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- 1 - Inhaler Description The present invention

relates to an inhal ati on device for oral or nasal
walednswersgs of nedi canent in powdered form The POW/EBRI0B004416

also relates to an inhaler containing a strip of

blisters each having a punctwurable [id and contai ni ng

a dose of nedicanent for inhalation by a user of the

devi ce according to the invention and, to a nmethod of

usi ng such a device. Oral or nasal delivery of a

Lgament using an inhalation device is a

particularly attractive nethod of drug adm nistration

as these devices are relatively easy for a patient to
DASEpdioscreetly and in public. As well as delivering

medicanent to treat |ocal diseases of the airway and
ThRelg}edent @5Rh{i8h QElYteP kO Rh @Mf:la ttdHeYeviRVR : BRI RS MeliYery of

al'so been used to deliver drugs to the bl oodstream via
medi@amegh s PevidereByormol it myerten psedelriss thyponlkealen containing a

tj : vent i : ter
N g R e R S e
fominhelb8ow by 2 wset bi theaddiepensidigy dethiedevdhmin drsl, to a2 method of

operabl e to measure out and di spense a predeterm ned
umélgﬁﬂatiagfmﬁ%wder for each dose. However, these devices

suffer from poor dose netering capability especially

when the sjize of the dose is relatively snmall as it is

- Orgl of nasgl delivetyapicumstichiperbuyiog en dthalaion devigeosatpstigfulatly

attgz{c}{ivp Mﬁ{]d bf‘dﬁ%cﬁn%nfi‘?‘é't&ﬁ ‘as ltllies;L,%e?ilc&oargirglfa.ﬁgakga{yofor a
protect the dru from the I ngress of noisture a 0

pased] toiuse disornetihendtimpspherfs wel &4 déliverigg meglidanesht totreat
admnistration to a patient.. It is nmon, for dr

toc3biligec B s it G ar g b v et bt RGBT Anoa e recently

als6 05286 usdtbteaddivet BrighQo fté B1odlisGads watse Minddl theteBy Svoiding
whi ch each contain a single dose of the powder ich

thqhaeedfos Hypedaima BYSctond consi stently neasured. A
blister is generally cold forned froma ductile foil
|am nate or a plastics material and includes a

In poadine eldoaviitonshinodteied dose mEmbitohyleheat thegalveldred

tound the 1(ger i gher‘y .of ~the huster dﬁr Lng, manuf actyre
MG SN TT BETERTBRVHP Y hESBERS T HET b SRR T
méa®hde Jk bBE @lspense a predetermined amount of powder for each dose.
However, these devices suffer from poor dose metering capability especially when
the size of the dose is relatively small as it is difficult to accurately measure out
small amounts of dry powder in such a device. It is also difficult to protect the drug
from the ingress of moisture and to seal it from the atmosphere until it is required

for administration to a patient.

It is common for dry powder formulations to be pre-packaged in individual doses,
usually in the form of capsules or blisters which each contain a single dose of the
powder which has been accurately and consistently measured. A blister is generally
cold formed from a ductile foil laminate or a plastics material and includes a
puncturable lid which is permanently heat-sealed around the periphery of the blister
during manufacture and after introduction of the dose into the blister. A foil blister

is preferred over capsules as each dose is protected from the ingress of watet and
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is preferred over capsules as each dose is protected

fromthe ingress of water and- 2 - penetration of
wW@awem®3Isexh as oxygen in addition to bei ng shi CTHE®2004/004416

fromlight and UV radiation all of which can have a

detrinental effect on the delivery characteristics of

the inhaler if a dose becones exposed to them

Therefore, a blister offers excellent environnental

etpétpattﬁ)%tdf:ﬁ%sésosu%ﬂ%@ o'x %é dalﬂ% tloqlr %621%39% ?hlefd@g %Lo%tl Ihggt and UV

devi ces receive |ster rising
radiatidresll of whichshertsveacltohental cﬂﬁecm @t @e metha;r ehamtemedcs of

thed‘e??lefegea‘h“?? B D Co of b e Pl grepllen

emﬂ'ﬁﬁhﬁr}fﬁtsmrb&cﬁbﬁ Mo @adld irﬁiﬁﬂﬂuzﬁ(&tﬁg absavhen the patient
inhales, air is drawn through the blister entraining
the dose therein that is then carried out of the
In}gllldt%e&evﬁégg Qﬁkgt}eém Qg}ﬁtgg {%’Ikdco\fﬁsﬁi%@éa Bﬁh}b%%f Eliste s, each
ai rway down 1nto the ungs a nt ageous for The
of whirhl @mntiig akzgeciagat@H@ndflnHthUJaﬂg paclagabdpscobf thesksg t@be

nabl e it to repeatedly over a per.iod of tine.
AP Rtie "R AT B nt G GpbH AP Sre- PR ogppen o Dlser
so Hait siheh thapaddmenklayd, GR ie@eRvd HFBugl tHeSblkS@bntraining the dose
Therefore, many conventional devices include neans for

theggig thifgs Aeansaed Bpt of thethlister sheavabdhe drvicngndia the patient’s

alrwgﬁay&g%g HOREQf nedi canent. Wien a dose is to be
i nhal ed, an 1 ndéxi ng mechani sm noves a previously

enptied blister away fron1the openi ng mechani sm so
to be

hat res e.l.S oV i nt t|on r ady
It 1% gvangagfeous Forﬁtafea%haéer t8f [ %agagl&ﬂfgﬁ)? r%d%s?shto
enztb(’[ﬁ’li\t edbicaned rdprBaldbt b adeyiodast difie txht&but: BRYredtiBement to
vel | arge, heavy and difficult to operate.

OPftﬁe énif%t.arblll%‘ffg*ét%rfzfedevmcwﬁ%@m viidy Thesgéore, many
corﬁrleﬁab&zueemnceéﬂﬁmdexnmshek thoRink 8! rﬁﬂhﬁ&'&’ c}ﬁgﬁééé e&;ﬂfﬂ%%hammg

doses before the device nust be opene
an gldliVié‘ftal lvlos s pErmsdivamene AW hérer dioe 1sAbthwugkied fanniayeting
ible to |ncrea r of plisters by makin
me R i iebr PP S TE PG YU ath Boettinon AR peHgim
so it b €k iong i MR vEOHfoPaydsaash RIadf aPBE ohb¥n&f fRakIklation of its
blister. This is particularly di sadvant ageous when t he

condeRffce is to be used to deliver for exanple newer,
| ess potent drugs where each blister nust be able to

hold a payl oad of somewhere in the region of 10-20ny
A pgpbletrewtth ggnventional inhalation devices is that they are relatively large,

heavy and difficult to operate. Despite their large size, many of them only have
sufficient capacity to hold a relatively small number of doses before the device must
be opened and a fresh set of blisters mounted thetein. Although it may be possible
to increase the number of blisters by making them smaller, this can only be achieved
at the expense of reducing the dose payload or capacity of each blister. This is
particulatly disadvantageous when the device is to be used to deliver for example
newet, less potent drugs where each blister must be able to hold 2 payload of

somewhere in the region of 10-20mg of the drug.

Due to their nature and method of operation, conventional inhalation devices have

a telatively complicated construction and consist of many separate components
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Due to their nature and nethod of operation,
conventional inhalation devices have a relatively
W@ ooplodsst ed construction and consi st of many BEpaBai0a/004416
conmponents- 3 - nmaking themdifficult and tine
consum ng to assenble as welj_as bei ng expensive to
manuf act ure and purchase. A conventional inhalation
devi ce of the type described above is known from US
Bl e Thum BB S0 SRl M R Bensive
maosasurr@dgrdainged in a generally circular pattern. A
pl unger i s provided which noves in response to the
actuation of a lever to puncture a blister disposed
A %%%Eignéltinﬁﬁam@éﬁcé Q@th@%ﬁe HQSCIPI%_CH npaled 1o 458 Us
unctured blister. The device also includes a separate
4,814déXi - ihid deviceisopafighied tbaegadteat disthrbapiddosotasgt blister
PP P P L S P R BB A Ponger
provitdeeivhodh osesinissmrMetethe ddudtiRdef ARveafd PerE@RM blister
fromthe device shown in the Fi gures, it is capabl e of

. It
dispaacst enfgtioiiity cBrRyRthudewsiodic ghtieddrap the pyRhted blister. The

detiePLRE8ABNGesf seipal_edt@irﬁ&xﬂng RELLDIREMle &) I dfscWblak to
hat the di'sc can be nmade | arger to

be appreci at ed C. e m i .
mcaf@@ogrnﬁdlahséeratd sapyetun blelymsitsin. B sigtidicsnt priobsmwithdhis

' de%ife_g' ?sLttéaa{ ﬁle%usr}ﬂgel}igfi cf:o%en% isi/sg\(r:errgl%al}erﬂi;tlgd.h@e%ao%eelrsglstll r%1:0irn e

Si z
device nmaking I ry a ot able
detinathéhe ipiter Bighgys pinds capdbleiafgesdicing oalyeeighndssel hed time so

entirely independently of each ot her making the device
fregpenti Fp STy e E‘fSCt% “En%eés"‘él_‘rd‘g]it}h%‘fé’é’a‘é il De Hep TGt thet
thO8is€ exPBoanide 1£:QLMNE bR ARV £ Brrg AL JFMIMMR s, this would
i nhal ati on device is described in US 6,032, 666.

respjttif guggnifipang iekseisean theevareld size of thpdefichmiakingrisyery thulky.
v Licat. nstruction with nu Qus

Ie BT HAGHY LT LRANAR ATURIOE LBl e caRlEd SiEeety

indepehdanitlyedt dayh bhe:rfnadkiing htdeaeasgifidleth@@dSao use and

. contained in each blister is obt iﬂed by peeling the

INGEAFIOSE §2C RREE 08 COTRIASHY fﬁV’%‘PBitﬁ@ FYic¢-Therefore, the
devi ce has a conplicated nechanismfor peeling the |lid
fromthe blister including a take-up spool for the

Anggledrdaromindnbaletipn dedcaiscdsrptileod ol US 6193ar66angEhengh this device
S AT R
cofnpentsitel nsdkingdit ihdrdvaundembeuwnd dpfeeact aktés Upiep 09l the TSt
access ootgneen(}ossé cggl%ler}e elL e\zllvci:]; Elisttgreis ro %zﬂlnfr: gytregteeltin% the lid off it
rather than by piercing it. Therefore, the device has 2 complicated mechanism for
peeling the lid from the blister including a take-up spool for the peeled lid strip and
a complex clutch arrangement to ensure that the same length of lid is peeled from
the strip each time the device is used as more and mote of the lid strip is wound
around the take-up spool. These components, together with the requirement to
store the peeled lid within the device, incteases its complexity and overall size as
well as making it harder to re-fill with a fresh strip of blisters. It will also be
appreciated that this device can only be used with a strip of blisters in which the lid
is peelably attached to the blister. Not only does this require a suitable adhesive, it

also teduces the barrier to moisture and other environmental contaminants.
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store the peeled lid within the device, increases its

conplexity and overall size as well as making it
whaoodes73sd re-fill with a fresh strip of blisteeBEGBRI04/004416

will also be appreciated that this device can only be

used with a strip of blistegs in which the lid is

peel ably attached to the blister. Not only does this

require a suitable adhesive, it also reduces the

barrier to noisture and ot her environnental

contam nants. - AThe present invention seeks to piovide
TharpresthalmBieh06n deskis @6 pididlle HY aRRS divicunst andrt@htyor

all eviates the problenms wth conventional i nhal ati on

subfittieds a8evite theyb@béﬁ%wgg sarsgsipgal ioRajssenidericgs of the type

d1stcn'§:‘s,eﬂ RYENL TR HERKS, (R iR VHoRG etk IRY) 1%%1([@&’ B&HcPhaving a
ignificantly sinpléer construction t known devi ces

Slgmfeqanﬂss sigeetd ansuiicgom thangingwnedextidop éhayt 1ls argrblnafiyering 2
relfltlvegy agggeeliliﬁc’m Qraéf tﬁw%raltl?a? ageaﬁab ecag% ol %ocr% ae%lérgg %rgehpeayload

witheat ahy s1gmz1ea1ﬂfmmesed1avche eveth 8iderdfahaldeeide dEVd @Baldfion
the present inventjon shoul d also Ee much easier to

defiake! thesRERIt e EREOgpbP AL RO D 8sipeing2khesisarblt and

op BB AGLUE Ehei ‘EBE P& E@nkfAerdravention, there is
prOV|ded an in conprising a hou5|ng to receive a

plurality of bllsters each having a puncturable |id

Ac@or%uggf o t%le r}ﬁxﬂ%ﬁmnéc e%% ?]sfp&gg eg %gﬁ; nltlzger d%osr{égrqghg b housmg to

red&B}dlaqﬂtIEiﬂ]lty bSbhd‘tbhakadh by\nﬂg bl@ﬁhcﬁlﬁ}ﬂ)le &id aadtdeatdifiing a dose of
oper abl uentially nove each blister .intQqQ
qaawﬁéﬁff ’W’{‘lﬁ&%n BY atsen 2 gnithpicge Hakppeh Wbé%h g dose of
me@wauﬁhprs 1ﬁh§1@d BGiNGPRAT, Qﬁla@tda%rc@}i&ﬁ)lg he s&{deﬁhﬁ[}r move each
i ster such

piercin er 'to puncture the
bligthginto aggmmmléh ajbhitek piereing mpgﬂrbetrh@aldmemlhmr eb‘e bedrg
op?ﬁé{e dtg\égé\t.lsgegt u%:i‘ﬁ'ée é%tm%cfns ttrﬁertréklhes tggm I;:g}te (tihe {.:{d [bﬁlé{ér such
thdd] whérex usardnliles tH'isungtHehﬁd)u&(hpldca,tdh ilh@odzl siefough ahd bmsyer is

In a preferr odi ment, the actuator is piv y
genStie de C?Ha’tﬂﬁg ﬁgo 8% FRRf2146H theffinaRdTargeit gHE QF Fh%&ﬁ%séfﬁ and

vm'%)!n%t&%ﬂé@éﬁ‘ﬂt&%hé@éé%%ﬁv&f the housing at one end.
he blis pi erci ng nenber may conprise a pair of

pi erci ng heads dependi ng from one side of said arm

In Egﬁeftﬂttg@ e%lba a?S)%tte e %télengr & %ﬁ\?ol{gl\?%t oF]m? etro;t%in ousmg and
ma?td:bﬁ{pai’éé flaky walgiah hsdy Hehdvdalls igintddtptherioasinger lohé end.

of a bljster aligned with the aperture.
The blister piercing member may comprise a pair of piercing heads depending from
one side of said arm positioned so as to extend through the aperture in the housing
in a closed position, in which the arm lies substantially against the housing, to pietce

the lid of a blister aligned with the aperture.

Each piercing head may preferably comptise a primary cutting element and a pair of
secondary cutting elements extending laterally across each end of the primary
cutting element. Conveniently, the primary cutting element and the secondary
cutting elements each have a pointed tip, the tip of the primary cutting element
extending beyond the tips of each of the secondary cutting elements. Ideally, the

secondary cutting elements are parallel to each other and extend at right angles to
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Each piercing head may preferably conprise a primary

cutting elenent and a pair of secondary cutting
web@spsnsss ext ending |aterally across each end PET/GB2004/004416

primary cutting el ement. Conveniently, the primry

cutting elenment and the secopdary cutting el enents

each have a pointed tip, the tip of the primary

cutting el enent extending beyond the tips of each of

the seco ary cutt| nents. |dea the n
g B G Bl e DB <P b Aoah Ao s Bhale
anﬁtcoﬁlc@éﬁter&ﬂ&bﬁﬁtﬂeq:rlrﬁary it gPe1E B tYa t Gty o A Qe QBRI e,

al t hough the secondary el ements need not be paralle

and could extend fromthe primary cutting el enent at
Inaanﬁ’ref\e‘?ﬂ:\ﬂeé}h%m%ﬂglaﬁ eHing iP %c%n?édrlﬁdchg 'JHB% ﬁ@%fcirﬁ@ of each

opening is forned he &rmin the vicinity of each
pigregdicad, dided! oat OEe:aétopemegeforsangl an peﬂbwglsleft dur i anlg)ister

n rflow inl et into a.blister and, at st. one

an% ”ntqea%fm S8 S e*"ﬁfgi it e“f%? R “6&}1 T b5k
ccawlahﬂeaﬂfa rthe Q&nﬂﬁﬁtyeﬂith el%ﬁﬁnﬁsa%mrﬂoﬁll«ﬂhkleﬂge or perlphery of

el enent s, ugstand fron1t%e edge or perlphery of sa
sald RASPHY 1Pribe AED 4R tha 8tmee BHARACIFRGE exifg eP@t?éﬁthe opening
an@é&%g d3c1AGf @3S LN QPENG RML Al OtJ3fach of the

condary cutting el’ements together”. Advantageously,
t he nnuthplece is on the armand extends in a
osi te.to the directi

AGRBBEHGT, PREESUTRAG 1 PRaRbAER Y SIeRaF b Bk en goosice
tolthe dﬂEﬂﬂdﬂl iaathion thd pﬂardi héads ief@ndf tHe@eEﬂB?& hpitee fim bBing
. one enbodi nent, the mnouthpiece, the arm an

in GORRAHGURB LD Hreanpide ofites PPuiiissdln ape ﬁe@gﬁlmﬁé the
mcpdtﬁ?fék@ ghbgad AR ?Je?&n;%’ Reddd ra@@glt%a@y BERAAALRhough the

piercin dul e tha enovabl y nmbunt abl e on thé arm
pigringdreads tneﬁstso évetfarlate«é by azsepae trapik eitgmodeleahat durinngably
1tnounts}fi31gl %tnl‘tﬁe 2 r%ro ﬁsa %/tll{ng gee Ca%at?f Ie%tealegq)lg o) Flget gr?xﬁaurmg
rnﬁﬁmnmmmcatlon via the primary chanber, with the or

each airflow inlet opening in the armand, a secondary

chanmber in communication with the or each airfl ow
THRUhS & pRRE B ISrablY, S@Iude s BHAMGN A 2 er 1YD b U%SH

|nhaleg th?ougra 9he = ﬁthghecgbcalr ?3 dr rbﬁénlﬂktul
COtrtmelmqtatJe)achlaahﬁ Pliovery nhanbapwithrife oneach heﬂctw mslt:eopevmag in

the a (%Salt %%o% oagg cﬂ:!trgt)ﬁraigdcot heut%catgogx %Hg Eﬁ : gl ﬁ%cgm ad%%ow outlet
oppﬁﬁglnﬁl @aitl hE@UQYDLh the, YhefatBerdnhiltOWMroUN Sle BPEINPGS, air is

intg the secondaLy chanber of
drawn through the or eachairflow inlet opening into the blister via the outside air

inlet and the primary chamber to entrain the dose in the airflow, said entrained dose
passing through the or each airflow outlet openings into the secondaty chamber of

the mouthpiece from where it is carried into the uset’s airway.

A partitioning wall may separate the primary and secondary chambers within the
mouthpiece and at least one air bypass aperture may extend through the partitioning
wall to communicate the primary chamber with the secondary chamber. As air can
pass directly from the primary to the secondary chambers when a user inhales, in
addition to passing through the blister, the effort required to inhale through the

mouthpiece is reduced.
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t he nmout hpi ece fromwhere it is carried into the
user's airway. A partitioning wall may separate the
we@eios@spsand secondary chanbers within the nmouPtipGBe@4/004416
and at | east one air bypass aperture may extend
t hrough the partitioning wald-to communi cate the
primary chanber with the secondary chanber. As air can
pass directly fromthe primary to the secondary
chanbers when a user inhales, in addition to passing
through the blister, the effort required to inhale
The ir@agihbi s apetibveiroebd Sodfgauabshch tBat thEhérflotv fashthe

bypas erture may be configured such that  the
Prisiary FRAP PSR e Sﬁ?‘i’fhdg‘mcm%élﬂquﬁ#dﬂf RE cadcbipgay yperture
an& BRORSMod RN G 5N BriERGNRYR %%%m:i\%@‘ bfeldf SRt thallf at right

airflow fromthe or each airflow outl'et openings neet
anglab st eavhiathéty Aatthe fighns ragrglhesn pogleddh degiserof tduldnge is
incfréa%g\@ Wit tas }stsqpl iy %lee Iotheer ﬂglgr ??heo{iosteual}lgl{kg N8 ! ? of an
I NCrease I'cCh assi's I'nthe 8eagg omeration o he
inldbdde sardsdlhe creation of an inhalable aerosol. In a
preferred enbodi nent the inhaler includes an indexing
mechani sm i ncl udi ng an i ndexi ng nenber that noves so
In @réRr AV EIR IRhESE @E WG AL LR dWkihD nhdBaRikmShekding an
_ piercing nmenber. Mst preferably, the indexing nenber
indeging mpabet il tleveptatel movas blisteminte alighinest withthe blister
-l ' L sher. piercin nber Ve
i e o N e Sl
as pos®ivbhélsut intalighaenexahphe blistenprhdng srmibeat However, it is
1incorgora es sliding or reciprgfatigg qgnber. In a
alsg earispged dPRhpbar AERIETRRL 155PQsEPle Wk dhiipg SFaBPlSo?
melch@tisthNH8XhB&pRkattNE sidih§ be ke S dolcRiCmEmbervhen the
actuator is pivoted in one direction and piercing of a
blister occurs when it is rotated in the opposite
i j t: Vi . I b. i gur ed.
In § phEELe AR TUENE, o OERPK SR LAY R0 B, L U Slcre
striphda@uad whenrent acmdtbr sgirdotbdl s bee dpbaiai gl plerddf of 4 blister

response to rotation of the_ actuat W th respect to
ocqfa THSBL! Mo TRe bife A PBEH o5 Pe HOME 6 hhetvac R to be

confilgdrB@ s& MR tHE [REekin@Rvidled oD@ NG ABE! ABlifel RtHUREIHER with
the lid of a blister aligned with the blister pieércing

saifbbier picpriag areaphey, inhesparsexd netatine ol thaertedter adthuatct to
the ﬁ&lsﬁ%emcoq{eocﬁgercaghp&o@?rggr?t gfr{gg %ator in the same direction also
being operable to puncture the lid of a blister aligned with the blister piercing

member.

Preferably the indexing wheel and the actuator include co-operating means theteon
that engages when the actuator is rotated in one direction to cause rotation of the

indexing wheel.

In one embodiment, the cooperating means comprise a set of ratchet teeth on the

indexing wheel and a drive pawl on the actuator.

