Per EP20. 101050798 | nhal er Description The present invention elates to an

i nhal ati on device or oral or nasal delivery of nedicanent in powdered form
and nore gpemhdhgeadsly to a unit-dose inhaler winch nmay gantee106s0t® | oaded
with a single blister that has a brcachable lid or base and whi ch contains
a single dose of nedicanent for inhalatiopn.by a user of the device. 10 O al
or nasal delivery of a nedicanent using an nhal ation device is a
particularly attractive nmethod of drug adm nistration as these devices are
relatively my for a patient to use discreetly and in public..A s well as
del i vering ament to treat local diseases of the ai rway and ot her
respiratory problens, they have nore recently al so been used to deliver
drugs to the bl oodstreamvia the lungs thereby 15 avoiding the need for
hypoder ni ¢ ilDgeoipos: It is common for dry powder formul ations to be
prepackagecl, i n indivi dual. cl ases in the f f cap r
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the blister d manuf.act ure .and af i nt rodyct i f edose tothe
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capsul e as Qﬁeq,libedose is protected fromthe ingress of water and penetratl on
of gases such as 25 oxygen in addition to being shielded fromlight and UV .
radi ation all of which can have a detrinental effect on the deIivery

har act er i st f ot haler if a dose b .
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I ndi vi dual %&9%%&5&%11&9015 Hm%a&ﬂﬁmi&ﬁbxpasome% dapickd B&l RlathRdt eds§ feaRabl e
of hol ding a nunber of doses t0 enable it to be used repeatedly ovér a
period of tipmeient thiast dishecetigquidtienpritlict sopghaaddiveringrsedicament fostrert i nto
t he device each tine it_is used, S fladevice_is \f\o .
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recently also been used to deliver drugs to the bloodstream via the lungs theteby

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 ot blisters each of which contain a single
dose of the powdet that has been accurately and consistently measuted. A blister

20  is generally cold formed from a ductile foil laminate or a plastics material and
includes a puncturable ot peelable lid which is heat-sealed around the petiphery
of the blister duting manufactute and after introduction of the dose into the
blister. A foil blister is prefetred 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

environmental protection to each individual drug dose.

30 Ttis known to provide an inhaler that is capable of holding a number of doses to
enable it to be used repeatedly ovet a petiod of time without the requitement to

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



known fromthe Applicant's own. earlier international application which has
been published as WD 2005/ 037353 However, it s also desirable to provide a
simpl e, | o ReGsctdi t - dose device that receives only onedi/E@banosatooa
time.. Once the dose contained in a blister has been inhaled, the blister
is renoved fromthe device and discarded.,by the patient. A fresh blister
is then inserted into the device for a su.hsequent dose. This avoids the
need for a strip indexing nechanismand so greatly sinplifies the
construction and operation of the device as well as reducing its, overal
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uni t-dose type inhala don devices and which is easier to use and

i nexpensi&e diongisedifee. Al though the present invention refers to

enbodi ments in which the device is intended to be |oaded with a blister

i mredi ately prior to use, other “pre-loadabl e .30device enbodi nents are
al so descri bgdie-Bubldneliaskabbedsivesdiygpnrda ideyliec fomthiectelivsrydes ingdednao
that a blister may be inserted jnto the device &/nich.is ther% il.ntai ned in
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ensure the highest possible degtee of protection for the drug together with
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15 reproducible dosing. The individual blistet may be provided with a tab to enable
a uset to grasp it easily without damaging the dose containing cavity ot blister
bowl and to facilitate its insertion into the device and its subsequent removal
thetrefrom after inhalation. Actuation of the device causes a pietcing element to
breach ot tupture 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 catried out of the blister through the

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

The present invention seeks to provide a unit-dose dty 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 refers to embodiments in which the device is
intended to be loaded with a blistet immediately priot to use, other ‘pre-loadable’

30  device embodiments are also described. 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



patient has i medi ate access to a dose whenever required and does not have
to bad the device with a blister imediately prior to inhalation, Wth many

exi sting @ewWosnsesgst is difficult or inpossible to pre-lpagkmbemseiohout

i nadvertent piercing of the blister occurring during transport and prior to
actual inhalation of 5 the dose, usually jecause the device nust be prined
or opened in sone way to enable the blister to be inserted, novenent back
into its original state then causing the blister to be pierced, However, in

a prined state the device is relatively unstable, and i i ng
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whi ch forms g.cyel one i s, GaPso bhales ik AHBELS ciirf RotdTerdbgaddaden ai r
fl owi ng between tthe |r¥l et and outlet ports. As the bypass air forns a

cycl one wi t hilso phehdbyvileattdubndnugf laaderoaiavet bow e aisedhen irstEte and
follow at |east a %ﬁét helifaL. at h towargs the outlet port due to the
effect of thHeFlRgEPEhBCHHYSH the PUTHRF &1 58 AE ™ of the vortex formed from
the bypass air spinning around chanber OA the drug |laden air flowng into
the 30 chanber in an axial direction results in an inprovenent in the
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necessaty to deagglomerate the particles as they flow through the device prior to
entry into the patient’s aitway. To achieve this, the Applicant’s co-owned and co- -
pending European patent application no. 08100886.4 desctibes an inhaler which

20 includes an aerosolising device having a genetally cylindrical chamber and inlet
and outlet potts at opposite ends of the chamber for the flow of drug laden air
through the chamber, entering axially at the inlet port and exiting at the outlet
pott. The inhaler also has tangential bypass ait inlets for the flow of clean, non-
drug laden air into the chambet 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 rotate and follow at least a part helical path towatds the outlet pott due to the
effect of the cyclone upon it. This interaction of the vortex formed from the
bypass ait spinning around chamber on the drug laden air flowing into the

30 chamber 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 shear forces and differential velocities which further



deaggl onmerate the particles and inprove the fine particle fraction of the
emtted dose. Although not essential to the unit-dose inhalation device of
the present invention, the concepts described in the earlier application
referred to above nay al so be applied to 5any enbodi nent of unit-dose

i nhal er of the present application to-%rovide the associ ated advant ages of
i ncreased deaggl omeration and fine particle fraction of the delivered dose

inau a %ﬁeﬂaw?r{eeﬁ%rtlﬁ‘eged?ﬁflﬂ{ﬂréﬁéjtl‘?erwr)gﬁme f?gcﬁd?\eoidtﬁ\é'&ﬁttgh%sgsed in

EP0810088 I's descri in nore detall ow, wth reference to Figures
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of dru en air into t a pierced Ister and an outlet at
its opposite end for the flow of drug | aden air out of the nouthpiece and
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provided an in er conpri sing S|ng havi ng
mouthpiece through wh|ch a user may mhale a dose of medlcament and a blister support

15 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 slot and, a second, pierced position, in which a blister piercing element
carried by the housing pierces an inserted blister so that when a user inhales on the
mouthpiece, the dose is entrained in an airflow and flows out of the blister through the

20  mouthpiece and into the user's airway, wherein the housing comprises a substantially
cylindrical chamber having an inlet at one end for the flow of drug laden air into the chamber
from a pierced blister and an outlet at its opposite end for the flow of drug laden air out of the

mouthpiece and into a patient's airway.

25  In accordance with another aspect, there 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 slot and, a second, pierced position, in which a blister piercing element

30 carried by the housing pierces an inserted blister 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 user's airway, wherein the housing comprises a substantially

cylindrical chamber having an inlet at one end for the flow of drug laden air into the chamber



a nout hpi ece through which a user may inhale a dose of nedicanent and a
blister support nenber having a slot to receive a dose containing blister,

t he housing and the blister support menber being pivotable relative to each
ot her between a first position for insertion of a blister into said slot
and, a second, pierced position, in wiffAch a blister piercing element 30
carried by the housing pierces an inserted blister so that when a user
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housi ng such that t ousi n ever portion together define a
recéss §W§U@me@rrprowfieﬁfm$@d©l0t into $aid grcgEssuch that a blister tab of a
blister received in the blister tosupport nenber protrudes fromsaid sl ot
into said recess. In accordance with yet another aspect, there is provided
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15  blister support member being pivotable 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
element carried by the housing pierces an inserted blister 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 user's airway, wherein the housing comprises a substantially

20  cylindrical chamber having an inlet at one end for the flow of drug laden air into the chamber
from a pierced blister and an outlet at its opposite end for the flow of drug laden air out of the
mouthpiece and into a patient's airway, wherein the blister support member comprises a

seat to support a blister that has been inserted through the slot in its first position.

25  According to one embodiment, there 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 slot and, a second, pierced position, in

30  which a blister piercing element carried by the housing pierces an inserted blister 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 user’s airway.

In one embodiment, the blister support member is pivotally mounted within, and

35 extends from, the housing to enable a user to pivot the blister support member



insertion of a blister into said slot and, a second, pierced position, in
which a blister piercing elenent carried by the housing pierces an inserted
blister so that when a user inhales on the nouthpiece, the dose is
entrained in an airflow and flows out of the blister through the nouthpiece
and into the user's airway, wherein t#8-housing conprises a substantially
20cyl i ndrical chanber having an inlet at one end for the flow of drug | aden
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end for the flow o ru%w'a en alr out of the nouthpiece and into a

pat i entthe setraiglsunpesiedi by thedlisterssuppoUppBPer itetipeeddynAid bbstes seat to
supportmgngﬁ'gkﬁﬁﬁﬁgun has been inserted through the slot inits first
position. 25According to one enbodinment, there is provided an inhal er
conprising a housing having a nout hpiece through which a user may inhale a

doses of ThiedlisteiPrRROrAMeMen May frglude fis¥er Partigrbient eidendsdnta asqubeut dtiekei ve a
dose ¢ LA } f i i~AGi i ort menber being
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a blister into said slot and, a second, pierced position, in 30 which a
blister piercing elenent carried by the housing pierces an inserted buster
so that when a user inhales on the nouthpiece, the dose is entrained in an
airflow and flows out of the blister through the nouthpiece and into the
user's airway. I n one enbodi nent, the blister support nenber is
pivotally mounted within, and 35extends from the housing to enable a user
to pivot the blister support nenber -48- relative to the housing into said
second, pierced position so that a blister inserted into the slot and
supported by the blister support menber is pierced by said blister piercing
el ement. The blister support menber may include a | ever portion that
extends into a cut-out section fornmed in a wall of the housing and which
fills only a portion of the cut-out



section such that the housing and the |l ever portion together define a
recess then: between. Preferably, the slot is |ocated such that a blister

tab of a Wbisigyssisecei ved in the blister 5Ssupport nmenmbercayEr2010t8679Hr om
said slot into said recess. in particular, the slot may be configured such

that a blister. tab extending into said recess is spaced fromthe housing
and fromthe blister support nenber when the blister support nmember is in
its first position. Advantageously, the blister support nmenber and the

housing i s configured such that, n . the bl.ister .suppert. n er is rotated
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protective cap | ocated over the 2.5 housing, ideally, the lever portion
al so includes a shouter that forms an extension of the shoulder on the
housi ng when (ﬁ)he / eve ortionis in.i ositian

] nits fir ch th cap is
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Hs! r1?1%/ ca)lp g ir? )z(ltleesg g(l:c%gsiélg to? cI%anI}g virsi%feepsossition than when the blister support
member is in its first position. As the blister tab is less accessible and/ ot visible, it less
75 likely that the user will attempt to temove ot pull the blister out of the device when the

blister suppott membet is in its pietced 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 portion 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 lower 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 shouldet that forms an extension of
the shoulder on the housing when the levet portion is in its first position, such that a
cap is supported by both the shoulder on the housing and the shoulder extension on

the lever portion.

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

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



O The lever portion may be configured such that, if a cap is placed over
the housing with the blister support nenber in its second, pierced

posi ti on,wbhhei1gRgsgont acts t he shoul der on die | ever pomrcormEP260/056@YH
further novenent of the cap onto the housing causes the cap to rotate the
| ever portion back into its tint positiong, In a preferred enbodi nent,
arcuate, guide surfaces are fornmed on the housing, the | ever portion having
a cooperating guide. nenber that slides along the gdide surfaces to guide
novenent ol the |ever portion between its first and second positions. The
blister support nenber may include a resilient armhaving a tongue at its
free end th IS _hias I ! r f ; PYs inoR@Eth
housi ng havi ge la‘é‘?é)r? ggrb%%?ltb ??ﬁ%{i}é]’gﬁ%%ﬁhﬂg&fﬁ?ﬁg lf%lﬁ%éggwltaoggi}{e?si tr%%
respective &heBlisteMigposahembbl indtseecosidppiorded poeiibey the sap pontees Hient and

second positions. The inhaler my hav base rrenbe’élt hat clo ei a | ower

end of the Hbgsideyon drpleectfnashen ﬁq’\glaﬁgi}' HIRRYEMEE 5P £ER Oﬁé)nfglg OHEHng a

wal | to support the housjn t i r ilda. one enbodi nent,
D SARTS r%ﬂ.% gzg) Jofde HY lits%gtptoﬁfab[rp’?;ck%to%{:é f18CKositddn

the | eve an unders ornms a continuation of said wall
of the base nenber when said | ever portionis in its non-pierced position

such that, when the inhaler is placed u ti&ht on. _a fiat, s*{rface, the

i nhal er is suphprefatdymledigeninpicuargudisuifAeerss Pemst opHke PaVEE ot ETdn.
The blister support nenber pmay c t lihé Buibd sudrddest 8é don
and prevent I??fgl BINREPEA 9] %%'f\i?g %ﬁgg}eﬁbgg%g?gﬁ%ﬁ%%b%igﬁd sai d fiorgf2

posi tion in godimestdfne aneypbitiombetiiceaeadhst gpdsktdmaimpositions. one enbodi ment,
t he base nmenber conprises a resilient armthat extends upwardly o within
t he housithg fromthe wall. of the base menber, the free end of said atm

having a. t O’ﬁgg Eys&gtastupggg%geerﬁg%ign%ﬁﬁglﬂggla NGitleR L8 hMg h '9(91(%&18 ﬁl@ﬁ aehetde

base to the efera ongue protrudes~thr t he openi ng
beyond the opf.efs isakell asfn@fthd hechaliticasf tie leaningcthedionsipg hedag detcotser t he
housi ng. According to another preferred enpodjnent, the.cgg sing is

pi vot abl e bypesiticead ek Haat isgie t@éﬁ%ﬂ@%%i‘%ﬁ‘é?%‘ﬂ’ﬁpd&?t‘“%hﬁbw #Wesglpg%’itd
first and second positions.. | iment of inhaler according to the
present di scl'§ - }SlPﬁtéqgftiagggF%ﬁg%%%%enber may conprise a seat to
support asblister that has been inserted through the slot in its first

position. The housing of the inhalers according to the%dths%l osure ma
10al so conpr Tse ishabaiseaydrve albage BymbadieE dpSERARTEr SHERA the P PAIEECEL one

end for the flow,of drug.|aden.air. i IS jSt er
and an out | ef™&} ﬂ1etrgo%%gloe§?’ts’%ﬁebr?éé ’fngir}]tbt% ﬁiég??%gv%%%? J{g"Q{R a%gr;mog??lgglgg lg%tfs t he
nout hpi ece apd i Mk Quidadeat i ent' s ai rway.

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

wall and the undetside of the lever portion.

25 The blister support member 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 comprises 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.



