggrsggni%oséﬁgﬁaiigcfli?lgelflgufeﬁHg’rzdmﬁf)\}“&lélﬁﬁelOt1H Srsi | i ence
of the as meakhreanifldé blidfadenel 3 ANOURSHIES: Qi off nlchfid: 198tigAtLSs 114. As the
tongues 113 slide against the inner wall of 'the housing 101 between detents

114, this cfeaeeortinegiidn mimber breetansideably bodstretes suppdrd guidaber 103

fronfal I'i ng _uynder, . i:ts own wei,ght ck into its.h osition, if it eto
be rel easegsuglg‘a St s zésaé)nglﬁagtp Ilﬁveot%%]i BPELe Ti)gﬂhlegﬂ.%t S@&ﬁi%@e%hl st
clearly froplfth@woeshe b 104, the housing 101 has an arcuate guide
surface 115 and the blister support nenber 103 has a correspondi ng guide
menber 116 that slideably cooperates with the guide surface 115 so as to

ui de pi yot e of the blister s rt menper 103 relative to the
ﬁousingy%oifh?ﬁgy ggggféée%%?”?%&%@éﬁﬁy%g?%BugﬁggRﬁhéﬂﬁaugw#aaﬁﬁa?w¥n
particul ar, 10208 praselcd0ith & PEOYF AQHient LPriBhRAI 17 Of cA@SLiHECDkh Wpiapts 117
on each side, each upright having a head portion 118 that |ocates™n an

el ongat e ap&vieg & hrad portiend 1 shali lngattin aDebonghta frerhead 1pon thohsudiaga

oot rudes, v, e, Speck s 19 a0 50,0, P8 SLABIL LSS 2, e

be slightly raised above the outer sutface of the housing 101 and functions so as

75 to hold the cap 104 in position over the device. This means that the cap 104
need not be a friction fit with the outer surface of the housing 101. It also
ensutes that, when a user removes the cap 104 from the device, pressure is
applied only to the head 118a of the tesilient uptight 117 protruding through the
housing 101 so as to deform that upright 117 and not the housing 101 itself. As

20 shown in Figure 19, the cap 104 also has a detent 120 formed in its inner surface
to receive the head portion 118a when the cap 104 is positioned on the device

100.

It will be appreciated that the cap 104 cannot be located over the device 100

25 when the blister support member 103 is in its pietced position. If an attempt is
made to locate the cap 104 over the device 100 whilst the blister support
member 103 is in its pierced position, the cap 104 will push against the blistet
support member 103 and cause it to rotate back into its home position as the cap
104 slides onto the device 100.

30
A preferred blister piercing member 34 for use with any inhalation device,

including those of the present invention, is shown in Figures 20A to 20C and will



to hold the cap 104 in position over the device. This neans that the cap
104 need not be a friction fit with the outer surface of the housing 101.
It al so eweunsssisat, when a user renoves the cap 104 f POmEPR@&OMSITOICE,
pressure is applied only to the head 118a of the resilient upright 117
protrudi ng through the housing 101 so assjo deformthat upright 117 and not
the housing 101 itself. As shown in Figure 19, the cap 104 also has a
detent 120 forned in its inner surface to receive the head portion 118a

wh th 104 i t.i oned devi ce 100. pr eci ted
that the cagoTole EERaREdb at-g T oues PIHGm AR T HDdRDE OIS o

support memerie 5030l B rinpiktSn PHEIIESs PR ddp@Ad ldos ﬁmye(gmlof t?he::{ﬁﬁ?e (?Tiger

| ocate the cap 104 over the device 100 whi st the I st’er support
103 is in |tbepk@¢6@dmesnng@mpsﬁheﬂnapmiﬂdlehMWﬁushthgadgetofﬂe;ﬂhmster

t 103 d rotat nto | home position_as
Che” onp 104 01 A8 gt 1 T aes PEDIBBE 20 phare et Ferarhy er engohonber
34 for use ‘t\hé BerR%1 '119Q lﬁ{é gﬂaggvt'octﬁe gl'ﬂ’fel Wﬂh@gpl%ﬂéoﬁﬁ%&i %BIQ@ sBrgsent

invention, is showm in Figures 20A to 20C and now escribed in nore
detail. The f@tmd:tmgnemahbéﬂ t34acibitat anpecttfononf defiatcigl ateen ) 3t4aofthe m

i i bl 35 th end d |y out of_ the plape of the plate 50.
Vount i ng. ar G B IP RIS 2F dRfBRA TRV PI Y°F ForleHes Ligeacel e i B Ecs0 at

an angl e t 0ok ByAHLe eta&lbe Pl &1 re &*@éz@%@i@l £ 4O 1 1'%5[6%9%(9@(13 of

the arms 51 in a plane parallel to the plane of the plate 50 a es 53
are formed end£2A8, ﬂ@ﬁbslemng@nffrabcﬂ 14 hasefmmmtalomleﬁﬂbheapmnmgslﬁ#g menber