Advantageously, means depend from the housing to substantially prevent rotation

of the indexing wheel other than by movement of the actuator in said one direction.
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t hat engages when the actuator is rotated in one

direction to cause rotation of the indexing wheel. In
wWor@ses36xli nent, the cooperating neans conpri SBCHGBG04/004416

of ratchet teeth on the indexing wheel and a drive

pawl on the actuator. Advantageously, neans depend

fromthe housing to substantially prevent rotation of

t he i ndexi ng wheel other than by novenent of the

actuator in said one direction.- 7 - In one enbodi nent

said nmeans conprises a fitst resiliently deformable
In @k ienitidithe OsaBitdea @Nc dthErid20 Ui Prdshiah 1@ M RIS bleNin@i-rotation

one of said recesses _in the indexing wheel, the
P2yl ppiboPoping thit sgtepdaiio Poe eridgetssae Hbe frdesing wheel,
th@M thato? §Ah ARy RAWhs erQf@ffe@ﬁn%ﬂ&eﬁét L Qi RELELA phet BlohPhe

of the |ndeX|%g wheel when the drive pawl engages wth
tegehetq ptretietothigen hf thehadaohg atheel whyn thecdirdepaawl@npages with
thfhaé%x%Qthhe means on the actuator for deflecting the

|r§% antt-rotation pawl conprises a release pin

upstanding fromthe drive plate that engages with and

resiliently def]lects the pawl out of the recess to .
Theacigtooral ishidsre dies platesadigeipees onthe 2F iRt dpr Aefjecting
th@hSR 26AMRH RS Fhwi @oRIMHisEES HILRRLY ug&m&iﬁg%@n the drive plate

anti-rotation pawl on the housing and a cam nenber on
thatlragages petlongd tdsdieotdyndnBedse theepaydgivt@fwhe kecassctamllow rotation
of?ﬁgf%ﬁgﬁPQﬂLQ second anti-rotation paw when the

T SUCAnei St otation pawl is deflected out of a recess

to prevent rotation of the indexing wheel through nore

th a predeterm ned angle. The inhaler may include a
Th&dgﬂ%lﬁ XaRaljocgmppise Hdﬁgqf’rﬁ’gteﬁﬁh%’f%EF}Q%‘é’P\R/é‘é‘H"@t%’roé’s@d"l on
th@R&hJih?E‘nd B R 58mber SOURS Rt 6r, A6E Bh MeABY engaging with a

nmout hpi ece and an open position in which the acCtuator
cagyreitfroe ph phe secoad entiepesticacpayd velreabthe fastmdt-rdtetiompables
achBloHaN, L Ut Pl ey, L0, ANOLNEL (iRodi TR0 (OfubRGore

Favention, ~tHe 1 Ndexi Ny Wheel Tolates 16 Mve a
thdil 4 ptetetdrifiedddgnment wWith the blister piercing

menber in response to rotation of the cap with respect

to the housing fromthe open to the cl osed position.

ThENhB.18nRad i@t StdPldtlches tah he IPNRIAL HiPPrBle BIGedLY LRSed

even further by providing that ) -
position in which it covers the actuator and mouthpiece and an open position in

which the actuator and mouthpiece are revealed to enable a user to inhale through

the mouthpiece.

In another embodiment of the invention, the indexing wheel rotates to move a
blister into alignment with the blister piercing member in response to rotation of
the cap with respect to the housing from the open to the closed position. This
embodiment simplifies the operation of the device even further by providing that
the piercing and indexing steps are performed in response to opening and closing of

the cap that locates over the mouthpiece.

Preferably, the cap and the actuator include co-operating means to couple the
actuator to the cap such that the actuator rotates relative to the housing in response

to rotation of the cap between the open and closed positions.
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the piercing and indexing steps are perfornmed in
response to opening and closing of the cap that
wo owangssdver the nout hpi ece. Preferably, the PEpGRa@4/004416
the actuator include co-operating nmeans to couple the
actuator to the cap such thag-the actuator rotates
relative to the housing in response to rotation of the
cap between the open and cl osed positions. The
cooperating neans nmay conprise a cam gui de slot on the
cap and a cam follower on the actuator slideably
THeaapedting todais ity Laipridiatanshaitle slod@al thy cap Bed & @b
ﬁUIde sl.ot is shaped such that when the cap is rotated
PBth 31 heacgser %ltsleﬁ‘flg lesgat Ry fhe Famy %}éd% gaf-flgralgneie cam
guldedY& ;s s@zgﬁﬂgsutzﬁ @hzﬁ@me&%g a5 hPfoth@d ERIALS cicbs@d to its open
act uat or d cause the blister piercing nenber to
popitiencthegabl fodlogrer atawglﬁ ebbnlgrtép @wntgmdmeloapﬁerqtmeehandpator
anwhcauste tﬁe b%a(%,r pgeé%n el efr rtg ?Cci(rc g){f]latef ﬁlggr%etdslﬁhgrle%zt%dthe
apsﬂt(mte dnd, @dds ehd b RebudDfroknits opal & itfclobel PPPOsH ttRe cam
direction and wi thdraw_ the piercing nenber fromthe
tragels gﬁ“é‘f‘ alopg th, é?rﬁt&“éia ‘HetodéH?“g&!ec?ét‘?it%‘t toRyatpdn the opposite
Qe A G RnaRt BAL pitRE AGEHBEPFrodOBR NBke ! PLALE MBIE] the cam
towards the end of t he Troverrent of the cap fromits
guidecbatdntobé t:gnfwend podiatitbnactnator dioat ast mitate watil towards the
eng I nnl n men fthrgoc\é.[e) (pt}:l ltOSfCI tsrgg tg a{% f [ om()ls}tls()nodq’l% ‘iﬁa(%es at
c ose erre rangement’,
thd: begeﬁmﬂg dmnelmoaﬁdlehhef ﬁﬁp:ap&ﬁ&tnhﬁ(ﬂp&d&oatstdb@ﬁeﬁqﬁsgﬁ)&ir
menber nounted thereon engaged such that rotation of
the cap between the open and cl osed positions causes
In raq;réﬁeltﬁa RfanbbR S W MREBAE vART N8 1HAGYIEh Mﬁﬁie a Pdothed
cl'utch nmenber preferably cduples the gear menber on
geattfaeinhdesiongteghibeteonenghged; sude thatgotoal ofsthe lsap hatweehghe
rotates togeth wth th ear,
org L e BB R T PO O oo i P B Sl
wﬁﬁlthe cl osed position to nove a subsequent blister
into alignment with the blister piercing nmenber. The
housi ng advant ageously includes a chanber to receive

A USRS BELSLLpRferhDE CRBRRSRe %&X RENGAVES 8 iR¥esBnd Wlleel to the

attached to the housing whi is openable to

indegerigl Wheed euelethy she widening orheebrotakes Er@@hdmlmsh thegehr myymber
co{éﬁ%d gﬂleréé[oe\% glneaclzam ngotape tfh om ?16 o%en o] me C osed %sﬁlon to

ment a sepa | ng e enen nou
mdveusSiubgequadni tb[isdes into alignment with the blister piercing member.

The housing advantageously includes a chamber to receive used blisters. The
chamber may be covered by a lid attached to the housing which is openable to
facilitate removal of a portion of used blisters from the blisters remaining in the

device.

In one embodiment, a separating element is mounted on the housing, which is
operable to enable detachment of said portion of used blisters. The separating
element preferably includes a resilient blister grip that is operable to press a blister
strip against the housing to facilitate separation of said portion from said remaining

blisters.
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operable to enabl e detachnent of said portion of used
blisters. The separating el enent preferably includes a
WO e@slo3Bas blister grip that is operable to prBEEGB2004/004416
blister strip against the housing to facilitate
separation of said portion_foom said remaining
blisters.- 9 - The inhaler according to the invention
may al so incorporate a coiled strip of blisters, each
havi ng a puncturable |id and containing a dose of
medi canent for inhalation by a user, located in the
Thiaatilsdltaccdaling e f1g ihedthm By e186 mmmpbxlaea“ £ cbifedpdtsip of
provid a.nmethod of us an i nhaler according to the
bthﬁVe RS vm&fr aavﬁaraeﬁrellée%c%tam%% dRge %ee%ﬁeﬁ%@r
inHa®h t1ERVS Aultr] BELd LN %dswnt with a blister
pi erci ng menber in the housihg and to puncture the lid
of a bllster al i gned MAth the blister piercing nenber
Accordﬁl%{]oh e 1r6ugtt{?)[ng &gabf: rml'%rtfene(r:gl %ho td%e Igsgrg(%gn Hhaler
ac@dingitoelle idvendbn 1r&l]]1§idlﬁQEHeystb of statigh thh&tazp:ef tdlf@dve a
and, vi a_.t he nDutE ce Into the user’ Shgé The

bligep o Pligtpat Wb #(hEs e PlrAtEE Myt t B apd fp ppncture

thd p& BF b Blisdet ahghe@ Fich e Qmsrtecgla&mgt DeRBBLLM, Enlt 18] thg)ugh
of a blister aligned with the blister piercing nenbe

theamauthpiese tpigentnbatmaitBow shopgh she bhiysbetoeentrasn ghd d@seu t
cofmta%n%dstggrepnda dcl ca%%% llﬁ?{}]h ungl Ve eattusrg 9%8 %’5" t gglc))lht%%)Fece t1rﬁco the

I pIercing ne
usdrGUStwg. Additionally, the step of rotating the
actuator may conprise the step of rotating a cap
coupled to the actuator. According to another aspect

Thelstdp6f 0RMEIH th@Rctda RS Bay SicRIdRUh AL p AT rbBRLEF in 2 ﬁrst
conprising a housing to receive a bl i ster haV|ng

dlrp@rmn o pisicgutejthe &d@f@drhsmrnﬂlggechwetbstbe blsee tiescing member
amfl nce Qﬁéf’l %ta gfafxbs)fep 1S C ?pﬁilet% ht%t 1,(1:"(1;3 g?e dsdipe%ngn {gmove 2

unc
suﬂisl&qﬁeﬁthﬁlsd:@Sﬁocﬂmghﬁaleﬁeﬁhthhhé ehﬂeﬁpmcbeg krrelﬁﬂjeedn blye hdesing.

ser I g1the i ster through the device, mherel t he
Adgitiqaalinghn st LFRRTSEEe 2 HRIMERY CURRTIgREPERepf Tot2tIng 2

Cﬁy@é@ﬁedg,ggn&hggggd to cut, as the piercing head
enters the blister, a first linear slit in the lid

and secondary cutting el enents extending Iaterally

ccor tpo ar%t%%ag ée&mftt‘nn nggg ntthere 15% oAl& §R4 hagel%r ed

| ercl
compnsmg a housing to receive a blister having a puncturable lid and containing a

dose of medicament for inhalation by a user, the device comprising a piercing head
for punctuting the lid of a blister so that the dose contained therein can be inhaled
by the user from the blister through the device, wherein the ptercing head comprises
a primary cutting element which i1s configured to cut, as the piercing head enters the
blister, a first linear slit in the lid and, secondary cutting elements extending laterally
from the primary cutting element which are configured to cut, as the piercing head
continues to enter the blistet, second linear slits that extend actoss each end of the
first linear slit formed by the primary cutting element, the primary and secondary
cutting elements together forming a pair of flaps in the lid which are folded aside by

the piercing head upon further entry of the piercing head into the blister.
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continues to enter the blister, second linear slits
that extend across each end of the first linear slit
wo 0018738y t he primary cutting el ement, the prPOEHGB2@AM4416
secondary cutting el enents together formng a pair of
flaps in the lid which are.fglded aside by the
pi erci ng head upon further entry of the piercing head
into the blister.- 10 - The inhaler may be capabl e of
recei,vi ng just singl e bli.ster.. ver,..in a .
eI A b S Iehl R Fr e b ae B TR PP f ippieforeed
enadin&anitaeduing aastﬂ?Sﬁ btiftereelick @BRAlning A ddBé Sf Gasléament. In
the inhaler may include a blister strip indexing
thlﬁé&ﬁaﬂ}%‘ﬁﬁga%eﬁy daclydfol Blifeseiripdade g MeFerdtantishiss those
deQ:hRH BIPRILARN & Ofhel BRLLAVEALE 8N ey GllideS wIRE! RRYR rable
to cause the blister strip to sequentially I ndex thg
to lopyssitee blijtat grig tposqtdnsially mdshitbh bbstets ibtd s pesitipn [ih whach
ea(ﬁllngﬁs eerdwﬁybet hlerc%!i%r %hggierg%gdélezlx&! a pr eferr ed.
enbodi ment .. £ he piercrng ea conprises a pair of
secondary cutting elenents. The secondary cutting

el enent y be spaced from each other and the primary .
Inapre eﬁfﬁaé? cis CHORIREWRE B ATTPRAIEE A RS MR e SR FHting

cleBnks. GhheSEECANMRS YutbHE leleth @l RIABMBES pa a6k &HAALY othd?8nd the
primary cutting elenent is forned Fron1a bl ade, the

pripyhagn eutingtefrandsit agmolpiadeps ubd extatdubdtyeen saifl ghir drgtewlary

cu%QLQﬂ Igﬂg occupied by the lid of a blister, which is
0ated in the inhaler in a position ready for

piercing. The primary cutting el enent advant ageously

has shar pened edge for cutting.the first linear slit
Piqlirapfle T RO HEULE FmERt FTiREREA G Ry depdhe Hlaphte
bl ALESk AL B TRY1AG ERhede sy BRUNPEN: biiter,

secondary cutting el ements. e secondary piercing
whetheirdeasedhinethg dehal¢tonedpesériathesady hetypietséte. ext end

| aterally across either end of the primary piercing

el ement. Each of the secondary piercing elenents nmay
Thie@ rfnadriredttfnpodieaedt itlentafdmspl lane hhrjdned kHged forl dnittip the

_substanti.ally at right angles to the plane of the .
B iggar 1t RS ﬂtﬁg‘Phlu‘Fé?ry qu‘F ER8T AYY Stiinvaigng Ratoted tip
whidiOhhy 8% &sed RidW§ ﬂeitQ@éHI; R sebdida®f chifin@leRihnddis.a

pi ercing position. "As with the primary piercing
el enent, each of the secondary piercing el enents nay

Thlré%\é(fe%nglafyr %gﬁgggﬁﬁggﬁe’%g pgyﬁiogpf so A% ngeyl éa@ﬁ‘ %gcte%ldiﬁt%taﬂy

across either end of the primary piercing element.

Each of the secondary piercing elements may be formed from 2 blade, the plane of
the blade lying substantially at right angles to the plane of the blade forming the
primary pietcing element and at right angles to the lid of a blister located in a
piercing position. As with the primary piercing element, each of the secondary
piercing elements may have a sharpened edge to cut the second linear slits in the lid

of a blister.
The edge of each of the secondary piercing elements taper to a pointed tip.

In a preferred embodiment, the pointed tip of each of the secondary pietcing
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The edge of each of the secondary piercing el enents

taper to a pointed tip. In a preferred enbodi nent, the
w@eisadssi i p of each of the secondary pierci ngPCLEGB2004/004416

elements lie in the plane occupied by the primary

piercing elenent. Convenienthy, the pointed tip of

each of the secondary piercing elenents lie at the

same height as the primary piercing elenent at the

ol nt,.at ich the primary pi.ercing el enent and

ek%&?ﬁ%g%gy&%ﬁg?EVﬁﬁuEFgggh eﬁ%%?“%ﬁ%ﬁ“%%%%??n?n anot her

enbodi nent, the primary cutting el enent divides each

secondary_ cutting elenent into first and second .
Cogyerienyy-ifrBerded Aare! sxtentithearceradary Prr s sl5H5et: e at the
sarpk §83hPhs HRE ) ié’rcﬁ%t 41érﬂgntEJt%H@gsint BY ghemhahk ?rmw;

first  and second’cutting nmenbers converge towards each
piastihgrelemengnnd ngt@danupietrengelemgnymeeit ¢aich gptidrement

upstands fromthe top of the secondary cutting nenbers

froma point on each secondary cutting el enment at
In\whotH: th®ollini&lt, iRt rEREO A Y dlbmgntdMIRE Sadie@londhi@ cutting

secondary cutting el enents ngy be angl ed i nwardly ,
elemapdinte fHacH biarerd cBiRgPEPOs thHEHBIdIaIT oIy Al opposite

gdggg@hgg%g&a; thih@PRudeRct he 1id of the blister as the

pi erci ng head enters the blister. The inhaler
preferably conprises a pair of piercing heads

Prelflﬂoel‘?’atb?nqgg gr ft ragg] séac nlde gu‘%ling m%%lrgoeg 'coan)rr(ffeetro%lvglrcys’ eatcﬁe tﬁxer at an
pri n'ayr’y an secondary ClJ]i1 Ing e errentsgare I nt egréjl Yy
anfieuhdede pAnABE ckiag @lentdht apptalie Floadtlenbp dif tRateconbery

secondary cutting elements extend |laterally from.th )
cugfiERFP R ET G f@l%h%ﬁa%tseaﬂn%%@cgw&g St el ghe first

anli REcINd AR, fldbiHeRImeLement . However, it is also
envi saged t%at the secondary cutting el enents may

extend laterally fromthe primary cutting el enent at

an_an of .less than o re than,... 90 degrees. ..The .
e BB B Rt Rl b PR A B EER ogf g i
in gecfyraatyn atud ttoldghged fotie flaps imtie sk eDadaslista uk tthfiercing head

memjers. that extend laterally fromthe primary- 12 -
engefit therRfistifenent by different distances so that the

flap cut in the lid of a blister by

The inhaler preferably comprises a pair of piercing heads upstanding from a

piercing member.

Preferably, the primary and secondary cutting elements are integrally moulded in

omne piece.

In a preferred embodiment, the secondary cutting elements extend laterally from the
primary cutting element at an angle of 90 degrees to the primary cutting element.
However, it is also envisaged that the secondary cutting elements may extend
laterally from the primary cutting element at an angle of less than, or more than, 90

degrees.

The primary cutting element preferably divides each of the secondary cutting

elements into secondary cutting members that extend laterally from the primary
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the secondary cutting nenbers extending laterally from
one side of the primary cutting elenent is of a
waledobesmBas size to the flap cut in the blisterPtlyGBR@®4/004416
secondary cutting nmenbers that extend laterally from
the other side of the primagy_cutting nenber.
According to any of the enbodi nents of the invention,
t he piercing menber nmay conprise a discrete piercing
I n
S TR B B e e P e g of  bliseer by

thqo&tﬁﬁdilz&mchmr%u:ﬁbmgeﬁﬁedl‘mm/g REersl0; £:Bat ond sid@Yf BE: primary

r enoyed fron1t act uat or t he user for rep Iacenent
CU§HNg FARE AT ¢f 2 erﬁ%fr%ﬁ H@th?of?snm @tdp e bl W ¢ secondary
cuttRERh BB S s th@éx@erm)Qbérﬁﬁr ftrbﬁnth@”ottltﬂerfsﬁ&es&f &R rﬁ‘ﬁzﬁ? thtmg

pi erci ng heads upstandi therefrom Prefer
megiheri nl et and an air outlet aperture extends through

the main body portion of the piercing nodule, one of

the piercing heads depending fromthe periphery of the
Acedtdingitceinyaditihe xhtivdinegn®\vEthd hereation i tht plerdiff nhdiber may

ot her piercing head de enﬂlng fromthe peri phery of
coRESE,S AISGEREF BiEreiHE Metiln 158 tb raalgedesegh ity pP@FheRThe
sub¥Ri e PRI aRAES EDMheMRYudtCibile @trﬁ@&&ﬁ]ﬁ%nﬁggk%tﬁg QURY that

thé air inlet, the piercing h ad dependi ng~f rom
it rpast b prrongvegf fromehaietup o dty thf: ot foe rﬂé@@srseeld, if egéeomary. The

ald Ll.et rt efera n ni.cat;i on

pleﬂiﬁ% ar(li ugei e %BFI Ye %’imé?( enc? | né Yré rt’toﬁl A8 nﬁlys econd
piekdin@heafposidnelich theedftiaan. to the piercing head

extending fromthe periphery of the air outlet

aperture. In a preferred enbodi nent, the air outl et
PrdfedaBlyS QARIH 8RS 2 AX hAkLlrYo vl Sdiig egdegg§§hrf09% ABin Eéd

outer surface, which locate the piercing ad wthin
posisin efthe piersingimode arsefipbE eéwcing hepde deffeodinedfrom the

he wa

el BR A OR: HIAMER AN AOC VS MR TREP IR thr qebpopiceriae head
degtindegy frbimotve gleriphéryi dftthe hhe)uﬂmu iipeeefding @eOtHesditeutlet.

when a patient inhales through the nouthpiece.- 13 -

In a preferred enbodi nent, the indexing nechani sm
ThE &IHH bSEep Fartnld Shelnchldel Preosat QhoiGHAZRING tHELIrNhIRE (Re

path for the strip of blisters past the aperture i'n
pietdipg head depending from the periphety of the air inlet from the recessed

region.

The air outlet aperture is preferably in communication with an air outlet tube
extending from the main body in an opposite direction to the piercing head

extending from the periphety of the air outlet aperture.

In a preferred embodiment, the air outlet tube comprises axially extending ridges
formed on its outer surface, which locate the piercing head within a walled recess in

the mouthpiece.

A space formed between the ridges and the walled recess advantageously comprises
a bypass air conduit for the direct flow of air into the mouthpiece from outside

when a patient inhales through the mouthpiece.
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housi ng. Preferably, a resiliently defortnable arm
extends fromthe blister strip |ocator chassis and the

WO p@dsx873§3 mechani sm conpri ses an i ndexi ng wheePCT/GB2004/004416
rotatably nmounted to the free end of the resiliently
def ormabl e arm over which ajstrip of blisters is
passed. The indexi ng wheel may conprise a set of
spokes and the actuator includes a drive tooth
engageable with a first spoke when the actuator is
pivoted relative to the housing into an open position

IntaGreRYSE dnltodiRdex itH«Qid&ﬂBQﬁg rhé&hb B € rhPgatk hesliswirtshrip
the actuator to index the blister strip. Preferably

loqags qhapss defining pureds ferrthastip poblittrsPap s apsttprrein the
hoﬁggging whi ch is engaged by another spoke of the
I ndéxi ng wheel when the indexi ng wheel rotates thereby
causing the armto deformto allow said spoke to clear

the anti-rotati ranp, the arm returni to it .
PSR 6Tt CHTBHEENE AL SR e e Rt 1Hb oy chassis
anll RBS BRYxPEEMEHahREh EhPidc8AnQhdd iy WREEXORGaP @&Junitéd to the

the opposite direction. Preferably, the drive tooth on
freefad pdttha tesiliansly espraep bboatohgyer W\%Iéh atsap Q¢ bligtesy is jpassed.

rotated in the opposite direction fromits open into

its closed position, the drive tooth slides over the
Theapdofing Wbegrregedimprispokat odfspoke anddbxiangawireetludes a drive

BRI i 1550 S0 2B o B ShEPR 2 o

ho@sihplaitaranl Spdil py&¥itesh {J st tife DAEKin RiHRel foSrotdt0 36k ther with
position. I'n one enbodinment, a location ranp may be

theypdpe s f ipdedjthe BHetet 8 But spaced from t he
anti-rotation ranp. In this case, the drive tooth may
be operable to cause the armto resiliently deform as

Prefleebdir theenhalet mchideses apugptative mow of theheouspgkehich is
cau anot.her spoke .of. t.he indexin eel ,to extend

eof i Sy Bt cuoBRp B o B R FT B e A E S g taces

thérabPsaaiy deayanh defbm konlek siiiepbhdextleg: tMaeaki-iofation
either direction.- 14 - Enbodi nents of the invention

ramp] the g 1sBrraEeco; eendefigrmgs) stoe aneca bt Pl Rps clgaeg! the

raré?f &%?é%?%rwer}d}%ré?ﬁﬁﬁpmﬁk R M ARG i ki SPShte direction.