15Preferably, the chanber has a |ongitudinal axis that extends between the
inlet and the outlet and the substantially cylindrical chanber has at | east
one bypass air inlet for the flow of clean air into the cyclone chanber to
interact with the drug |aden air flow ng between the inlet and the outlet,
The bypass air inlet(s) may neet the chanber at a tangent so that a
cyclonic air flowis generated fromclean air that 20interacts with the

drug | qﬂ%ﬂer%lg the %Hégrcﬁr EEHREG h@%@ﬂh%ﬁ@% ondith€ oGRASREIcedNthdypass air

inlets conprise an rt Tocated wthint ousing. Preferably, the

housi nghasssingrtp sertaet pedrrloodted perrdbe 5PRindnal I's with the insert being |ocated
between the side walls, the side walls extending |aterally beyond the ends
of the bypass air inlets. In one enbodinment, the housing has a hone or

st or ageAgresdlingde anatheirsaferties drabedimgngdhe hoysimgda pivetablp died B8Eosi t i on

agaiy nStreﬁﬁﬁle\l\k:tﬁiﬁgs%riegggért Wféﬂew%am firs}t 8hd BEEEd PSSlﬁbﬁsfrent isina

position in In the blister support nenber is
pi erced by the piercing el enents. The housing may WO

201010%%%%5@%%9’095%?% &gBFb‘?H % &R &%‘éen@dﬁ%ﬂogm Iﬂﬂ?ébﬁéteﬂsuﬁbdwl cli

It 1Is plvote ative to t |ISt r suppor er out of 1ts home or
st or agempowier nty ¢anoprise asaatodsyrpoirt @ Shstenthdiines bega IRsRILThirP49aig ed

rel at' Vﬁofﬂ Shﬁ”spbgiltlglg.f 1 B?llﬁésltng%m inRafhrs B cRiaY foﬁﬁemléééﬁfreﬁhﬁﬂi cing

el e : > lerce EOSItIOH to enable a blister to
be imsealse@ommn@etawwhﬂtmtt%hy oyhpﬁmal chemiber hawing aghintediad o8 indfng the

subsequﬁ;(m, loYdFL?d"'B\ﬁgﬂ atuhiﬂ{c?{hre fHamber from a pierced blister and an outlet at its
opposite end for the flow of drug laden air out of the mouthpiece and into a patient’s

airway.

15 Preferably, the chamber has a longitudinal axis that extends between the inlet and
the outlet and the substantially cylindrical 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 air inlet(s) may meet the
chamber at a tangent so that a cyclonic air flow is generated from clean air that

20 interacts with the drug laden air flow.

In a preferred embodiment, the chamber and bypass air inlets comprise an insert

located within the housing.

25  Preferably, 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.

In one embodiment, the housing has a home or storage position in which the housing
30 is located in a lowered 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



I n one enbodinent, the |ongitudinal axis of the chamber is substantially at
right-angles to the direction of insertion of a blister into the blister

support nREbRicnsg2shen the blister support menber is inpdrsEle®sEr0st or age
position. A cap nmay be positiona.ble over the housing and the blister

support menber only when the housing is M.its home or storage position. In
anot her emnbodi nent, the housing has a hone or storage position in. which
the housing is raised relative to the blister support nenber and the
direction of insertion of a blister .inta the sl

- ; ot, i,. S, angl ed rel.ati t
the | ongl t udhitatioayet apried ehangern PHE: Rosar g ERens b Bigkh e, caa
posi ti on i n sl 6 dhdmbe: BVOF BERBHI OferblgUTRIGH ir¥b araled positidooin [ nt o a
| oner ed angl ed” position against the 20blistér support nember in which the
B: ! st er pi endiicigtiel boedits iassgiat rdatid &1t gre pistercag ppsservie: padpp eviieh a

ister insett into the blister su rt r, at.an [ t
olor. In £hi SheDBd HOREICERR P RO CLEN ol * BT BICTEsP e arbey Hghe e
subst ant i;al hy, @t it iQhhs 3Rangl6snt Bitfae sdbySethanb of thirps@r tdianlafanal bl i ster
into the blister support menber, when the housing is inits [owered blister
pi er ced posistbgayuehtly somevpt eieefredh.enbodi ments, the blister support nenber

is configured so as to support a blister such that the plane of a blister
surrounding the blister how 30lies at ail acute angle relative to the

I ongi t udi naIIna&{esexﬁ‘E)o&iﬁ?en(fhﬁ{m%ﬁgi’é@@iﬁ_af Des Bousd BigarhBed 1 sbStaharm®y PosEkd-on
prior to pivotal novenent of the“housing to lower it onto the blister

support nenheples aophertecsan dfbhiestien of aFyleteriabd fhe bhwet sryiathaionaberaxi s

of the chanber lies substantially at .r - >
70 when the blister suppoit melnlet it ingihcg h%pn%l grsstorage position.

A cap may be positionable over the housing and the blister support member only

when the housing is in its home ot storage position.

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

20  blister suppott member in which the blister piercing clements assume a blister
pierced position to pietce a blister inserted into the blister 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 blister into the blister support member,

when the housing is in its lowered blister pierced position.

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

to suppott a blister such that the plane of a blister sutrounding the blister bowl
30 lies at an acute angle telative to the longitudinal axis of the chambet when the

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

lower it onto the blister suppott member to pierce said blistet.



to the plane of a lid of a blister after the housing has been pivoted out
of its honme position into its |lowered position to pierce said blister in

pref err edweyosligd®at S, the blister support nenber has a g@werosa3p®ot i Ng
surface to stand the blister support nenber, together with the housing,

upright on a level surface when not in use and the |ongitudinal axis of the
chanber may lie. substantially at right-angles to the plane of the | ower
supporting surface when mhe housing is in a first position prior to

pi votal novenent of the housing relative to the blister support nenber to
pierce said blister. Preferably, the blister seat conprises a blister

support: SU”P%g% difly tﬁ{@qgﬁélb\?éﬁﬁapﬂlé Bha{eyclpjm@mhles%hsétaﬁumu;owgglrmga@gles

blister bow i ster support surface is |ocated bel owa
surroundi ng valthe pwﬁla dfhalid the adgasafofr the hlobsihgrhak dbeat gdvand tdwe oSuppor t

surface are supported between the support surface a gl the surroundi ng
wal |, I'n onehemsopPsEaR 10§ongs B?‘Y%iﬁétpoéﬁ‘;?ﬁ‘o‘iotp@c\:ﬁsé‘&g hsfet o general | y
U—shapeC| scut out to receive a blister bowl and an arcuately shaped
cantilever armextends into the cur out fromthe base of the U shape. The
20canti | ever Iganefeamel aubo&mlartg,aﬂehﬂiachlmppoa rbhiirlbtehab@\lwwelemg@giltiggl ip,
the cantilever armresiliently deformng allow a blis bow to ‘;[g](nde

over the headutfarite 6“(@&tiéhﬁnbt]-‘ﬁF% SPHEO‘érfBC £kl EhEh Y thtqut.—‘?%/tégo URF
retain the blj S%]%rvem%r@% QL 08, d8YViFEse Ana h{é o8 fu Qigpghg%@ttﬁe chlﬁﬁb@f pster

suppor t menber receiving recess In a side wall of the
bl i ster suppictsuiverienlly at right-yeglas tokldeplabk |o§ttbe ldvady ofpparpngshdadedhen

blister, in one enbodinent, herein the blister fupport nergb]g has. convex
shaped suporthe bgrfiaads it haftISt:B%fﬁé%tPél%tPr?%%ﬁa SRR Gt b EgYE# 8 haped

SUPPOT L SUTf 466500 theplIons D hienabbe, hopkisiogyd EhEL‘EEat ed relative to

the blister suppo in pre ed enbodi nents, the slot is
formed in a depreSS| on in the blister support nmenber so that a blister tab
extending fromthe slot does not protyude ? ond the walls of the device.
Preferably, the blister seat comp11ses ab A suppott sutface to support the
periphery of a blister sutrounding a blister bowl. Ideally, the blistet support
15 sutface is located below a sutrounding wall such that the edges of a blistet
located on the support sutface ate supposted between the support surface and
the surrounding wall. In one embodiment, the blister support surface has a
generally 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 arcuately shaped cantilever arm to retain the blister within

the device.

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

tab of a pre-loaded blister.

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

support member.



The inhal ati on device according to the enbodi nents of the disclosure may
conprise a cap positionable such that it substantially covers the housing
and the blister support nenber after a blister has been inserted into the
slot and whilst the housing is inits first position, the cap being
positionable without interfering with18 blister tab extending from said
slot. 10 In sone enbodi nents, an opening is preferably fornmed between the

housi ng .3 fe'i'lte(?:l ahbsdi é’HHQrsFotn?FG?ﬁ{ LR a%@ﬂ?h@slén %?ﬁ'fe BI%t@ﬁ@uﬁd%@t blister
)

pi ercing elenent and a bli'ster inserted into the slot in I'i'ster

suppor tmaebseso th&mblistaatat ¢dendiag ifom Ht?c@@ﬁﬁ?@s pet @ﬂ@éfuéﬁth?dpﬁ@ﬁ'ﬂ% of the
di sclo 51?3 gﬁlﬁeacie%% econprise a dose containing blister having a tab such

t hat , enthe Ister is inserted into the slot, the tab protrudes from
the slot and facilitates the removal of the blister fromthe slot after
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remai ni ng portion o recel ve he sl ot such that the tab
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25Pref era base an he cap are confi gured that the cap extends
over anfarstpvetlsn,tthe cfap| lepdal pa@ltlom@@@r\fdthﬁ’gﬂ!rtiel‘a{ﬁmgléfr'the?nb'dﬁiﬁrrr@\bt there is

al so pré’%leg 3. dietrds9f prel oading an 30i nhal ation device ready for |ater
use Ple conprising a blister support nenber

In some embodiments, an opening is preferably formed between the housing and the
blister support member to enable a user to see the blister piercing element and a

blister inserted into the slot in the blister support member.

15 An inhalation device according to the embodiments of the disclosure may also
comprise a dose containing blister having a tab such that, when the blister is inserted
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 blister is received in the slot. The base may comprise 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.

According to another embodiment, there is also provided a method of preloading an
30 inhalation device ready for later use, said device comprising a blister support member
having a slot, a housing having a mouthpiece and a cap that covers the housing and

the blister support member when the device is not in use, the blister



having a slot, a housing having a nout hpiece and a cap that covers the
housi ng and the blister support nenber when the device is not in use, the
blister support nenber and 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 elenent carried by the housing pierces an inserted

bl Stereublf HERBOAahd FAd'AbBeIng BEIrt GloBbic RIRKENG dtf Gl dHeRsanblag 2

dose conurplnlng Ister intot en the nmouthpiece i's inits first
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recei vemeiqutafmelnser(ted bnﬁen tbaenethbadiateding thestem efgearoviistng G, the tab
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t he “r embval ster romt e sl ot I nhal ation, and the nethod
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agai nst the y 1 nc e a recess to receive the blister tab
of a blststage aGitieanewithihe siode sootairing Hinter reediver Hepeisiel ude the step of
folding the tab into the recess in the base prior to placing the cover over
t he housing and the blister support menber. According to another enbodi nent
of tthe kii el @shodimantiethe blistqirasi altab, shetaksprotrugtng ewithg stevhanthor a dry

powder ﬁl[&{?@r‘b }.@fé}te%etwe%%‘%& ?ﬁ fltg 3reﬁﬁ>tv%'l oP#t%ttﬂlsl?&Vf'rm tRe R|di@er ty of

peri phera iercin ent out o | ane the pl ate al ong
fold I |lnbolaltlonfmdrthﬂ mgtrfddonmblpemtlrr@stetpmfdg@#mq He 8l ef?tﬂt'Vﬁﬁ@rt@ n each bl ade

poi Nts ARinig by Br e BiRGerHeBEN T HANSIORL U] ﬁ{a‘i'ntr\%sb%u%‘l%tﬁaﬂgj fligg fold
l'i nes o each heral piercing Ies s stant1 al rees to
t he f ol againstdhefbasachhebaseamay lnclude a recess to receive the bI|ster tab of a b|IS er
15 received in said slot and the method may include the step of folding the tab into the
recess in the base prior to placing the cover over the housing and the blister support

member.

According to another embodiment of the disclosure, there is provided a blister

20  piercing element for a dry powder inhalation device comprising a metal 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
peripheral piercing blade lies substantially at 90 degrees to the fold line of each of the

25  remaining peripheral piercing blades.
In one embodiment, there are four peripheral piercing blades.

The blister piercing element may also comprise a central piercing blade surrounded

30 by the peripheral piercing blades.



25r emai ni ng peripheral piercing blades. In one enbodinent, there are four
peri pheral piercing blades. The blister piercing elenent may al so conpri se

a central wi 8i®ésesksb! ade surrounded by the peripheral pipneimgionsethes.
| TTI EP2010/ 050790 I deally, the fold line of the central pierc?ng bl ade

extends at an angle relatrve the fold Ii of each of the four peripheral
pi ercing blades, In one enbodiment the fol'd line of the central piercing

bl ade is angled at 45 degrees to the fold lines of each of the four

peri pheral piercing blades. 5 In one enbodi nent of blister piercin

el enent, ar nBledépend fold e df shef el péescisigdned oextends p# it a0gle 15#%“&%@? e and

t abs extend f
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the pierci nthl%' f%meﬂhe b9 1RO ckArhal Iﬁéfc@d}; HRME ¢Landlfd b dicprat so ofic fdid lpreesent
i nvention w now be described,” by way of exanple only, and with reference

to Figures 2&f tah2@f fe fbhepampbmépyqlwggdﬂmsngs i n which: 151 FTC3URF, 1A
s a cross-sectional side view of a portion of a generalised inhalation
devi ce haﬂlng a bypass air cyclone, as described and illustrated in the

Applicant’s gaphl @mitRimPeNdf PEs@PRldrEiakicdinéa] effiedep e dboweirdly 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.

10
Embodiments of the present invention will now be described, by way of example
only, and with reference to Figures 2A to 20 of the accompanying drawings, in

which:

/5 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
L

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 stotage or home position
on the blister suppott member and with a cap in place over the housing and
blister support member;

FIGURE 2B is a petspective 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 blistet to be pierced;

FIGURE 2C is the same view as Figure 2B but following insertion of a blistet 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 Figures 2A and 2B

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

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



FIGURE IB is a cross-section along the line X-X. of the device shown Figure
I; 0 FIGURE 2A is a perspective view of a first enmbodi ment of unit-dose

i nhal at i ood@yi/@e2s8f the present invention with the housiorgeEr201085619%r age O
home position on the blister support nenber and with a cap in place over
the housing and blister support nenber; _44FI GURE 2B is a perspective view
of the device shown in Figure 2A but with the 2.5 cap renoved and the
housi ng pivoted out of its home or storage position into its prinmed
position ready for insertion of a blister to ?e ierced; FIGQURE .2C i,s t he
sane vi ew asFHGURH aBa1 10 ptide SRFORFHEE THFerk D6 Br g Bith p8rst §L 68°18M&r ced

t hrough the slot in > sihde -of 1t h |.S , RE 2D is a
perspective ?Sﬂoe v 10_ F{g%ge gé\’/%&@ ts‘} Yo ledﬁ ?glub}ggng%%ﬁ%@ggé%aggfﬁer t he
housi ng has BREURM ¥atied Hackicknd Dtlictlsorsdigeupdsintthernflratment of Figured 2
position shown in Figure 213 to pierce an inserted blister; FIGURE 3Ais a
si de section#ld §i ew of the device shown in Figure 2A; - FIGURE 3B is an

i nside pers ' he . : ' ' [N shown in
Flgure 5a i RHCRe oyl rarea R Bt Do SR T e BN BRE 4 15 o
si de vi ew of FIGEYRIDESI BG psekdtietdier efhbdbypns a0f cyeligne Granlaerdngsrt FI GURE
4B is a perspective view of the housing shown in Figure FIGURE 5. A is a
perspecti ve whel isteedieehimtisshensing oawh i fedpder i nsert which is

r eC_ei ved in %%M%B@g asbhoot\{\&nip%r'f LAY B otk bypass ait cyclone chamber insett

shown in Figure 5A;
70 FIGURE 6A is a perspective view of the blister support member of the
inhalation device shown in Figures 2 and 34;
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 suppott member shown in Figures 6A
75 and 6B;
FIGURE 6D shows a simplified side-sectional view through a portion of the
blister support membet, to illustrate how a blister is held in position between the
blister support surface and the surrounding wall;
FIGURE 7A is a side view of a second pre-loadable embodiment of inhalation
20 device according to the present invention, with the housing in its home or
storage position;
FIGURE 7B is a front view of the second embodiment of inhalation device
shown in Figure 7A;
FIGURE 7C is a tear 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;