34 t th cl | 8 SS ly s te 50 is spaced
from thd? surhied b EhanByerdnaninanony e crbeh AEblaee erithe e
appar ent fr@ﬁhﬁthHS% aﬁt\cpaaﬁ a@p&tt:ttethtelb@fs@ér%\m@ectm ‘%ﬁﬁfe HA &9“ air

inlet flow openings 54 spaced equidistantly and symretri y aroun
central drugpha@gnSémmdounhemsdmehwmgoﬁﬁnsednhdk:bﬁ@ambawkl@ﬁf@yéu@ﬁe

blister through the air inlet flow ni ngs 54 and e ins the
dose contam%%%naﬁwﬁﬁg%%ry§9§? tgﬁig%%?lﬁ%@13§8§10u§htheCen“ﬁld;%§admla“
outlet opening 55. The drug laden air outlet opening 55 is connected to the drug
15 laden air inlet port 29 of the chamber 24 so that the drug laden air flows in an
axial ditection into the chamber 24. The peripheral clean air inlet flow openings
54 are isolated from the central drug laden air outlet opening 55 when the
pietcing member 34 has been mounted to the closute plate 28 so that all the drug
laden ait flows through the drug laden air outlet opening 55 and via the drug

20 laden air inlet port 29 into the chamber 24.

It will be appreciated from Figures 20A and 20B, that the blades 35 of the
petipheral drug flow inlet openings 54 are all the same size and shape and are
formed by bending them out of the plane of the plate along edges or fold lines
25 56 that connect the blades to the plate 50. Each blade 35 is folded out of the
plane of the plate 50 by the same angle of approximately 45 degrees. The fold
lines 56 of opposite, non-adjacent blades 35 ate parallel to each other wheteas
the fold lines of adjacent blades 35 are atranged at an angle of 90 degrees to each
other so that they are oriented symmetrically. The blade 35a forming the central
30 drug laden air outlet opening 55 also depends from the plane of the plate 50
along a fold line 57. Fold line 57 preferably extends at 45 degtees to each of the
fold lines 56 of the drug flow inlet openings 54. The drug flow outlet opening 55



| aden air then flows out of the blister bowl 16a through the central drug
| aden airoutl et opening 55. The drug | aden air outlet opening 55 is
connect edwbaotms6z5ug | aden air inlet port 29 of the chach@EP2®4/0s09% hat t he
drug laden air flows in an axial direction into the chanber 24. The
peripheral clean air inlet flow openings3254 are isolated fromthe centra
drug |l aden air outlet opening 55 when the piercing nenber 34 has been
nounted to the closure plate 28 so that all the drug | aden air flows

t hrough the, gr/ i b MEROF g dFipgnbadenR:ai r
inlet port %gl#%%%&?ﬁgﬁgkgagggk%%?Q?E?Bﬂg? Sﬁggappreciatedggron1Figures
20A and 20Bypeniags Thendiladesolbspofnditgebhees pheral drug fl ow i nl et openi ngs
54 are all the sanme size and shape and are formed by bendi ng them out of
the plane of the plate along edges o fold lines 56 that connect the bl ades
to the plat g R0 iFachqbliade.3Rding hahdethutimeh stdrerplane oo iharpl ate 50
by the sane angl% of approxi matel’y 45 degrees. The fold lines 56 of
opposi t & nareradjiaoent plel@deble35s axglapadalblogt, it ¢ dachnvishgrd thhetteasld he

fold lines of adjacent blades 35 are arranged at..an angl e of .90 degrees to
each ot her R&oUt "R marEio éﬁt§§Wﬁg P B 4BF%8£)§§gH?orning
the central, g{c?‘lga biadenisah e Pl 1,85 (RPPERYRY immcalRQy ferendsiskr om the pl ane of
the plate 50 a ong a fold line 57. Fold Iine 57 preferably extends at 45

degrees to each of the fold lines 56 of the drug flow inlet openings 54.
The drug fl out | et openin 5and i.ts corr ondi,ng bl ade 35a.may be

| ar ger thangEEEHQbFof OﬂﬂﬁgtE#SWEFﬂFEFﬂﬁﬁgﬁﬁg Sg%‘ﬁhhﬁSﬁ%W?ﬁéﬁrresponding
bl ades 3. ﬁ{%@&%%’&t%ggdﬁe&xlﬁ@e &&gg;eedfsr@gﬁee e 1@APORN FRALG ErsfFi gures 7A

to 19 are i nde e prel oada , as expl ained above, it is also
envi saged tdmabodimaoulTtheepused bierplidrd samehaemovdspiehe afid bgte efitfodi nent  of

Figures 2A {o.6D and in whic blister is.inserted into the devic

i medi at el %??bF“FBeﬂgﬁioé@%ﬁgﬁﬁﬁlﬁﬁﬁﬁéﬁﬁﬁﬁe?ﬁn$%§déﬁﬂbHFh§ﬁ?§e8?%ﬁigures
7A to 10C ”%r'ﬂgdggh@wgmgpﬁﬁged that the device may be provided with a
cap, as with the fitrst enbodi ment. The cap may be placed over the
nout hpi ece and base of the

75 It will be appteciated that the foregoing description is given by way of example
only and that modifications may be made to the support assembly of the present

invention without depatting from the scope of the appended claims.