GURE 1%'s a pé&rspective view of° an i nhal er "accor di ng
to an enbodi nent of the invention;

Preferably, the drive tooth on the actuator is shaped so that, when the actuator is
rotated in the opposite direction from its open into its closed position, the drive

tooth slides over the top of the preceding spoke of the indexing wheel.

Conveniently, the edge of each spoke is shaped to allow the drive tooth to pass over

it when the actuator is pivoted from its open into its closed position.

In one embodiment, a location ramp may be positioned adjacent to but spaced from
the anti-rotation ramp. In this case, the drive tooth may be operable to cause the
arm to tesiliently deform as the drive tooth slides over the top of the spoke to cause
another spoke of the indexing wheel to extend into the space between the anti-
rotation and location ramps and prevent rotation of the indexing wheel in either

direction.
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FIGURE 2 is a perspective view of the inhaler

illustrated in Figure 1 with the cap open to reveal
wo b@soesshpi ece and the actuator in a cl osed pPGT/GBRIVA/004416

FIGURE 3 is a perspective view of the inhaler

illustrated in Figure 2 wthsthe actuator in an open

position; FIGURE 4 is a perspective view of the

i nhal er shown in Figure 1 with a used blister chanber

cover open; FIGURE 5 is an expl oded perspective view

of the inhaler illustrated in Figures 1 to 4 also
ErSthiainBgtsab fGRE k8&nSbh kil @bwbhd 8dsefibed| 390v éthestaliple only, with

devi ce according to the invention; FIGURE 6 is a rear
referenss 1 Hra 4conmP2gyiag detvinge it Wdber il lustrated in

[ : ;

S e e B R P PR B lalenc of the
invenhaher illustrated in Figure 6 in which the actuator

j Lyotally mounted t he .housi ng;  Fl. E 8A an B
FIGHBHE YohE peSRr Rt A o b TERE BRI ) EHnk TG AR cap
opkh € a&lehlathematHpRcS BRd thePRIiAtONIn0f clBds&d pbidtii;

blisters to illustrate the type of cut made therein by

FIGRREy P dy & PREsPesETreie® of the pdater yiisiratad g iguty 3 with the

ac%gg)g iﬁﬁﬁtohgﬁglosi‘ﬁioﬁw of the nouthpi ece and actuator
uring Inhalation froma blister; FIGURE 10Ato 10C

FIShRa 49er pesspeftifergay of ths sxheke showalin Vigaws 1ofith h@sed blister

hi npal er according to the invention with a blister

COYPPFP "6t 8PEH therein to show the path of used

FIGIURE 61i8 2 QFLUEE pBRP&itE videh GURER inbalanilkRixphedad FHiwes 1 to
cross-sectional view of an inhal er according to

hesrngarisetschesip offblistras prrdewith he deieg sO1ding o the

inveaBoAS € Side cross-sectional views of the inhaler
according to the second enbodi nent with the cap in the
FIGIURIE d iandeaypersspusiiviad nsew ef hechhalet YlustESURE Figvoes! & 5

BB PR BBl o D sters for use 10 the
FIGIURUIRE 14 4 A3 @ rdA B edti € aD @1eSPEC thie i Bh Al é€WVEs t9f te @ D Fip@ife 6 in
wh?cr{lb&%iarcrzlteur;ttoroifs piixpor}:z?lllye{n-our]ftsed-to the housing;

FIGURE 8A and 8B shows the configuration of the pietcing elements on the
actuator and a small portion of a strip of blistets to illustrate the type of cut made
therein by the piercing elements, respectively;

FIGURE 9 is a side sectional view of the mouthpiece and actuator during inhalation
from a blistet;

FIGURE 10A to 10C show a series of front cross-sectional views of the inhaler
according to the invention with a blister strip located therein to show the path of
used blisters from the housing;

FIGURE 11 is an exploded side cross-sectional view of an inhaler according to
another embodiment of the invention;

FIGURE 12A and 12B are side cross-sectional views of the inhaler according to the
second embodiment with the cap in the closed and open positions respectively;
FIGURE 13 shows a short portion of a strip of blisters for use in the inhaler

according to any embodiment of the invention;

FIGURE 14A and 14B are perspective views of another embodiment of inhaler
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according to the present invention; FlIGJRE 15A and 15B
show a side cross-sectional view of the inhaler

WO bdoass3at ed in Figure 14A and 14B with the acPOBEGBROKMI004416
a cl osed and open position respectively. FIGURE is
anot her side cross-sectionaljsvi ew of the inhaler shown
in Figure 14A and 14B; FIGQURE is a side sectional view
of the nouthpi ece and actuator during inhalation from

a%t%:il st e%% FI GURE 18 shows an alternative

ACEYNT & AL IPETP BT BFeYPng el ements on the act uat or

FIGOREAIsAGadd01 FNYh SR Qe B s- kbR viidwy 8PthOMhaRAdIustrated in
FI GURE 19A shows the airflow into the blister using

Figite Igiderns HP withribpestugforin gilesed And mreFingaitionugpectively.
£ [ ' ey C
S8 112 RLELL AN HI 5l L3t A5 MBI R R Qe 144
andeldPpect i ve vi ew of anot her enbodi nent of inhaler

di_n t he sent pnvention.with. .the cap n
FISHGRERE Be s Sripi P of BedtopeitT 6R PRI
mhglg@o@g@m%hgtg@ housi ng of the inhaler; FIGJRE 21

illustrates a perspective view of the i nhal er shown in

FIGYREd 8aropspnaftestativh sonfiguation of ascrpiagslamest ea thf agfuator
a&ﬁ%ﬁrﬁ? £lo Jﬂgfsetnglﬁoodt?% ¥t bPLQ iAD.RREN,RPSI ti on;  FI GURE 22

St rat perspective’ vi ew of the i nhal er
FISHORA 19 $Hogusribs aRfoanidt@ thevblisherarsstgrthp pofrcingedements of

e EH T RGN N

eléﬂléﬂ,{sdfrla @% 18. Si de view of the inhaler shown in
Figures 20 to 22 with one half of the housing omtted
F@Bﬁaﬁo ilpgratey 2 PPAPECRATTE A a0oher P BIReDt G deltedsr

ac%tttﬁnitg C@l'el qgseﬁt [ﬂv@nggn QJH! Jh@ rcﬁ%eggﬁ‘taﬁg tﬁ@aétngtor in the closed

e actuator |ss ached fromthe
pdsousi lmgwlatnbl ittlive agsiesk tbxlells)tuelmgcxf\tbqf inlglegmi t t ed

PR G e otinf b carT 0% 0t st SHRE: g 20 bue
afER QB adtBatbk BBY BEendfvbRd2dith Hsfhlto2he bblipsdtb ahesped position;
FIGURT i Bughpies Tothir perspective view of the jahales shown th Higutes 20
and 21 with a sttip of used blisters protruding from the housing and a used blister
door in an open position;

FIGURE 23 illustrates a side view of the inhaler shown in Figures 20 to 22 with one
half of the housing omitted so that the internal components are visible together
with a coiled strip of blistets located in the housing, the actuator is shown detached
from the housing and the used blister cover is omitted altogether for clarity;
FIGURE 24 illustrates a partially exploded perspective view of the inhaler shown in
Figures 20 to 23;

FIGURE 25 illustrates a fully exploded petspective view of the inhaler shown in
Figure 24;

FIGURE 26A to 26E each illustrate an enlarged portion of the inhaler shown in
Figutre 23 and show the various positions of the indexing wheel during operation of
the device;

FIGURE 27 illustrates a petspective view of a piercing head module primarily

intended for use with the embodiment described with reference to Figures 20 to 27
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FI GURE 26A to 26E each illustrate an enlarged portion

of the inhaler shown in Figure 23 and show t he vari ous
w@oasn3Bas of the indexi ng wheel during oper at PORGBR004/004416

the device; FIGURE 27 illustrates a perspective view

of a piercing head nodule pggmarily intended for use

wi th the enbodi nent described with reference to

Figures 20 to 27- 16 - but which nay also be used with

oS R BB A P LR e
FIGARIE @ 7ahitwstrdtes ;thbl Kewldf the Cf@éi‘aglgmeﬁdlrhd)diﬂ& 6B& S i@ Figure

end view of the piercing hea ule shown in Figure
2797 and 27A; FIGURE 28 illustrates a perspective view

Fx@‘um quhy@h@& stS@rQi M&fbfttn@ P?&QQQ R Ino%lnfé\’\ﬁlol\xnx in Figure

Figures 20 to wth the piercing”head nodul e of
27Rng A7é\; 27 nnunted thereto; FIGURE 29 is a side

w to sho the assage, of air .throygh the.

FI&%}%%E fhhs\{ragﬁs ITD%ﬁereec\{vf/ | &8 cr)tz fchfgfx tuat tor Li,_sleéﬁﬁ %% et%boquent

shswden ﬂ@ﬁb@io 24 witalthe phaving thead nﬁjaidlee@iSFlge@pmﬁﬂo\Aﬁted
accordlng to anot her enbodi nent of the invention with

theff hal f of the housi ng renoved to reveal the interna

FICUONON! $ 5idd skddoital fRROG sriq%ai thQ amge bPBRBFough the piercing
according to the invention wl scribed wth

hepd frdafreef Figuf Zjulaeé 1 to 10. Th| s enbodi ment provi des
FI%@I—%@Q?% 3 gl%zxr wo aér% 1nl}1§1 e%gh%%i??énaggerelrle eég gogxta r1ven'9cecorcﬁng to
anbthiek hﬁibﬂiﬁi‘rﬁenttofﬁ ehcaﬁivkdﬁtl@di i dhd ILXL et sPigtk RS ed to
ter during the sane stroke or direction of
te"e&{ iBiF A PR®OREREat or. Referring now to the
draw ngs, there is shown in Figure 1 an inhaler 1
according to a first enbodi mrent of the invention

A Grsisribsidegent dicheinfgle aceondiiete th iip&'ram@palwiy beolesetdiebd with
tef%P n%%tt;‘%g%ne% b@g} aﬂEé‘ §od1 f e&{}%&'{ lgne@ to n} fe dop
m}mﬂns:eddqmm mamdem 22 @ikrceda Ehgbhf ﬁsnig tHeOsa&ﬂ: fpeitor.

?fgg%r}glég n&lbea%tliapigre tlélﬂpgé:‘feg rragéénerﬁgs a gflsrt]:era l,gr?r?gsthte%atarlle stroke

or direction of rotation of the actuator.

Referring now to the drawings, there is shown in Figute 1 an inhaler 1 according to
a first embodiment of the invention comprising a housing 2 to which is pivotally
mounted an actuator 3. A cap 4 is integrally hinged to the top edge of the housing 2
and is pivotable between a closed position, as shown in Figute 1, to an open
position, as shown in Figure 2, to gain access to a mouthpiece 5 integrally formed
with and upstanding from the actuator 3. The cap 4 completely covers and protects
the mouthpiece 5 when closed and prevents contamination theteof or the possible
ingress of dirt into the housing 2 which could otherwise be inhaled when the device

is used.

The inhaler 1 is intended for use with a strip 6 of moisture proof blisters (see Figure
13) each containing a pre-measured dose of powdered medicament for inhalation.

Each blister 62 in the strip 6 comprises a generally hemispherically shaped pocket
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wi th and upstanding fromthe actuator 3. The cap 4
conpl etely covers and protects the nouthpiece 5 when
W@ b@sma73shd prevents contam nation thereof or PEEGB2004/004416
possi bl e ingress of dirt into the housing 2 which
coul d otherw se be inhal ed. ywhen the device is used.
The inhaler 1 is intended for use with a strip 6 of
noi sture proof blisters (see Figure 13) each

ob R R Artah € LB R 6D ] iARRESLEF pfER BB

he@dTthllp 66 ehJ@hRItAtdeln. TRRI s&@;{neﬁé padftbshapad agddefrom foil
17 - 6b and a flat puncturable |1d 6c permanently heat

lamygafeqy &@@Méam%&%wwwwﬁw alyrigiugy gpdplstigogaterial.
therein. The strip 6 is preferably manufactured from
foil lam nate or a conbination of foil |am nate, such

In apreflecnsdl rimbodiment tht bistesscamtsepf albasd andaa pd.eflbe back

di mpnt. the blisters consist of a base.an L id.
B B Bt 8 e AP r SRR B O PR R B oot
tephpytedl alumiSQAt RGér Md 4h &herndl pelymar 89EL TROPaRBGium provides

alum nium | ayer and an external polyner_ |ayer. The
thegnOiFFHE 3R PEERATIRAS e & iis SreralympPioxidse 4 1Bk ¢lginert layer

in ¥ ch&twitih @neoalu%ﬁ%f&%%we%%@nhﬁmt& UGl e lsB&h4: il BMEBe "cold

in contact with the drug. Soft tenpered alumniumis
forenedt' iih wblistérathape. Hain tippcdllyaisdof dridedThé avier golyhies layer

shape.. It is typically 45mmthick. .The outer pol r
et don i B ER o YR e S B B AR
lanihgteldoghpiRirrd Bdatistal dadued, adak® rbltud dadthica MPfel $iyPEaBy 20-

heat . seal .| acquer, a hard rolled alu ium | ayer
30}(%%%%&?%%29& C%Hﬁcwrdw;eraér&eéwabﬁt farer|byade & the

pollyﬁl\ég ﬁaye;:r behasake %&Pia_n{iﬁ&cg URakin %gt_sse?;agné.hﬁlapéﬂaym the
ayer "of the base foil |am nate during heat sealing.

poliyatee l4yat & ¢antadthvdthptieydrag indyde polp veghchlotidai(PHC),he
drug i ncl |y, Vi nyl ride (PVC 0 r opyl ene

ol b BEFoRE Rerddneier] I i By R P s B qer

on lileafoibkdls dephae®tvithn fubthef Digkr b PEI O Bpdtaeslthgpliditvdo layers
%ﬁrther IaygL of PE. . On heat-sealiqg, the two | ayers _ .

of BF PEt ARf Vel sk Pthy- ehaersemal polymer axsiepthhe base foil is
RALY B8lenlca% v 2 dl ase foil is typically oriented

Wppol%am'ege xg{ﬁﬁ. T ejggtuator 3 conprises a lever arm

7 having one end pivotally nounted to the housing 2 to
rotate from

TR B S B B B P SR BT P R B che
hodsigti? €0 3nalAs ittanobte SN2 klesd pbgtibs sBowh i@ Fitded NQP and 4
nto an open position shown in Figure 3. As can be seen from Figure 3, the housing
2 has an aperture 8 therein to receive a piercing member comprising a pait of
piercing heads 9 that extend from the lever arm 7 when the actuator 3 is in a closed
position and penetrate the lid 6¢ of a blister located within the housing 2

immediately behind the aperture 8.

The shape of the piercing heads 9 will now be described with reference to Figute
8A. This is important because the openings that are made in the lid 6¢ of a blister 6a
must be of a sufficient cross-sectional area and shape to promote the free-flow of
air through the blister 6a and to ensure that all of the internal volume of the blister

6a is swept by the aitflow and consequently that all, or substantially all, of the dose
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2 has an aperture 8 therein to receive a piercing

menber conprising a pair of piercing heads 9 that
w@za0s/087353 om t he | ever arm 7 when the act uat or PGI/iGB2004/004416

a cl osed position and penetrate the |lid 6¢c of a

blister located within the_hgusing 2 imediately

behi nd the aperture 8. The shape of the piercing heads

9 will now be described with reference to Figure 8A

. This is ipportant becayse the nings that, are made

i griiaunged 9B bPuO et Bie -8 Mt PRE ISR kD prBT e

ge OB < e Ghi Rl AL fioh AL SNAPNAAQ1RE OMER th &8 or primary
free-flow of air through the blister 6a and to ensure

cuttingtelerh¢ntolfO 4rivea prit of Alat blpdt-lilie cod tache opbeaomndparyatiing
wept the airf] aw onsequent | L.

oI BIR LD PR S B AR IR R R pReing Homepe 10

Eachlof itledlp ntharyofnd feohllirgcattingeelethant 10j1érepagohemdn@d tip.

conpri ses generally "H' shaped el ement, having .a.fl at
Thg auree el lechi PAIPTIHOY RS SISy DUDE Ry CERBRERS FoRtre
i.e 2Ry e A tHel REodla2f €ﬁdtth Rl t! eLIHoREYSER MG Y

cutting el ements extendi ng lateral I3/ across each _end

adpfntageoupte fremny thyi primpngrusiegelamenol 0 pagintdfs poesed tip 10a is
L par S . i t t
EL TP AP SECQURE U IR STPILA (0o bttt
cuttitipt dl&igered EyEot exmmplom bwleate thciliatetcoreenpreecing when the angle
m dway, between the secondary cutt.ing, el e s, 11
of RBRELR OF Fte RRFIBBRSHHS b AGL 80U ORBE 61 nans BFRF of cach of
th€ cbhAsy Qi llehB@n8 0 1tiR8hcH st BRI pdifebdtdm MQavfithe secondary
cl oser fo one of the secondary piercing el enents than
cutting adethetts décondathy semethcight 8f diferrigey o thopri@gangitang n

C e facilit ; . )
P LS SR LS et 0y
otlic@i The phintbbiigHi02 off teaphmafy ¢ttheng ekorda a suhtiefigre above the

el epent,s 11 is such that,the pointed ti 11a of the
PoBiEORBchLY e R 8 SHEMAT SrERgeinen s Do (B ghe PG
cugth% addes: af sitcherak %[e){stQHItIaité'&Q t1ed 8RR Mih e Wik &n tHREblister

primary and secondary cutting elenents 10,11 neet each

bearh etthermplothssieperdiry Fiting glesfentnh bl pegipdp yue thet sepgnd linear
el. nt.;. ' erefor 0 ' I-Ri1la of
e A R i O A
elepidnEliOyl Icate tshmgpeetd meatablOthehi tsgasdy phagraat ahdast the lid 6¢c of
initiated, the first linear slit in the blister before
a2 Rlist5d2- of the secondary cutting el enents begin to cut
the second linear slits in the blister. The top edges

of each primary and secondary cutting o
As can be seen in Figure 8A, the secondary cutting elements 11 of each pietcing

head 9 upstand from opposite edges of an aperture 12 in the lever arm 7 to enable
the flow of air through the atrm 7 into and out of the blister 6b via the holes made
in the lid 6¢c of the blister 6b with the piercing members 9. The primary cutting

element 10 is attached to, and is supported between, each of the secondary cutting
elements 11 and the primary cutting element extends across the aperture 12 and so

is not attached directly to the lever arm 7.

Figure 8B illustrates a short section of a strip 6 of blisters 6a to show the shape and
size of the openings that each of the pietcing elements 9 described with reference to

Figure 8A cut in the lid 6¢ of a blister 6b. The primary cutting elements 10 penetrate
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elementsl ,l1 are sharpened to enable themto easily
penetrate and cut the lid 6¢c of a blister 6a. As can
wheorseensi n Figure 8A, the secondary cutting ePETBBR®4/004416
of each piercing head 9 upstand from opposite edges of
an aperture 12 in the lever ;grm7 to enable the flow
of air through the arm7 into and out of the blister
6b via the holes made in the lid 6c of the blister 6b
iercing_menbers 9. The primary cuttin

the fi éﬁéﬁ rsti@ofng it Kigmes 8]t3bﬂndaﬁﬂ they %’ﬁ?fﬁb?tbé‘ateﬁéﬁfv\‘ievé’nhne“
cuBAG 19§ aﬂer}ﬁac&e%pmré/f bt h@igld@a?e@aﬂ; Srrdets 899 Ahghe piercing

primary cutting el ement extends across the aperture 12
hea furgloerientarothablisieh ¢le sticpaddry yuttngt dempetydil menpicZte the

bhb#eg l(l)? émg% tiu% St ! iﬂcg% a%e gﬁge at R ten% fotilft %tnszgrrcl s 6 of

e an ze 0] e openlngs

pekpaidic@d o @he Ehﬁ lmeef mtrfgrrﬁ&ema mépﬂmd@spjetchmgiewneht 10, as
refeéﬁnce to Figure 8A cut inthe d gc of a_blister

ingprted RE AheMitaly - diEET At SrEnifiediethopeitatipaiiaps 14 thatare
foldag HakldiRS tﬂé bBitek mm M@lml OUE® 8Rsa08hePHtd BRYblister.

enter the blister ar cuts or slits are
TheaelpiebynghedrdsoF anehemblaef forddiogopdnipgs trat garndpyd ovas30 to
t i n hea ters t bl i stier. he
08 M tatrtRRg L hERl a BUAEE S PFr P fiE g hEFmpodipent
of dfight 217} ﬁ:erblisterﬁeﬁlraremssé?amﬁ m&d&leqhemrbmohmirei b&29mm?®
l.i near cu S per ular to the first linear cut
WHigh ey e ?3? §1 PERES Hg2 of okt 10, as
i ndi cated by arrows "C' These cuts have the effect of
creating flaps 12a that are fol ded back into the
Aspihostnein Hguigst, airovpt &3 & pigothbnattocheditethe pide o gle th@ng 2

an%i@%cf%ses ) sgvace I(D ?(?cehv% §ile§ Ibﬂgtap CAHSP A dqg%S%&? ace through

extend to over 30 to
a Sw]leame:haﬁxea dfftha hdufiag @f Tae bpicetv@thifiahe E@ferd)@aﬁrpitge enough

in the nbodlne t of({ ur e é?h the b |ster lid q&ﬁ%%
tojagCommRpa s Rty B i s bifstess sdthegrnrnehs ot roahisnts e,
blis&r %HHI 1\53éx€élidstf90rﬂ?t?{e ‘BBuélﬂg z%ﬁﬂffééﬁta@efs%m%ﬁzalt Sesold o f the

As shown in Figure 4, a cover is pivo tally attached
usccbbhﬁersédd@omft rbélstmméuth@ remaindnghe hoyeisg 3- ’e?petereovea

se%t ()rno%gll}]seg% Sters || it& hg&iart gﬁtﬁo %ﬁ%gecka agnst ‘%hezsqm%%a
sas{aick 1N\bdthle£h tHEGb]MM%nplBS hisd t}&rsg&vmm;fgﬂheﬂ'fa)usmg 2. The

S as et ng‘a)ﬁésa% i< Pl gemsd 18 b Rer b ons Bihan
didchR1AQMHB M i RRELABF blablnBh8RIuE 8IRY ¥n @BE SQRRIAY pdrDBF the
blister strip 6 that would tend to pull it out of the housing 2. Figures 10A to 10C
show three front cross-sectional views through the inhaler 1. In Figure 10A, there
are no empty blisters 6d protruding through the slot 14. In Figure 10B, the device
has been activated twice more and so two empty blisters 6d have now passed
through the slot 14. In Figure 10C, the blister grip 15 has been pressed against the
housing 2 in the direction of arrow “A” to enable the two empty blisters 6d to be

detached by pulling them in the direction of arrow “B”.