FIGURE 5B is a bottom plan view of the bypass air cyclone chanber insert
shown in Figure 5A; 10 FIGURE 6A is a perspective view of the ster support
menber of wioh@1dg¥esdsat i on devi ce shown in Figures 2 and 3&T/HEIREBB is a
top plan view of the blister support menber shown in rare 6A; FIGURE 6C a
side view of the blister support member sfhown in Figures 6A 15 and 63;

FI GURE 611) shows a sinplified side--sectional view through a portion of
the blister support nenber, to illustrate how a blister is held in position

7A 15 & si GEMAGRILTAGL SGtbntcpre 1 GUGRBPEORIBEM AP BHoF ARSI AGRT0E
St or age posi C1iDR T HICOREr A L R B S Chons pnd o1 T ahal at i on
devi ce showwIQURIFVBEs £ Aiodtl B f e itbira engardimeeino binlalgiogedonee shown
enbodi ment of inhal ati on device shown in Figure 7A and 73;
in Figure 9A; ’
5 FIGURE 9C is a reat view of the third embodiment of preloadable inhalation
device shown in Figutes 7A and 7B;
FIGURE 10A is the side view of the inhalation device shown in Figure 9A with
the housing in its pierced position;
FIGURE 10B is the front view of the inhalation device shown in Figure 9B with
70 the housing in its pierced position;
FIGURE 10C is the rear view of the inhalation device shown in Figure 9C with
the housing in its pietced 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
15 home position and with a cap in place over the housing and the blister support
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 Figuses 11
20 and 12 with a blister inserted therein;
FIGURE 14 is a cross-sectional view of the inhalation device of Figutes 11 to 13
with a blister insetrted therein,;
FIGURE 15 is a perspective view of the inhalation device of Figures 11 to 14
with the blister support member totated into its pierced position;
25 FIGURE 16 is a bottom petspective view of the inhalation device of Figures 11
to 16, with the blistet suppott member and base removed;
FIGURE 17 is a bottom perspective view of the blister support member forming
patt of the inhalation device of Figures 11 to 16;
FIGURE 18 is a bottom petspective view of the housing forming part of the
30 inhalation device of Figures 11 to 17;

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



FIGURE 8A is the side view of the inhalation device showmgun. 7k with the
housing in as pierced. position; FIGURE 813 is the front view of the

i nhal at i ogod8w/ke2sshown in igure 73 with the housing i npctrEmRlrGesto
position, .30 FIGURE, BCis the teat view of the inhalation device shown in
Fore 7Cwth the housing in its pierced,position; WO 20101086285PCTIEP 0
0/ 050790 - 14 - FIGQURE 9A is a side view of a third enbodi nent of

i nhal ati on device according to the present invention, with the housing in
its honme or storage position; FIGURE 913 is a front view of the third
enbodi nent &IG%& %(fA &2 gesspeetishodly fre Fiigey pletdnpmeplopRorgise wils agy r ear

Fi quros 7A ahth Ao IEBEHE MR FrdfCo BT bl 10", TRl 6 on devi ce
shown in Fi guUGURA WB i 4 he pRUSHeg dfthe bisfel piae@opasmbeObhiown in Figure
20A; and
5 FIGURE 20Cis a side view of the blister piercing member shown in Figures 20A
and 20B.

Referring now to Figure 1A, there is shown a portion of an inhalation device 1,
as described and illustrated in the Applicant’s own eatlier co-pending application,
70 and in which the bypass air flow is used to assist in the deagglomeration of the
drug dose. With reference to Figure 1A, the device has a housing 2, having a
mouthpiece 2a, defining an internal chamber 3 having a chamber wall 4, a drug
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 Figure 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 closute plate 8 and is coaxial
with the longitudinal axis (A—A in Figure 1A) of the chamber 3.

20

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

to the end of the chamber 3 during assembly.

25 As shown in Figure 1B, the bypass or clean, non-drug laden air inlets 7 are
preferably tangentially oriented atcuately shaped channels formed in the sides of
the housing 2 and the closure plate 8 forms the lowermost wall and encloses the
lower end of the chamber 3 (apast from the drug laden air inlet port 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 are shown in Figures 1A and 1B, it
will be appreciated that one channel 7 is also sufficient to produce the desired

cyclonic effect.



FIGURE litfl is the front view of the inhalation device oFigure. 9B with

10t he housing in its pierced position; FIGURE 10Cis the rear view of the

i nhal at i ofygd®Yi/ee283hown in Figure 9C wth the housing i rpdrsepicarsoced

position; FIGUR E 11 is a perspective view of a fourth embodi ment of a

unit--dose inhal ation device of the prese%t: invention with the housing in
a

its first storage or hone position and wi cap in place. over the

housing and the blister support member; FIGURE 12 is a side view of the
i nhal ation device shown in Figure 11 with the cap renpved and show ng a
blister about to be inserted into the device; FIGURE '13 is a perspective

view of the i | ati devi h . [ ' [
neor ted {nerbit DRGDRE it 4 e eraaklL e Rl bysBaRde Wit N RePL PO

device of Figures s{LEsttaﬁtia@thﬂntgeg@albﬁie%_ﬁeﬁ ihpsert edntthergitne ckbSUREAGings a

perspective view of the inhalation device of Figures 11 to 14 with the
blister supporbugenibee inlstal étol thechatdepBdp feigepdaispitoptovpridbrehghes 35

ol ster SUpptt £ FoRET Sanopacs Pantveh i ey 1t B HET bR pect i ve-
view of the blister support nenber formng
The outlet pott 6 may be in the form of a mesh extending actoss the end of the
chamber 3 through which the entrained drug may flow out of the chamber 3 into
the patient’s airway. Preferably, the mouthpiece 2a incorporates a flow diffuser 9
710 that extends beyond the outlet port 6 and has a ctoss-sectional area that
gradually increases towatds the top edge 10 of the mouthpiece 2a. The wall 11 of

the diffuset 9 is curved in shape.

A piercing device 12 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 comptises a pietcing head 13 having piercing
elements 14, 15 depending therefrom. The blister piercing elements 14, 15 are
configured to puncture the lid 16b of a blister bowl 16a so that, when a patient
inhales through the mouthpiece 2, clean ait enters the blister bowl 16a through
20 the air inlet flow passages formed by blistet piercing elements 14 (in the
direction of arrow “C” in Figure 1A) and entrains the dose contained in the
blistet bowl 16a. The drug laden air then flows out of the blistet 16a thtough a
central drug laden air outlet passage 17 (in the direction of arrow “D”). The drug
laden air outlet passage 17 is connected to the drug laden ait inlet port 5 of the
25 chamber 3 so that it flows in an axial direction into the chamber 3 (in the
direction indicated by arrow “E”). At the same time, clean bypass ait entets the
chambet 3 through the tangential bypass air inlets 7 and spins atound the

chamber 3 (in the direction of arrow “B”) forming a vottex ot cyclone.

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

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



part of the inhal ation device of Figures 11 to 16; FIGURE 18 is a bottom
perspective view of the housing formng part of the .30inhalation device of
Fi gures lwionolofosekdsGURE 19 is a bottom perspective vi ewrafr/tmeisprghown in
Figure 11: 15 FIGURE 20A is a perspective view of a blister piercing unber
for use with any enbodi nent of the inhal afjon device of the invention;
FIGURE 20B is a top plan view of the blister piercing menber shown in
Figure 20A; and 5 FIGQURE 20C s a side view of the blister piercing nenber
shown in Figures 20A and 201B. Referring nowto Figure |IA there is shown a
portion of apiviotdily aitdchbad devhe bagtsamdes 6rl BEAWAHE TRY BStiFASBYL S SHROWD

Applicant's own. earlier, ¢, o-pendin licatiQn, o L.eh ass
AT T el o R e R S e
reference toyfiQurguiA2Al he: deniCR dasainheugbigedtataaxivigca tholbighgee 2a,
defining an internal chanber 3 having a chanber wall 4, a drgg | aden air

<

inlet port 5isiartsohoret opstarage ansitibypadsnaykich fherap 22 cAVeisdEs hosstigonal

view taken along.,.the line X-X..in,Figure |A. i ) ' kgl B. Th
device | 1 noPUaBL & YT Gna charba \rbtora shate e LR ady L bl T
| ower end of yidhg oeyliBRl £Lad tAk ok @sESht heoehader213. willok adt iigel@den ai r
inlet port 5is forned in, and extends through, the cyclone cl osure phut 8

and i s coaxi &ito the phtith@s mongh dudinganbalxiien.(Ta g siats, Furethedyowing Ré
chanmber 3, : : = .
against the blister suppott member 20, the device is in a stable condition because
the housing 21 can only pivot away from the blister support member 20 into an
710 unstable primed position by rotating the housing 21 away from the blister

support member 20.

Figure 2B shows the device 19 in its primed state after the cap 22 has been
removed and the housing 21 has been pivoted out of its home position (in the

75 ditection of arrow “P” about axis “A” in Figure 2B) ready for insettion of a
blister to be punctured through a slot 23 in the side wall of the blister support
member 20.It 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 cattied in a pocket or bag. Therefore, the
device described with reference to this embodiment is not intended to be cartied
in this state but is designed so that a uset inserts a blister into the device at the

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

25 Figure 2C shows the device as shown in Figure 2B after a blister has been
inserted through the slot 23 in the side of the device 19 and in which a tab 164,
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
thereftom, 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.



20 Al though the closure plate 8 can he fornmed integrally wth the housing
2, it is preferably fornmed as a separate conponent that is attached to the
housi ng Zyeroicskize end of the chanber 3 dating assenbl wcTAP26%/056mwn
inll3, the bypass or dean, non-drug |laden air inlets 7 are preferably
tangentially oriented arcuately shaped ngqnels fornmed in the sides of the
housing 2 and the closure plate 8 forns the | owernost wall and. encl oses
the sower end of die chanber 3 (apart fromthe drug |aden air inlet port

5), but also fornms the |ower surface of the channels 7 so that the channels
7 are open dfipyreatD 3bowadhe devichdPrafesidhe hapsingfghbasieecaiasier $29€ ke shown
in Figures ILAand 113,.it. wll..be .apprecj at ed_ t hat € ! SO
suf fi ci ent fﬁ16?88&%@“¥¥ﬁ£@¥?§f?%ﬁ“8§éﬁgﬁ%%”z? %%??mqﬂ%gﬁﬂgagﬁgné§g§g§£air
inlets 7 aremrdiangad iharaentdral hikteOthrS@lachd 96t 23 N Byppsstiah thien a
substantially tangential direction into the chanber 3, the clean air

f1 owi ng t hr duigrertliredmenmietcsd 2nilthe devise éhepdafoBapstieat keigbel Sspwelar ound
t he chamber g SO & to fqrn1a cyclone or vortex (as indicated by arrow "B"
in Figuré THESEMYBP'S6rt %6 may be in the formof a mesh extending across
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 nouthpi ece 2a

i ncor por at esltavifl [hevapgict fiatedrthet, i albis dits errabo baywrdittihenbup Petblp v Pub tahd
has a crosssectjonal area that,gra [ly increases, towar t e 10
of "t he. mour rigpeeoa Sl 2 HAREP kL s ufife B P WiBg LiE 0B 1
pi ercing devis¢eiiliohe p@sﬁﬂﬁﬁﬁﬂi hengiateh it hRacldairbee dBvane, kheh OpPposFigisi de
of 15 the closure plate 8 and may extend from and/ or be connected to the

cl osure pl atABecartse the ereitndingdvistw tak veonpintsaksre whithethe a1 FHewhen shhavi ng

iercing elenents 14, 15 d ding therefrom JIhe blister piercing elenents
24, 15 gre d@ﬁﬂ?éﬁ?%ﬁ”?ﬁ“65%@@&%%%F%%0¥fﬁmﬁggbg%f a insteP bow %Ga o)

that, when a patient inhales through the nouthpiece 2, clean air enters the
blister bow 16a through the air inlet flow passages forned by blister
pi erci ng el effgntes3A4hpivs 4 hetidilr @os-errtion threesh e dedcri §aheve Ay Fagere

trains th ined in the blister.bow 16a. .The.drug, '
Then 11 ows. it BT PEPBM St E1OH ARt i inis AT LG Badiar B et

passage L7 (ipiblif.sdi £ @aHI10) iOHisBOE Q1R theﬂ'ﬂ@usﬁlﬁ% ol agea cpdlbnoOUhh@ber
passage 17 is connected to the drug |laden air inlet port 5 of the
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 cutved 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 actoss the inlet end of the chambet 24 and has an aperture
29 therein for the flow of drug laden air into the chamber 24 from a blister
during inhalation. The closute plate 28 extends over the insert 25 and closes the

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

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

The closure plate 28 includes a pait of hollow cylindrical posts 31 upstanding
therefrom alongside and outside of the chamber 24 which mate against
corresponding 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 corresponding posts 32 in the housing 21, thereby securely attaching the

closure plate 28 to the housing 21 and sandwiching the cyclone chamber insest



25 chanber 3 so that it [lows in an axial direction into the chanber 3 (in
the direction indicated, by arrow "B"), At the sane tinme, clean bypass air

enters thgoGhanieiss3 t hrough the tangential bypass air ipolrgipsoif/0aemdospi ns
around the chanber 3 (in the direction of arrow "B") formng a vortex or
cyclone. 30 Tunaing now to Figures 2A to gl), there is shown a first
enbodi nent: of a unit dose dry powder ihﬂ [er 19 according to the present
i nvention which generally conprises a blister support nmenber 20, a housing
21, having a nout hpiece 2l1a, pivotally attached to the base and a cap 22
(whi ch may be theahepaseniiaseshowwill beRipgue@atd Ahat thatingsit ndasober t he

housi ng 21 and the blister support nenber 20. in Figure. device is
shown in itén%‘%lﬁF‘ég‘édgflég%llpﬁsmizéhusﬂ%a%ﬁ%%‘?a“ﬁ% ?dsSEe%ﬁggA fnsetﬂp(ﬁ%ne' or
storage posid | i ' HAPbL 2o EVELS thhershausd aghadsiagad1bl i ster
support rrenbséllpﬁ%%pgepcp%syg%?%% and%‘to% prlgp\}ent in resss of dirt |%g§ t he

mout hpi ece 2impand thwse npahods of atthehmot Hpdgee3 2 (wediigets Hr 80 Aserted
into the patient's nmouth datjing inpnhalation. In thi.s stat. i sin
21 agai hdt . tRENBA o8t RPSHF P etsgchééﬁﬁé’?te%a? SPH%C%S % ‘P‘é&.&% Zﬁ‘té?g%é" gtelggy )
condition begaupaohieniaust teal Al Eagiﬁoﬁiiv@éqtmwatﬁ@lrmﬁenﬁmmgszer

er

support nmenb Into an 10unstable prinmed position by rotating the

housi ng 21 ameyrifig@nd higo bki s¢ keyisg fierontes newbemrezmrr@it@yﬁét@@%géwff{%
device 9 inits prinmed state after the cap 2 as ,been.r. ve d the
housi ng 21 H%afs’fhﬁék?ﬁuﬁﬂ?kﬁt‘é&%d“&fi Riproqs clagiat 362?%% BAT? ﬁagﬁ‘ée%?{;ecti on of
arrow "PpP" aggul{?h%éﬁ "A" in Figure 2B) ready for insertion of a blister to
be puncture Thr gh a slot 23 in the side wall of the blister support
menber 2. 1t will be appreciated that, in this state, the device is in a

relatively unstable condition b se it is, easy f t he I be
pushed ba%:/k lf&rhliétqfﬂ’ée%m&ellﬁ%iﬂf 3%231 ll%ﬂ’rei:%\} ﬁ%%ﬂggir&“ﬁnéwé?&u%k%%% #saﬁi% he
bl'i st er SupPRy fgs HEAREY &Qﬂwgﬁsuﬁegﬂa&mé@w aleag@&wk@@,i iSe. loei thg garosited in

a pocket or erefore, e. device described with reference to this
enbodi ment i gdaef thatlesdedplate2theo dar chiaubdrr4: Hissis spareeohdtom §igesi Yhed so

that a UtSet inserts a blister into the devic t, th i s to be
i nhal ed, i.,when hgBardesiy Hit & ’P(SnepP%ﬁlEPﬂ’gt,162716%?S23%8{r¥§ﬂ%\;%\t s“gaigg’vi ce
as shown2ll after hsie j;0s 8t ted ity ouBhs thh e &1 sBbwd3 redeitdie
si de of %%e ﬁ‘éé?csggigwgg%l ?VI%DH P%%eguﬁlab gt(i dl, ext erllsdi _nglfrsomwt e blister,
i s visible puofieudisag fupport hensied@0ofo thag e ¢bligssr isTheettad thiavighithat es

the insertion of the blister into the device, and it.s renpv t herafrom as
it enabl es aslatd?d apg the Aoysige’ Ipsitstne é?\’/%é‘f?“t“ﬁ@??&f)fl%%?%ﬁlc p]ing%lg 300n

ei ther side of ;the BliSt@ry; | 1ROUL I GOTY BEhdcNg Ac BABRGLNGhE iR sbliikt er
bow cont ai nP%SglE? eSBPrie |1§apﬁgﬁ% %%V’Isel. ﬁﬁﬁ . )
be entrained in the aitflow duting subsequent inhalation through the mouthpiece

20 21a.