device irrespective of whether a blister has been inserted into the device
ready for piercing at a later tinme. It will be appreciated that the

f or egoi ngwoesuvdisptsson i s gi ven by way of exanple only amdTiEP2410/050790

nodi fications may be made to the support assenbly of the present invention
wi t hout departing fromthe scope of the mppended clains.Clains 1. An

i nhal er conprising a housing having a nout hpi ece through which a user nmay

i nhal e a dose of nedi canent and a blister support nmenber having a slot to
receive a d se containing blister, the housing and the blister support
menber beiﬁgz%FVbtable relative to each other between a first position for
insertion of a blister into said slot and, a second, pierced position, in
which a blister piercing elenment carried by the housing pierces an inserted
blister so that fHhenhdeusenpiininglkowng héVIﬁﬁ@tiﬁ@?@@é@cettﬁéo%%%fh}%l a
entrained in an airflow and f}ows. out of the bli.s . ut hpi ece
and into t &L 8 Q@r ?ﬁ‘y%ﬁﬁlaiém?%néa%dg& thﬁ?%qéggggl§?£ﬁgg p

i nhal er accor alm rein the

bl i ster superto PRERE. dsscRioMbialdgybimen tiedhvidih and ahd baxdeesdspdmom t he
housing to enable a user to pivot the blister support nenber relative to

t he housi ngmembet baing peewhic roitércedeasbgitheobetsser BirshPBIHSPLPT | nser t ed

into the slot and s rted by t | i ster. SUppOr F i d by
sai d b|istéﬁsﬁﬁﬁ¥b?§gggwﬁhgﬁPfaﬁpsogﬁ“in %c8§9,18%§ ing%?%L§P§#§$§? wher ei n
the bli st erbmapgire&aﬁg rRefcrtnal Udesy &hd BYSinPpldii@nud hatrtek binds sbnba a

n

cut-out sectio ormed in a wall of die housing. 4. An inhaler_according to
clai m 3, whehein usheinhalasrompdre nontlfiitges tamgseas saftingd oran Heflewrngut
section in the wall .of e housin uch that fhe,housi . | ever
portion’t og ?WéPuﬁgfgﬁ%gg“F% a8 ﬁg?e(gFgégﬁ%a@é“%%‘%%%ggggagg%%rding to
claim4, wherein the slot is |ocated such that a blister tab of a blister
received in the blister support nenber protrudes fromsaid slot into said
ecess. 6. Ah i nhahembhatgowcdprting o eladhrh, syheipiartr blistes sappeLtiEeBbat Sgur ed

such that apivotally mounted within, and extends from, the housing to enable a user to

pivot the blistet support member telative to the housing into said second,
15 pierced position so that a blister inserted into the slot and supported by the

blister support member is pietced by said blister piercing element.

3. An inhaler according to claim 2, whetein the blister support member includes a

lever portion that extends into a cut-out section formed in a wall of the housing.

20
4. An inhaler accotding to claim 3, whetein the lever portion fills only a portion of
the cut-out section in the wall of the housing such that the housing and the lever
pottion together define a recess thetebetween.

25 b An inhaler according to claim 4, whetein the slot is located such that a blister

tab of a blister received in the blister support member protrudes from said slot into said

fecess.

6. An inhaler according to claim 5, wherein the slot is configured such that a
50 Dblistet tab extending into said tecess is spaced from the housing and from the blister

support member when the blister support member is in its first position.



blister tab extending into said recess is spaced fromdie housing and from
the blister support nenber when the blister support nenber is inits first
posi ti on.wo 28n/a8edsal er according to claim®6, wherein thechiEpPtienssappor t
menber and the housing is configured such that, when the blister support
menber is rotated into its second, piercg&d position, a blister tab
protruding fromthe aperture into the recess is in a | ess accessible
position than when the blister support nmember is inits first position. 8 .
An i nhal er accor 448 R0%fly ©|cRLMAR, $nbQin'me MIGELLDLASAAYSI A haS
opposite end wall's an the cuéiamay séction is formed'in one of said end
wal | s, the hewdrg ipastfigredxichntanghemtie Idaied sqiptoramambses troaredbeions shaped
so as to partially resenble the noncut- away section of said, opposite end
val |. 9. AnSGCRRGIBGCREROVEHThG Higiek PRI DO EUIRE£08} HherRe HEUBIONGE Fetsssa s Bwer
end renot e L&ilTPBL R £ARn SRLRk DRL: BB AL 8 Bl ET Al

pr ot rudi ng é&%ﬁ%%égﬁg%ﬂs%%por?né prote§$§&§ Eg%’ ocate1 oder t eshgusing.
10. An inhaler according to claim9, wherein the | ever portion also
includes a ghoul der that fornms an extension og tpe sh uhder on the housing
when the | eSer pHRResasceidiiete sy PEElafis P9 SnvheGioHE Rarsiag pagPnnesite
supported by, batin fhens BOULEEr Qb0 ¢oQMsh Rde BRdid kRg SRRULEEEy EXIEAS on on
the | ever p&%??on. 1.°An f%ﬁéfernécégTdﬁng tS cﬁg?n110, ﬁherSYnﬁ%he
protective eamdng andsiidveravdyesecwaelssnd drapedsdys waiadtidiytreawdye Sectonhon of

t he housi ng and said | ever, portion 'tﬂgut interfering with a blister tab
of a bIisteWH#@@§P9%Hmﬂﬁéﬁﬁémﬁ8ﬁ§i%éﬁ% extending into said recess. 12. An
i nhal er ;,according to claim 10 or 11, wherein the lever portion is
configured such that, if a cap is placed over the housing with the blister
support nenber i Aniihisalaecondingpbetaed, phsicid tie hodsieg bapa bont acd serdlote