It will be appreciated that a cover 13 is not essential and the used blisters 6d may be
removed as soon as they emerge from the aperture 14 in the wall of the housing 2.

In another embodiment, the inhaler 1 may be provided with a cutting implement
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used blisters 6d fromthe blisters 6 that remain in
the housing 2. To renove a section of used blisters
W®@agosBmshl i ster grip 15 is pressed agai nst t heCHEGBR@46804416
to sandwich it between the blister grip and the
sidewal | of the housing 2. _Pphe visible section of used
blisters 6d can then be grasped in the hand, torn off
and di scarded wi t hout inadvertently placing undue
force Qn the r i ni n part of .the. b ter stri
b UE% G FehBPEs S5 arr Rt gl SPRE b ey of used blisers
6dFﬂogiH ﬁ&&@i\h&ﬂ%@k@w tb T @Btald @Rl deERBS15€C Tl aoﬂélferred
views through the inhaler 1. In Figure 10A, there are
ARNGeREH; ?bhl%F Qe peupedtte L Ifgte risegrhe Ibéistsk gtip 14 so that
whed iF is%{(e%e& inl"Be qil%\ﬁklﬁg Nagud %ﬁ‘@ ?]@1:‘}; sy Ak ggdtb\@t\%gen the
nore and so two enpty sters e now passe
blister guig H5talme1 the bpua.mg 21 naRieg amcahiﬂ@pborﬂlmeblt i tht emhz@errl Ipmay
T I L TE R SR
blistelr Strigr sa fidy be mrﬁestoamlaed Y bRUthbAE ANEHhol £BM the device
8|rectJo of rrow "B". It wi_l| be appreciated that a
ang 5 @y oiflghe fo defagh Feciions pf therigleipstiarh shex sgetiamgf

bh@érsr @J@\é%%@% SABRefex, Irhgﬁﬂeg %efige% tfh% Qf&ric@eis @ng[ltalsl %%sshg]le it

in the wall t he holUsing 2. In another enb
is Pt?éerahlh ap grovideray abengmmtde dvhmlt it lgase ubmercgf the used blistets

i nmpl not .
6o T AT e s B A PR e P PR P08 a®Bpinipd
6d to be rennved nay be pressed to facilitate their

%%H tachnment . g&pé gerred arrangenent, a_ bl ade na{ be
HRe8a™ g %ﬁ?fe {tBHACPHBFRREPEIFST 805 PpodgdiRally shaped

ch¥¥ase: 24 td &cﬂ(r@§$:%ﬁe@g§'w%§5dtsh:§) prﬁét&g Gzeacrl c%HEa?nlng pre-
strip 6d | ocated between the blister

méggusngs@of medicemeantt be delefm@humthe ltlhelet hh"ﬁh«ekead_lng end

Ge{g?)fhé 5}:%8"639" geZ\Fegdulnar sl;:e Ctlgﬁ‘q‘lbn%e slggﬁg : S}%I%I} og%r}s lﬂ) 161&0 a

geﬂaylhbéylmdtmﬁ cs@lqt batadjateraaa e ifi copvathiasioa WOkl {gc@itire 8
. the device a EﬁgVOId the need to detach sections of

in thehQysiagy Hs spaiablysteesiy esham indskingrahes] 83 4 ged
blite e @eeHQ)utl'Epﬁ\@dﬁefO edtOh AT H&5 hO c?ﬁﬁ%m&fw&vﬁ?\ﬂz%%deﬁac@%lthe

as possi bl e, is preferable rovide” an
aPﬁﬁWﬁﬁﬁéﬁéh@W@%Oﬁhﬁ@ owting 8ast some of the used

blisters 6d can easily be renoved fromthe device

whi | st unused blisters remain in it. Referring nowto

ThElogmﬂneezszo hivea bousi(igr shos@arFiges 53 tPANREMS IpYrt of the housing
lin ﬁﬁlly shaped chanber 20 to receive a coiled or
2- fisirabie theggopes BiPSostaly atasher teche &ipAgerzof the housing 2 to

endB1E FERSUH LM e inside of the inhaler 1 to be obtained to enable a fresh strip 6
of blisters to be inserted therein. Howevet, it is envisaged that the device could
form a disposable unit in which case a strip of blisters 6 could be mounted in the
device duting assembly and the cover permanently attached so that once the strip
has been exhausted, the whole device is thtown away. The simplicity of the
construction of the device and the relatively few separate components make the

device very cheap to manufacture and so a disposable unit is a viable proposition.

The indexing wheel 23 is a generally cylindrically shaped member with a set of

blister receiving grooves or recesses 24 extending longitudinally along its outer
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dose of nedicament to be delivered using the inhaler
1. The leading end 6e of the strip 6 is received in a
whbkiosoa13ss eed inl et path 21 which opens up i nt BCEHGB2004/004416
generally cylindrical cavity 22 adjacent to and in
communi cation with the apertyre 8 in the housing 2 and
in which is rotatably received an indexi ng wheel 23. A
used blister feed outlet path 30 extends fromthe
cylindrical cavjty 22 and_|leads to,.the aperture 14 in
el g i ﬁélsr?édgfﬂﬁ*@nz?ﬁae?*héroeﬁs%é? SEAper a8 23 te &erstve 2
bli6RO6a SMQWRA dsMhELGRER oI hdehas 1 QEIBa PRI bOExINBNRLSLRY
2. Preferably, the cover is renpvably attached to the

depadlhglomiekheofecedses Brbassi gl ate pindbivbichde egenl tto thehdistance “d”
Lnsi in . [ 1 a5.enahbl.e

oo e QLoD LV Bl bt b, 28, PRI 0, IR R i

inddowgyreheel 28 rogt@ny sefgedxtchdingttheowpbuvhe blise fekdfprl2a and

di spasabl.e unit jn whjch case a strip,of blisters 6
ovEb R TSR PEHE So01Ea RHAICF 195 |SREeiBIthe 55ra°t Rbof
th€ MREinPRFHRNEN kYAt [RGB ePPop Ptite ARE EpdrRGe 3 hi RilDBS

been exhaust ed, the whole device is thrown away. The

esphinsHiie imare detaglihelesonbe evaltle die iotlexing vheol Totaindate e
red| %lné‘é {%V%tyn&f"}% &%%[Lﬁttc?r ¥ W@Qﬁﬂ&&ogﬁ’lf‘ﬁcﬂ!lecréjcﬁ‘ﬁsfa?e if%rrned

ery cheap to manufacture and so a di sposabl e un
ongonsl aldl 2cpriepadifvlr ovopetingod witbxhagcwhiee!|3 RA3villshartly be

eneral ly cylindrically shaped nmenber .with a set_of
< Ref otach su T P i titbe 2t ARt Dged Sp cFeiith 2pend o
shb@lagi 2UdTRAldd¢x RGNkl LS iOUEIBEe fidd theSlih@dGal RaFi! 220 that

to its axis of rotation. Each groove 24 is shaped so
thegtripd eeaitely heldby sheeindesing neheal 23 2d a7 hlisers b g snugly
I . : e .
e P E T ed® oA op o B BXBLRLTRSs IR R
rogoalofitive inhlexiaigstiart &6 tafeedahuseip ¢ hidistentorbrdughede afevice.

air of bli rs, as.indi ed ip, Figure 13, so that
AR e flhiet S itaets 9 Vet aatest G aterel St Bpebieniig 22
doliar @Y @Red Bigstbl fesll @hathf ﬁﬁgncpﬁirbu%il tiNdlo OVEHut d¥erhie m@a&hg@.
wheel 23 is pulled so that a blister 6a |ocates in the
recess 24 of the indexing wheel 23 situated

A LR 2110005 1L | N ARRRLHEGr 85 100ek hiBS and carsics o

Ined in*nore det al ena e i ndexing
driwh getv] 28 thegesmf@t@opearaties poris thet mtabet sdeitoR5 oh théigndexing

ac or. 3 in.one.direction, .ratchet teeth 25 are ..
g} E e i B G Pecsniien bGP BI° e e F dprition. The
drivB @a@C 8 atifegBalBSFohbd i RN ddive PleteEXRI R@Ghg £&CLhaped slot
tooth 25 conprising an arcuately shaggd ranp section
thexrginggfogm a resiliently deformable tab 29 from which the drive pawl 28

upstands.

The mouthpiece 5 is integrally formed with the lever arm 7 of the actuator 3 and
upstands from one side theteof opposite to the side from which the piercing heads
9 extend. The interior of the mouthpiece 5 can be seen from the cross-sectional
view of Figure 9 and is divided into a primary and a secondary chamber 31,32 by a
partitioning wall 33. An outside air inlet orifice 34 in the sidewall of the mouthpiece
5 close to where it joins or becomes the lever arm 7 is in communication with the
primary chamber 31. The primary chamber 31 is also in communication with one of

the apertures 112 in the lever arm 7 that is formed in the vicinity of a piercing head
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shoul der 27. The indexing wheel 23 is a close fit in
the cylindrical cavity 22 so that the strip 6 is
W@ e@an&13y3 hel d by the indexi ng wheel 23 and eaR®T/GB2004/004416
blister 6a is snugly received and held in the recess
24 opposite the aperture 8 whil st allow ng for
rotati on of the indexing wheel to feed the strip of
blisters 6 through the device. As the indexing whee
r ot at,es, rs 6d are fed out aof. the .
o e L RS N5T sbiiAReha (e B FAS mpty Bhinpion b e MButhpicce
5 ahf n@iig&brhﬂﬁnﬁiaﬁbn 3Athotlit oBhertdperlQUSING the 1&veliME. A bypass
pl ate 27a depends_ from a | ongi tudi nal edge of the
apﬁr&% PSeﬁXFﬁnﬂSéh@uéérthff partiglogingealh Ao sgmieieimtbegytimary

ch&R0ReT 3R Qhé%éclana CB%BQ@BZ %&%Qso%@ tRLk \*ftlﬂeoelcgﬁjl%)ﬁgﬂgrent.

wheel 23 during rotation of the actuator fromt
open to the closed position. The drive pawl 28 is

Thlfl?)g ape hs er?ﬁep Qhrtogeh?%r 7 T4 eIrat & g‘??%ﬂb’é Cut%}tﬁgg?sgosed
wtthﬁbttﬁ:gzhfaﬁﬁi& 2hica bt o sd Ele\iﬂy paatl in28 Mﬁsﬁ anagl bd Bﬁ)tectated
uthpiece 5.is integrally fornmed MAth the lever arm7

thap e Flserdt HAHRLeS S aisdP Al mPRBRb A dieber RBsagFat the

bheppe%t@whpuwm% Qespfc,a@maw %*temel %Eﬁé@go hgadHids edge
extend. The interior of the p1 ece can be seen

Ge pf thm tthip byrtbs dndreoty whedl 29 |ae\tbh@fnd5mgg rvehedl 2hibtaigs.
divided into a primary and a secondary chanber 31, 32
by a partitioning wall 33. An outside air inlet

ToQirefdnt @oB4diohrvftthe irkied@galeeD?3 tdtReMbuh Dk @6 @o&atich @>$ €he
to.where it j e. |l ever ar 7.1s i

b
ACtPIRA e ERer éngwqf%%ﬁ@e% r%gﬁ?ﬁaiﬂéfp TR R tegta YTfﬁémﬁﬁl rw&#yﬂy

fleSPRMBBI 3B darkin@hs Anii o LORAYWALE BY iR Iwrhﬁu? t@ca@e‘s ih B8 of the
apertures 11a in the lever 'arm7 that is torned in the

tecgiset af the iotlexingiwdyeeh %Wh@é_ds n_QrochIectrbtea bleﬁeh@haray shown in
Fig‘r&rge ?bﬁn%a emgngt( §6 th% 1%7 m%th thqul xri!n WIYLE% u%gehpetev ts ‘t%he

and i n-connuni ca
indaptﬁgtwd[eel BB Broinm rdstheng eV edleRE @sn? 38 Ap&ymss&oap&ktdﬂve p3<ﬁe 27a
ext ends throug the Ertltlon g 33 to .
whichPaRESSRE R TdPinrsR yh¢ Pabt Ol AiHhE Kecess i tiipsy jotation of

theqhasstaeg wikel B whER BN ef G 3 %Joaaﬁeq&%ﬁp BBER Bbsitiéhe
path of the blister strip 6 through the device and the

way in which it is disposed within the chanber 20 can

wWHE tﬂ? E@ & %gé/q %rhom tFS S %4 dg tet st? G o3ld b pulled

appre ed t Coi ter s
frohod&eﬂqusmgtm dd p]retrht& thhaﬁ’@&fonﬂQeﬁﬁeﬁt[}a(ﬂefbhﬁaME hfti@btation

% is é)go%lr\fgle{l Rg tw% ggP%ﬁgg ég’ggogesc%nfi (z)lntal—rr())ltjaltlolnntga\xfl%gcheas a cam
surface 40 thereon which is engaged by a cam member 41 on the actuator 3 when
the first anti-rotation pawl 37 is pushed out of the recess 24 of the indexing wheel
23. The second anti-rotation pawl 39 is therefore locked into position and protrudes
into another recess 17 of the indexing wheel 23. This prevents the indexing wheel
23 from rotating by more than approximately 45 degrees and so the strip 6 can only

be pulled through the device by about half a blister width.

It will be appreciated from the foregoing that the inhalation device according to this
embodiment of the invention has a very simple construction with relatively few

components. If the cap 4 is integrally formed with the housing 2 in a single
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6e of the strip by the indexing wheel 23 as the

i ndexi ng wheel 23 rotates. To prevent rotation of the
w0 nabsx371363 Wwheel 23, ot her than due to rotati onPOf/GBR@4/004416

actuating nmenber 3, the housing 2 is provided with an

integrally formed resilienthy flexible arm36 carrying

an anti-rotation pawl 37 that normally | ocates in one

of the recesses of the indexing wheel 23 which is not

occupied by a blister 6a, as shown in Figure 6. .
mcE\i‘é‘&g SREARE BFtupins Spafprozer W‘E‘E‘ef Hah; tﬂa EH%BP%%@ thg piercing
heRd:8Y 8RE 81l D Sldtd dexh N9 nERle l?a%flerSQH!aﬁQHﬁE 'n'i@ﬂdiﬁg, the device

rel ease pin 38 upstands fromthe drive plate 27a whi ch
caphgdgesed fremarnded7ast b spushmohtdedpiistBPagist of the

recess to allow rotation of the indexing wheel 23 when

the actuator 3 approaches its fully open position.
Opdhgribr bEtheanhaldB 1 ivll def iecdadribed Vhéretirecinbslsr 245 néthie use,

bust er tri@ 6 could be pulled fromthe ho sigghz. T?
thpraeard i kevernatdh d GHdPPBLP % LAP G Rabiigh the cap @ covets
th@&tohug%&ts RRd PNev 3% hS7 Héﬁ@&@@ﬂ&ﬁh@&ﬂ&% &Othe housing 2

The second anti-rotation pawi 39 has a cam surface 40

withhdvegoercintgi ndads § estrepalépedthivyugh bamprertred iMthedrpusing 2 and into
act.uat,or whe he fifrst . Il t 7

« RO e SRS A 0B Rl BRG] RPllerie biog

coffignis@Cntheaipperthoftaietan 2p @fithShdesingheiel 23 edjhooited the
into positjon apd prqtrudes into an r recess 17 of

sppfiEse hdei g* BLeT ood S0P RPN 3 It iraces aion oF the

indRae) w1 LBAMeit A8 RAYandRbE ot D18 fh APRIOXin Fstich. 45
degrees and so the strip 6 can only be pulled through

the device by about half a blister width. It will be
eci at fr t [ that: by Lat.i
WABPESAE LA e L 9519, HSfvd 08 AR B0 chown
in Fggira 3vAE yhslewpt £ent Grpitatsiahe davaiphinl 2@ batthy driye plate 27a rides
conmponents, If the cap 4 is integrally formed,w.th the.
upridg SHRY sectiap 26 SpiRipe ono 9t the eI H gindhf fad 26 f%ea?‘gfmg

whtel 23 LM 0B dotBaRIJNESf W bduckDE WRAH PBIREEsDONLEE fully open
pJerC|n%jheads 9, the drive plate 27a and the drive

popidigin 128 bepn aersbhdrasrbalvaiipgigurhd, thedtive parl A5ehap geapbgd the
f.r as_ few 4 ded: {4 :

colf TR 1y 3yl T B B S o

shbtildet Phad eliathsitbe Actiaton 3Us egtatedebachpn dheavyobdsite direveen from
arm7 are hoth in.a closed posjtion i icht cap.4

R T R R e M

shORIAEF &Y L¥usROANBdeking wHedE2Plo iRt NRUSIHING 2bpitdidted Bt if the
pi erci ng heads 9 extending through the aperture 8 in

leven @rthduigiqq)g opepgditq i frllest extent belore being returned to its closed

position, the indexing wheel 23 will not rotate because the drive pawl 28 will not

have dropped down to engage a shoulder 27 at the top of the ramp section 26.

Just before the lever arm 7 reaches its fully open position, the release pin 38 on the
drive plate 272 engages with the arm 36 from which the first anti-rotation pawl 37
extends and deflects it so that the anti-rotation pawl 37 moves out of the recess 24
in the indexing wheel 23 so that the indexing wheel 23 can rotate and the strip 6 can
be indexed when the lever arm 7 is rotated in the opposite direction. At the same
time, the cam member 41 engages with the cam surface 40 of the second anti-

rotation pawl 39 and locks it into position to ensure that the strip 6 cannot be
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a previously exhausted blister 6d lying i medi ately
bel ow the aperture 8 and constrained in the uppernost

wo e@s®373231 of the indexi ng wheel 23 adj acent tBCT/B82004/004416
aperture 8. The first and second anti-rotation paw s
37,39 prevent rotation of theg_indexing wheel 23 in
either direction and so |locate the blister in
position. When the cap 4 is opened, the lever arm?7

an.be pivotfed into the position sho i n Fi.guyre. 3 .As
pufiECepy B hib ! By Gote tnbheprspRoRT BRI e St E e o

plate 27a rides up the ranp section 26 form ng one of

the ratchet teeth on the end of the indexing wheel 23
Ashelleyer pion 7 de atviosed bickinto ithdex¢chposihes| the Indsséng gheel 23 is

I St S

o o R DD EER, L AREEE Phs SR UDS and
thd $heutdam27sectheand@6ng@wiiedrd3p SV ldbwhealgae¢meain T erdiaeéd bafk
._a.co reapondjng shoul der .27 so Qﬁ@b as the actuator 3. . 1
060 JES,LRSGH LGBk G IHEBUPOBIYE Hr PP IRHPEHIQ he's origina
poSiEBAs 1R kin3ahEe |i1<11§e@<€i1$&§£41 1280n pBRYATVRIERBEHBAIIFRERR iddRRing wheel

drive pawl 28 and the shoul der 27 causes the indexing
23 \hiset theangxg bligies Ob info pegitiqn wemediprebichdewdhe aaertyse & igghe
hohgxgﬁ.arn17 is not opened to its fullest extent before

being returned to its closed position, the indexing

wheel 23 will not rotate because the drive paw 28

il . not have, dropped down. to.engage shaoul.der, 27 at.
In fheofind)Sage o ae PR Sadis ShiSaST AR Thihg oA ydpiton,
th@pidtcing BB OSpdst $hiloubh YhORAtROSiih it hotdifs RahEFSRetRL the
.38 on the drive plate 27a engages with the arm 36 from
lidfiodihe Riister P thadhes iysobatn BRVphIto Prsiiendiiodedpdrxing wheel
2308hd 8645y bbwSRBab il hRR. AN 15 WA AbLOSk paMling] MOVes

the recess 24 in € 1 ndexi ng wheel 23 so that
t he i ndexi ng wheel 23 can rotate and the strip 6 can

be i ndexed,when the.lever.armZ is rotated in the )
Wb E ATH Rt A HLDIeH b e DL e NG asP i speed in
theddecBA@AYBabEN32 Baisea iy $6/bE defvitthrobigh Be: BIREONGL from the

antirotation pawm 39 and | ocks it into_ﬁosition to

ousitialeinleit inghsprimpribcheamist 1 vad the atrilpy| neaing dnin the
levleP 8roh PNA Blijche t e)’:H%gwE han.arpeox PRLEl ¥ Nal hi-hbe thrpugh

wdth of a blis As the lever"arm7 1s pivote
theblesiteri it entidiss teodmd qposiitddohereimhevhipléxéangedvirgeth@ 3

is,rotated throu 90 degrees,as a result of

se g e bt B TRAPTT e Rk AT AT Vhe shoul der
27 on the indexi ng wheel 23. Wiilst the lever arm7 is
rotated back into its closed position, the

Tha spibulcst arflow geagrased thigughthreerpesms Al thetlpgitatm 7 around

thepfviie&iiz{?lzlement 9 helps to deagglomerate the dose and create a respirable
aerosol. The air bypass orifice 35 in the partitioning wall 33 between the primary
and secondary chambers 31,32 reduces the overall pressure drop across the device
and so makes it easier for the patient to inhale. It also increases turbulence in the
secondary chamber 32. In a particularly preferred arrangement, the bypass orifice 35
is situated so that the airflow therethrough, indicated by arrow “Y” in Figure 9,
meets the airflow entering the secondary chamber 32 from the blister at a tangent ot
right angle so as to create a cyclonic effect or increase the airflow turbulence to

assist deagglomeration.
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posi tions | ocking the indexing wheel 23 in place. This
rotati on of the indexing wheel 23 brings the next
wWbhiosna13s56b i nto position i medi ately bel ow t hBCT/GB2004/004416
aperture 8 in the housing 2. In the final stage of the
return stroke of the lever_aem7 back to its closed
position, the piercing heads 9 pass through the
aperture 8 in the housing 2 and penetrate the lid 6¢

of the hlister 6a that has just been ved into
Of&&stfl? 56?}%_ 2% ety G e i T e, 3*&53%%"5%1% pipe opened
andl @RIVishbY sdcAPRIcAId A ed Bhisthsl tha PBWIPACHEBEELEPEL se W ReBain
user_inhales through the nouthpiece 5 a |ow pressure
withég thmdqvicecasdus elieidy hdve expletnedary chanmber 32 causes
air to be drawn through the blister 6a fromthe
outside air inlet 34 via the primry chanber 31 and
A $deendietdblodishaperfithe itthaleriaacddding @vibe iavantidn &id now be
i ndi gat.ed by arro marked. " X" in Figur . This..
de%ﬁ“?"FﬁW m%*a@ﬁf fHECBFT & Bievbt drittal < fis gipbadiment, the
acfrad 18&S BleMbapWolv6lind theCABNLILGELCE R Ahd thEbBEEOR fadrYed
chanmber 32 and fromthere into the patient's airway.
whipRahe gaibis| apspedppd Indoxgé frerwivedhe Reguivsed bligpeinte pesipon
' 7 pi.er.ci I | pS..
ek LAREe Ty B PLR L TEl S e
thaas oaglsimplago aiperdoy,pashe osdrfdoee ndbhave tohepepatht ichp bafarg
.wal | EB betmeen.npe pri mar 3@% secondary chanbers
prpiings Féﬂﬂ%@%t?ﬁ%‘%V%@dyﬁxgﬁ tffe drop across the
device and so nakes it easier for the patient to
inhale. It also increases turbulence in the secondary.
Referainpée tiapexpledes wawtdfdigwe(ly, frednbilpell inyimdagentdsdevice
i ce g : L
R e T S S A T e
themeesing lneheal 2T how lerherplged Weh sgootiddrgeaoitarnbdd wdch is

fromthe bljster at a tangent or right angle so as to
atiachiesd g the Syleig wheet Fiach OB Pher shte PRAVETP gy Showe) so
thdtUhD W RRFEG WikeB IS ksl rSl@RIGLONRE dithOfe gedirecl TR 41§ one

devi ce has been used a nunber of times, the side cover

diregriermgf frsatdpraibel seatrbesldolngsipt ko tateteiip fhaappesitgslgpction

rdQﬁ%?@e&éiﬂﬁ&i wAgliaghed fromthose that remain wthin
the device as “has already been explained. A second

enbodi ment of the inhaler according to the invention
will now be deﬁcribed Wi.t h £ rticul ar
t

THEASLREE T3 ST ORH T SRR > SR e embBdiment
and comprises a lever arm 7 with the mouthpiece 5 and piercing heads 9 upstanding
from opposite sides thereof. However, in this embodiment, the user does not
directly pivot the actuator 3. Instead, a cam pin 41 protrudes from the side of the
lever arm 7 adjacent to the remote end opposite the end pivotally mounted to the
housing 2. The cam pin 41 is located in a cam track or groove 42 formed on the
inside surface of a cap 43 pivotally attached to the side of the housing 2 at the same
end but spaced from the location at which the actuator 3 is pivotally attached to the
housing 2. The cap 43 also carries a toothed gearwheel 44 attached thereto for

rotation together with the cap 43, which lies in meshing engagement with the

gearwheel 40 on the indexing wheel 23.