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 curved 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 mnsert 25 is positioned within the
housing 21 between facing sidewalls 21a, 21b. The bypass air inlets 30 of the
cyclone chamber 24 are configured so that they open into end tegions 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
30 not be blocked by a person’s fingers holding the device, as their fingers are
spaced away from the bypass air inlet openings by the protruding side walls 21a,

21b.



Fi gure 2D shows the device 19 after the housing 21 has been rotated hack
into its honme position in the direction of ari TAV F fromits position shown

in Fi gur eydBofoalskei Nng i nscYUO. tt of a blister through the/rpheto0d890! n this
position, the blister has been pierced and the device is ready for a

patient to inhale through the nouthpiece 2la. it will be -appreciated that,
inthis first enmbodinent, it is only possible 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, because the protruding blister tab would interfere with the cap 22 when

the cap is passed over the blister s ort. e .. Fi . 3A sh a
vertical ctosysefiv! ﬁlef"Vch?gﬂ_‘?ef goraﬁg%tg %arﬁg@n%ﬁﬁlqﬁ%ﬁ%sﬁzwﬁﬁfi n
whi ch a cycl ong ,chambena s A81de 139k ot ohd bial cHBSCHINAY aihlktd 80 ehanGRedd
Figures 1. A ané1 11B, 1s disposed within the housing 21. The cycl one

chanber 24 tlakeset hlge fidernwadfs Zdn, Phlsert 25, as shown nore clearly in Figures
SA and 5B, which is received within and nounted to the housing 21, The
outl et end 26 of the cyclone, which may he in the formof a Mesh, has a

shoul der 26arﬁ@ﬁbuﬁﬂg%9te(§égfﬂ2r% %r]@)g d% thalﬁﬁ&@ach‘éﬁ t8 (RULYiSE: Ghﬁ%@&&%erﬁ%er

integrally formed w pi eceé 21a and the insert 25 is retained
in position.2byt encimhanedc(aosurmopt ané o2®nt heg obkteid} aad ivdedeshehihl et

end of the ch er 24 and ha n aperture, 29 therein,f t.he fl ow of drug
| aden air i n%%nﬁﬁé eéﬁz&aﬁgﬁt_@' ilyﬁjrﬁ&‘fg%f‘ Bis %fl‘é?"ahﬁﬁﬁﬁgﬁibnﬁ%eﬁ?u&mg %Ql‘fﬂqﬁsur e
plate 28 ext tﬁg%na%ﬂﬁlib%l%%st“X_@yae@'ﬂ&?é Res 5 thewkanas h@ﬁfénarﬁﬁeriﬁfedt he
cycl one chanmber 24, -dapart fromthe inlet 29, and fornms 25t he bottom wall

of the bypaspoadiiond.ITve hub 865 iBfeneFily chosgnkr ph atess2Bciinglsadbst 4s paight of
hol |l ow cylindrical posts 31 u i ng .t herefrom al gngsi de. and out si de of
the chanber 74 WBieHcndes lkﬁg‘grﬁé?&goﬁ LPBht ﬁ’@ub‘bégs q%fqﬁlgf%esdlp?ﬂﬂi he

housi ng 21 ( i.gur; - G sQ {dat ﬁ?w@)é YiaPBad fiserted
into the poslt%gﬁ fkgg ltﬁﬁ%?etgﬁgg? trﬁlltne?glic%\fl% en?éageewi h tr?émcgr r%s.pondi_ng
posts 32 in bhenihgusimgutdl37 thenédimg decyitelongahtHehhright hé tet operiegpl’ate 28

to the housing 21 and sandw ching the cyclonge ¢ er in t
20101086285r ESette ROS elidyeeediss thpy %@tﬁbeﬁ(fa%\?&ﬁ%%?maf e
appr eci ated LQ@%;L e, '05&%?5& 122 1TAYin NS JFOERCSEd Wid Al el Reciousingudl uusi ng
any appropriate tasteni ng nethod. the closure plate 28 nmay be
coupl ed to tbpeiingerten2hedrostysthip 2tawdiing appsikivowelaterhodse dlister
attachment, sF\:IlpdpgoEi\'? n?e%négrefo 1]:11I Shick 31% \x?ig(tjh ng'g)f the Bub 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 352 has been inserted thtough the
20 opening 37 and into the tecess 36 and the housing 21 rotated relative to the base
20, it is not possible for the hub 35a to be temoved from the recess 36 until the

housing 21 has been sotated back into the same otientation.

The opposite end of the housing 21 remote from the hub 35a (the remote end of
25 the other leg of the ‘U’) includes a tesilient catch 38 which may either be formed
integrally with the housing 21 ot 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 cooperating sutface 40 on the base 20 to limit rotation of the housing 21
relative to the blister suppott 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

support member 20 without fouling the blades 35 of the pietcing element 34.



5fornmed on opposite sides of the internal surface of the housing 21 to help
steady the cyclone chanber insert 25 and position it centrally wthin the

housi ng Ao 26oskisdges 33 al so act as keying features tecanszis/sormnect
orientational assenbly of the closure plate 28 and- piercing elenment 34
(see below) relative to the housing 21. A blister piercing el enent 34 (see
Fi gure 3A) having downwardly directed bl aaes 35 is nounted on the closure
pl ate 28 bel ow the aperture 29, i.e. on the opposite side of the closure
plate 28 to the chanber 24. As is apparent from Figure 3. A when the housing
21 is in its home position, the blades 35 extend downwardly 15 into a space

whi ch woul d ied by the lid of a.bliste ' inth
Bl ster suppat Crehfbar B0 eect fariyanehod bt ErLIARE B BER LR (e

slot 23 and ;\&ﬁ%&w%@m d%%reiesofriﬁltihfl ek thcd foSpikene npO&idtdrarofthemdusigpr i med
position sho in Figure 211, the blades 35 puncture the Iid so that the

dose will belerdataien@dtbierblishes sippbliowelber AQ 28disochatHie satraB&trgHeF ough

t he nout hpi e 20 shown. nost clearly in_ Figures,4A P ousi ng
21 (Fi gur£ égfo’ﬁ@ﬁgﬁ%}f 3S/asn’§§1‘§eﬁ qvﬁ{,gﬁ ga&n putd efpseesc\s\lnéfl h‘ﬁ?’%eé{l‘m%’&‘i Egﬁ%é@e 21a
at the curved,eideRf of he hddin@nd W RtstibRial 8BS e0foditien, ali intsini¢diatadi ng a
central portion of the blister support nenber 20. The c%gF one_chamher

insert 25 i ssypbsktscomed4diie hich ee Aolesmaton dfsbe wetsh Fheensgaldl eevdnt s 21a,
21b, The bypass air,inlets .30 of the cycl one.ghanber 2 r igyred so
that they opeisitslueing ﬁt"é@ebr?év%tf‘f]{nﬁé’gﬂlgﬁ P%émﬁo%sé? éégmt%ﬁxgﬁglg dewal | s
2la, 21b. A?s&ﬂ@dé%ﬂé@ obatic8oR 18, thad ihcBxd 800 BLEI abl Mibeyaddubbe endwaf the
bypass air inlets 30, the bypass air inlets 30 will 50 not be Hocked by a

per son' s7f i ngeight Holethiangd tihendely pettiadly piteted ovit 9géisshame Popiiioad 1%a) fr om

the bypass air,inlet gpenings b he pratrudin i de  wal | 0 As
can nost cl St A S‘é‘ggﬁe fercg 39{]}32 t@‘?‘)&“&ﬁ?& 1%%3?,%01% ﬁé “Bhs gtr %’£ 3 ﬁl;e tl?i)oroc%(‘\zli ded
wi th arcuat es@bﬁ%féswlﬁa%% RRRiA 21 hes sRAt< it haldly pagst &ite itsbeds 30 t hat
extend between t side walls 21a, 21b.” The housing 211 (Figure 313) is

pi vot al | v atpactied reayt fre ibdssperofsulplppdet Tieraselr 2o sutfeitesachnertdetbuisdt a
renote end of one, |l eg of t "LI.) and i ude b _35a . ds
laterally beilﬁééhlelaﬁ'gs%f‘%@?aé? hgfc%fﬁ'flo’é‘l .tlhﬁ"ﬁﬁc!lllg%é;%nlﬁ?efie(%pﬁéf E&Ggg‘gut t he
I 'ongi t udi pal 1,,XB§ reftihng Ble &da;? hub35ehetveent idhe hbasmg @ndvil iewedn in its
positions. The hub 35a is general Ice/ rectangul ar in cross-section EO that
its height ptimed position an 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 susface 45 on which the planar region of the blister
surrounding the blister bowl 16a sits and a surtounding wall 46. As can be most

25 clearly seen from Figure 6D, which shows a simplified, partial side-sectional view
through a portion of the blister suppott member 20 with a blistet held in
position between the blistet support surface 45 and the surrounding wall 46, the
suppott surface 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 16c of a blistet 16 overhang the side edges 45a of the blister support

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



chf is greater than its width "W, as shown in Figure it-A The blister
support nmenber 20 includes a part cylindrical recess 36 (see Figure 60

that has @ @Re@¥sns or nouth 37 extending along its |engidwerbbm/dsersght of
the opening 37 is equal to or only slightly greater than the width 'Vl of
the hub 35a so that the huh 35a can only e inserted into, or renoved from
the recess 36 through the opening when the housing 21 is rotated into a
position relative to the blister support nmenber 20 in which the width W of

the hub 35a is in_ali.gnment with the height of the nin h
hub 350 wi @ 15@ERAPE OF l%mwléﬁukft?m‘ée %%é%i%hag} tg‘%.su{l{).uggﬁﬁ ‘Vg%ﬁéﬁ%?eé‘gg}t%é% ©
that once thg.RWBe35R, NAStRERE cbPIEMEOE]} 16 OHBR 4 16t FDn@RLMIcAGId3 beaRded Nt O
the recess 36 and the housing 21 rotated relative to the base 20, it is not

possi bl e f orththgistrubupbartt mrbee ridrovdediefspomuriing wedds t3acaeiv e the Rlstebusi ng

21 has been t at.ed kK 1nt i iLon, j
nousi ng 21 st el it B EhE HOS oS ChRe TeBiD PERe o L5 ERBOE hEFeP s or
the <TT) d nclides @rf&idihERallCRt ©h38idhihakiniy sappbartob@elidism@ddges

integrally wth the housing 21 or as a separate conponent that is attached
to the housing @iradurding tlasbbstbt howirhea.c dfehdisgna Heav erioked@RAr 3O {44t

engages with C erating,.surf 40 .on t he base 20 1 i f

t he housing ‘Eélia ‘gﬁg‘i _?Véo'l“%_hflﬁév"’gf‘&?gl;heg?}bsﬁ%ir R renretngbéllt%a %an;%ﬁlkéggafe

(such as that, 8hewhe blstePENGUIE 2ih3drf&UhES Gt 8Bty @l thetsRppblowstde 45i #1ci ng
bl ades 35 to nove by a sufficient distance to allow a blister to be

i nsetted thrdweghrtdvedstowal3iti @itbongle th fistaaceshpipoen the BaR O XTURi2CA dat

fouling the bl ades 35 of e piercing ele . 34. -.The i

sur't ace b it rdetsrind FFeRisn FangeGiarade: sateratiob T ISR A (i
degree of inithal o&&H8:BNGE QRIS clam/;?.nmmoa‘lsd e agpﬂﬁid’tgd 2datrtgkat i ve
to the blist®er suppo menber 20 and so that the catch 33 resiliently

def orms sl i ghtrkumating twalli 4esiag\pertitllyeovethpngs tref aupe os e e tifens 412y kbt e
pivotal mverEntidh orthe MopSoR%ufrhcd 48y Spdaltd bR HPHARhE \A8th 8P the

blister in alternative embodiments.