shoul der on_the | ever portian ,so that further novenent of the cap onto the
housi ng caufe® hR&EERDiee FE¢ Mg CP@@élﬁmsa#%tﬁ%ﬁY peding opldel 1 1 st
position. 1 Y 4 SRACEE REALNGvdnaR¥udls claims 3 to 12, wherein
arcuate gui%?péﬁfbgbeg a?gﬁforned gﬁ ?ﬁe %oé%ing, the | ever portion having
a cooperating guide nenber thatslides along the guide surfaces to guide

novenent of the | ever portion betwen its firs . .
75 10. An mhaleg' accordlrhg to cYa\ELmQ), Wﬁlerel;n thetlever portion also includes a

shoulder that forms an extension of the shoulder on the housing when the lever
portion is in its first position, such that a cap is suppotted by both the shoulder on the

housing and the shoulder extension on the lever portion.

20 11.  Aninhaler according to claim 10, wherein the protective cap extends over the
recess formed by said cut-away section of the housing and said lever pottion without
intesfering with a blister tab of a blister received in the housing and extending into said

frecess.

25 12, Aninhaler according to claim 10 or 11, wherein the lever portion is configured
such that, if a cap is placed over the housing with the blister support member in its
second, pierced position, the cap contacts the shoulder on the lever portion so that
further movement of the cap onto the housing causes the cap to rotate the lever
pottion back into its first position.

30
13.  Aninhaler according to any of claims 3 to 12, wherein arcuate guide surfaces are

formed on the housing, the lever pottion having a cooperating guide member that



and second positions. 14. An inhaler according to any of clainms 3 to 13,
wherein the blister support nenber includes a resilient arm having a tongue
at its frweerdssisat i s bi ased agai nst the inner surfac@CofEPRé1e/0byaGi ng,

t he housi ng having detents positioned such that said tongue | ocates in
respective detents when said blister suppgrt nmenber is inits first and
second positions. 15. An inhaler according to any of clains 3 to 14,
conprising a base nmenber that closes a |ower end of the housing renote from

e, UL Y e P PR TR B R RER b LN B

the | ever popiikQdnhass@nynderside that fornms a continuation of said wal
of the base nenber en said lever portionis in its non-pierced position
such that, when the inhaler is placed upright on a flat surface, the
inhaler is pport ed said.wall an he underside .of, the |ever portion.
17. An inhaﬁgr aé%b?%?%bmF8“%WéFﬁﬁﬁ§£#a %?tﬂg PgﬁﬁmPﬁ%egﬁﬁgfgppggpport
nmember cont e shd: RS IRAS G HARRDL hith Malih§ afbhighl aPAS Fkt BN andisplifve AbSnd A
blister support nenber fromrotating beyond said first position in a

di recti on awaetbuidmeiafshebown, posiaustg hat®g datenisprsitemned cedr $irhgpid 0o any of
clains 15 to 17, .wherein the. qprises a res%%ient.ar t
¥

b hat
ext ends  upwaPHYS 19GAFHIH f?sﬁgcwgat?sffeeﬁgse ‘%)%{ﬁagﬁé SWAIPFPR 85 S A e a?gt he

free end of ;s@jd RjsMARVi ng a tongue that engages in an opening in tlae
housing to attach the base to the housing. 19. An inhaler according to
claim 18, wherein the tongue protrudes through the opening beyond the outer
surface of the housi to contact a .l ocat over .t he housing. 20. An

i nhal er 78cc3?’di ng%[ 0] 1glle’a?crﬁm g %%}Ye(f%%%fiﬁ%gﬁ%gg’i FYRE i irabied e31/(4313;121tuser
relative to Jddies Plowkk @hd S¥BRUJusHBFRAD IR MRRNDRIpidde! Bid BRE nf@aRAd
positions. 21. An inhaler according to any preceding claim wherein the

bl i ster suppevibgrevber supppt iedwuaingeptighosufporattage.bl i ster that has been
i nserted through the

16.  Aninhaler according to claim 15, wherein the lever portion has an underside
15 that forms a continuation of said wall of the base member when said lever portion is in
its non-pierced position such that, when the inhaler is placed upright on a flat sutface,

the inhaler is suppotted by said wall and the underside of the lever portion.

17. An inhaler according to claim 15 or 16, wherein the blister support member
20 contacts the base member in its first position and prevents the blister support member

from rotating beyond said fitst position in a direction away from its second position.

18.  An inhaler according to any of claims 15 to 17, wherein the base member
comptises a resilient arm that extends upwardly within the housing from the wall of the
25 base member, the free end of said arm having a tongue that engages in an opening in

the housing to attach the base to the housing.

19.  An inhaler according to claim 18, whetein the tongue protrudes through the
opening beyond the outer sutface of the housing to contact a cap located over the

30 housing.



slot inits first position. 22. An inhaler according to any preceding
claim wherein the housing conprises a substantially cylindrical chanber
havi ng arworthsroseassone end for the flow of drug | aden aiPCTiERR@OWBEIChanber
froma pierced blister and an outlet at its opposite end for the flow of
drug laden air out of the nouthpiece andsgnto a patient's airway. 23. An

i nhal er according to claim22, wherein the chanber has a | ongitudinal axis
t hat extends between the inlet and the outlet. 24. An inhaler according to
claim 23 or 24, wherein the substantially cylindrical, chanber ha | east
one bypass &Cr i AHetniadge QtCﬁ%“#“P%)W élﬁ‘ifElleé‘Hleé‘PP tﬂﬁthé’uf"lﬁé 1%%‘106?43 Z’Pia'i‘nber to

interact wthet 1%?3@; R48R A ﬁ%é&%\?\%bppﬁ nt81 Eﬂjteahdas@?orfche outlet.