As has already been mentioned with teference to the first embodiment, the
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actuator is coupled to the cap covering the nouthpi ece

so that a blister is pierced when the cap is opened
wa@pasiostsexed to nove the next unused blister iPCDGB2004/004416

position beneath the aperture in the housi ng when the

cap is closed. This providesga device that is very

sinple to operate, as the user does not have to open

the cap before pivoting the actuator to i ndex and
TSR R B ELE LA Lt SRS Y Bt
cofl@saftioned thivid1itivieBf RkEIREP &kt Fok ieksthpRifate gertvheel 44 is
. except that the ratchet teeth on the indexing mheeg 23.
integipl) Forens ‘OprReewithithh cap pebilFetrtgar SFoETg HagspR with
thd SoRIHACRa ] LitfeNe dNERE A9 WRREIh HL ReAcO RSt BRYoied from as

cl utch mechani sm*(not "shown) so that the indexing
fewhed! 5 28 6whdyldedphstc puget her with the gearwheel 40 in

only one direction of rotation, the gearwheel being

free to rotate in the opposite direction relative to
Diuche thadexilngmieel pdds addeingsiciatodrthddsviae, shedeli@imore storage

constructiqn to_ the actyataor 3 . of. the first enpodi nent
rO%de&*Bﬁﬁf*? 8&@6%@2@@?@% PrdetRcPS Ehﬁ%aﬂ‘rﬁﬁ% tat gyt be

re-Bil18d Gk REpINRATS: 19 iPSiANGL Nehel deFBOBP OIS bR s&tdBSention will
t hereof.” However, in this enbodi nent, the user does

haygot celiackt td ol kesweetht 2ad meere 6haB 10Q detes adthongle praferiahly it
. [ Obf fromthe sid he | ever 4 | nt
i b BRI Rl LB ADE ) a5 15 Y Ly S BRRER 5
andl 60tdogeshdhsipagload o laschclalistgi rAayiile betweeadiugchnidri 0@mgam
rface of a

track or_groove 42 fornmed on the ipside
HoES S H{UOTRI TS PANPLHR o sefRn of Lede DS MGuBPHg 2
préferablieb SFEEn eNelg RHY 20RBC AN 268 bhepd LE6AL theNd@d toMd Ch
the actuator 3 I's pivotally attached to the housing 2.

simMicitg afhe4Bvige geayces difpasabletanse hdhg bliptgtreedntaiged therein have
d r t] ' t
beBLbAGRE Th AL, VLG RLA) LAl 0RAIPL: P ipdinf Bed
endeaurshe pirevdit eampdimgi ndexi ng wheel 23. As has al ready
been nentioned with reference to the first enbodi nent,
the- 26 - inhaktion device according to the second

ORRH FEMe iahA& NR8rdBny &S theSeBOAL BBk G WiRMoW bddescribed
relatively few conponents. For exanple, if the

withepariipdlet tedepepes fontligyieallPd dndk Y Asogetirereeniin Figuse 124,
oS85 00, M6 A L TS SOSADRL R
thadgpeirage 8an thehdwingp?l by hosmmasf the cam pin 41 located in the cam track
42 in the cap 43. The cam track 42 is preferably shaped so that the cap 43 can be
initially pivoted relative to the housing 2 by at least 90 degrees without any
movement of the actuator 3 occurring thereby allowing inspection or cleaning of the
mouthpiece 5 without piercing of a blister 6a. However, when the cap 43 is rotated
relative to the housing 2 beyond 90 degtees, the cam pin 41 is guided by the track
42 causing the actuator 3 to pivot into a position shown in Figure 12B in which the
piercing elements 9 extend through the aperture 8 in the housing 2 and penetrate a

blister 6b situated immediately behind the aperture 8 within the housing 2. At this

stage, the dose may be inhaled through the mouthpiece 5.

As the cap 43 opens the gearwheel 40 rotates due to engagement with the gearwheel
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fewas 4, 5 or 6 noulded plastic parts. Due to the
smal | nunber of parts and sinplicity of the device,
WO b@s®37383 nore storage roomw thin the devi ce POT/GB2004/004416
blisters thereby reducing the frequency that it nust
be re- filled or replaced. bt is intended that the
devi ces of the present invention will have a capacity
to hold between 1 and nore than 100 doses although

preferably it will be capable of hol ding between and |
1455 U<aR “AnHomsEes pFees agﬁv ReCTEEH O B S rtexing
whEBE2 PAYL0RG 1Btat8aE theltlab S8t oggaecbﬁlmte £RvIAASlis rotated in
1 COng. However, preferably, the payload is in the
this digstatirestiopnijorevE0nyceathd capdd iprethieddb|tie bppowerditechgn,
. and 2 Lt ow L al 2 a rent . that. dug .to kt;s
e ST esh p it delh Bote P RARNAR stilfiact RO of i gegrwhect
400 trahsfefed ontlad eldxihf erheblhay thab e tatseshdifpoveniehiest
.case, .the_housing. be forned as a permanent]y . . . .
bhét@agwt@ ﬁ&lgs@ﬁ?tewga%? BRRSHE o HpER BfgePRepEt it id&ﬁf dring initial
md e BALSS cACLDIRIEs bfed REicS 86000, SIROSI AR AL tuMI: 13 will first
now be described with particul ar re}f)er ence to Figures
be p2yotadicduE2B. thAsngapemsat sbthy dam Fingtlr & the Aamyiineak 4250 that

43 i I ' ' h 9
BBy Ly 8 BLHSLE0, 05 B, PR gl

shbyn i dgirofi2Ahe cam pin 41 |located in the camtrack 42
in the cap 43. The camtrack 42 is preferably shaped
so that the cap 43 can be initially pivoted relative

It Qo e L08R NE 2hBYerdbodifRat, AA0bRAHEESwINILRUSulBBY provided
novenent of the actuator 3 occurring thereby allow ng

in tresipetsitgoh 2d aclosankmeoprintid avoeachpilistes 65 regdehls hrough the
op@hi?lr Br¥nd W%.ot&xlnstthgr 91 anmx\ﬁl\{(?tr thﬁ%% 1‘1%8 dggfps tﬂgt hate
rota R eyond

ted relative to the housing 2 egrees,
bethasaibon fhian réddain Sn g disdibebThisheroidsabk néd2d éausedigplidaeed dose

actuator, 3.to pivot into a positi,on sho in Figure ]
coyRiEng e ¢ *é’—npftpg!a@ e e BHRRlECB g LRI B e housing

2 ded BOSMLUY &1 Pattihlly 18- MQUELRG, &raREYArBRNRLEALIR 0Bt the
blister 6b situated i medi ately behind the aperture 8

nugibehiof blittersh®d earhaiging in tee deviies eanagieatlyt hresegpsrovgy thewalls of
th‘itﬁhal.gdzthrough the nout hpiece 5. As the cap 43 opens

%usée%r'v\heel 40 rotates due to engagenent with the

gearwheel - 27 - 44 on the cap 43. However, because of

t he one- .clutch hani sm the i ncﬂ Xin \Mi’ﬁ | .2
AR g OF SUEHE | o RIS A 5 AP0 PEOTER R e naler 1 of
thOBRENAEL A d SrokRlc@tRth derations, cut-lines 50 or other frangible
features to facilitate the separation of the blisters 6a from each other. Alternatively,
ot in addition to the frangible features, the edge of the blister strip 6 may be

provided with notches 51 between each blister 6a to make the strip easier to tear.

Another embodiment of the device will now be described with reference to Figure
14A to 19. This vetsion of the device has the particular benefit of being small in
size relative to the number of blisters that it may contain. Instead of placing the
indexing wheel in its own cavity adjacent to the aperture in the housing through
which the piercing heads extend, the indexing wheel is formed integrally with the
hinge, which pivotally connects the actuating lever to the housing. This frees up

more space within the housing for blister storage. As can be seen from the
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this first direction. However, once the cap 43 is
rotated in the opposite direction, i.e. fromthe open
WO 00051087363 osed position follow ng inhal ati on, BCT/GB2@H/004416
the gearwheel 40 is transferred to the indexi ng whee
23 so that it rotates and mpyes the next blister 6a
into alignnment with the aperture 8. It wll be
appreciated that during initial novenent of the cap 43
fromits.open to its closed position actuator 3
apipg £ PR ocer g e s ey REAR of ¢he
campin 41 in the camtrack 42, so that the piercing
elenments 9 are lifted out of the aperture 8 and back
Refqstipg e tpdagtteditistsitl, thee guphovp Ao perspectaipiiskyelthe
_ t ine e . . c . |
T R L i R AR
thofirseasivodlmsttemndéanmadabheusing Slidhvingencwenitog5din the form

wi.ndow saq .t hat the user, ca nitor..t he nunher of .
of AREE RGP MEveIDESH(RER BF TERHS P AAAPRS A A ereiog
mehebdr G8mplRESa BYRITPidrbRg Merds §Dthad c£@AR fidratiedledtasam 53
counti ng nmechani sm often found i n_conventional.

and) dxhatesis anmpesinapr v Re hausingrivhen kg 2stwaien P 5o wrdrsey
1 i ale l . s show
po%lg? Q{%ﬂ file lﬁ%é‘r%rfﬁeﬁb{yi u@s&ﬁﬂﬂ&rﬁ%’éﬁﬂt PR &Ik 5595 shown

e nunber of ers 6 r ning in the device
in Egure | s Aycapdisepivotdiiyouigbhddhe thallosisiog Slhadheogemlle to
2. shown in_the Figur 3, the blister strip 6
cofitgbF T O ULe e A HETERRA € £5T Che | nventi on
may be provided with serrations, cut-lines 50 or other
frangi ble features tg facilitate the separatjon of the

Aspyifls fher irspand pesiond o stiments. Rerpyapiegepy 1o Bifegey with the
levf gh‘h 159 QItBQu%lhﬁ Hak qui'a}?% atfcﬁasteﬁﬁﬁ_?culatrrkgc@&g?ga st&ffich the

blister strip 6 may be provided with notches 51
liphetmbe plasead rsipposet thatubylar sakeon Whichtis plprcedisi die mouth.

t ear . t her enbodi ment of the devigce w.ll now.be -
ThygBins BEReRrHEPErErE e fovt G e rase My WS mated in
the/ &fosi-adt tidhal Fiew A \Higere MBSl Headppedidtad e ngé hi-wof

being small in size relative to the nunber of blisters
CORTTRCIOP YO 19 the fepEatFtion qfi the pHY2Y Hesaribae Xy
refORGRL b Phd s QU sERN i HiBERR anH Qo LCAABRE UHESipkiBa of it

the housing through which the piercing heads extend,
will e nhrideheirng Hatweetr, iswilldravgpréqitted tlzdtibpcayise tthe hglexing wheel
s e el e hraer rede® TCROPE pRa TG Fien he QR e
pid10diBis W afppakiedtigh Hisak 3@EporABldxRIb80EesSERNLd TYM t he-

28 -

The device 50 includes an indexing wheel (not shown) incorporating a ratchet
mechanism as has already been described with reference to the first and second
embodiments, except that in this embodiment the indexing wheel has been made
integral with the hinge about which the lever arm 53 pivots so that it rotates about

the same axis as the lever arm 53.

When the cap 56 has been opened and the lever is pivoted from its closed position
(as shown in Figure 14A) into its open position (as shown in Figure 14B), the
indexing wheel rotates together with the lever due to engagement between a ratchet

mechanism between the indexing wheel and the lever 53 and so draws a blister into
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draw ngs, the device is able to contain a coil of at
| east 60 blisters. Referring first to Figure 14A and
wa4m5/081363 e i s shown two perspective views of PEEGB2004/004416

i nhal er according to this enbodinent The inhal er 50

iIs simlar to the inhaler of the first enbodi nent

and conprises a housing 51 %aV|ng an actuator 52 in

the formof a |ever arn153 pi vo taIIy nounted to the
housi ng 51 at one end. A piercing er conprises

ahgfav?ﬂtowfpﬂ@raﬂeﬁgr%%ﬁ%d Beatendt tle%&lé%ﬁ%t Tpenittach &dfovever,
wh@h Th %é?ev@pg rEREAI Lo 1B aas&png&aeﬂ(f@ theidddx :gevaabéwnot rotate
he actuator 52 Is i osed pOSI ion wth he
du¢ eq/dre ratamebBeklyimgn salse hhstteaktlnyp tag]almstattdmerm dussicngd
ratgl?étt cgﬂgac%om%we%%%rlﬁaé}éﬁg gfﬁl Clazgxdstgg I‘hé) gg}g/g)%eavcenvs backwards
rothHén ERLINARLIAE haél. Wigthgt die fimahph@iof itlse Fedlrnl sﬂrdksgche/iaexcmg
with the first and second enbodi nents, the nouthpie

elegrenfssq eiterst dirovgh Heransivey er aad Rl %etlﬁo%q#euﬂﬁlgﬁ%%blaﬂef-
ThErd'o@QQlﬂ(ﬁ{)téﬁﬁ $6M,6h1,68h 3o gﬁtthé’ﬁm% lipgtsmhi ch the
I'i ps can aced, as oppos to a tubular section
which is pl aced in the nouth. The shape of the_

const it is
As TP ST A pS SR RO Rl Ry, Yt Vet bngb T
incbkpdtatel 2 ERnap rt&@d:cﬂiv%d.lskh dlistehe Howeray, tRMS hotiedseMfinliafd
very simlar to the construction of the air
%rﬁ? (see Figure

thed‘é%é hilistsgs WY Rioprly be et ut of theederices
1@6&9%&;(635@%@% %t&?e fagznﬁa%mgmgéd PikQo anfy e tﬁ% bkt by

de here ver be appreciateéd t
pulb@g ahlge aghesu thdedgnin thivatitection rvicatod By ek sy ifi thydrawing.

h d bl
Th{e cubtm d%r € etl:esse:‘:r]% V\?Cg {I fséc1 tatasdegtcaxrn%fi‘ ]it e“%]ﬁsbﬁ 1’{0 ecf [hat the

stril 10 Plevl tddSREmMb @ik pull&l) outTer:hd eeiice bpehd pfetdjﬁlgﬁeaafs which
i_.ndexi ng wheel (not shown) incorporating a ratchet
a“ﬁ@&ﬂ%ﬁPéﬁﬁg§fﬁé§déF?gﬁﬂ§1B@€ﬁﬂ&€scr|bed with reference
to the first and second enbodi nents, except that in
t hi s enbodi nent the indexi ng wheel has been nmade
It willk legarmiremtteﬂ thitenficogéiguiation Qﬂmi@hingheerhlevenasabww
incf \}%g’ 01;5 g‘ﬂ% gmrsot gxgec aasaggtgrlél%]n ! fl
incﬂLQiéeﬁeaﬂuSespﬂqVD&rﬁﬂnf:é tHa flés o(f|ai1€1ﬁ€b fredilisied flo @ﬂser&MMemﬁund
Figure 14A) into its ope(¥£§5|t|on (as .shown in Fgg
deaggipymerp Han PR CHHMEe B T PC B g ot the Blister. One
pal!tr%\ﬂﬁ& aﬁuﬁgéxﬁetﬁmwgﬁ@heggkmﬁﬂc@ rrfa?tb‘él'b%ployed with any

embodiment of the invention and which allows a freer flow of air into the blister

a S . as
i R e

will now be described with reference to Figures 18 and 19.

As can be seen from Figure 18, the piercing member 60 is preferably integral with
the lever arm that has a pair of apertures 61 therein for the flow of air into the
blister and the flow of air together with the dose out of the blister. The piercing
member 60 comprises a pair of piercing heads each of which comprises a pair of
secondary cutting elements 62 spaced from each other and extending in a lateral
direction from a pointed primaty cutting element 63 which is mounted on and
extends between the secondary cutting elements 62. The primary and secondary

cutting elements 62,63 extend over one of the apertures 61 in the lever arm 53..
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mechani sm bet ween the indexi ng wheel and the |ever 53

and so draws a blister into- 29 - alignment with the
wa@p@sisrss 55 and | ocates in the blister supporpCbiGBed04/004416

58. However, when the lever is returned to its cl osed

position, the indexing wheeh,does not rotate due to

the ratchet nechanismso the blister strip renmains

stationary. A second ratchet connection between the

i ndexj ng wheel and the housing prevents backward
Eafb@éﬁh%ﬁecpﬁéwweétsa&@e%@éﬂ Fﬁgntprfgstftrrﬁateca’a‘?fumg

mérH@erE %E&I r(ﬁbsthgtogx%enci ﬁ@erpﬂf'ﬁghpgﬁz A S?Cg%[ge§ o@@h@ﬁ(ﬁﬁ@ﬂz cuttlng

hrough the aperture 55 and e the lid of
el@adlqng $édTht fisttend sTrmdiostng glemrdwm 62ad\p2bare utmhatdé}t jrghed
a\x}tztg rf ng Hb b féy/?roadrs erp &%epﬁgnz%tg%ftgngs gcér\r/lglgteupstan%s rf%;;ﬁ rtﬁ pce
se¢diﬁ:1@fyp@ftahﬁ nienfHea R ek thopsiae aihve ﬂﬁefd:stbzlﬂcssteﬁbﬁd cuttlng
wever IS is not fssentlal and the used blisters
meppkers .%P%b BECFEFeERIGY CRITES Fdvment, 02Aneht t%gseé 59

cuétﬁ%eelgﬁgﬁ'trs &2 ],iﬁéhrfm}{wgfgl}e Ay 4B QIE D& eRRE thattRe @gtﬁkzﬂ%tlercmg
used blisters may be torn off by pulling the

mqglaarr@t hztshﬂeare@hgésltarpetih eidgiprebis dn Shn@tneatF@lrby 9Bhéns open
coPstr oc\ét\:écol nal]:oavts o ds Ze}%ér(r:]% n%%\? %r(ﬁ#}dt th]e%tcge%% 6{;"3%11{%% 268 ohn-gpﬁgon
witli tHepit2ingf aymbtedddgamebebNPigaud BACa Otk shfe debih dewicee
y the |erC|n heads whi ch %) Iocated in a blister,
W‘§€b SFF hewe 1 Hgure t be appreci at ed
that any conflguration of plerC|ng menber may be used
including solid or hollow pins as well as piercing
It wilhbe sppidoiatedethat fhe dl@eelsegner abthe piercenef ihgerrpeeat trvegtion can
be chh%genepohsem C(%ftte Cf%éfSlzes flgg{ s ag)es o@tb%steps Ip\!trlt}‘?er% Iré ateatlugnber
oner at
and mxraﬁgmeﬁtg)fq)l&wusldaﬁ peaiaritd @uithin tige td@pe ka>|f It]Sd Brven@me For
g | ar grrange nt of pi.ercing head 60 whuch my .
CXHISP ”6?%8 et REBAYY eHBYE ChéATBO e RE: PRIMNRIGR2ERE
sk e?éelrsmf@r &atrfp@@fw& bﬁ:‘f‘ée@g £&H thelaitiflel BRA Blb $bLFheWid butlet.
now be described with reference to Figures and 19. As
can be seen frontFlgure 18 the piercing nenber 60 is
£ v t. has.a pair
It Qrfl?{)e ft?tt%é/r gp %t thea_ttrt]h Use ?LJh% %I%\?\/gro fttgl?srmvgftboqlttﬁglot
lmhtchﬁbetlhe amichldrb deddribed b tlad Embﬁ@tﬁtdﬁﬂ andl fohy bh@setbsithany
. of the blister. The gg rcing member 60 conprises a
ﬁﬁﬁrc%ﬂp?ﬁ%ﬁ%PH@dﬂﬁﬁ 4&Hh of which conprises a pair
of secondary cutting el enents 62 spaced from each

ot her and extending in a lateral . _ .
Referring to Figures 20 to 20, there is shown another embodiment of the mvention

that will now be described in detail.