15
The support sutface 45 has a generally U-shaped open region 45b in plan view
(see Figure 6B) with a tesiliently deformable cantilevet arm 47 extending from
the base of the ‘U’ towards 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 curved forwardly facing lip 49. The lip 49 makes initial contact with
the sutface of the blister bowl 16a during 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 downwardly 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
theteby 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 tearmost edge of the blister to prevent over-
insertion of the blister into the slot 23. As can be seen from Figure 6D, the

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



surface section 42 in which the deformation of the catch 38 generally
remai ns constant during further pivotal novenent of the housing 21 but

whi ch of fgipS0sieddegree of friction so that the housi ngcdigp2wioldsordot drop
back under its own weight if released when only partially pivoted out of
its hone position, and an end ranp surfacs section 43 that termnates in a
stop 44 agai nst which the book 39 engages when the housing 21 has pivoted
its fullest extent into its open position ready for insertion of a blister
it end ranp.surface sectipn 43 ensures that at |east. sonme of the

def or mat i on 1(1)$Sh tHe Cat’c 1e§§1qc§1o?eq'}§3%e goﬁr(’?c?rﬁf%e’t Sr?ethi"‘%l%‘bod'ifgﬁs AR &HENg
the stop 44.xsThdsiteasdifiesciiall shhge bos Metedlbil 14 emain in its prined
position and will not drop back into its borne position too easily prior to
being rotated by the patient, The slot 23 is in the formof a narrow slit

23aan enl ar .d.ster._bow - 20s| d central opening 23b,. The blister lid
and pl anar 9@3? glﬁsé% %%R,%ﬁﬁan‘?ﬁgf@ﬁsse gltaé{? t Sl%ggoftg“g' %‘85?“\%@ fone‘i‘aﬁl’ie slit
23a and the dlilisedr appbrilbandasseso HarQua ubNghE6AL @blaPRRItAIhE3Ank DY O

t he device, The blister supgort menber 20 includes a blister support

surface 45 GsWiding fiven phahbster egppart ofernber H). Btieensues tutdhagoukieg 21
blister bowl_ 16a sits and a surroupdj,ng wall 46 .. can be .nost 25 clearly
seen from Fi'§ire’ %ffnﬁ‘e "&ﬁicgﬁgascﬁwgl Qlessl Cqune‘H}nC@Ztrhﬁ V_lc'filﬁé’-?"’scgéty@}‘?&l
vi ew t hroughha HRistigon Rfintifteh b $o8ticsl! PROTIn BERAN 12Q AVA Bf andbliishes, hel d
in position between the blister support surface 45 and the, surrounding

wal | 46, the2kerpodt swntdielyss rightpoglesitorkd phinegitthy fbellowet hepporting
surround;(pg vaz%kl %@ and its width, extending at right-angles to the
direction of i HS&rtion of a blister into the blister support menber 20, is
slightly less than the width 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 surroundingeawl tmaedireemt efainéslatibovdevamdicspatieg té thaprdshet sivdetion 22

edges 45a of_the support .surface 45 Sc) that the, suryoundin I1,.46

ext ends overwﬁ%%o%g’%e es&flg%‘{ B’Fﬁffls&eg‘?le?ﬁ‘)eF%Eﬁgué‘st ttP\)gréﬁyﬂ? 61?1%6\6%0511@%%,

al ong ei t herthgildendet YRRId PEsiRbh 3§ Bko SHPPBLHaURTwIREE 247N ds il rted
surrounding wall 46 to receive, tbe blister edges. The blister edges Ic are

t her ef or & hehtp Bet deseee, tilsetlsubparitg §0dbac eotBeahth bheisated outndi pgowal | 46

to provide maximum support to the blister edges 16c surrounding the blister
bow 16a. TrPeOS&?%qg%B‘gR’Getﬁlﬁé’éﬂC{%b élf)sp%?ttOggﬁ‘%}’et%é“:&%tqWée’glﬁflr%‘%&i ng,

wai | 46 of thirtd ol 8fe SURPAY! (HBIRRIL @Oﬁ@ﬂli@@ﬂﬁ)@dﬁﬁ%ﬁ@ﬁ(ﬂﬂ& ?wotr‘:@%ut

blister edge is an interference fit between the support surface 45 and the
sur r oundi ng afald hde (calstrogg Iy ostiendicbttomaesthbétise suphersuppbret 63 uffeace 45

10 and the RQliister and between the Mster and. the surroundin Il 46 are
shown great Hi}‘sgg(t;baﬁ eﬁ?é’asﬁ\gﬁe%c@ﬁ% & B %’rewgfsé‘?r'r _&f)c.e tﬁ]F Ef Ih%é;ggﬁn be
appr eci ajed ihhakdt e 1%&[@;@@'&%%%{;&@ HIRY iR &d ablne p QVEEN 20 GrL fig
support surface 45 and/of that the wi dth of the support” surface 45 may
equal to or meeateblathan? phe ofitht hligk: ahé chhblsttbe used alitter nabievemoved
embodi ment s ‘from the device and a fresh one inserted ready for subsequent use. The housing
60 is relatively stable in its home position and mote 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 alighment 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 pte-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



The support surface 45 has a generally U shaped open region 45h in plan
view (see Figure 6B) with a resiliently deformahie cantilever arm4-7

ext endi ngwbrei9/dshgsbase of the TB towards the slot 23. IlpaTaEPEerlseah
cross-section taken along the length of the cantilever arm 47, the
cantilever arm47 is generally curved in shape 20 so as to correspond to
the shape of a blister bow 16a The free end of the cantilever arm47 is
integrally fornmed with an enlarged. head or tab 48 with a downwa, ssl |-y

curved forwardly facj lip.49.; The }ip.49 kes initial contact with the
surface of tﬁgo%ﬁ 1's es;]t%bboe akggdug i %nod ?Xﬁrglé??‘%isgfﬁpé?inglgilaltestté’rt?ﬁe%tﬂcl)vnfﬁe sl ot

23h. Once i nittdled nfe@n$ acd: thasshe@desmasteavt b tchek J d@@rskg&@t@&uﬁﬁginﬂla&r.
cantilever arm 25 47 to be deflected downwardl y as the bow 16a. rides over

the tab 48. Once the blister is fully inserted, the tab 48 has ridden back

up al ong- the opposite side of the i st owl back t rds its,orjginal
posi tion: Thgt ‘%@ﬁé @Pltg%’!\f\lfedl‘%-agaipso 8}3’&5 tﬁglpde‘ﬁlpuéfg%o Hngﬁtléﬁ%)a'i {;?g
position m thiaththidEt &1 6 yatieashBpeQfthé RBusaRLI | BYED AkEPtAA ifs%%ea,or

piercing. A stop 48a may be fornmed on the support 50surface whi ch
engages wi t htelathely eastablst pedgen ot wiheh Bl liasthmentpdveted vty fovertheibdiseart i on

of the blister into the sJot 21 As.can he en,fromFigure 61 e per
Qurtnee of -t Ripronh ebies P e So kR 17 TS AR [ SR PenfeBiebldtyRe L
WO 2010/ 086285 RCPERBZP :0/1 060898 @ Blistek] 'BREs iARSd IS mEablc tHaBa ke IR Ld M 10
insertion of a blister so that it conforns as cl oselg as possible to the

curved shapeimefossinde b piacerthhomp 226a thetdevie wher tlsubpotieg Adnber it Prinasl a

flat lo su rting .surface. b7 enabl he bli.ster support nber 20
to be ot Sbd DEpHeh Dot A VSRRl odE siE Be g s B Bamti RE F6 M ho

bl i ster suppajthtin®Bher in26 its HirSe @BSHIASYE ARl BR2NAPLS G héthgnefe ek aCOME
into contact 3,iiith the surface on which the device is placed. Wen the

housi ng 21 iRog¢let jor hahdheg, phsicby piemeheclyangictwdimalprelendediblistof. t he
chanber 24 extends stain:cal:lib at right-angles to the plane of the flat
| ower supporting 10surface 67. A second enbodi nent of inhal ation device

accordi ng tord AR Pre8&BNMmbHa O eWldd ¢ NRWnbE: dRrSATIDRANMIbAshelighense to
Figures 7Ato BC. in this enbodi nent,
15 of the pietcing member and/ot 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 orientation of the device as shown in the
drawings. Because the blister is inserted at an angle relative to the longitudinal
axis of the chamber within the housing 60, it does not foul the pietcing blades 62

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

25  positon relative to the blister support member 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 pietce an

inserted blister.



the hone. or. storage position is also the position in which a blister is
inserted into the device, i.e. the housing 60 does not need to be pivoted

into a prwgedidarsissi on to nove the piercing bl ades out efcTidreIMWAB0 190
facilitate insertion of the blister. On the contrary, the housing 60 in
this enbodi nent is only pivoted out of itg_ honme or storage position
relative to the blister support nenber 61 after a blister has been inserted
so as to pierce the blister, Once the dose has been 20i nhal ed, the housing
60 is then pivoted, back into its hone position to |ift the piercing bl ades
62 out of the blister and enable the used. blister to he renoved fromthe

devi ce and afd kﬁ?s@cpﬂﬁ)tﬁ ﬁﬁltehﬂﬁirﬁal% rpqp%ﬂﬂﬁ;%?fﬂa‘l&% 1|\x¥eh§ 5 de i0 91?’;% fg 60 is

relatively stable in one position a re-sta t han t al er of
the first enbogifrentthefhotheniaiventid onné anglt s phé piod 6pdsi insenidecétse t he

wal I s of the_ housij 60 and b|IS pport nber naig nt and
t he device i SWﬁfﬁngﬁéﬁﬂéé%%%ﬁ?193629Wiﬁﬁeﬂ- flog §?%ﬁa{ﬁésﬁpF§Pn€ﬁgodinent
t he housisng t t e r

romber TS S e A R Pt hd! e WRRC ahele 2 e
ready for |atlkefivese t]sunppaSpmﬁ;émhMalpa# ioémhe bEeds styppdiakeerabelose Whea

hurry and dogs. not. have tine to Ioad the device or is |ncapable of | oadi ng
the device &€ PRESIHBHAONE PITAS9 64204 16 285 PEVET SO0 5679024, thaupBge needs

to be taken ﬁﬁhte&l W@ 6 BEATR BistSY AP S Qd 421 f8hLvel Reral lx)a jal so

d 1%3 k
neans t hat tp he“user does not have to‘carry a dose separate th Hﬁe |nha er,
It will be agprfetiedteditghsd rra:epmdblherﬂuM1taIgainhee1ncﬂuemlmusIrxeﬂ1|M§onanh the t hat

main tain It ir a prel oadeci ate, the_housing 21 nust kept, in its
primed, el 2??8}@1693%’%%&% ofﬁiag.cwleﬁe.cha Fb%ﬁg‘i"?‘VHBEStB%’éﬁ?Wt\ﬂégétoP%Jﬁy
fromthe bl lSLEE pRhRRAT b MRARGNPPhd AR SLLYR O bfiL tgya?at%a%ﬁ%ﬂm e WL EP the
pi erci ng bl ades ept out of the insetted ster IS IS

probl emat i c boedandehngticrenigyelesients drapossidd trbegiptiacelahbef elapbR&eotidt he
devi ce when .t he hgﬁsin 21 isjinits Frlned 10p 03|t|on but it is also

difficult t&EreFeisteteHodss W@eﬁkn %Hﬁ??f&&vfé?tneﬁhﬂ Rowstieat§ wéthiachke i nt o
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handbag, there y prematu ncturing a pre:loade
15 support member 61 when the housing 60 is rotated into its p1e1ced position, as

shown in Figures 8A to 8C.

As with the first embodiment, the blister suppott member 61 of the device has a
lower supporting surface 67 to enable the device to be stood uptight on a table

20 ot level sutface.

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

25 against the side wall of the blister support member 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 temoved.

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

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



In [he present enbodinent, the slot 63 is angled relative to the

| ongi tudinal axis 15 of the piercing nenber and/or cycl one chanber within

t he housiwg %003 the housing 60 is in its honme positiron/ERotouab7onat her
than inserting the blister laterally through the slot 63 in the side wall

of the blister support nenber Si after phyoting the housing 60 out of its
home position, the blister is inserted at an angle thereto :relative to the
| ongi tudinal axis A-A of the chamber and of the 20 piercing nenber 62, in
the direction of -arro as shown ure 7A, and at .a do dly

di rect ed an&FEﬁrFﬂn? W@e&qlé'rﬁhastt?lo‘ﬁ?%‘fat‘f‘ﬂél g\ﬂ"’é\é‘ﬁ%‘) ShsHetiihbahe %vm ngs.
Because theb‘@hﬁ %&Eed Sr hBgelkked éésé%%@gﬂ&%ﬁtgeél%'eﬂﬁ dord a?eck%g'dtaﬁgg@al
axis of the ¢ er wt |nthe ousi ng does not foul the piercing

bl ades 62 duridhg. i nserti on and the housing 60 can be maintained in an
uptight and aligned 2.5positon relative to the blister support nenber in
its home position. As can be seen fromFigure 7A the housing 60,

i ncor por gt i tm&?e %Hﬂéﬁ%ﬁ 888t c@vY&txﬁ‘Jlll oW RUSEibQ e Jaken%ﬁ@é to
support nmenber al ong one 1ong SI e de-vice for rotation about
axis 'A andﬁ@neﬂ BAt tot HEC.Hbhis ieagh dalmwnt s gpinilet té the3@cbhé edibreeliticananfi ar r ow
cR ' fromthe uypright posjtion shown in Figur 7C into the

downwar dl y éﬂdﬂ&l‘ééjeﬁb‘é‘?stY"@L“%Wﬁ%\ﬁeﬁCl‘ilh‘iflgalgf"é‘sm&%tf“g%@é%fso“ﬁ#%ﬁs%efﬁnﬂ}enset t ed
blister. —17%l.8is Biist HladdBRIRR e 10 AR A0k WPRETo R BRET Blis ve! |
65 that is énéﬁ és 5)%va réréﬁuflﬂ% zontg'l { % same ang % as thelsél ot

63 for insethé¢ oyclofe thﬁnbéﬂ st ey hofﬂ&eoimumgng)o@mcai so thassla $wen zperi pher al

wall 64 that_is horizonta n.the housing 6Q is in. its honme p n and
whi ch exXfendBoger gﬁeaﬁa&%} %gfeén%taélw gﬂ@ﬁ@ﬂ%ﬁﬁ ?ﬂ‘b‘é‘”r’reﬁhé‘faélb Pv§B4 of

the blister ﬁéJHBQ&Bg@%gggmfg%mut & LG ABKSE BY, 60 okl }Qf%ﬂ?%&'ﬁ{t@&'t eto

the blister support®ne e upper perip eral of the blister
support nenblet bBdteandpidie ohawneer mniopgamdxwmﬂen&ﬁagaﬂomgleldsmgumldn@f&[ie nmeet
and lie flush against each other, Is this position the |ongitudinal axis
A-A of the @?‘é’ICSne chanber is now substantially at right angles to the

pl ane of the blister lid and the part of the blister that surrounds the
blister bow and the piercing elenments are inserted through the plane of
the blister Huirtheimione,tthe sbiti &t Brrebowtd whthih arterwlskilrdmi6phdepéigddapedm t he
housi ng 60 within the Eonfl nes of the | ower peri ral. wall 64 and which

i s recei ved dPtaFRnt e Cﬁm‘éit’é‘rt}Hes@HEﬁ:}ogPPPHbtrﬁﬁémbﬂ%&ﬁérfh%@ehf@hééﬁgo%ﬂ is
rotated int [ gy 8A1LQ Hsh the
Firat embodhHEn CEREChF Lo Suad Thr bl R B S F et
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 depression 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 grasp 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 supporting 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 direction of arrow ‘R’ from
its home position shown in Figures 9A to 9C into its pierced position shown in
Figutes 10A to 10C) after insertion of a blister, the concave surfaces 84 of the

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

its full range of movement.



| ower supporting surface. 67 to enable the device to be stood upright CAl a
table ; Tl.or level surface. As nentioned above, the blister may have tab
16d to fawbliicadsessts i nsertion into and. renoval from rla/EPevio®s079bf the
device is preloaded ready for use, it is possible to fold part: of the tab
protruding fromthe device so that it lies_flush 25against the side wall of
the blister support nenber 61. As shown in Figure 73, the sideof the
blister support nenber 61 may include a recess 68 to receive the folded tab
16d and the edge of the recess nary have a lip 69 behind which the tab can
be pushed to retain it in position against the side wall of the blister

support rrenbﬂ@srwﬁﬁ tﬁe%ﬁkvﬁ)ﬁ? eHJHo%hﬁenm@ﬁoﬁgnggs flﬁQQVs%ﬁt 88Qhat is38ceived
de: en-emu whether a blister is locatéd therein and al so whether it has

al r eady beemipiliertbedbhetel rsoppoasnmbbr 82 ageéelid¢rewpher tidugingl emerids 62 to

heck for d t hj hal |l
e asert bodraenot s eSing o TR SREhEE Bes Bt ab e bl S af Ml et ko "
simlar to tSQ@ﬂ@ee?famngr@b&Hem at?fr'ﬁilngo Iehkﬁeftﬁ@i&l%ea%cwthh WodthBea BesEs i bed

again in detail. 1n thrs enbodi nent, lister is again inserted at an
angle to théommcdzoﬂnaﬂemcehasﬂwgdengnqudmnéblamns of the cycl one chanber
inits honme or storage position but. the slot SOis in a toshorter side
wal | of the device rather than in a longer front or rear wall, although

A fourth embodiment will now be described with reference to Figures 11 to 19
of the accompanying drawings. In this embodiment, the housing and the base are

10 fixed relative to each other and the blister is received in a blister support
member that has a lever portion extending from within the housing and which is
pivotally mounted with respect to the housing and the base. An advantage of this
embodiment over the previous embodiments 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 piercing 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 162 (see Figure 14) immovably attached to the
housing 101 and a pivotally mounted blister support member 103 which is
received within the housing 101 and held in place by the base 102. The blister

25 support 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
part 105b formed at the lowermost edge of the portion 1032 of the lever portion

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

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



t he housing 85, incorporating the nouthpiece 85a, is still pivotally
mounted to the blister support nenber 82 al ong an axis extendi ng along a

| ong si dewofroidaBstdvi ce. Furthernore, the slot 80 is recegsadowiishion a bow
or hem spherically shaped depression 81 fornmed in the blister support
menber 82 so that the tab 16d of a blistefg does not protrude beyond the
side wails of the device when a blister is insetted into the device.