25. An inhaler accor ng to clai ereln e bypass air et (s) neet
t he chanber pakitmnkangent so that a cyclonic ai r flowis generated from

clean air around the drug laden air flow. 26. An inhaler according to any
of clains 23 to 25, wherein the chanber and bypass air inlets conprise an

insert | gcabed WArhlr{haw}eaCGQHﬁhggoagyg%é%@dfn mgiuﬁi ALGO, ndeh@qﬂ;seei%gw}@&

wher ei n t he "housi ng conprises a pair spacCe s wth the iInsert
bei ng | ocat etkhettmeanptibe Side wvahhsonmhéissmdhamhhd seaxiheaded grioapkeitiad | y
beyond t he e ds o he bypass air inlets.28. An inhale according to any of
claims 21 téoﬂn 1\ﬁh€té‘ﬁt BepéfRient on claim 20,, wherein the housing has a
stabl e home or storage position in which the housing is located in a

| ower ed position against the blister support nmenber and the blister

pi erci ng el edent Assidnla qnoeidih@no fry Whdceting cbhikmt\dueibmmedd)dsmgt he blister

support nenber is pier ed b p ercing el ements. An i nha
accor di Mg t GOBIPAISAT 281 W@Fl 5hc5f ricalieiangP g?"éﬁg i‘fhét% &bt et ‘F‘ffJengptB§| tion
in which it dg, Bk HP&gteQdE:E'aﬁIﬂnY@ tﬁéjcﬁa}?ﬁbél'ﬁéﬁlea[ %§9&Qpl5ﬁsté‘ie£m?£n QU Of¢ ild S

honme or storage position int rali sed pOSI tio housing iIs
opposite end for the flow of drug laden air out of the mouthpiece and into a

patient’s airway.

75 23.  Aninhaler according to claim 22, whetein the chamber has a longitudinal

axis that extends between the inlet and the outlet.

24.  An inhaler according to claim 23 or 24, wherein the substantially
cylindrical chamber has at least one bypass air inlet for the flow of clean air into
20 the cyclone chamber to interact with the drug laden air flowing between the inlet

and the outlet.

25.  An inhaler according to claim 24, whetein the bypass air inlet(s) meet the
chamber at a tangent so that a cyclonic air flow 1s generated from clean air

25 around the drug laden air flow.

26.  An inhaler according to any of claims 23 to 25, whetein the chamber and

bypass air inlets comprise an insert located within the housing.

30 27.  An inhaler according to claim 26, wherein the housing comprises a pair of
spaced side walls with the insert being located between the side walls, the side

walls extending laterally beyond the ends of the bypass air inlets.



angled relative to the blister support nenber and in which the blister
piercing elenment is noved out of a blister pierced position to enable a
blister twolelwessmsted into the blister support nenber wProTEPIOSHNITIO S| Ot
and subsequently renoved therefrom 30. An inhaler according to claim28 or
29, wherein the |longitudinal axis of thesthanber is substantially at
right-angles to the direction of insertion of a blister into the blister
support nenber, when the blister support nenber is in its stable hone or
storage position. 31. An inhaler according to any of clainms 28 to 30,
wherein a cap is positionable over the housing and the blister support
nmenber onl yophen Athe hARY S 8@k disy tdahit 6f Shadd 21 hone, ehes tdopagienpasi diien. 32.
An inhal er according to any of clainms 22 to 27, when dependent on clai m 20,
wher ei n t he 2Roudiengniths houlivgehasra selde APEr9oL POrHEe POSTHAT &h MR HGusing i s
raised relative to the blister s rt. me I di & he. di g :

i nsertion 0%°5“B$#%%5?“?h diﬁﬁggggﬁgﬁ%gnélgﬁgagg%?%$?bghﬁgﬁﬁh%gﬁg%ﬁpgudinaI
axi s of theechpalier picddng AMerh&iah e 2 poeIcdi gwhehal klisteBRcatoliéneha t he
housi ng has a pierced position in which it is pivoted out of its honme or

st or age posplibien sippertantroher sdieisgl & the HIULHE AREHSt the bl ister support
menber in which the blister piercingelenents assune a blister pierced
position to pierce a blister inserted into the blister support nmenber at an
angl e through, t he\slaler3dcoing bhalagh 28¢60keHiAGht BoakiaMa83namsBle wher ei n
the longitudinal axis of the chanber is substantially at right- angles to
the directi oninedd poidpniipnviveh & pipierted relaEve ihELHPHLEFPANSp YRR M |
when the housi.ng is in . its |owered:.bli plerced: i: 11 Qn. : i nhal er
Accor di g ¢ 67 grespe o al drgesBURE0E 4Rt PR FD FREGE PIAM B ntrendl L T S
configured %ﬁﬁl%a ERHFURPARE bstel sapesrt suehbéhatd ichehphahe bifsta titdcsiger

surrounding the blister bow |lies at an acute angle relative to the
| ongi t udi naleleaxirg ipmaved eHarfreblisipepict e m&ré@fhgo paahlp aiHlsteidRebosi t i on
prior

inserted into the blister support membet through said slot and subsequently
removed therefrom.