The inhaler 70, according to this embodiment, comprises a housing 71 having an
actuator 72 pivotally mounted thereto for rotation relative to the housing 71 about
an axis indicated by the line matked “A” in Figures 20 to 22. A cap 73 is pivotally
attached to the housing 71 and may be moved between an open position, as shown
in Figure 20, and a closed position in which the cap 73 covers 2 mouthpiece 74 to
protect it and to prevent the ingress of dirt into the housing 71 through the

mouthpiece 74.
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direction froma pointed primary cutting el ement 63
which is nounted on and extends between the secondary
W@ 2aosios3sel ements 62. The primary and secondar BCT/GBRI0ADHO4416
el ements 62,63 extend over one of the apertures 61 in
the lever arm53..- 30 - Eaéh-of the secondary cutting
el ements 62 divided into first and second cutting
nmenbers 62a, 62b that extend laterally from opposite

i f ' i1 t, 63T LS d
o S 91 B B S 2 T P
posivay shoomih Hégdre 2Orin@ring fullg dplee positioarty revdal i pgercing member,

el enent upstands fromt secondary cutting ne r 62
cofp TR olineE WGSBS SE SHInE Segh b eg 2 and 2o
ap SRR ETSInGRA h8 280917 1 eRGRIgE RAQEKI Bl piettidd Rade 78R dnd6Fhen

nmeet. The secondary cutting elenents 62 incline

thq #apartEr y2 toimaitdclessdhp SRy s Hngerarin heisdaifgealy moulded into
PhEBLEHNYE l narRnd 4386 J b A8a R 90y Sh

th Asrgéﬁiég% ?%Q‘Eﬁgﬁtrggqgéfﬁlﬁgg opgn&gonsc{f%glta ?tgﬁ équov%s © et

betvoree igsi openanfd dusedrppundnshe si des of the blister in
conmparison with the piercing nenber arrangenent of
Figure 8A, as the side teeth restrict airflowinto the

AsBlilis HeS pfedBous R ditiedts UE @10L0iA) 71 donWihd a BEiled strip of blisters
appreci ated that the dinensions of the piercer of the

78 fyesdtianre; 1) endican seenbbgcchisErr fignsAly 1nlorTter éhe plercing
poSititiSa Wcﬁnquéibgé aRbh 8ISz eEHl%é PETTTRAR bE m%téwfﬁtqﬁéach of

and arrangenent of piercers ca e varied wthin
thesblopersoh théd etripnifent inombekot arek drepluenbea dfghgblilgks biceted in a

.may have. a .pajr of |larqger.pjiercers, or yultipl airs
picgrihg kepiiign iphisp oByle Thgpeh thn e g SpPaF SRS of G tierure
7634 prdvidet wRRd &l\ﬂ&ltfmrﬁiéé’]ﬁg@.td 20uble@bblelthe WitlbeD8f this blister

further appreciated that the use of the piercer of

782 ke Be errehit therises wher the sRteaiar ¢ it Welts opra Resgtion.
described in the enbodi nents and may be used with any
i nhal er conprising a puncturable blister. Referring to
AsHiagutresdy2Becnod@ribddhettle réferaitewn thmenhedimemb o Frgmte 404
the j.nvention that . will now. be described in detail. .
cotHe] R T7 REA B LA &GRSR RpIce © eceive used
bliSIRPPTALS Bt Ared U ShidGhTslsphddy tHIgud 2 3Lk BA(de Figuidi 280 ednhdd in
mounted thereto for rotation relative to the housing
therwalhoé e hpusdng 1. lhwilt he episgiatatethet Hie sparkerrlosd yrfhe
cot r%i@%u?ﬁ@ciérﬁl ZrocRabGAR, {3 adSoRhy¥@kabhy AtlAeRAd s es 78 at
i
the housing 71 a d may- be noved between an open
a tposhtd em 2 sestighofmsed blisters 78b must periodically be removed from
those unused blisters 78 that remain in the housing 71. In this embodiment, as
shown in Figure 22, the cover 80 is pivotally hinged to the housing 71 for rotation
about an axis which is substantially parallel to the direction of movement of used
blisters 78b out of the housing 71. Even when the cover 80 1s closed, there is a gap
(not shown) between the cover 80 and the housing 71 so that, if a user does not

remove a strip of used blisters 78b when the space is full, the used blisters 78b will

pass through this gap and protrude out of the housing 71.

As can be seen from Figures 23 and 25, the housing 71 is preferably formed in two
halves which, as with all the embodiments, may be formed from a translucent plastic

such as polypropylene and which ate held together using suitably positioned and
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in Figure 20, and a closed position in which the cap
73 covers a nouthpiece 74 to protect it and to prevent

wo b@siosrysess of dirt into the housing 71 throuptiT/GBe004/004416
nout hpi ece 74.- 31 - In Figure 21, the actuator 72 has
been pivoted about axis "Al3promits closed position
shown in Figure 20 into its fully open position to
reveal a piercing nenber, conprising a pair of

] ' s 75 ' f t d
oG AE RGP O AR TR LA SE BB vl
copiegfatiditp eadsng poets t8ENUs thide tive cchedbake dRows in Aigure

its clas posi tio A finger grip 77 is integral
23t BUBSF EOHES FHES bieg rroP i SahajdRp ocptiop gnd path of a
coll&C bieipt S¢19isDY §BRALoRE thhBoRGAY AL Y cldAIPYisHIE alI8RY the internal

between its open and cl osed poSitions. As with the
copyporepiisfahb ddriseniibe mivshpisesstary’ Fand st wivas @ hevd besg

ri f @l r 8 Fi ..23) and one such

m§#$%?g$n r§2§é§¥§§U§§S§T?(?§£F3'ated in a piercing

position in which it is visible through the aperture

76. |t will be noted that each of the blisters in. the
Algt%gb the "Ep SN PRBET EUTAR e SR TRURBE DS FgHR Bpplslhpm to refil
thé Q6A%iRS with AfPILSGING RS, 101 dish &HviAg¥d slabkie fnhhRYGbuld

the aperture 76. One edge of the aperture 76 isS .
beprfobt deigelsiush” yReunothicly 9 sgref Higgersds prpteddn shabpesing
du\%&%g ﬁgé{%qgc‘tgﬁlg% gér ﬁq.?gl shﬁge%%egé}aséagedb@rﬁ:g ﬁﬂat@&i{) %g bH§t§£S has

u I's i t's open position.
beah eeladistdoe ere whslerdebed insitdply dfrewvanceyt I willée appreciated that

enbodi ment. of Figure 4, a cover .80 |s. pivatal
th& PRI O It REF RSO FREC St b drSiel B ufin e cee they ave
mARCROME #3RM e InSHPASME& L ft dddp el @E thbieOthhiiingneyPACEE
through a slot 81 (see Figure 23) forned in the wall

wiith etfempdubomy? plasties majerl, preaapphad ét sy theap te meanufacture
3RBGEN 0,09 B o BV HOEREON BheBQedii? o PRI B0 L A8ted i
anenougﬁ tog%kcoﬁnﬁﬁ%te only & feﬁ?ase ﬁﬁlstefsn78b at o ®
vigblé propaaittbns Sedlirgebt ihonsiof dusieg nplnugiceurs afBbrentets the device
eriodically be renmoved fromthose unused blisters 78
BIPREPIPR i n in the housing 71. In this enmbodiment, as
shown in Figure 22, the cover 80 is pivotally hinged
to the housing 71 for rotation about an axis which is
Thafistesritiinl7Bypapues aveet bliger selpdpraser Flrssis B4 recravrerie the
ho%éﬁg Al sl &5&1&% %%Lwotfo HP G DRI 79 ALLan BYER Mf%gfa@en
coveér 80 is closed, there 1s"a gap (not shown) between
fréthehe exgpd 8D viamdo ft Figutedlls ithgchaksis 84 tchatprised tveo usentely shaped
pa(rjﬁleefwgﬁtmembers 84a, 84b joined to and spaced from each other by a width
which is only slightly greater than the width of the blister strip 78 so that the strip
78 (only a shott section of which is shown in Figure 25) passes between the wall
members 84a, 84b and is guided and supported by them and by the upper wall of
the housing 71 as the strip 78 passes therethrough. Each wall member 84a, 84b is
provided with integrally moulded lugs 85 that locate between corresponding lugs 86
integrally moulded into the housing 71. Similatly, each wall member 84a, 84b has
slots 87 which mate with cortesponding locating features 82 on the housing 71 to

firmly mount the strip locator chassis 84 in position.

The strip locator chassis 84 includes a resiliently deformable atm 88 depending from
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renove a strip of used blisters 78b when the space is
full, the used blisters 78b will pass through this gap
w@r@s08363 ude out of the housing 71. As can bePGEEB2004/004416
fromFigures 23 and 25, the housing 71 is preferably
formed in two hal ves which,3ms with all the
enbodi nents, nmay be fornmed froma translucent plastic
such as pol ypropyl ene and which are hel d together
usi ng, sui fabl osiitigne
bemfeen %Il 2 rr%%rh n){beor %4 FHOPC a%n 8%%5 é’?rtagg: ﬁlcelgg%lng)\?iﬁgd
togéﬂ[errﬁﬁﬂﬂﬂdl sigp mmﬂ cﬁgs$i$)84 $roda plasut h&tsnzd auvh ena@fal. The
the devjce shown _in Figure 2 0 hal f of .the housing
Frep SRS hoei PR YRt ate [Tk PO EARIEG SHHth pacHS e
Whggldoeg 1Stabdtly RlouBtdasters 78 through the housing 71 is
clearly visible, as are the internal conponents of the
devi ce. The nout hpi ece cap 73 and the cover 80 have
Re ﬁ%rm t%g]wttﬂlefq%ure F egfﬂﬁ?m%g' g};hl%élgé(ﬂlga[sef‘égp g%??eggﬁ arranged in
an S‘eirf&rhap& endit if pesitiseed subsemahblle codxehutith thefaxdid “Ahebout

|ng MAt a fresh stri isters, it.ig also.. .
AR OB T2, s PR Shecb iy e BARsR Tih gy ogihg 71 is also
provi&ed HFHRSnAdXid¥yhEe] Andl dokdtioRl arldl 1b8dtRInSrabipsl 92098 @Hichthe

t he hou5|n8 during assenbly, which is then

m@amgeqlor@ht? }ﬂtS@&FSe‘ﬁlth@né@le‘ttW@iY BEF ¢ 25H Retrdg ratiapaaf the
N & t,h e [y thrown
mct3 Fn)g I%féie?y aI%Q%HI be ex:glja%eed by d&%nﬁe détzﬁhﬁlte!}p y

eciate at the sinplicity of
the preferred enbodlnents of the device and t he fact

that th are nmade fr a rel at
A e AR d‘%r Phsiitar oAY ISR iinsd
optaﬂhﬁg@@ tﬁﬁﬁ%&dt€§dﬂ@étgﬁétﬁ£ coffBPdn sHa&)ecﬂ $Big6f: 96 ﬁ:ﬂ’t@@ﬁﬂy
to manufacture and Sso renderln |t dlsgosa l'e after a

fowhesigpe oge-hplh obthehputieg &1 h"élse ® isprpeidgd with a
lar\@élarao?ﬁe%ngfp%%r s s%g eC??@Léc@ e b %uP ﬂge 9131 Eﬂe@gin The flange

re al So Fender s t anperproo The
94blid piogidesltwitlpa 78&epads &s tlm/@lge afbhé sparing PV iip wihichais geceived a

oGS St RS o 5N B 1 AL RL fhec  h

shARANLJLHP géaechwlak&de@nw RiteBpordifaly 8hgred stph@)tqmsﬁll the
4 conprises two arcuately shaped parallel wall

othmsratraf thakougay 7jl ol nedouairnflerpsp apedingr'dmiadbnhorties 71
t
sul\%&a?%sm%% Plﬁ‘é’g Ll)? {1 tﬁt%ugﬂ kx}fuél éf%@%clsya %@Jﬁﬁfg sthtg?&i HH@e tooth

| stercstrip
102 0mhigh pretfradds iseeidlp froaf thehionpling phboih The <ﬂin‘gmto@tl25§)2
ex&nﬁss 1ensto kz)lestp\fli\ceeelg]etgvggn twl) spokes 91 of the indexing wheel 90 and its

function will now be desctibed with reference to Figure 26.

Figure 26 illustrates a seties of drawings to show how the indexing mechanism
works when the actuator 72 is rotated between its closed and open position and
back to its closed position once again. The blister strip 78 has been omitted from
Figure 26 fot clatity although it will be apparent that, as the indexing wheel 90
rotates, a blister will be located between a pait of spokes 91 and pulled through the

housing 71.

Referring to Figure 26A, the actuator 71 is in its closed position and the arm 88,
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menbers 84a, 84b and is guided and supported by them

and by the upper wall of the housing 71 as the strip
w(@ 300pa3ses t her et hrough. Each wal | nenber 84a, PEHIGBR®4/004416

provided with integrally noul ded Iugs 85 that |ocate

bet ween correspondi ng lugs-86-integrally noul ded into

the housing 71. Simlarly, each wall nenber 84a, 84b

has slots 87 which mate with correspondi ng | ocati ng
wigt B g RS R S B PR B R B b8 st i
wHi€lCAd ekteEdid $Sdc8s B4 dpplibdides. The daive tarthlip2deh benabi e

arm 88 dependi ng from 33 - between the .1 menber
Pogalapeghst.weméwa%t%@aw%k%Péf’e‘«}l Ay %Pﬁ?&&ﬁ“gllﬁ OB e tveen
thd DYRLHGHoMLE D 1d AR khihPs D98I Phe £N1R8SIB084athp OM Bevents any

plastic material such as acetal. The free end of the
rotatinn 84 thsindieyingd echaeh®in nolocbwics dggctiet abenwaiie headrawing.

i ndexi ng wheel 90 is rotatably nmounted. Referring now

to Figure 26, the indexing wheel 90 has four spokes 91
Whdr ehiegeehakdr anis r¥tatahaperdnis bped poypasntinahedirection of arrow

L.Substantiglly cpaxial W the axis "A" out whi ch

A6 Figve aobr ?i*fzﬁmta%l@é] 9 pete %-?ﬁét%ﬁsa%tﬁﬁan of the

actihtor TN aNQHRI I FituleS2 G, 2RufRE ANE HREx W TdhdeNIB XD Bkate, in an
wheel anti-rotation and |ocation ranps 92,93 which the

antirpdeckivntg dikrstibn 39 viewedriachs dydviing.tdyede|the epgagieypent between
nevent 1t . rotafho t-he i ' 0,
b o f 10 RE1 Bl e DM Reby B PR, DR IRED 4
actuator 72 includes a pair of flanges 94a, 94b. One

flan 94a ha shaped ening 95.that | ocates .
Ao SRR pEFOt] OB PECToNRANRGly SCFEES AEFocige S0 the ant-
rohlfib83hAbloy. fxalABle QRtiaBeRAl hrm@f 924 iR1 MRUPLRYITd enghld€, further

ot her flange 94b is provided with a | arger opening 97

rotatign dfghe pepadr 76 in deeilivectipncfuastd™n grapkest ‘el d82uspe Fis agm 88
T b | . coLP ot

R I R i s A

arfoabmi 0 dpiBotin Higurg 26CY ro tthe thoupbkeY cplaatabea®8he Tine rotation

coupl i.ng plate 98 a,shaped, gpenin a that ..
o ol W0 ke Eipp e d A R JoCHAED EhFY S OPEa P sifiqehe
in@dxeY whad1 0 0has bhacdaousb i o full RN r6d43in@l 3 okbBPElears the
openi ng 105 in the housing 71 surrounds the spigot 101

antitotaiight smipcl? dxtediadlomingaigurdeite whegdd tardor rglbdpwn
ol 561, DLBEUCRP B 15 ol plate

two spokes 91 of the indexing wheel 90 and its
The actuator 71 is now rotated back into its closed position, in the direction of
artow “C” in Figute 26E. The drive tooth 102 is shaped so that, on the return
stroke of the actuator 71, it slides over the top of the preceding spoke 91a and does
not rotate the indexing wheel 90 in a clockwise direction. As shown in Figure 26E,
engagement of the drive tooth 102 with the indexing wheel 90 actually causes the
arm 88 and the indexing wheel 90 to deflect downwardly in the direction of arrow
matked “D” in Figure 26E. In this position, spoke 91c is pushed down in between

the anti-rotation and location ramps 92,93 thereby preventing any rotation of the

indexing wheel 90 in either direction.

At the completion of the return stroke, the pietcing heads 75 pietce a previously
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function wll now be described with reference to
Figure 26. Figure 26 illustrates a series of draw ngs

wo o00siamsshow t he i ndexi ng nmechani sm wor ks whenP€TY6B2004/004416
actuator 72 is rotated between its closed and open
position and back to its cl-gsed position once again.
The blister strip 78 has been omtted fromFi gure 26
for clarity although it will be apparent that, as the
[ - | 90 rot S | iste i 1] -

angBEHLN0, WA R 9 L5 Th a0 1ol bR Phdte i B RS

aphousd T@in/the Hek@prilng to Figure 26A, the actuator 71
isinits closed position and the arm88,- 34 - with
t he i ndexi ng wheel nounted thereto, lies in an

It WIS b @ppRdiRld et akef staks: TNisWehGRe DR RXIS¥ AYosition before
forces are applied to it. The drive tooth 102 can be

the dalh stspks tsi comadetbdt the spothwd 20¥illtdegaggpdiresoba 412 gndcanse the
posi.tion . i - i :
R s Reglt AR SR ELURRL T R ford B Pl oMo
Tlps eventstiany patidiides @hndtekd phex hmdjsovibdeepieBling heals 75 will
cl ockwi se, direction as viewed in the drawi ng. Wen the
alwags FREHT2 BSts rotated towards its open position, in
the direction of arrow "A" in Figure 26B, the drive

tooth 102 contacts 7?ﬁoke 91b. Further rotation of the
Algrqught e prercingdiesdohnmian beiigiseellz dormehipggthet Fath the actuator

71i ﬁqg)ﬂ B%nmggéd B gl(%iﬂ%g{cﬂ{éerae ageﬁgl’a?gg iféﬁh&f%s\gg §e%atately

direction as vi ewe raw n ue tot
meulgad enmponbet MSens tHrevdin Figutes @7h21020d 20 Bt Wwhichgokaes in a

, ther i.ndexi n e blister strip,78. As the
willedust ot (R e Mg el bds b ke Bncbhg RRein beads then
ex€HH R6tn WMid fephAeelpHJul RidBddridbbdeAlPr L wilie® Behdescribed in

anti-rotation ranp 92 and the spoke 91c engage,

meigrdeigl rotation of the actuator 71 in the direction
of arrow marked "A" causes the arm88 to resiliently
def orm and deflect in an upward direction (in the

Tldi piestingomeofbet h85 aray dw urad kedh 418" ofi the Eingpoden@GE€p | slee

. at the .spoke 91¢c.can clear the anti-rotatjon r

inkdl o dfvit RSP El e S E 28 “hiden  ieareaTs HEDeA{ TP,

comfrisgs @QRRNAn PO gioﬁ’dibn {tehingexh agpsheefac®Q0hasmidioliatmah
through a full 90 degrees and spoke 91 c clears the

agaigst thegtnper swrfragms 0 phe pigsgedablissei HY when thedusicpighas fully
enflIEE lthec) thtgxi P pﬂ? i%r%ﬁ’%ﬂeaqg(i:O Fis@lolik i)%ertﬁgrtggéﬁrfbﬁit 0
Its origlinal undeformed $tate. The actudator 71 IS now
upsGinairgdfrbactheiupper sirfacel 163 eddposilter prercing todid 109 upstanding
fr(gjrlnraer% ieved “grfrecessed region 107a of the upper surface 107. The geometry of
teeth 108,109 is similar to the geometry of the teeth already described with
reference to Figures 18 and 19. Apertures 110,111 are formed in the upper surface

107 and recessed region 107a beneath teeth 108,109 respectively.

As can be seen in Figure 27A and 27B, the angles of the piercer are chosen to
facilitate effective and clean cutting of the foil without tearing the foil in an
uncontrolled manner. The preferred ranges and values for these angles are given in

the table below:



10

15

20

25

arrow "C'" in Figure 26E. The drive tooth 102 is shaped

so that, on the return stroke of the actuator 71, it
wa@bkiodoes73exer the top of the precedi ng spoke 91BCHOB2004/004416

does not rotate the indexing wheel 90 in a cl ockw se

direction. As shown in Figung_-26E, engagenent of the

drive tooth 102 with the indexi ng wheel 90 actually

causes the arn188 and t he |ndeX|ng wheel 90 to defl ect

Figéggu26é fﬁe%ﬁfé ﬁ%?’i onﬂueﬁgﬁ Qénnm§(§h<heandomn

in between|the anti-rotat| onFigndes ZGaVAQD7Banpgs 92, 93

thereby preventing any rotation of the indexing wheel

90 it either dli%ct¢bn At the conﬁpetlon of the

retgrm stT Ke, we4§oer0| g feads 43
previouslyqi 35 - unused blister that has just ibeen

i ndexed into pl &ae3ahd is|visible tlht ough the |aperture

76in the-Mhousinag—71 H—wi - be appreciated-that i f
A4 L WL L 9L "2 T < 1

LY

the‘%ctuatqr 71 |s3peturn=d tois gFosed posi tji on

pbefore the fTutri—stroke is conpleted, the tooth 102
wi || engage the spoke 91a and cause the indexi nhg wheel
It @@ythe adveatagedus ta folmchapsmadi cwting clenrat63ispttbat it &

osluo%e? %%%XEI%%I&EI Wﬂz[lgrle‘g’%e%@ ) Eheessetclggéary ﬁeﬁr : Ie?%men d%é The

canno t he prercing ea
firad WY SecOnll ttthohhkmbers. 624/ @i ghck Ek&:oﬁdﬂjy(ﬁuﬂglg’]ﬂaﬁﬁnﬂ@

may be integrally formed together, with the_ actuator
cach xiepd {aieigily drash fh-oBHEATT ML BB BY AGForERtar gy such

thbﬁhé%mgésfoané&gga %&Lm R gféﬂn&oamgmetmloé caSe seen in
shown in Figures 2 27A nd 27B, which locates in a

Figietie| 230 1 be elsowd 08 therdiaingabe patrong izadn 08 Hfwreiagranged so
thaI Wk tt%l?l 5 Ipee | e([lcil ngrdlg %ﬁ éls oefn Lh§’ th]?peg’s cr)Q zgxl?é Fhere the

Separate rponent
de{i&S 6f tlb:e}ﬁilslte& 1H@hﬂlcﬂ\&&,&idd 10;@& fpipe ram ﬁgrrmelnbezardk%e Iﬁfﬂtytre of
t he al at

used with of enb nts. of the in
thagvﬁteéwarégec%%%tqﬁé% grweand, T shagig fimerh oFf ﬁt}@tz Setond

cuzt? Aath R 456 2 .COMPE Id%ﬁﬁe@bﬂmeﬂmgeciy, lﬁqflglamm%pﬂz@e&mg this
pper surface 107 which |ies flush against the

ramp peebets’lgmﬁ é@eldo?f I ﬂhedtndfodanpmtecrfclégut@ls 29t eFA M@ 2fBehe ratio
is tlt}e g: ﬁg %t}ae fsuunle)ﬁugl 725 ead o@x?erg es otf%evelqd}?grgn-{ e less likely

pi‘er donpiise Sove FPercing
tolges trapgledgithirothetiBddpper surface 107 and anot her

pi ercing tooth 109 upstandi ng
A short tubular section 112 depends from the other side of the main body portion
106 in the opposite direction to the tooth 108 and is in communication with the
aperture 110. The outer surface of the tubular section 112 has axially extending
spacer ridges 113 for reasons that will become apparent. A mounting pin 114 also
depends from the main body portion 106 to facilitate attachment of the piercing

member105 to the actuator 72.