Ther ef or e, .i's not necessary to fold the blister tab 16d to nove it out

of the wa th e The bowl, or, depression of a 20 e
and conf i éulrﬁ‘g]”c?:sls]tl af&ﬁ?gnfg“’athﬁ Vléﬁt“’1f1bt1?e(rj|]§g?‘i S‘?“{%ﬁ@%‘lﬁgtﬁ heras Ofl;SInéer
therein On eiibhge rp%sgﬁ)rpfn Fhihl $le&levi@NDs 1661 gstg 1€§e1{79 2 W1ARR ey LAk kfd;and

withdraw the bl i'ster fromthe device. In th d enbodi nent,” t he blY ster
support nenbeto 82 dévitherdeghaeslpr G thechadi mhhum\hatedlsyppam mgmcbonﬂ/@&, ishaped

supportin I'ls ich maie wt, orres d|n shoo downwar dl
r a(F:)Png cogca & @ﬁﬁ%a‘gg U0 PP Ry Ens ORE IFP %?lg?&e fﬁ%l %%%gaen‘ge‘%%e is
pivoted (4 n ¢he dirget i 9m,0%h ek Q) ym&ﬁté@mér&ﬁ mfﬁil&o&l ﬂe%n%h@%ﬂ'lﬁ:

Figures 9A to 9(9 into 1ts pierced position shownin Figures to 100
after |nsertnaztndmlﬁatathlclblstﬁrs,uppbet m@nﬁavé%tanﬁabe@oadmgflOtlrt@gethehdnﬁhng 85

ride over the cpnvex sh in J.s 83,.thereb ment :
of the housirﬁ’glggg l?fﬁﬂlsg H?‘ilﬁlgﬁ Hﬁ“ﬁ : S%Agi flﬂltﬁgls pcbt{) ?)éj(fg’fcl‘?r”d@g%lf@ its
full range ofcdON&ERster &?tendﬁﬁmt&‘thﬂ dz&%s Qﬂ%\ﬁ' @Y 18ER00 8Ly iddehousi ng

85 has a shlrt 86 that 1s received within the blister support rrenber 82 and
slides withiinte thaddeiing1p0 \/Bhlalenla’okcemhﬂtap 694 thbchousedgveStheTheiski0d 86

T S T a0 IR
T 30 DR R0t Mgy AT M R 0 0SS b
enbodi nent, t(He Asousi hgsemndfsbhetlizasesaratibBhi xied cbfeFnge/Mttdnedﬂxstmdaher and
the blister {6Sd crloegserllc\{tegxtlerrlld %e)%riufhleg outer gl?lrface of the housing 101 or lever
portion 103a and so does not come into contact with the cap 104. Therefore, the
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 replacing 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 direction 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 sutface 107 formed on the housing 101 on the opposite
side of the recess R. By squeezing the thumb and finger together, the blister
support 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 ditectly

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



menber that has a | ever portion extending fromwthin the housing and which
is pivotally nounted with respect to the housing and the base."?\.n

advant agewof2oioniss2sgnbodi ment over the previous enbodi me®CI/HP010982790 he
housi ng, together with the bypass cyclone, renmains stationary and only the
blister support element, 15together wthothe blister nounted thereto, is
rotated to pierce the blister. The housing contains and nounts a bypass
cyclone and blister piercing elenent, as previously described with
reference to the previous enpodinents and Fipgures | A and 1@1.0 ZOReéerri ng to
the draw ng<hiSHQEHHRR: PIUSSHGWESH IHERER &R AFGR R R W B Ohit Sorialaty 88 devi ce

1. 00 accor diag thBBItRUALIEEANOLIAGRE AN MG, B1heH Sk dord lerh B 165 Rgna
nout hpi ece f a, a. base part 1.02 (see Figure 14) inmopvably attached to

t he housi ng ikQdieanrd mospiomot al | y nounted blister support nenber 103 which is
received within the housing 101 and held in place by the. base 102, The
blister support nenber 103 has a | ever portion 103a that protrudes froma
cut- out $01ar] OFARE: Lihddle offhbe:Of03 08 o NGdQce AoC@R bRk (slaown as
being transparent 1n Figure 11) extends ovéer the housing 101 and | ocates on
a shoul der Btdraiwlgwhichiis simiparto theSdescobrévitt refheenicovethbgtevédee of t he

housi ng 101 and d, 105h f d at the. | t ed fo.the
por i on 1034700 CAEAB B pEretsi6 ISUTO2A Cehist UpY 8L daes 1O CR Hodel ng
101. The caﬁhoétoogéhitg ggégya%ggpﬁélt@ntg}g%évxt,qe\fﬁirs%rm?diilﬁzmlt,eth@fbmst@ sdepbee,

apart from I'der Figures i, and show the device with
the | ever pantibe: 1003as ampaiit sf jowed paradiebleggd 0P ostenidimg freowHichlitthesaévi ce

is ready to receive a hlister 16 by inserting jt i.nto the device thr h a
sl ot 1067% orafeen pxle HEP It EtwErs gﬁb‘b‘??ﬂ“tt%ﬁé?ﬁ)"eﬁ)él]@@’f% ﬁl‘i"‘r’igdlgﬁ&ioég‘oﬂ? tlg(bﬁl?l on

of arrow T S{J{S{lﬁ}hg fﬂrﬂ%@ﬁ;o}%ﬁe sfde9Yh&edB B tl;lhﬁi_lg Wi G OTER: B chei it er .

16 has been nsert erein. but prior to piercing. It will be noted
that the bligielinguppared inenbetespdddandptihef kpasilAgiepbidinggetmethedytiare a
roughly hem spherically shaped recess "R in th i de of .the devjce.and
the tab 16d.clgperheloppicstiate bk @ﬁﬂ@&%ﬁ&ﬂ AP &3 F%géégem&ﬁfﬁ?‘e ﬂgPuLfVilr‘S’l. 6

s fully insgrued, E'EJ@@B%@Q%?&QO%QQn IS LERARLESs tihe. &aPle1d4de be

| ocat ed over the devi so as to locate agai nst shoul der 105 even
when a bis stgssitdén asdiggetooad, pdrbédpotition.

The blister suppott 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 pait
of spaced detents 114 are also formed on opposite sides on the innet wall of the

20 housing 101 (see Figure 18) and positioned so that, when the blister suppost
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
tesiliently deforming when the blister support membes 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 membet 103 in eithes
its home ot pierced position and ensures that the blister support member 103
will only rotate when sufficient fotce is applied to it in ordet to ovetcome the

50 tesilience 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



with the blister tab extending into said recess without interference from
the cap 104. As can be seen fromthe cross-sectional view of Figure 14, the
bl i ster twb20fichsemss not extend beyond the outer surfac@CHEPRIS/ORGESI Ny
1.01 or lever portion 103a and so does not come into contact with the cap
104. Therefore, the device 100 can be magg-ready for |ater use (i.e.
pre--1oaded) by renoving the cap 104, inserting a blister 16 into the
device and by replacing the cap 104. It will be noted that the device

remains in t abl sition eye en lister .has heen inserted therein
and 1 ¢ does THEE Hedet 25 oba BrEnea o fodait RouUan: ScvaH & BoSTEen ¢ o
allow a bli LBk td Qeg&iﬂggﬁr iggbed%sﬂcgyre 14 shows a cross-sectional view
through the device with a blister 16 inserted therein and fromwhich it can

be seen that the blister bow 16a is positioned below the blister piercing
elements 35, To pierce the hlister t he Dbl i r.s ort er 103 is
ot ated by PStAL G ER P BT HoFORERE b FHT | heBSeapatE | et “h r ow
'17" andsi ntQuhReyRASs kiR STOWA] ke FliguF 8upkRyrt FlUrsh &AM 3D sachi eved by

pl acing a thunb on the underside 103b of the |ever elenment 103 and a finger

on a reacti optrespadfdaege g7 themired 1 bh thdtelilealdj ngopOdtasnwvith¢hopgpdsi t e si de
of the recess R @/ squeezi nﬁ]{:t he tpunb and fi rﬁllg%l.toget her, the bljster
support menBEFA%05"T it At B BTEPTTHE REYFRICEH OS HBRL T ERRIFE % P Ygtbher
with 30 the dlist € thkbho 1bhe position shown in Figure 15 is reached,

the blister tab 16d is | ocated towards the top of the cutout in the
nmout hpi ece 101 and directly beneath the reaction surface 107, As the tab

16d i d lLat i i i ble i - 29 - .thi iti.on, [

oss © ndli nSdca et AT Rl oip PRstheioing | 1 SR TERDre RO | ot er

016 from thepglevhcriadi Leh z{gﬁr Qkir&tﬂ?é’nts%ﬂ%g\rté 1 MEBR&ach QRid Sadl 13}]2192451% ced
mber 103 "ha

position. 5 The blister support ne s a support sfructure®for the
bl i st er andhigtingtadreadavartinhi T thst Eicatdsan ancelohmgte dpsanichtd i thie lrefsergence

to the previous . enbadj nent W.th erence to Figures 6A to and so a
descripti onh@# QPeﬁ?ltbgﬁSi"?B “T‘%tbgegfgé‘&’l&&é’i Sﬁlé‘roé‘%ﬁ_tﬁﬁ\féﬁg’é}*‘fe ﬁl}a %%?% e
enbodi ment , bt kB 8Li&ld AURRALE JREDET £ a8 1R kA 1 (Af aPAGRA RS !k €]
legs 1.08 extending fromthe blister seat 10and. an~axl e 109 extendi ng
bet ween 7f hetd bghl 1@Scapalldig protioudivngtipoddviond his 6@ans that the cap 104

need not be a friction fit with the outer sutface of the housing 101. It also

ensutes that, when a user removes the cap 104 from the device, ptessure is

applied only to the head 118a of the tresilient upright 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 sutface

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 pierced 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 blister
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



extendi ng from opposite sides thereof. The protruding portions 109a | ocate
in openings formed in a corresponding pair of legs 1.1.0 depending fromthe
cycl one elermsrwoseisssure plate 111 (see Figure 1.4) so a®CrEPAENOMTIAN axi s
rA" about which the blister support nenber 103 can rotate between its
first, stable or home 15position and itsgzisecond, pierced position. The
blister support nenber 103 is also provided with a pair of resilient arns
112 dependi ng fromeach side. Each arm 112 has a tongue :113 at its free

end. A pair of ced.cietents 114 are -also forned ., Opposi si des on
The i nnor. Wl BF dEHIERS ROBGIHEe b I s BB ARG R T D8) S aiich HOSFE BB K6

t hat, when i.ster. IS d i iy

tongue 1. 1. 3 BF Bae A P e e e Aol Kt O e
bl i ster suppbe platedbeMal@Bingsirins 51t dspietcoddatposiyt firom, thehelgtonfue g i s

received in the other detent 114, fhe ar resiliently defarmn en
the blister SPF8ritanetbete hieae of ¢ ?PW%gb-i‘ég‘i%gfe’Etﬁ%gtfﬁ%dge%%ﬁ SI19'f t ed
out of one qg@%fﬁls @314n‘3§%a Tﬁﬂ%llk%othteqﬁar% thedgtaf'esﬁo MhME%rB?)tﬂ@ pi erced

position has been reach e cooperati1on between the tongue 113 and the
det ent s nmi fbanasd id hee bibis SPew Bupipar tcomaatiern 208hd piceithperembs Fonetler

pi erced position and sures that the blister support nepmher 103 will only
Fotate. wheifl Rt PEeaD %W@@Sﬁ@néﬁypaq t{hy platg ﬁgﬁa@fﬂ@gl%égeéwéa%e jo
resilience 06, ol ] e Pt ohhed . debent s
114. As theqféﬁgﬁégg%ﬁéﬁbggﬂﬁé’éﬁ %%’%J}tg eﬂ?%ﬁe?*ﬁ%ﬁ’ Bithof Eé"“ﬂoﬁé“ﬁng §o1
bet ween det enti20Bl4he phirsingrreetds: B4 hat foun: shicc hir pnlev 8otsopdengd b4t er
support nenber 103 from WO 1010, 08628 PCPEP2010105()l7(g_0 - 30 - falling
under it% owA?%E FHESHERY Ao TP B CHIEAEY BESING BREGEAL BB 48 dagBHbrior to
reaching th ' jthan. .4 ; IQur es
13 and 17, TR R g T A AR AT AT RE A ERE o LBBLEY e af e MO
support nenepent(3 Sasdecorinesipoddiangoguindd inehbeélistbt Gothdt. Thiedeapl v

cooperates WL e, qupde Sutace s 35 a3 Lo gulde plvotal moverent, o
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 direction 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
piercing member 34 has been mounted to the closure plate 28 so that all the drug
laden air flows through the drug laden air outlet opening 55 and via the diug

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 ate
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 are parallel to each other whereas
the fold lines of adjacent blades 35 are arranged 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 degtrees to each of the
fold lines 56 of the drug flow inlet openings 54. The drug flow outlet opening 55



10 The base 102 may renovably clip onto the housing ,particular, the base
102 is provided with a pair of resilient uprights 117 on each side, each
upri ght hawiog/@ecissad portion 118 that |ocates in an el @ngawPeoiapsr™ure 119
in the housing 101, One of the head portions 118a protrudes through the
aperture 119 so as to be slightly rai se2above the outer surface of the
housi ng 101 and functions so as 15to hold. the cap 104 in position over the
device. This nmeans that the cap 104 need rt C | be a friction fit with the
outer surface 15 clh bathe whgnflawus
removes theancdalgJ ?L%&g‘cfpr%%%?%gggé\%%ger#&yp?%gag%%??é%gppl ied only to the head
118a of theogeshds Bhindipidighbriddiomiiog bladiend5r ough the housing 101 so as to
deformthat upright 117 and, not the housing 101 itself. As 20shown in
Figure 19, the cap 104 also has a de,tent 120 forned in its inner surface
to reeeive ! t SBR f BicROSI 1A @5ed g8 t he

devi ce 100,Apﬁﬁﬁﬁ“‘ggé‘éﬁ%%@gtﬁgﬁfﬁgt%e cgépsi%félpcggnnot. he | ocat ed over
the devigce iHoghdRBwoese phgohlabsd, s espippordtatverpes 108 engisaged thatpi epwdd
position. If an attenpt is ins de {o |ocate the 104, over, .t he ,devi ce 100
whi | st the bt pagdein thgpaare WipAbEE Hi55 e QWF?%Og}g%Pé%SdZ.‘S&%iWSH‘? "¥he cap