15
30.  An inhaler according to claim 28 ot 29, wherein the longitudinal axis of
the chamber is substantially at right-angles to the direction of insertion of a
blister into the blister suppott membet, when the blister support member is in its
stable home ot stotage positiof.

20
31.  An inhaler according to any of claims 28 to 30, wherein a cap is
positionable over the housing and the blister support membes only when the

housing is in its stable home or storage position.

25 32, An inhaler according to any of claims 22 to 27, when dependent on claim
20, wherein the housing has a home or storage position in which the housing is
raised relative to the blister suppott member and the direction of insertion of a

blister into the slot is angled relative to the longitudinal axis of the chambet.

50 33.  An inhaler according to claim 32, wherein the housing has a pietced
position in which it is pivoted out of its home ot storage position into a lowered

angled position against the blister support member in which the blister piercing



to pivotal novenent of the housing to lower it onto the blister support
menber to pierce said blister. 36. An inhaler according to claim 35,
wher ei n twe 2bovigs1sadi nal axis of the chanber |ies subst aoTiERke1p/0&i790
right-angles to the plane of a lid of a blister after the housing has been
pi voted out of its honme position into it3slowered position to pierce said
blister. 37. An inhaler according to claim20, wherein the blister support
menber has a | ower supporting surface to stand the blister support nenber,
together with the housing,.upri | |_.surf not. i e. 38.
An i nhal er 5%@8?1fﬁ?uggi%Fg%%fQgggﬁﬁE?%Fﬂgxﬁén%g%S?ﬁ%g¥2§%n§§$§&gpﬂfhe

chanber |i eglisipstippditahémbat af ighiglanigloaghtthe thoe. pl ane of the | ower
supporting surface when the housing is in a first position prior to pivotal
novenent of the housing relative to the blister support nenber to pierce

said blister,, 39., An,i nhal er._ i {0 Gl ai - - rein

t he bIisterSééatf%%%%??%égg%u%&§§§g%ﬂgggﬁgﬁ?xgﬂ%¥%€gmggoé 8%%?%%Fﬁgae

peri phery ofth@ckimbtes ssbEhatndy rgrighbiddéeio hewitcdfonAT ihsndrabearofaccor di ng

to claim39, wherein the blister support surface is_ |ocated bel ow a.

sur roundi ng PHater intecthetigtertmeretigasmbrr.avipig Srechousbenisda IromseesopiieT t

surface arepﬁgQQQEt%%Dbetmeen the support surface and the surrounding wall.
er ~aceor di

41. An inha ﬁg to claim39 or claim40, wherein the blister

support surface has a generally U shaped cut out to receive a blister bow

and an arcuately shaped cantilever armextends into the cut gft fromthe
base of the3Bshape! indplerggcopithng & 2aee6£@ing 3L do Stammerein thpashech t he
cantil ever rged W iste W i i t
cantiledér g?ﬁ??@éﬁ%&@ﬁ?ﬁj“ﬁ%%%%%%%gafgp%} 6&%3 ?¥%%$gg§%%%ﬁh%3@FPdggaver

the head andblikeeateowntiBighthiehgisedriatidies a3hapedicanie kavgve ar et 0 retain
the blister within the device. 43. An inhaler acco[dinq to any of cl ai nR0
to 42, wher épneitusbns|gxiy ef theghgarher when the housing is in itshome position prior

to pivotal movement of the housing to lower it onto the blister support member
to pierce said blister.

15
36.  An inhaler according to claim 35, whetein the longitudinal axis of the
chamber lies substantially at right-angles to the plane of a lid of a blister after the
housing has been pivoted out of its home position into its lowered position to
pierce said blistet.

20
37.  An inhaler according to claim 20, wherein the blister support member has
a lower supporting surface to stand the blister support member, together with

the housing, upright on a level surface when not in use.

25 38.  Aninhalet accotding to claim 37, whetein the longitudinal axis of the
chamber lies substantially at right-angles to the plane of the lowet supporting
surface when the housing is in a first position prior to pivotal movement of the

housing relative to the blister support member to pietce said blister.

30 39.  An inhaler according to any of claims 21 to 38, wherein the blister seat
comprises a blister suppozt surface to support the periphery of a blister

surrounding a blister bowl.