When a user inhales through the mouthpiece 74, air is sucked through aperture 111
and into the blister 119 via an opening in the lid 119a of the blister 119 created by
tooth 109. Tooth 109 upstands from a recessed region of the main body portion 106
so that a gap is cteated between the blister lid 1192 and the surface of the recessed

region 1072 to allow free and unrestricted flow of air into the blister 119 through
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froma relieved or recessed region 107a of the upper
surface 107. The geonetry of teeth 108,109 is simlar
w0 eoosloa73geonet ry of the teeth al ready descri beRCTMGBR004/004416
reference to Figures and 19. Apertures 110,111 are
formed in the upper surfacez3Q7 and recessed region
107a beneath teeth 108, 109 respectively. As can be
seen in Figure 27A and 27B, the angles of the piercer
th& %Sﬁrﬁe ]ﬁ§91 "h?e ﬁu&{l CZCté)eltaﬁtgg Ctthv%h?tlggl(l"b Esagnt(r:alf}lgcf 9he
aitflloGOd g &da BiRBaerL9 fohaed byft@cstheldwraaﬂalgesaﬁﬂ:d diﬁ|olﬂ @lse blister
&g t hese angles are glven n the tgble bel ow. -
11 éﬂ

cughrtht ep?réag cahBe taath 183 shromgh das ﬁ%ﬁfuraf“ﬁ.a@drté‘éular
sec?tZon ‘217255’ntct22}§ Robthpied743BoR wHrere 1t4$As§éls G the PliedPs irway.

may be advantageous to formthe prinmary
Th,eutptgen gurédasnighit 288indgopthat08 is Sh@qabt@l fii doeedy against the blister

l1dasl¥en t tertli lll l%thavg GRRESE ¢ ecijhstI er Cto Qggr ¥ulk E eXtQIgt so that
. i & §

he " fi1rst an secon

lezﬁzge. 5Qhr oftoahe bxis aOpdasefwed men@pek @tﬁ‘ﬁHﬂIe ﬁﬁ ﬁx’ﬂCﬂhe blister lid

xtend laterally fromthe primary piercing el enent by
11 ?Fﬂ@F%WSegistances such that the two flaps fornmed by

a piercing head are not the sane size, as can be seen

in Figure 27A . As shown in the draw ng the piercing
Astrdeeddy Q@%nbe@ vaﬂet&émam@dﬁg@ret%ap rsdredel the obafpressare drop
ool RS FRSMBLOR L 0ei ands, o, 08Bl Sh Tk e TR0L Bl aicis
mﬂrddhgﬁﬂ 11f1doatﬂis eartanfmmoﬁgimabgal@asb kendentit & I&fthtsl’h@nbodirnent

re the blister is dee The rel ative

th‘? 'B#S%lﬁfg Bfad(e H® *i ng'entaaeio §%%%ﬁﬁaatet€? ? vigtheHBeREseogn 437 that

loda®esdfihilGHe RMUED Sededd 165, Kike ﬂa@;eEu gy mnz Zﬁ\mteff%fe%t:@m Yith
this ratio is between 1 and 2. enbodi nent of

thevgliedbecoss, 1037t gads 27 B)atcn%bﬂafceue@ th% rlﬁg@ 1 Byformia Pipass
t f
cohd8e 1 805 loﬂﬁ %}fﬁ%h gxé% u?@@w%ﬁ%ﬁlﬁ% l%olﬁlé{@?ecgmoée'&her

wﬁhﬂfelta?ﬂibsupﬁrsu%eﬁmqh t]ﬂ:I)heItepEbMS If widhibd h@relhzzez rth:ltCHie
byggssta?redorgln%t %ggsythegggtﬁ 812 blister 119 but enters the mouthpiece 74
separately. This reduces the overall resistance to inspiratory flow, making the device
easier to use. As has been described with reference to the embodiment of Figute 9,
mixing of bypass air with air that has passed through the blister 119 also enables
more efficient dispersion of drug in the inspired air. A mesh 115 (see Figure 29)
may also be moulded into the mouthpiece 74 through which all the inspired air

passes so as to provide additional dispersion.

Holes 114 are provided in a region where the mouthpiece 74 joins the actuator 72
through which air is fed via the aperture 111 into the blister 119 and, via the bypass

conduit 118 formed by the spaces between ridges 113, into the mouthpiece 74.

The airflow through a pierced blister 119 and into the mouthpiece 74 is illustrated
schematically in Figure 29. When a patient inhales through the mouthpiece 74, air is
drawn from outside through the holes 114 between the mouthpiece 74 and the

actuator 72 from where it flows into the blister 119 through the aperture 111, as
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106 in the opposite direction to the tooth 108 and is

in communication with the aperture 110. The outer
warosasBsdf the tubul ar section 112 has axi al | BCT/GB2004/004416

ext endi ng spacer ridges 113 for reasons that wll

beconme apparent. A nounting3pi-n 114 al so depends from

the main body portion 106 to facilitate attachnment of

the piercing nenberl 6 to the actuator 72. When a user
s e ; ha
ingiE 8 LBOPMIIAN T TRRRORLEE S iy fl ot TnglfghBhe apcrrure
116p@nisngsd dratvibeintd chesblGtertin@ thtdughahe $f8Bedreeataditeylid 119a of

t oot h 9, Tooth 109 upsta from.a recessed regi on, ..,
tni, PRl T i Gocagesiont PBRcr08 s aiie T BT BRita ™ In
adaRione8NidRA Bltd ShEPBLdeed H19R iamdo dhaw:S tibagk 1af bes conduit

recessed region 107a to allow free and unrestricted

118) (whefdisgretion af ghe reow|pasked “HIbfamed Rynthegpacesthggveen the
ric%%g 1§ 35LEARpulkD gec@foﬂﬁl &JZ%CtPF %@t@iln?%gaa Rok Egd E+1h§ B exit

I's entrained In the air W en erlngt I ster
2irIber leovine chebhlitroot 19 thdGughndheiaperrare 1 dinght pidrcingenember 105,

. blister. 9 through the enj ng cut by toqt.h 108 .t hrqugh
in b, T iR PR SRt (bt Q8 i G if 0 Cph 1o hnd
thi¥REHIORI 868 h4 HlisRMUWDes& thdr Widls S1RSait M bhh@opatiigRt the

ai rway. The upper surface 107, around tooth 108 is

mayhpisge {6 vi the bypas| pndyiail A8 p2esse thyopsh she megh Wbz and pat of
o} P D IS0 08 L B L OB P il
ai rfl ow between the upper surface 107 and the blister

l.id 119a is m.,nimsed. As alregdy described.wth, . .
T a6 Bt 5 P uhlREY FREDE0ET Mlcbivfe
sighiRnaG feS& thhe ottt eeicn GithBkemiilhr BaSber of @6sek MEis possible
patient to inhale a dose, outside air_is intraqoduce

tojrpduseithe cepenettrionsistlh rusthy o sypes saleonem foriFgmple, be
mbfiligs STPOALIELuIa A LLEN DY NEBHILEZ IO M EBade o the
t tubufla t hat

e actuat®r 72 via the r section 1
cohgoeates. Uhtakiemiihehavard bdvessgesld bkO®ldefhegethdg es fokiBthe
forman interference fit with the walled recess, 103
oyt Spaliht L raneEb e ot e PagRies ity For Rk
bypass conduit 118 through which bypass air is drawn
into the nout hpiece 74 together with the airfl ow
Ingddisiongat hasorsh deneribad e diergipg elgrpeqfjqap bggnoulded as part of

th? Egﬁ&%&aﬁE thrs %ty tfx@ ﬁup%gf’lé@m%hfdeqc):%ﬁraﬂ}%ten&?%%x geWegH&la to

ister 119°but enters the nout ece
fizapaizat el y. This reduces the overall resistance to
inspiratory flow, making the device

A final embodiment of an inhaler accotding to the invention will now be described

with reference to Figure 30.

It will be appreciated that it is advantageous for used blisters to be ejected from the
device as this results in a smaller and simpler construction. If the device is to retain
used blisters, then a take-up spool is required onto which the used blister strip is
wound. The obvious disadvantage of a take-up spool is that at all times during use
of the device there is an empty space within it. When the device 1s first used, the
take-up spool is empty, and at the end of its life, the feed spool is empty.

Accordingly, the device must be made larger to accommodate the blister strip both
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easier to use. As has been described with reference to

t he enbodi nent of Figure 9, m xing of bypass air wth
W@R00s108m63 has passed through the blister 119 aPGDGB2004/004416

enabl es nore efficient dispersion of drug in the

inspired air. A nesh 115 (see-Figure 29) may al so be

nmoul ded i nto the nout hpiece 74 through which all the

inspired air passes so as to provide additiona

' [ Hol es 114 are provided in a region where

be?ﬁgeﬁgﬁﬁﬁgF%%e 74 joins the actuator 72 through which

air is fed via the aperture 111 into the blister 119

and, via the bypass conduit 118 forned, by .t he. spaces .
I8t S Aeotaan qiibo Prosed R ache P e IR retains
uséd bfidtew ik Er@%rb%;p.\ice 56 26h Bl dn$ i€ fvhichOthandisindt @ dsBé space.

nmout hpiece 74 is illustrated schematically in Figure
Thpois aphisiiehbp &etineing tha hldtesstrip deiogit ¢esidoehpréaoupging the

i i r.a gr ! i . | .
loG by 2 LRI 4 L AL OH SHOR L REPHED LOBrERsPuplihels 1o shown
inWiere3Dt flows into the blister 119 through the

aperture 111, as- 38 - indicated by arrow marked "F".

In addition to inlet airflow through the aperture 111,

R(ﬁétrtinigsto @‘i@ﬂe dDaMMah BE QeddN@ab tﬂesﬁ&fsirﬂglﬁz(t bornigh thBepaced
space between the lid 119a of the blister 119 and the

papdlebwalbyl Zyd R Aecdefnra Pasof pripbdsadalnhagpelsd ddiked

n 1 M ] . - f . . . t
s S L RPN 2500t S ol
chdinbectdgam 5 inhwehiah isow tamblyedovrtied affeedrgebdbyt 26 had a feed

R R R RN S

chah#idl 10w th@ayh e thentyrirsgieh 123 Ant RkQMAR atditrdaertted ool 126
110 in the piercing nenber 105, in the direction of

angrthe fpederpkedet |27 i “Yosherpd cenfiguprier The blisderestiip 130 also
ot . . iy

poich P BE 8L chltel B LA QW BRd BBl o8l Blexld e O RRGn

geuemally be réfypass noorcdilf8 14 Sigvas §@)sbd¢fhreopagkingirackhiegh thd Sther
and f the device.,into the tient's air Ll N

chgel J2 ofhs SoaSFIERs TR Shhect ST SBISsHT chgnnel

foflaschlisaadthaszmi ne noul ded conponents. Wiile this is
significantly fewer than other devices with a simlar

nunber of doses it is possible to reduce the conponent

Tl%gﬂ%%ejlssggé% h3d H{agr IT)_%I‘CO[‘,% Q&J(ﬁrﬁgf f%é’cﬁ@ef‘c‘s@éq%s %13([8;@% p! cQuently

as a'single no ng connecte
jompd [togdhérnIfhhadengal of bie: tieip el 36fmathleescbapondmt el lehgeh of the

twi?)g enr?%.}%l&!}?Zi,\Qﬁe Qt%ip\/% c\:%)l le og e i(f)lltc(;I t de (t:h%%%telrs] %53}194 and
located around the teeth (not shown) of the indexing wheel 128 and the inner

sprocket 127, as well as being guided around the spool 126.

The indexing wheel 128 indexes the strip 130 via a mouthpiece/actuator
arrangement, as has already been described above with reference to Figures 20 to

26, although other indexing mechanisms may also be used.

If suitable low friction materials are used, the inner spool 126 and sprocket 127
need not be driven other than by the strip 78 itself. For a long strip 78, or to ensure

teliable operation, the spool 126 and sprocket 127 may be connected to the indexing
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housing. Simlarly, the cap and blister door can be
integrally noulded. In addition, as has been descri bed

WO b@s08B5xi ng el ement can be noul ded as part OPCT/IBB2004/004416
actuator. In this way the nunber of noul ded conponents
can be reduced to five or sigg.. A final enbodi ment of
an i nhaler according to the invention will now be
described with reference to Figure 30. It will be

G0 B b e Gletle At HECLOOE TR BN S PHER

smal l er and sinpler construction. If the device is to
retain used blisters, then a take-up spool is required
Asothestihil eh st dndlass evith Feestasly sppeebliseriothsa thypeer will be able
toQLkPé{éxotlﬁ s }i?ﬁ%’ ﬁ’{ateﬁgﬁelgf Ing d?rgégga Y nﬁggpthoﬂ $29 Radhe 8t 50 that
uri the devi t

g use © ere i's an enpty space
hawnbfblntdri; cad/bﬁwidenedelﬁvihd'&aﬂsn thatgil hlus@@h h:thadeakJee@LpT his

cogfoneRieBB Ly prABEsH th iRy~ Kaashr chd ki Ehadbar

joindH §6fcth&r. HOCANMRAAL Sk Eé'&ﬁoﬁ|1|29tcﬁfrth§§trrippreb&Ie|§-thégﬁld:exm wheel
before and after use. In an alternative enbodi nrent o

128nehemtar dRtvill mpdangesrbe ipfexadmisahatidsningevict 12&rafpies, cleatly
b O
shbive bith steeblasit s¢qmonnl12@ laeetehlisesied tb@pnéfmhgmhmlllﬁé Thls is

the l.oop in the h u5| n.a,state in h
e, B R SRR St POaric? 18 Bitrteior g e JB%
Referring to Figure 30, it can be seen that the
housi ng. 120 contai ns two spaced paral| el I1s 121
Magpmgd % PAes spEtations pArka IEPndm Faélﬂn&:wgtﬁw‘aqhg terms of the
foﬂlgémgéalhﬁ%ﬁ%%t \ﬁﬁgﬂmt 1Hendse Qﬁflleg nrg tkng ark BB @ﬂ Vi€ cing
open out “into a central nber region 1 |n
deatipthod shqudxl ht adgaydedoasnt dgcapfier df ﬁpcmﬁefemﬂ@l cmbb dmfeatsdof the
rockeﬁ 127. The blister strip 130 passes from one
in %gﬁ’ He?® 23 to the other channel 124 through the
chanber region 125 and extends around the feed spoo
126 and the feed sprocket 127 in an "S" shaped
configuration. The blister strip 130 al so passes out
of one channel 124 and is w apped around an i ndexing
wheel (shown generally by reference nuneral 128 in
Fi gure 30) before passing back into the other
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channel 123. The connections at both ends in effect

create a single endl ess channel for the blister strip
wa3®s5/031363 bl i ster strip 130 may be conventi onaPCTGB2004/004416

fornmed before its ends are subsequently joined

together. If the length of _yhe strip 130 matches the

conbi ned Il ength of the two channels 123,124, the strip

130 can be | oaded into the channels 123,124 and
(ngggted around the teeth (not shown) of the indexing

#he’l 128 and the inner sprocket 127, as well as being

gui ded around the spool 126. The indexi ng wheel 128

i ndexes the strip. 130 via a nouthpiece/ actyator .
L ar r dHphelt corpriig %l YUHs, OrEEH  da ‘i‘ff‘}b*éfd)ﬁ’é‘é%s fickipaving
2 JRlcBIEME &idt 0 L SHLiRS15200dQ ABneBEINQUAB: RlbhBKL BYGXIsRE 2

mechani sns may al so Be used. |If suitable low friction
movgthpieratirongle whi@d: dodeeoli mediramspaob inl@bedalrids vt geletn
oo ety b SR e O IR Myl aBieb) Bhd blsee
piQ@PRIcahédber, 5416 a3RA: alsdbbdnd op@hblketcal/thabiste piercing

connected to the_indexing- 40 - wheel 128 by a si.nple
MR PYOHEChre she Hid 6 28 iaﬁgfreé’fblfféfaf&ﬁb SHAE WBET & Mol ha 19
thiREh$hE bbuliFPiel S 2BRHABSSthr YAINHAAUEARN YeRPAESE entrain the

bl i"sters, then the user will be able to index the
dos¢ cpprait®g thergef amd eatyyit oppef thii blepter dsidank thrempidpicp gato
thénﬁgggugérip 130 that has no blisters can provide a

cl&ar ¥ndcation that all blisters have been used.

This coul d conveniently be provided at the point where

the end f the strip. 130 are j.oi nhed together. en
2. { hi SbinkHe" SEETBNR LY L. Vﬂberglﬁtgﬁ prgaRRALPRlly mounted to
thgﬁggéhgg wheel 128, the strip 78 will no [ onger be

i ndexed as the indexing wheel 128 rotates, clearly

indicating that the strip 130 has been exhausted. In

the drawing, the. strip. . S.8h it hot I .
5 secr bty kil dubbot B R ORUAL e b A pprises
an HiinSpivstalli énqaased tothei Houdinlglat lb@ciendbef ore the devi ce

has been used for the first time. Many nodifications

and variations of the invention falling within the
4. ter g, haldd 6 cEal QWoNGik! BRIk ¥l the BEs@PPREGAE nlefrber

those skilled in the art and the foregO|n£ descri ption
dephiedd fotpeoreeyde dEepidigrma peeisionEH P on tofxtehe thypuglepp apertute

in %}qugﬁsqggn fPa glfos&:i1 Soéi&&%q}x iw%@cl?ﬁnley arin fids s'ubgag‘iizm%r against the

housing, to pietce the lid of a blister aligned with the blister piercing member.

5. An inhaler accotding to claim 3 or 4, whetein the piercing member
comprises at least two discrete piercing heads operable to pietce a corresponding

number of holes in a blister aligned with the blister piercing member.

6. An inhaler according to claim 5, wherein each pietcing head comprises a
ptimary cutting element and a pair of secondary cutting elements extending laterally

across each end of the primary cutting element.

7. An inhaler accotding to claim 6, wherein the primary cutting element and the

secondaty cutting elements each have a pointed tip, the tip of the primary cutting
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1. An inhaler conprising a housing to receive a

plurality of blisters each having a puncturable |id
w@r@s08135&8i ni ng a dose of nedi cament for i nhal BCT/CB2M9y/004416

a user, a nouthpiece through which a dose of

medi canent is inhaled by a-#é%er and, an actuator

operable to sequentially nove each blister into

alignnent with a blister piercing nenber, said

al i I

AN Bh AL S, BR) I, BREIOOLE O BRI B L Efens

blister such that, when a user inhales through the

nnuthpl e irflow t th ister is . .
5. condVopBaet s Bk M sERBLE 2 0T kB Fhn bBeping o formed
in @& didh intthe lﬁc@ﬂ‘ty bheadnl jisdctig aad, M laast o@e mﬁuhhmgﬁﬁﬁlgs
into the user's airwa 2. An |nhaler cco
foré’l“&gr‘ﬁl alsfjour als intoer Bitteraansh 2t ©agi pstodpeyo 9%1%9
%ﬁ;ﬂgg, omtletAbh RN &%, accordi ng to claim1l ot
n1 wherei n the actuator conprises an arm
pivotally mounted to the housi ng at one end. 4. An

| nh%aer Balﬁ%or dl n%lg E{n w?flereln el 2 %%& iyon onet[le arm and

p|e s fronlone &
ex084 td HARECtED aispas&e&xtdemduwrdmghylaeh apepicriisy héhd‘s Retend,
housing in_a clgsed position, in Mhi t he ar$1lles
the; ppraingf inghe pra PERsie CREMEYETYVItRS ﬁilf@rdse the npqufhpiece.
of a blister aligned with the blister piercing nmenber.
5. An inhaler according to claim3 or 4, wherein the
10pi ergi mhalrenberdipgrtprdaes at clhienst whetsiniihsapeutbpiece includes
» Rt DR F RaOP £ Bk P PSR SolheS AL RRRO G prienary
chhBEC Wi iR rdehch ﬁxrﬂédi} ihleh ajaemn@irc dfedirﬁgaﬁcb acsle&imiaﬁr

wherei n each piercing head ¢ ses primry. cut
chanRAfCOAMBUBICHATT ™ té%eaﬁbfg*ri}f Cm'f)rlﬁ@t B ogsaid s such

thﬁx&fﬁmld ngeﬂ ﬁhglrégltﬂ%u Elgésﬁoﬁﬁfinlﬂec%nﬁr of adba tﬁfddgﬁrﬂﬂe or each
cutting el ement . i nhal er according to claimsé,

alrﬂhe’rlelem ophiemg nmrmtrhy béistet iagthe lostradt ainfrdet #nsl the poiversy y

h h
ch'tlrﬁég erﬁﬁ, nglbet ?os%aitcl 2%\1{ Yb%g% t%g t(!l bs gpagssfhgrt)laro uﬁh the

orfehcﬂﬁa@ﬂoﬁ @&ﬁeﬂﬁpérﬁﬁgsﬁﬁﬁcﬁﬂﬁasreyom&y Ic]i]:gnbéxaff&hb $nouBhpibee from
i nhal er according to any of clains 5 to 7, wherein an
Wbé‘ﬁ%ﬁllh@ari%dﬁ%ﬁont@ﬁ UHTHESrmin the vicinity of each

pi erci ng head, at |east one of said openings

11.  An inhaler according to claim 10, wherein a partitioning wall separates the

ptimaty and secondaty chambers within the mouthpiece.

12.  An inhaler according to claim 11, wherein at least one air bypass aperture
extends through the partitioning wall to communicate the primary chamber with the

secondary chamber.

13.  An inhaler according to claim 12, wherein the or each bypass aperture is
configured such that the aitflow from the primary chamber into the secondary
chamber through the or each bypass aperture and the airflow from the ot each

aitflow outlet openings meet substantially at right angles to each other.
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formng an airflowinlet into a blister and, at | east
one other of said openings formng an airflow outl et
wo e@si037388 | ster. 9. An inhal er according to clBETGB2004/004416
wherein the nout hpiece is on the armand extends in a
direction opposite to the digection in which the
pi erci ng heads extend, the openings in the arm being
in conmuni cation with the inside of the m)uthpi ece.
10. ,An jnhal er according to,cl m
e e ARG FEEERE FReR) PHEFBE S pr T RRFS SRR by ine
medBMlifg igdlud n%&hdﬁd@hﬂig iRhfer kitht GOEWS Al KIRtdrQRto MiganieAewith
primry cha with the or each airflow inlet
theo‘blé‘iﬁ“rrr’fgeﬁcﬁlgtfﬁémb?m and, a secondary chanber in
conmuni cation with the or each airflow outlet opening
in said armsuch that, when a user inhales through the
15 nmoutimpihbder; a@iording td chwn 1t4hwb@pg:hn tﬂwndcxieguh:tmbqr&bmprises

i.nl et openi into the blis i eoutS| e aif,.
T I R T A R N S R T
pidrfifg alenile@W, sai d entrained dose passing through the

or each airflow outlet openings into the secondary

chanber of the nout hpiece fromwhere it is carried

161 Nt AL 1|Hﬁalg§§crco§d1ﬂ!g T Qaim ]1:!3 whPreli Al ﬁEle)ﬁﬁgWthsﬂg cEQﬁgured

cl aim 10, wherein®a partitioning wall separates the
to prtatraoymentda begenuhar yhg:haﬂttewsh vt Husmertmercnmmhmbet:el

11, wh
resgﬁgseAtlg) mﬁﬂ%ggéf %%é?{uato&ni@gﬁ iirec Fnﬁn moEetg%n Iorlf tg actuatsor in

ure e roug
theppdsite diteOgonVBEing top eCbIETIID CRtErctthe lifraf rEllista hdighat with
with the secondary chanber. 13. An inhal er according
the bliss¢rgics, mGMEERI n the or each bypass aperture is
configured such that the airflow fromthe primary
chanber into the secondary chanber through the or each
17by passinhger sapoediagdo tchémdiSy Whowgitf tlmmdmng) Whealcih configured
to gotré{e th}l{lOUé[e %ggste{) ertl.og g’t}fggnettvil ugfnl%?stt T 1e1)é1 rcx:lgrrn e; 1n

respOngNd mﬁﬁﬁﬂd;mglecalcaiamt CORPEspstig ths hjongiag imgne dlrectlon
mechani sm i ncl udi ng_an i ndexi ng nenber that ves a
mayepgpept Fh‘?t”&t%ﬁtP‘an%‘ﬁtsa’%F@hteF‘ﬁ%n plsp Sewng cmeéﬂr f fypuncture the

hd'@mfster%ﬁﬁn&f‘witﬂﬂﬁk @[1st@P?QEc§h§H1e‘ﬁ§be?' aim 14, wherein

he 1 ndexi nber conprises an i ndexing V\,heel t hat
rotates to nove a blister into alignment with the

bl | ATt inhaler according to claim 16 or claim 17, including a cap attached to the
housing pivotable between a closed position in which it covers the mouthpiece and
an open position in which the mouthpiece is revealed to enable a user to inhale

through the mouthpiece.