104 wi |l push; agabnst, LG, LiSLED RURROLE iBIDENA03iaNG gause it Lo rotate

back into ils honme position as the cap f to the device 100. .-
31 now be described in nore detail. The piercing nmenber. 34 is stanped from

a flat plate 50 to form piercing bl ades 35 at depend wnwardl y out of

t he pl alrcl)e oftlthraghmnat éhg@_n 1%&%%@@%“5‘1&]&%‘&’&53% é‘hagfga{te‘?”all]idt?%// fromthe

edges of,the Lﬁile@'t &Pl ftnda \?i@%ln?a 13 ﬁgﬁri@écﬁ@ﬁhojd NG s Rlial &y edfst Tabs 52
(?om?elfa o?te rnms bl

ext end ree ends in a plane parallel to the plane

of the pl at emb@danehholies 4B malyehd phambover thhentabpis? and lfaaeidfithat e
connection of the piercing nenber 34 to ﬁhe cl o,sur.e?ffl at e1 21% durin
assenbl y sodetiae inerpeptine of stethersphlivar has bepnifeci st FHRPHAYIE 168 one
chanber insert .l r 8, As is apparent from Figures 20A and 20B,
the pierci ngmn%igjb%?éjéf EﬁlatgjF ﬁg%r' clean air inlet. flow openings 54 10spaced
equidistantly and symetrically around a central drug | aden air outl et
15 It will be appreciated 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 departing from the scope of the appended claims.



opening 55 so that clean air enters the blister bow 16a through the air
inlet flow openings 54 and entrains the dose contained in. the blister
bow . 1.6. The drug | aden air then fPows out of the blister bow 16a

t hrough the central drug | aden au outl et opening 55. The drug |aden air
outl et gpening 55 is connected to the drug |laden air inlet port 29 of the
chamber ‘28" that the drug laden air flows in an axial direction into the
chanber 24. The peripheral clean air inlet flow openings 54 are isol ated
fromthe central drug |aden air outlet opening 55 when the piercing nmenber
34 has Beewm el edmpoisnger bbesig baypnarenowhaiges Hupug Whided dtig™Piden air

flows through the drug.|l aden air i_Na- : L&At q 20
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fold I'ines of adjacent blades 35 are arranged at an angle of 90 degrees to
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t he central. dr I -ai i SuBkisidependsirichodhihsepl ane of
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The drug flow outl et opening 55 . -32 and  its correspondi ng. bl ade. 353 may be
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to 19 are I'n to prel oadabl e, as expl ai ned above, it is also
envi saged that it could be used in the sane way as the first enbodi nent of
Figures 2A to i.n whi

. 6 and h bljster is.inserted, int h ihce
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cap, as wt I st enbodi ment. The cap may be placed over the

nont | i pi egtportamdmbers eclativet wethd dviusingi infresBd cetand, prereifepidion sethataer has

been inserted. into the, device ready for piercin It will

be appr eg{l%t?re’cﬁls?r%‘étm{]%@efs @Bgisﬁﬁp%tggg) itg? ;%(Ejlgtef glp%?){/tgﬂé@?/&\ﬁéyég%deﬂ anpl e

only andgtihalis@Pgicfdicaélepes:. My be made to the support assenbly of the

present 1 nvention w thout departing fromthe scope of the appended cl ai ns,
3. An inhaler according to claim 2, wherein the blister support member includes a lever

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

4. An inhaler according to claim 3, wherein 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 portion

together define a recess therebetween.

5. An inhaler according to claim 4, wherein the slot is located such that a blister tab of a

blister received in the blister support member protrudes from said slot into said recess.



Clains |. An inhaler conprising a housing having a nout hpi ece through which
a user may inhale a dose of nedi carregia and a blister support nenber having
a slot to receive a dose containing ister, the housing and the blister
support nmenber being pivotable relative to each other between a first
position for. insertion of a.bli [l ' i erced
posi ti o ‘Ainﬁ"b\ﬂf’rc%cgr %ts?tcg?lglp%’:‘;rd%rﬁlg wé‘?oselgrrgfﬁ% oggﬁr;eg hytﬁ'? i%ﬁﬁ%%st?ﬁg

pi er ces cafentiigeintedaill ledseris $padeliaromhie Iusisgrandnfrainethe dlistdresuppart hpi ece,
the dose is entrained in an airflow and flows out of the blister through

t he noutthgsnlessevhendhs blissertsHaPrS Blembenisipdly e 8PR t he housi ng conpri ses a
substantially cylindrical chanber having an inlet at one end for the flow
of drug laden air into the chanber froma pierced blister and an outlet at
i ts opposiAreingaler feordifietd dlam 6f wikreig thatsteraiuppotimeofbet hed thedtohpingce and
into a patient's_airway. E ﬁg H]hal er accord'b%g. togﬁ%‘ew l. vgger in the
bl i st er 1&sppogwrcdshelebatsWasY St PRSCBPROEFROH 1§, © ? 8Kd¥PPbm t he
housi ng 1. i ' - bt thenepdag s iehatdsve to

t he hou |1%§g(¥]§?%ﬁg§i%ﬁgsg%%ﬁgErgﬂilﬁggog{og}?t%ﬁﬁgﬂ%at a blister inserted
i nto t heacsbswsiblapekitsarpthan tvden e liseer bhpsrenesbppst ithErsbeesiiien.pi er ced by
said blister piercing elenent. 3. An inhaler according to claim2, wherein
the blister support nenber includes a |l ever portion that extends into a
cut - out §.§@r§ lrﬁﬂﬁle& QB %@o glang 3l whkret@ecNRuUShPGas ofpos® ehdhalien@deor di ng
to claim3, vyhereln tﬁ [ ever portion fills only a portion of the cut-out
section éu-athg seafidn of fotthed roosé nf ssdehdtwalls, theeleroursirion sngnding indyer
portion together define a recess therebetween. 5. An inhaler according to
cl ai m 4, SYFREFAVHRE"% ot is |ocated such that a blister tab of a blister
received in the blister support nenber protrudes fromsaid slot into said

recess, 6. An inhaler according to claimb5, wherein the slot is
conf i gur 8dAs idhrldriratording fostlaim Bawhexingheaibaysinghas 8 dpwer @desaofsIgFaced

from the _housi and fromthe, blister Ihst.er
suppor t W&ﬁﬁ%‘?&&cq’ [eidwey i coﬁ%%ril%nil%%wgr%; Rn%%ﬁﬁﬁ{ﬁ er ﬁglg%:g? %Birﬁ"é’ﬁtag claim
6, wher ebfbtgcneebgﬁﬁjc%d@umﬁého@%er and the housing is configured such
that, when the blister support nmenber is rotated into its second, pierced

position, a blister tab protruding fromthe aperture into the recess is in

a less acgessibl e posi ti t Mgg : ' : EdcliReRehohRet N 1S
first poiﬁt‘fﬁl&ﬁ’%’q&r aﬂﬁorfiﬁggpgraq%cdor féﬁgﬁ%%fegﬁlﬁ%@#m\%ercel n theohoﬁsi ng has
opposi t egneomai drse:andidrhel e tshavay @edkilonsihg wWhen i ldvar porgionfis gaitsl end
wal I's, the lever portion extending into said cut-away section. 9. An

i nhal er &egaoditiag. 1uehdhatiantag, is fRIoEEH bb’ﬁ@%hgl?sﬁgﬂbﬁﬁraé“ ﬁ‘eﬁ&}dé‘r“géﬁd t@“e not e
fromthe i i conprising a laterally protruding

shoul der ® %uqé%%lﬁ(ge%gbg%%rtg ieegg\fé/oerﬁgxgp | ocat ed over the housing. 10. An

i nhal er according to claim9, wherein, the lever pot/ion also includes a

shoul der that forns an extension of the shoul der on the hqusjn n the
| ever porldi éw Inhaleq aceqrdmg, i clgwr10; ,ereéﬁéHe PRAECY SR Fa© %p%f#?gﬁ by

bot .t he s fifiled Y {1P HONPANGCADA of R RARMIURII B4 Qe Bortian Wik ever

portion. l'er according to claim10, wherein the protective cap
ext ends owerfetiiewitheesstdronmeda bystsaiedeivet inghaposweg dshexdéndirgeinkoemd ng and
said |l ever portion without interfering with a blister tab of a blister
recei ved 'f¥%5%-he housi ng and extending into said recess,

12. An inhaler according to claim 10, wherein the cap contacts the shoulder on the lever
portion when the cap is placed over the housing and, if the lever portion is in its second

position, rotates the lever portion back into its first position.

13. An inhaler according to claim 3, wherein arcuate guide surfaces are formed on the

housing, the lever portion having a cooperating guide member that slides along the



12. An inhal er according to claim 10, wherein the cap contacts the shoul der
on the lever portion when the cap is.placed over the housing and, if the

| ever portionis inits second positi38n, rotates the | ever portion hack.
intoits first position. 13. An inhaler according to claim3, wherein
arcuate gujde surfaces..are f N ) ' havi ng
a cooper 4ensd]r Fae ﬁ%ld errgoYe}%f{mg)lfﬁg%g%f %ﬁgﬁ getw{éél}lgé%q}slrgg ?xgigéido%l g gui de
nmovenentpogftiohfie | ever portion between its first and second positions. 14,
An inhaler according to claim3, wherein the blister support nenber
includes a resilient armhaving a tongue at its free end that is biased
agai nst {she, | f the-h b3 J b&YindRideNES

posi ti onléd%dugﬁi%[eﬁzd? &Isrgﬁlg t’?oﬁéllh}g 3[ gdg%%églg ’t}il({ljegsetggggppgeﬁ%g?%% s when said

bl i ster ssifipafdrmnievider a itengun at fits fiderent] thatds decehdggpogithe omsr surf®e odn

i nhal di t laim 3, i Sing. nb hat cl . a |
end of | 1HE ROHSERGe RS KRR CHETRORHSTE S1 AT s AR R ng o
wal | to 1%5&%%@82% détg'ﬁi gﬂé%ﬁ@ biiRfet ofm@nbdrad inFtdilkesd sedénd AtiticnBal er

according to alm erein the'l ever portion has an underside that
forms a continuation of said wall of the base nenber when said | ever

portion jis in its non-pierced pgsition.such that he inh.aler,is

pl aced uptifghinhalgr acoorgpe %aﬂﬁg s CURRIYHhAPEY ?@B%ﬁ%r“ﬁ%%is 63“5%% Tl | and
the undeysideopdind Rendie Y& BRhd@hbiecel daid Asd MBRAbEN haA&R04 daNgo beppol@i m 15,
wherein t’ﬁﬂg %P?sfértléer suppor t rne*rr‘oe?b contacts the base nenber Mits first
posi t i onthamdugngupngly onhefldlsideer support nmenber fromrotating beyond said
first position in a direction anay fromits second position. lit. An

i nhal er according to claim15, wherein the base nenber conprises a

resilienggak Mt Lxd@nEstouR! b ywhérkiii the Ider horBnrgsfanamdelsedeabd of the
base nenber, the free end of said arm having a tongue that engages, in an

openi ng famshecdniositivg efosaid wald iof threbiss seembertwlenrrgigsiengy, Poriion 17K ithhal er

di . cl ai 8 [ h . [
beyond ¢ Aerdisten B oaclERe udolft HBNE P RBM 4Rt DAHPR AP PRED, "D

housi ng. i2ler NsupphiadElby a6€ Matlian@ theoureleaida df.the Whergrtiod.he housing is
pi votable by a user relative to the blister support nenber between said
first and second positions. 21. An inhaler according to claim 20, wherein

the blister,support f. C ' : - Ok tndntricoh@btsth@at has
been | nedft 80 CRTGUSROERE Si R 1oty Qe BRR indpyfr cShAbss
base member in its first position and prevents the blister support member from rotating

beyond said first position in a direction away from its second position.

18. An inhaler according to claim 15, wherein the base member comprises a resilient
arm that extends upwardly 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.

19. An inhaler according to claim 18, wherein the tongue protrudes through the opening

beyond the outer surface of the housing to contact a cap located over the housing.

20. An inhaler according to claim 1, wherein the housing is pivotable by a user relative

to the blister support member between said first and second positions.

21. An inhaler according to claim 20, wherein the blister support member comprises a

seat to support a blister that has been inserted through the slot in its first position.



22, An inhaler according to claim11, wherein the chanber has a | ongitudi nal
axis that extends between the inlet 3 d the outlet. 23. An inhaler
according to claim22, wherein the sdbstantially cylindrical chanber has at
| east one bypass air inlet for the flow of clean air into the cycl one
chanber to.,interact wih the drug lLa i A kn).et and

t he out Izét An lﬁﬁale%ccf’ﬁ‘ﬁ% g‘?’ a&%‘&gr &ihﬁge?‘ﬁjéﬁc‘fhéy‘ nl%%%?sgw&l’@%\{lﬁﬁ{ﬁaf[ %gs ltt)}%!pt)ass air

i nl et (s)exfm@at btthees HrMhRE at tha obaislgent so that a cyclonic air flowis
generated fromclean air around the drug |laden air flow, 25. An inhaler
according to claim 22, wherein the chanber and bypass air inlets conprise
an inser4, l,oca A . i . et - i | ai m 25,
wherein %3hé‘ l(t)lhag?rn%&é@:l% ‘%020 Z@&g}%éﬂ% r%ﬁ%epﬁgﬂgmgﬁyﬁ?ﬁglﬁh%b%ﬁg%i nsert
bei ng | agadsedoReiypeenit inget Shrdee Wl «f, cléaheisintethwal ¢ snesttaercr fgintager al | y
beyond the ends of the bypass air inlets, An i nhal er according to claim
21, mhenwkﬂléﬁt?rﬁé&iad%a%lf%’l“ﬁﬁl&be,t“ﬂﬁﬁéﬁ’éilﬁlefﬂ’é“I}?SBE}'il‘ﬁg has a stabl e hone or
storage position in which the housing is located in a | owered position

agai nst the blister support nmenber and the blister piercing element is in a
posi t i o4, monihalar acdokdisg e claoe 48 pethémirt the biypass taerinkt(ppweet the ghanbérs
pierced by the piercing elenments. 28. An inhal er accordi to clajm 27,

wher ei n Hdangsa F%E})‘ah%gy‘g?f“&ﬁgt & g5Petaied HB’%F{e%ﬁlriaﬁo"WH?}%g 1‘?‘CLenpi vot ed
rel ativey,tgo the blister support member out of its borne or storage position
into a ralsed position in which the housing is angled relative to the
blister support nenber and in which the blister piercing elenent is noved

f l'i st [ i L bl ] be_ i di
The bl i sEer ASubBFt SHERDEE BriBEbR2eaT el oPe na Btiend dais, AF dhbfeq ™ °

t her ef ro&?]mpx?%-anﬁﬂsérﬂﬁé‘étgd Wb GO hpgksik® cl ai m 27, wherein the |ongitudinal
axis of the chanber i1s substantially at right-angles to the direction of

insertion of a blister into the blister 17 support nenber, when the
ort nber .is |

blister p n,i.ts,stabl e or_star (! 0. An

i nhal er ch&l rtatﬁc%rfiﬁgrﬁoﬁl%sz‘rvgtfeﬁelgq@%go?sén%%%?@?%ﬁgﬁf%} %@%ra C‘%‘ﬁe

housi ng Qe wane Wil b efsed WRRRIbcRNBR ety sittenaltsh helidisiwalgs dxseriding t s

stabl e home or storage position, 31. An inhaler according to claim1, when

dependentatanlly bayond 20 endserf herbsipaes Hbldithg has a home or storage position
in which the housing is raised relative to the blister support nenber and
the direction of insertion of a blister into the slot is angled relative to

t he | ongbtudinn@haiexi &collidghe eharbey,. when Aepéndbal en @gdaod) mdetein dhe ai m 31,
wherein the housing has a pierced position in which it is ,gilvot d out of
i ts hone howsing beagestpdeihomsnon #pwes nosered Whigh dBe HOYTRg dh1ogieingt2 t he

blister support y e [ Lewed e &l Loe 1G5SHNE a
blister E? r(e:%goﬁgﬁgéaol}ﬁatdg@%%?iggﬁggﬁIn?és@;eerr Pﬁggérteé irﬁt oﬂ{gﬁee blister
support neahekitah iaRviacgh elitter ugld tiheéhesbliter support member is pierced by the

piercing elements.