menber has a tab receiving recess forned in a side wall of the blister
support nenber to receive a folded blister tab of a pre-loaded blister. 44.
An i nhal ewoaewmasaisag to any of clainB2 to 36, wherein tReTHPREAS078MPPOTr t
menber has convex shaped support surfaces that cooperate with correspondi ng
concave shaped support surfaces on the heysi ng when the housing is rotated
relative to the blister support nenber. 45. An inhaler according to claim
44, wherein the slot is formed in a depression in the blister support
menber so that a blister tab extending fromthe slot does not protrude
beyond the walls of the device. 46. An inhaler according to any preceding

claim conprjesi ng?ﬁirgﬁl@erng&bﬁdﬁgqglcﬁm%w wi@dini the PHREL30pp&dtlsviraov ey s the

housing and the blister support™member after a blister has been inserted
into the sl dbcaad bakiw stsutdoentogswalgsieh i tlse fdgestofpoblittelecatcHerrcels bel ng
posi ti onabl e w t hout |nterfer|n th a b%lster tab

ot S PR sk gt et e bt iern 2kt ShRRE ARG BRCH AR o

bet ween tshe hgusing and the blister support nenber to enable a user to see
t he bllster prercing elenment and a blister inserted into the slot in the
bl i ster support nenber 48. An inhal er accordlng to any precedlng claim

conprising a dose co |n|n liste vin t, ..when the
blister is itsert4d %‘ %Cﬁg @Pgtto C‘E%@a}daﬁ %ﬁdév efe?%ﬁf? HSV@T SYPIEHG
facilitates {hgL %@%@en@ﬂtal }rh? smlﬂeﬁ &lt Jlftqm&&qvéh%ls@i%‘ivl'aﬂﬂadnat ion. 49.
An inhal er according to cla wherein the tab is foldable relative to

t he remai ni ngcpoelyisbhaped cididebds mreﬁxtﬁedmmgdhc aut pet &pot theuedsetdighe the t ab
substantlall¥ flush against the base when the blister is received in the
sl ot. 50" Ar"PRfal er according to claim49, wherein the base conprises a
recess to locate a folded tab therein. 51. An inhaler according to claim49
or 50, wherein the base and the cap are

42.  An inhaler according to claim 41, wherein the cantilever has an enlarged

head with a blister bowl engaging lip, the cantilevet arm resiliently deforming to
allow a blister bowl to ride over the head and locate within the arcuately shaped

15  cantilever arm to retain the blister within the device.

43.  An inhaler according to any of claim20 to 42, wherein the blister support
member has a tab receiving recess formed in a side wall of the blistet support
member to receive a folded blister tab of a pre-loaded blistet.

20
44.  An inhaler according to any of claim32 to 36, wherein the blister support
member has convex shaped support sutfaces that cooperate with cotresponding
concave shaped suppott surfaces on the housing when the housing is rotated
relative to the blister support member.

25
45.  An inhaler according to claim 44, wherein the slot is formed in a
depression in the blister support member so that a blister tab extending from the

slot does not protrude beyond the walls of the device.

350 46.  Aninhaler according to any preceding claim, comprising a cap
positionable such that it substantially covers the housing and the blistet support

member after a blister has been inserted into the slot and whilst the housing is in



configured so that the cap extends over and covers the folded tab. 52. A
nmet hod of preloading an inhaler ready for |ater use, said device conprising
a blisterweuppass2ssenber having a slot, a housi ng havi ngCa/Rroublopi7ece and a
cap that covers the housing and the blister support nenber when the device
is not in use, the blister support nmenbegyand the housing being pivotable
relative to each other, after renoval of the cap, between a first position
for insertion of a blister into said slot and, a second, pierced position,
in which a blister piercing elenment carried by the housing .pierces a
nserted bl 1SEE P TP READ PREIFIER AP SHthE 6T~ FERgoRE | ALTEHS b
inserting a.des8ingaRbA ARl i ster into the slot when the nouthpiece is in
its first position and subsequentl yteplacing the cap such that the cap
substantially covers the housing and the blister support nmenber whilst the
mout hpi ece remains .ipn its stqrage position and wth the .dase containing
blister recéfvedAlenB?‘}éi §?Coot1.8m§3t.o a%fﬁ’o‘ﬁh%ﬂ?gb?rﬂf’%ﬂ% lﬁig%ﬂinﬁ?%g?mﬁi@r ein
the blisterihasoaid@bhd Hebiab; mﬁdryﬁie%efrrtf@%tabﬁ Sheds tmf@@ thdplifki ster is

inserted therein to facilitate the renoval o i romthe sl ot

the blister
af t er i nhal ptekdng etemeenremnidodbiisict inderigd itte tht ejptoh theblsieg stppottab rel ati ve
to the remaini o} portion of the blister received in the slot such that it
lies substaﬂFF§1Fy flush against the base. 54. A nethod according to claim
53, wherein the base includes a recess to receive the blister tab of a
blister received in said slot. 55. A nethod according to claim54, wherein
t he met hod #%icl udesnhhler stapdofg foodrdi mgcedieg chimi npoptimgedess in the base

prior to placing.the.cover .over the housing an e blister support nenber.
5. O bif o B i PHE e Fardie wheush ap: BRaRcre PRt & Por by Bdne

conpri sing foplAt @apYdREd@ R4 @lciddt LI Renicpbeudd «ohbeli &F (RE Bligleng bl ades
bent out of the plane of the plate along fold lines to formdrug fl ow

openi ngs t hfroogthet Het pltatmhalshionei n each bl ade points away from each of the
ot her peripheral piercing blades and the fold lines of each peripheral
piercing blade lies substantially at 90

49.  An inhaler according to claim 48, whetein the tab is foldable relative to
75 the remaining portion of the blister received in the slot such that the tab

substantially flush against the base when the blister is received in the slot.

50.  An inhaler according to claim 49, wherein the base compzises a recess to
locate a folded tab thetein.

20
51.  An inhaler according to claim 49 or 50, whetein the base and the cap ate

configured so that the cap extends over and covers the folded tab.