19.  An inhaler according to claim 18, wherein the indexing wheel rotates to
move a blister into alignment with the blister piercing member in response to
totation of the cap with respect to the housing from the open to the closed

position.

20.  An inhaler according to claim 19, wherein the cap and the actuator include
co-operating means to couple the actuator to the cap such that the actuator rotates

relative to the housing in response to totation of the cap between the open and
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pi ercing nenber. 16. An inhaler according to claim 15,

wherein the indexing wheel is configured to rotate to
worenws/037388 | ster into alignment with the blistePCT/GB2004/004416

pi ercing nenber in response to rotation of the

actuator in one direction,.mvenent of the actuator in

t he opposite direction being operable to puncture the

lid of a blister aligned with the blister piercing

.. 17. An inhaler according to claim15, wherein

Ck%ﬁgpgﬁtgéﬁng wheel is configured to rotate to nove a

blister into alignnent with the blister piercing

menmjer, Lq response to rotation of the actuyator mﬁthl
21y esg&:‘f‘ tler PO HBELT ABY PHCBHES AT BT VRS 1gFludes 2
chihscrastdatias wicd dilgrsame direction al so bei ng operabl e

to puncture the lid of a blister aligned with the

blister piercing nmenber. 18. An inhaler according to

22.C| alArH ighalgl 2 icrcT>1 (iilgg t(i) @ﬁllltg (}il n%h?re‘fna ea&steg%ﬁthI E:Rar% & ]ﬁ
e 1 C

housi'ng pivota bet'ween a closed position in
covdred by @rlsl dthehadud i leasingndhiah iopgmaplstot fadlitdta rathowdd of a

t he ut hpiece Ls reveal ed to enable ser to inhale
PoFtHi%bRigHe ﬁ)éismsﬁfﬂm dedlisters somiinimgin the dedre ng to

claim, wherein the indexing wheel rotates to nove a

blister into alignment with the blister piercing

23 remberinhley zaspedisg te clapa 23t whatest 2 sloe ickopmgd thetweaspde tlid
t ' t t it
R R R R e

whandh¢ hedddisuatcbnmbacisudB. co- operati ng neans to coupl e
the actuator to the cap such that the actuator rotates
relative to the housing in response to rotation of the

24 cap Abehweenaddediapen af Precdding HiQS8EL POBItIlgANSiled birip of
An inhal er according to any preceding claim wherein
bligthes, paslishaving nprecdesble liharbeentpiningt dpsecofimedicament for

SR pER ol B Ao BRI " Cover ea by a 11

attached to the housing which is openable to
facilitate renpya on. of used.bligterg fr.om
ludes a fra

| of. a porti .
25+ he gt ipBEIek &cCPEHaR i RGPt HBSHIA faegtip inc agible

feature between each blister to facilitate detachment of a blister from an adjacent

blister along said line.

26.  An inhaler according to claim 24 or claim 25, wherein the strip includes a

notch to facilitate tearing of the strip between each blister.

27.  An inhaler according to any of claims 24 to 26, wherein the coiled strip
carries between 30 and 60 blisters and each blister has a dose payload of between 10

and 25mg.

28.  An inhaler according to any preceding claim formed from no more than five

moulded components.

29.  Aninhaler according to any of claims 1 to 28, formed from no more that six

moulded components.
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23. An inhaler according to claim?22, wherein a slot
is formed between the |lid and the housing when the |id
wo 3008l0as6xl t hr ough whi ch used blisters nmay proPECTIGB2004/004416
when the used blister chanber is full. 24. An inhaler
according to any preceding_gkai mincorporating a
coiled strip of blisters, each having a puncturable
lid and containing a dose of nedicanment for inhalation
by a user, located in the housing. 25. An inhaler
according to claim 24, wherein the strip includes a
30f r angi hihelek aaddiieetwpen cRaah 1 kb 29! Rirnled f@aidd fhdtethan
_detachnent of a blister froman adjacent blister along
ninggngulded eompenens i nhal er according to claim24 or
claim25, wherein the strip includes a notch to
facilitate tearing of the strip between each blister.
3127. Aaninhaleaberordiogap dnp@recedaugyclafm whaiemsthzhousing@s wholly or
mhﬁrgin Rgﬁ:coiled strip carries bet wee 1go.an?h60 .
P2 R BCAHE AR B ey HAS “ée‘dto@éteb‘ﬁcfi‘ Sagipthe rematiing
blibetneest d@nahtbughBe hd8sindn i nhal er according to any
preceding claimformed fromno nore than five noul ded
conponents. 29. An inhaler according to any of clains

321 1O gl LSS LR AR il aai%’%f%‘i‘ﬂn@'%% 31, including

conponents. - 45 An 1 nha ording to any of
thecstap wf rdtatiog e adtoztor tb froymardisparieta Agnmeinnerithohk ddigter
.canponent s. . An jnhal e .agcordi ng, .t.0o _an .ecedin
PicG AR FPETAnd PRBHE Prrold 8F GRaRegF Ry PRl Bitogh che
mdOhpREL {J fdhctatt bARGPBWEMREoWh thedSlcdceBhtriAtRE iddke contained
al ] owi ng the renaining,blisters to be seen through the
thgigiggndcargat vik the eMIdRRIFC IR dhaapset s HEMEF- according to
any of clainms 1 to 31, including the step of rotating
the actuator to nove a blister into alignnent with the
33pl i ¢t eetlpiderccorngrenbleim dAdwherepputhetstapeo f tpgatingithefacantor
. ali d blister,.inhali t,hr ough, t he nmoythpi ece t.0
indde R sBRir TP it B AEREThr BPel R ARG Bpmene
witho$e HIetH: pidiegtriehBémhndNebtaahg it ihta séténd Hicedtidint ddpRzeure

into the user's airway. ) o
the lid of the blister aligned with’the blister piercing member

34. A method according to claim 33, wherein the step of rotating the actuator
includes the step of rotating it in a first direction to puncture the lid of a blister
aligned with the blister piercing member and, once the inhalation step is complete,
rotating it in a second direction to move a subsequent blister into alignment with

the blister piercing member.

35. A method according to claim 34, wherein the step of rotating the actuator

comprises the step of rotating a cap coupled to the actuator.

36.  An inhaler comprising a housing to receive one or more blisters having a

puncturable lid and containing a dose of medicament for inhalation by a user, the
device comprising a blister pietcing head for puncturing the lid of a blister so that
the dose contained therein can be inhaled by the user from the blister through the

device, wherein the piercing head comprises a primary cutting element which is
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33. A nethod according to claim32, wherein the step
of rotating the actuator includes the step of rotating
w0 Roosm3B53 i rst direction to nove a blister intBCT/GB2004/004416
alignnment with the blister piercing nenber and,
rotating it in a second diregtion to puncture the |id
of the blister aligned with the blister piercing
menber 34. A nethod according to claim 33, wherein the
~ f. rotati t he tuator _inc t he st -
cof Bl o BL A e pler faf Bl Epls A HAIRATE ARl e st o e
lidofnda sddloing gt cudtihg Bleshentstdx tdollngdblates 1181 frpireihei pign1ve Khaing
and, aqnce the inhal ati on st IS conplete, rotating it
clqes el A GHNRRETN o VS PIETSABOBHHEPRTINE dp GR the
blikfdk OscBbh D NABNL 1V e LNendhd 88LlacRiBHUMEe FRIMNEar dR fofned
met hod according to claim34, wherein the step of
byrthe atinrgy chgingctlemnety theqrprits agdisheomstagpowting lemdantytaogether
n_coy to t or., -4 nhal er_.comni sin
toffe BN, SR iR 86 Bt Thre BRI S p SRR HER Won
fuphecdntrpdf ehel pickcanctheadniiai the bfis@rdose of nmedi canment
for inhalation by a user, the device conprising a
blister piercing head for puncturing the lid of a
37bl i %@[n}ﬁfértagégtdmgecoc@ﬁﬁl THREAR Thd Pﬁ'ﬁﬁh@ hEANcABprises a pair
i nhal ed by the user fromthe blister through the
of dessinglary Witingielemanés pi erci ng head conprises a primary
cutting el ement which is- 46 - configured to cut, as
the piercing nenber enters the blister, a first |inear
38sl i tAn imbiake ak¢atdande deandidaherdoithd fgoatiagentting elements are
extending laterally framthe prinary cuttin | enen
SR FOR AR S Gar e PERE < Her Fhratogt & BPHEA@RAnd extends
be&AHnI AULBait Bf 88AUHadyNR N StREntssecond |inear slits
that extend across éach end of the first linear slit
formed by the primary cutting elenent, the primary and
sec ' I Rof j ' -
gttt 375 2 b B0 38 18 28] SELDPUR filhley Rhcing
elepheait congrizead biagdenthie piddeasf thatbiadedfing Rebyheiadiyrg righagngles

into the blister. 37. . i nhal er ~accor di .to.claim .
to g Pl L A R Lo A SR B SR < Posicion
reﬁﬁqugﬁﬁmngutting elenents. 38. An inha!er accordi ng

to claim 37, wherein the secondary cutting el enents

are spaced fromeach other and the primary cutting

408 ! erﬁrpfnhiaiser qg%}hﬁm%et?grl?e@xﬁﬁsf @11%96‘4& tlpee {)%gﬂr Cc'\ﬁ.ﬁgg Q@Men?ixas a

secondary cutting
sharpened edge for cutting the first linear slit in the lid of the blister.

41.  An inhaler according to claim 40, wherein said edge tapers to a pointed tip.

42.  An inhaler according to claim 41, wherein a secondaty pietcing element

extends laterally across each end of the primary piercing element.

43.  An inhaler according to claim 42, wherein the pointed tip is midway between

the secondary cutting elements.

44. An inhaler according to any of claims 39 to 43, wherein the secondary

piercing elements are each formed from a blade, the plane of the blade lying
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39. An inhaler according to any of clains 36 to 38,
wherein the primary cutting el enent conprises a bl ade,
wo b@spbmsee of the bl ade |ying substantially atPeT/GBR004/004416
angles to a plane occupied by the lid of a blister
that is located in the inhajer in a position ready for
piercing. 40. An inhaler according to claim 39,
wherein the prinary cutting el enent has a sharpened
RSl I T ML LS el Do
subshi@kiell atsagtet £G08 tb apeFlint: Qcaupfled by ek tid pf tH2blisher.
|nhaler according to claim4l, wherein a secondary
piercing el ement extends laterally across each end of
45.t heAH ihARLY aoQb?c{lﬁ @Qcﬁlrﬁ@%hex‘éﬁr edR dfrtﬂélk&fon%&%gﬂcﬁ%
to cl a|n142 wher®in the pointed tip is mdway between
eletnhetsdare ndsaagpecati edgrgtoetue tenterond dinepynslity fratherlid of a blister.
according to any of clains 39 to 43, wherein the
secondary piercing elenments are each fornmed froma
46.bl agde,inhdler :{Hcaﬂﬁngafto tlabn Bb peiRedeit 11@-ed4€ of the each of the
substantlalh% right angles to the plane of the
sechPHARIDYCIFINgr A AR B MafEN I AR hePantial Iy at ri ght
angles to the plane occupied by the lid of the
blister. 45. An inhaler according to claim44, wherein
47eachnaﬁhﬂhEM$99bnga¢yhpnéﬁcwh9feiénHMﬁewﬁéqeoﬁﬂwhCfthe
sean§ r%%q%ggll%d emgnots Zlgs in &16 pSI engogt?thaccor d£O§ r{gotheq)r}-mzﬁy
pieAding wh@fe@t.n the edge of the each of the secondary
piercing elenents tapers to a pointed tip. 47. An
i nhal er according to claim45, wherein the pointed tip
48.0f mqtihater t&eraﬁg QO AREY 481 BT ERAIRAL $hé pBRtddtih BE cach
pl ane of the formng the primary piercing
of Eheewemdar%&aﬂnglekﬂmaﬂnefr llmfc@mawg htetghé laaitleg BBty RicEing
ele%}egt reepe r11ntt aq lptc(:)}i; %?m?% 1erc nr%d] %ﬂngls§e?§9@aQ?%¥ercmg
elefieh TBie¥t adcﬁrcﬁ;ha;g el ement at t he poi nt at whi ch the
primary piercing el enent and secondary piercing
el ement neet each other. 49. An inhaler according to
49. anyA%fmﬁLl@J: g@to@@ing‘?o 4hy oMBEIRd 86 t11 REh PRI he Welnhd?Y cutting
el emrent divides e secondary cuttlng el ement into
elefdens tlivaded es el oerpndentyt qutgng element into first and second cutting

members that extend laterally from opposite sides of the primary cutting element.

50. An inhaler according to claim 49, wherein the first and second cutting
members converge towards each othet at an angle and the primary cutting element
upstands from the top of the secondary cutting members from 2 point on each

secondary cutting element at which the first and second cutting members meet.

51.  An inhaler according to claim 50, wherein the secondary cutting elements are

angled inwardly towards each other.

52.  An inhaler according to any of claims 36 to 51, wherein the secondary
cutting elements extend laterally from the primary cutting element at an angle of 90

degrees to the primary cutting element.
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menbers that extend laterally from opposite sides of
the primary cutting elenent. 50. An inhal er according
WO 20061030383 49, wherein the first and second cutPCTIGB2004/004416
menbers converge towards each other at an angle and
the primary cutting el enment 4gpstands fromthe top of
the secondary cutting nmenbers froma point on each
secondary cutting el enent at which the first and
second cutting nenbers neet. 51. An inhal er according
to claimb50, wherein the secondary cutting el enments
53ar e fangihebir iamﬂﬂigytotmwarfah&maéh totthewhefe?n thNsecomddrer
according to any of ns, 36 to 51, wherein the
CuEEREOTIRPSS éﬁtepgr}@tea“&f@wgh%ﬁf%ﬁav F'éﬁ“é‘ngﬁ?f’?efi‘tr%ﬁ?tﬂﬁéle of
1a@nhﬁﬁ9ydgg&ggng el enent at an angle of 90 degrees to
the primary cutting elenent.- 48 - 53- An inhaler
according to any of clainms 36 to 51, mhereln t he
sec f ' S l=at
ST L HhechBe ST R B 303 o PR i 3AGS
cuttegyy desentS4dxtefd latehalydioaahe paimgy tlmttmg)emﬁerﬁlaalaﬂ&nglﬁ of
to gl, erein the secondary cutting el enents extend
Mgt ?hP&gﬁ@F8h1the primary cutting el ement at an angle
of nore than 90 degrees. 55. An inhaler according to
any of clainms 49 to 54, wherein the primary cutting
55¢| edhinhgley perosdisgeh a0y of iskrime d8rig &ty vheteld thy pimpyrusting
n h 2N
R S
mfdnlsdralﬂh‘ﬁesxmdtlhtatallyl'feorhl thp peitrtary nufttimg didmmeattdry diffetene

R 5 e PR P D LR T Y ahentores el Prash

extin@hgt 1@tk dIf fhbRRreWidd Bf ﬂﬁ?tbhi SRkt elbh@n SR IR Hrent size
cutting nenbers that extend laterally fromthe other

to gheylap Fut inghp blipge by che chﬁgdfr‘fé‘rﬁﬁétiﬂg @smbArf thaheftend laterally
fro@& 9}95 Qih@g sidf ot Me gL %L;%&P?m conprising at

[ east two prercin heads up tan |ng froma piercing
nenber 57- An inhaler accordlng to any of clains 36
erein_.the

f cl
561, o e leb R iog 5 g ok claigt 38#%?@’”@?%?%?11%@%&%@0

i@8ing M2 dNBsH A1 diag EQntlh Pertidg Ghaheo7, Wherein the
| % g g
pi erci ng nodul e conpri ses a

57.  An inhaler according to any of claims 36 to 56, or to any of claims 1 to 7,

wherein the pietcing member comprises a discrete piercing module.

58.  Aninhaler according to claim 57, wherein the piercing module comprises a

main body portion with first and second piercing heads upstanding therefrom.

59.  An inhaler according to claim 58, comprising an air inlet and an air outlet
aperture extending through the main body portion, one of the piercing heads
depending from the periphery of the air inlet and extending over the air inlet and
the other piercing head depending from the periphery of the air outlet and

extending over the air outlet.

60.  An inhaler according to claim 59, wherein the main body portion includes a
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mai n body portion with first and second piercing heads

upstandi ng therefrom 59. An inhaler according to
W@bk@s03B8; conprising an air inlet and an air BOL/GBR004/004416

aperture extendi ng through the nmain body portion, one

of the piercing heads depengh ng fromthe periphery of

the air inlet and extending over the air inlet and the

ot her piercing head depending fromthe periphery of

recsiton AR P B PR b LoF RTS8 Pelhar Bk ot Foiphery
of BROYr POttt thoedcdsied ragiod9 - recessed region ar ound

the air inlet, the piercing head depending fromthe

peri phery of the air inlet fromthe recessed region.

61.61. Aﬁrlnhﬁglalc%&cﬁﬁ% 0f BB 55 Q1+ ChRMB0D Y h@Feif kidd Mk BU¢let aperture

wherein the air outlet aperfure is in comrunication
is 1wcbm1mmnleatxonom1d1etln taub@tbmhe\wdftmwdmg) froth ehen!aam Wymlan

site dijrection fo th head. n
opEosbtﬁ](f 1S Ié Ito eet%lercbt%g ]{x%ad egl%erpdérﬁﬁ F to the epretm the%n
ouﬂah@bﬁﬁﬁaccordlng to claimé61l, mhereln the a|r outlet

tube conprises axially extending ridges forned on its
outer surface which |ocate the piercing head within a

g2l hﬁqnfuﬁ&e&%okcﬁn%nt@leHHtétPP&zﬁ&%m 83 2 Pud INab EEomprises
according to clai , wherein a space forned between

axmll;eemmtgeg ridpeb foeediminl iedouter asrfaceortpel kg teathigypiersing head
I co ifect flowof air into the

d hed
wit u%ﬁ%péggmfﬁdﬁf%u SRR Gifen a patient inhal es through

t he nnuthplece 64. An inhaler according to any of
claims 14 to wherej n the i ndexi ng '

sSm .
63 conﬁf’ul%%}efaa%PFdé%Fo e 524 BREEHY 2 SPikE enegiﬂ?weﬁ@ the ridges

ancp@&er\xz:filfkrd +£B&s %Eﬁl‘pﬁs&f a Qifﬁiég §fr$;oﬁ§§1ft 6@ aRRIE M6 dfMir into
t he housi ng. er according to claim64,

thewhen@dipreca frass |0Iutseiﬂ Wberd epetientihbalay threxgle Hesmppdpiache
blister strip |ocator chassis and the indexing
mechani sm conpri ses an i ndexi ng wheel rotatably

64.nounadhiler idterdiigeo emfoDElainitel 4 a1 T, ivelirbiy tﬁeﬁmem'atg e
arm_over whjch strip qof blisters assed, 66.

mephaise COBPESFR ﬁbsttrostepdpmtesc Z‘Rﬁérdé? gHeP3th ée&th‘fgstﬂp of

bh%&%as?@l@%bﬁ@& 1 BehoRlingPokes and the actuator

I ncl'udes a“drive tooth engageable with a first spoke
65.  An inhaler according to claim 64, wherein a resiliently deformable arm
extends from the blister strip locator chassis and the indexing mechanism comprises
an indexing wheel rotatably mounted to the free end of the resiliently deformable

arm over which a strip of blisters is passed.

66.  An inhaler according to claim 65, wherein the indexing wheel comprises a
set of spokes and the actuator includes a drive tooth engageable with a first spoke
when the actuator is pivoted telative to the housing into an open position to cause

the indexing wheel to rotate together with the actuator to index the blister strip.

67.  An inhaler according to claim 66, comprising an anti-rotation ramp on the
housing which is engaged by another spoke of the indexing wheel when the

indexing wheel rotates thereby causing the arm to defotm to allow said spoke to
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when the actuator is pivoted relative to the housing
into an open position to cause the indexing wheel to
WO eaoana73sdget her with the actuator to index theCbGB3w0&1004416
strip. 67. An inhaler according to claim 66,
conprising an anti-rotationspanp on the housing which
i s engaged by anot her spoke of the indexing wheel when
t he i ndexi ng wheel rotates thereby causing the armto
dé%?h%’erfl}] —PotgtliJ)nO\rAz!m?altg aﬂgﬁgtuth?fn §9 its uglldgﬁ)rrxnteﬁ%tate once the
anti-rotation ran%, fhe arm reeurni ng to'1ts
spokdeisotlereed steataenporiteaehhprespoluey hasticd elrledintibeng arheel in the
t hereby preventing rotation of the indexing wheel in
OPPH%‘teog%ﬁg‘iofle direction. 68. An inhaler according to
claim 67, wherein the drive tooth on the actuator is
shaped so that, when the actuator is rotated in_ the _
68pppakt ndaldr pecoriliog th ckwmi G7s Whsean ithg drive toagh @gethe actuator is
oS L1 [ i v . hey. f
sk R R Bt LB 18t P B o b5 ik RRoR s open
int@deso¢ldiegpdsiogl, aial68; tontle skdas dviee tledge of thegebcedpgkepoke of
IS hapec{’éet allow the drive tooth to pass over it
th?/\ﬂ’é%“ﬁ‘ﬁé” Gguator is pivoted fromits open into its
cl osed position. 70. An inhaler according to claim 68
or claim®69, conprising a |ocation ranp adjacent to
69put Avpadelsr pecontlingdo ghm-GS At thaggge aftrachspoke is shaped
.09, oper.ahl > e esi i L
to 3Pk P ALOPLARTIE L, Qe FPURE BOSATLI  JiFSU i open
intopokdoted Bait8@. anot her spoke to extend into the space
between the anti-rotation and | ocation ranps and
prevent rotation of the indexing wheel in either
70di 1 €¢d irPAler according to claim 68 or claim 69, comprising a location ramp

adjacent to but spaced from the anti-rotation ramp, the drive tooth being operable
to cause the atrm to resiliently deform as the drive tooth slides over the top of the
spoke to cause another spoke to extend into the space between the anti-rotation and

location ramps and prevent rotation of the indexing wheel in either direction.