28. An inhaler according to claim 27, wherein the housing has an unstable primed
position in which it is pivoted relative to the blister support member out of its home or
storage position into a raised position in which the housing is angled relative to the
blister support member and in which the blister piercing element is moved out of a
blister pierced position to enable a blister to be inserted into the blister support member

through said slot and subsequently removed therefrom.

29. An inhaler according to claim 27, wherein the longitudinal axis of the chamber is

substantially at right-angles to the direction of insertion of a blister into the blister



33. An inhaler according to claim 32, wherein the |ongitudinal axis of the

chanber is substantially at right-agg es to the direction of insertion of a
blister into the blister support ne r, when the housing is in its |owered
blister pierced position. 34. An inhaler according to claim 31, wherein the

bl i ster support nber is configured so t u ap bl h that
the pl afigP gleﬂﬁ%& ‘@f‘er‘s ﬁ}ergllﬁ i g PP ﬁemgﬁggrt gsr &bg%‘%{a‘%}eeg&g% SOté?%%%%e angl e
rel ativeoti@ohhe | ongitudinal axis of the chamber when the housing is inits

home position prior to pivotal novenent of the housing to lower it onto the
blister support nenber to pierce said blister. 35. An inhaler according to

claim 34, erein the l.ongi | Nl i f H?P%ﬂ { aptially
at ri ghé—oa%&l lélgalﬁ)a?cﬁé&nﬁg géntgﬁgtlrbzy’ I“?{é}eg? Qacagp?&i% geifﬁ a teeb{/?ﬁﬂelé?lhggil?%g has
been pi vatiaBe Blidte0Supbbs nivaiir Pabi whemthertowsingss hoite setiefusid dostotage pi er ce
said blister. 36. An inhaler according to claim 20, wherein the blister
support RPEYWO8r has a | ower supporting surface to stand the blister support
menber, together with the housing, upright on a | evel surface when not in
use. 37. An inhaler according to claim36, wherein the |ongitudinal axis
of the chambenhilbesccstiddst andlaial 1. ywlkdn ddpghdentinglcksmt2d, wherep thedhoppinghe | ower
supporting surface when the housing.is in a first, position iorn.to pivotal
movenrenthagta herae 196 R9TAGE PRI Ve gl ﬁ’@ usteds réﬁg‘gaﬂﬁt‘%??g{lﬂﬁq?lb&%i erce
sai d bl §h66n mehfher Al IRNHCEHORGERSLHIBA of @ bbiE MiPthe SWIGE Bidlod Rfutitkl st er
seat conprfses a fi'ster support surface to support the periphery of a

bl i st er t9uh¢ bupdidigalaxbl afshechabdwk.. 39. An inhal er according to claim 38,
wherein the blister support surface is |ocated bel ow a surroundi ng wal l
such that the edges of a blister |ocated, on the support surface are

suppor t egh bef et ﬁ@oﬂﬁ&p&r dlasBl 268 eRR tHehBousiHg! RsNd bRecedaddsitiohOin An

i nhal er according to claim 38, wherein the blister support surface has a
gener al | whidhshapgidoedtououf its homecwi sierage ppditien énto iodwverdpngledapasifisie| y

shaped cantil ever .arm extends into the.,cut out fromth U
shape. 4322ingh the, RLPIET SURROEY H’leﬂ’ée’i & &Q‘é'l}nﬂfoﬁléﬂe?lgf%&g[ ﬁlgg%gﬁt %F’%%}g?d has an
enl ar Qedbq&% Wb pasitibi & SiErc AWlisRN GReHO@ idtd Bhe Blbeercapbdrt Membeasinan
resiliently deformng to allow a blister how to ride over the head and

| ocat e watdie throwgh thesloat el y shaped cantilever armto retain the blister
wi thin the device, 42. An. inhaler according to claim20, wherein the
blister support nenber has a tab receiving recess fornmed in a side wall of

the blister AsupRAt achBAREY tot Qaike 8B Wierdinf tak degkitatiinat exis toéibheoéhaatpr id eaded
blister, 43. .A n. inhaler according to claim3l, wh {,ei n.the bb’i.ster
support memtratialngt cighvesclentpd disgsiontofsimpertier Ot Rlistetn Bl ihg BUHEE h

correspondi ng, concave, sh . It isRPplheqheusibpg when the
housi ng F’%pprogﬁlg?l@ erl’ &’Pg‘% ?{\%’gl%tu %H? Esgl%ﬁfsﬁgﬁé%(agﬁlspopt menber. 39
34. An inhaler according to claim 31, wherein the blister support member is configured
so as to support a blister such that the plane of a blister surrounding the blister bowl lies
at an acute angle relative to the longitudinal axis of the chamber when the housing is in
its home position prior to pivotal movement of the housing to lower it onto the blister

support member to pierce said blister.

35. An inhaler according to claim 34, wherein 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 blister.



44. An inhaler according to claim43, wherein the slot is forned in a
depression in the blister support negper so that a blister tab extending
fromthe slot does not protrude beyo the walls of the device, 45, An

i nhal er according to claim11, conprising a cap positionable such that it
substantjally cqvers the housi ng,an - JenR er a
inster3ﬁaénﬂgﬁﬁeﬁ%§8VQQ%E1ﬁ?%P?%éws?%@ﬁggghg ?%ggggﬁgé 8u5|n3{¥§&%n its
first pashbdr@Rg subfBeccap stagil nbe PUsict isapwdit enanilichotuizeihnt evifhe tiengowsing) a
blister tab extending fromsaid slot. 46. An inhaler according to claim 45,
wher ei n va@nigbpens leyel sirfes aen Belti@éh t he housing and the blister support
menber to enable a user to see the blister piercing elenent and a blister
inserted into the slot in the blister support nenber. 47. An inhale;

accor di my. e ighaemctordigmor dlsihngs,avidosia tholngitniing dxid i tbe charbardiea t ab
such that, when the blister is iﬁéertgg in}o t he S%ﬁﬁ, thF tgﬁ}gn@trudes
from t hesubstamtiadhydat Fightianglestt@sthe Hlance bW 17er HBPHUNG  BF1aFE SHPHECs| ot
after i i-on o . i i in E@dtotdpe tab is
f ol dabl gn) ﬁgﬁgtl?\% aﬁgrStt e‘t?dg‘hrgﬂ.‘ﬁtﬁgﬁg@?ﬂnggeﬁ&%fd rghg;hiég%le%\@?ecei ved in the
sl ot suchlistdratipfdiemtmberstulpsdransdidblisterf | ush agai nst t he base when the
blister is received in the slot. 49, An inhaler according to claim48.
wherein the base conprises a recess to locate a folded tab therein. 50. An
| nhat er aecRh dhiMled Qocoldth @i Hiaitth 21 Clelelie (RABRs@N dedk NOngAReALSLIBRT | gur ed
so that the cap extends over and covers the folded tab. 51. An inhaler
accor di ngipbort sludhaa th suppuer the petipterpbf s bestersuppondingerbbister bowpr i ses a seat
to support a blister that has been inserted through the slot in its first
position. 52. An inhaler conprising a housing having a nout hpi ece through
whi ch a.34iSgf el ABIEn A 10REN Of8, FREHGANB bliaed séppdhi Sirfice SIpRALEd Mmenber
having a slot to receive a dose containing blister, the housing and the

bl i ster belpparsurmwendiog vdl sugh phay theatsizes pet Atistorlocged B Mhotmerrt futiggen a
first position fqr,_ insertion of a blist L0 ' ot and, 40 a second,
pi erced PESHPRBIF kiehw?mitﬁﬁs%pfﬂtisg{fg?e %dép%flhréoqlélﬁg{ﬁeqﬁ%l‘car ried by the
housi ng pierces an inserted blister so that when a user inhales on the
nout hpi ece, the dose is entrained in an airflow and flows out of the

blister #&rdmghaleheacrodingpiectainndsi mhereimehe dbistes sHPPORSUiaFeM8F i t he
housi ng conpr.jses.a substanti all. A ' gpﬂg 1 j Diijeplet at
one end g?)‘}@?ll’?'eﬁfslhgw O?U%(?Iuﬂ{é) ﬁ%%%g%géyl%t@?né‘gﬁ%]ﬁg c a{r}‘ﬁi;[eel? as}ﬁ?ﬁc;%% ﬁ%eer ced
blister anfeBn@ihleheatit diltSroappeLiateofhe U-ahafehe fl ow of drug |aden air
out of the nmouthpiece and into a patient's airway and wherein the blister
support nenber is pivotally mounted within, and extends from the housing
to enabl g ,a,user to pi : : r TbeKas 8l Aldrv&l k@dtiig housi ng
into sai 1s‘érclérghtilerpaicgérr§1e%’ t%%%l%@f,}%hgﬁég‘xﬁgg égng{éi st earsai nserr%’/ed into the slot
and suppardige:r bywl kegddinstigy ths uppileternenbesiliestlpdefocethgbly divda blistst er '
piercing element and the blister support nber inclJudes a.]ever rtion
that ext &AW 19 Aids aveE (e Bead %‘éic[qcétﬁ Yighi eiaﬁcuét%lskap&g FRE eﬁ?)rugrirrﬁgo and
fills Onktd%t895ﬁ§8nwﬁﬁn ﬁ@dgﬁ&iout_section in the wall of the housing such
t hat the housing and e lever portion together define a recess

t herebetween, wth the slot is |ocated such that a blister tab of a blister

Fecass. 423 Anahalih PO RECB G .0V LIPS R PRI FiE S pdd8 5 €
conf i gur Efgce‘?\Hﬁ rdags O?mpcll ins{ﬁ' Siie AR HEPM OGP A (LRSS bFolIp@Ced

fromthe housing an romthe blister support nmenber when the blister
support reisteerab «f ai predldeslefl biisttr.posi ti on. 54. An inhaler according to claim

53, wherein the blister_support nber and t.he, housi ng i s.confi gur such
that, whéh: *HellBries 'flc‘eqorcg%%p{anﬁgﬁbgﬁe{egi ﬂ’cﬁ’ttglsée& Sluﬂl?od‘g meglbgregégn%%vg?er ced
polsi tion,ga,H %ﬁﬁ%)%f’t LAk At Udbp&afer Q1th tddercaReiding’ €orical® shilRdr&@ess is in
a | ess accessi

position than when the blister support nenber is inits
first posutfacss. on the housing when the housing is rotated relative to the blister support

member.



55. An inhaler according to claim52, conprising a cap positionable such
that it substantially covers the hou?gng and the blister support m enber
after a blister has been inserted in the sl ot and whil st the housing is
inits first position, the cap being positiortable without interfering with

a blister tab extending fromsaid s|ot. | I claim
S5, wherdr ATaRRSRCRAE TS T OPREA° bEr e R plot ol e fa QPR AGE,
support yRM&LpSRt BRADLE s@ this arbliser S8 etibadiby ifiwhe thepiler diengoeperert and a
blister inserted into the slot in the blister support nmenmber. 41 57. An

i nhal er twyapd theiwallsaf Huddving- havi ng a nout hpi ece t hrough which a user may

i nhal e a dose of nedicanent and a blister support nenber having a slot to
recei ve a dose containing blister, the housing and the blister support
nmenber bej. ngp pink@tabterdigkato vRihol eaahpridimera bat weeitioaalfle raeh gbati ti on f or
insertion of a blister into said @1' (r)q;l and, a secogd, f%i er(f.ed gos' tion, in
whi ch a wibsigpeallyprovesi the hevsingard e MlisEr SURPOFHAECTHB TG A RISIE 885 B3 nser t ed
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and i nt opdsionabRIwishaai invaferingheitlea blisthetaboxshdigg dompsdidelot.a substanti al |y
cylindrical chanber having an inlet at one end for the flow of drug | aden
air into the chanber froma pierced blister and an outlet at its opposite
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patient's airway, erein-the I ster support nenber conprises a seat to
support howdingstet thehblisttrasuppesnmember toechable aughr theessthst blisteri pisrefrgr st

position.. 58. An inhaler according to claimb57 erein the blister scat
conpri seslemepy ael?llsé‘ifﬂ’ibiﬁft?gérﬁ? 1%&580&18 tkéﬁjlgﬁﬁqrtsu]’t’%o\g]]ﬁlgrrr’l!b%ery of a blister
surrounding a blister bow. 59. An inhaler according to claim58, wherein

the blister support surface is |ocated below a surrounding wall, such that
t he edged7.oAnanhsllérstcerrdingclatadaimoh dohwrisingpodesesenfainiag RHeCs ppoE £ &P bet ween

t he suppor urface and.the. surroundi I . I r fng to
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out to I eL@idRs thdleindlBlofRVblidddran iy tétaifet sniahaped cantilever arm
extends into the cut out from the base of the Lk shape. 61. An inhaler

according to claim@60, wherein the cantil ever has an enlarged head with a
blister w, engagi ng |i he, canti | . a Std | rmng.to
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against the base when the blister is received in the slot.

49. An inhaler according to claim 48, wherein the base comprises a recess to locate a

folded tab therein.

50. An inhaler according to claim 48, wherein the base and the cap are configured so

that the cap extends over and covers the folded tab.

51. An inhaler according to claim 1, wherein the blister support member comprises a

seat to support a blister that has been inserted through the slot in its first position.

52. 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 slot and,
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a second, pierced position, in which a blister piercing element carried by the housing
pierces an inserted blister 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
user's airway, wherein the housing comprises a substantially cylindrical chamber
having an inlet at one end for the flow of drug laden air into the chamber from a pierced
blister and an outlet at its opposite end for the flow of drug laden air out of the
mouthpiece and into a patient's airway and wherein the blister support member is
pivotally mounted within, and extends from, the housing to enable a user to pivot the
blister support member relative to the housing into said second, pierced position so that
a blister inserted into the slot and supported by the blister support member is pierced by
said blister piercing element and the blister support member includes a lever portion
that extends into a cut-out section formed in a wall of the housing and fills only a
portion of the cut-out section in the wall of the housing such that the housing and the
lever portion together define a recess therebetween, with the slot is located such that a
blister tab of a blister received in the blister support member protrudes from said slot

into said recess.

53. An inhaler according to claim 52, wherein the slot is configured such that a blister
tab extending into said recess is spaced from the housing and from the blister support

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

54. An inhaler according to claim 53, wherein the blister support member and the
housing is configured such that, when the blister support member is rotated into its
second, pierced position, a blister tab protruding from the aperture into the recess is in a

less accessible position than when the blister support member is in its first position.

55. An inhaler according to claim 52, comprising a cap positionable such that it
substantially covers the housing and the blister support member after a blister has been
inserted into the slot and whilst the housing is in its first position, the cap being

positionable without interfering with a blister tab extending from said slot.

56. An inhaler according to claim 55, wherein an opening is formed between the
housing and the blister support member to enable a user to see the blister piercing

element and a blister inserted into the slot in the blister support member.
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57. 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 slot and,
a second, pierced position, in which a blister piercing element carried by the housing
pierces an inserted blister 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
user's airway, wherein the housing comprises a substantially cylindrical chamber
having an inlet at one end for the flow of drug laden air into the chamber from a pierced
blister and an outlet at its opposite end for the flow of drug laden air out of the
mouthpiece and into a patient's airway, wherein the blister support member comprises a

seat to support a blister that has been inserted through the slot in its first position.

58. An inhaler according to claim 57, wherein the blister seat comprises a blister

support surface to support the periphery of a blister surrounding a blister bowl.

59. An inhaler according to claim 58, wherein the blister support surface is located
below a surrounding wall such that the edges of a blister located on the support surface

are supported between the support surface and the surrounding wall.

60. An inhaler according to claim 58, wherein the blister support surface has a
generally 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.

61. An inhaler according to claim 60, wherein the cantilever has 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 arcuately shaped cantilever arm to

retain the blister within the device.