52. A method of preloading an inhalet ready for later use, said device

25 comprising a blister support member having a slot, a housing having a
mouthpiece and a cap that covers the housing and the blister suppotrt member
when the device is not in use, the blister support member and the housing being
pivotable relative to each other, after removal of the cap, between a first position
for insertion of a blister into said slot and, a second, pietced position, in which a

30 blister piercing element carried by the housing pierces an inserted blister, the
method including the step of removing the cap, inserting a dose containing

blister into the slot when the mouthpiece is in its first position and subsequently



degrees to the fold line of each of the remaining peripheral piercing

bl ades. 57. A blister piercing elenent according to claim56, conprising

f our peri pheralo/ssmsci ng bl ades. 58. A blister piercing ecCemPni10aswor ding to
claim56 or 57, further conprising a central piercing blade surrounded by

t he peripheral piercing blades, the centgal piercing blade being bent out
of the plane of the plate along a fold line.59. A blister piercing el enent
according to claimb58, wherein the fold Iine of the central piercing bl ade

extends at an angle relative to the fold |lines of each.of the Li pher al

pi ercing bl éﬁ&%c.lggél?e fahFRY At pher ﬁ‘ﬂ’sé?rg}?@ﬁtcogﬁlcsg@ail}?&%ﬁ@ aé{)d:lihr% 59,
wherei n thefiold o h 08t RhehDE: FROL Ble REGMGIRE rBhANR ihS s} it fepr ees
to the fold Fg%eg %@géac% of the pefiphefgl pi ercing bladegggé%% A blister
pi erci ng el endntheadaseraintgniag lamyetofecelvad ms th6slob 60 wherei n arms depend
outwardly fromthe plane of the plate at an angle and tabs extend fromthe
ends of the arns in a plane parallel to the plane of the plate, the tabs

havi ng hﬁ' esst henein i od hadhideadecihine s atvrahmeie Wistddieashi @h¢ g8l ement
to an inhal ation device. 62. AN inhal ation device substantlalfy as

her ei nbef or @raiesdmighfedn thietshotrelier dnclelister isheseatdotpamnyitndadbitg fgs. 63. A

bl i ster piercing . nmenber, substanti al S herei nbef ore described, with

ref erence t &%BPY ﬁgg%ﬁh&%QSé@%ﬁ%*shﬁéggﬁé% %ﬁ?ﬁ&%eé?%ﬁfﬁd%augﬁ%ﬂkﬁ

i nhal ation dey &ﬁf&@iﬁ{grﬂl@ Ief19 r 3 RAS B NAVICREiAng Pk tibO£itAS BlibieRe@lved isi Ngl &
g a

blister containin ose of nedicament to be inhaled into the base, and a

mout hpi ece pheelbalsigh tount bes substdveiabadeshngdaioar theibagea bl i ster piercing
el enent operable to pierce a blister received in said slot when the
nout hpi €fe is pivoted relative to the base so that, when a user inhales on

the nouthpi ege, tNg, 0SS abSoBMd & Agkh BB, @Rcid fil omisandciliiens routs ef the
blister through the nouthpiece and into the user's airway.

receive the blister tab of a blister received in said slot.

55. A method according to claim 54, whetein the method includes the step of
15 folding the tab into the tecess in the base prior to placing the cover ovet the

housing and the blister support member.

56. A blister pietcing element for a dry powder inhalation device comprising a
20 plate having a plurality of peripheral blister piercing blades bent out of the plane
of the plate along fold lines to form drug flow openings through the plate,
wherein each blade points away from each of the other peripheral piercing blades
and the fold lines of each petipheral piercing blade lies substantially at 90
degrees to the fold line of each of the remaining peripheral pietcing blades.
25
57. A blister pietcing element according to claim 56, comprising four

petipheral piercing blades.

58. A blister pietcing element according to claim 56 or 57, further comprising
30  a central pietcing blade surtounded by the peripheral piercing blades, the central

piercing blade being bent out of the plane of the plate along a fold line.
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59. A blister pietcing element according to claim 58, wherein the fold line of
the central piercing blade extends at an angle relative to the fold lines of each of

the peripheral piercing blades.

60. A blister pietcing element according to claim 59, wherein the fold line of
the central pietcing blade is angled at 45 degrees to the fold lines of each of the

petipheral piercing blades.

61. A blister pietcing element accotding to any of claims 56 to 60, wherein
arms depend outwatdly from the plane of the plate at an angle and tabs extend
from the ends of the arms in a plane parallel to the plane of the plate, the tabs
having holes thetein to facilitate the attachment of the piercing element to an

inhalation device.

62.  An inhalation device substantially as heteinbefore described, with

reference to the accompanying drawings.

63. A blister pietcing membet substantially as hereinbefore described, with

reference to Figutes 11A to 11C of the accompanying drawings.

64.  An inhalation device comptising a base having a slot for insettion of a
single blister containing a dose of medicament to be inhaled into the base, and a
mouthpiece pivotally mounted to the base and carrying a blister pietcing element
operable to pietce a blister received in said slot when the mouthpiece is pivoted
relative to the base so that, when a user inhales on the mouthpiece, the dose is
entrained in an airflow and flows out of the blister through the mouthpiece and

into the uset’s airway.



