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Mani fold for use in nedi canent di spenser Rel ated
Application The present application clains priority
wo camoe#fopat ent application No. 0 525 237.4 fiPeGBR00&R04612
Decenber 2005 and UK patent application No. 0 623
405.8 filed on 23 Novenber 2006, the entire contents
of which are hereby incorporated herein by reference.
Technical field The present invention relates to a
mani fold that is suitable for use in a nmedi canment
di spenser for dispensing dry powder nedi canent, for
exanpl e fr (aniféld forersepinaketiivamentddispenser carri er .
The mani fol d assists effective rel ease of medi canent
powder for inhalation by a patient, for exanple from
an opened blister pocket to a nouthpiece of the
di spenser, and thence for inhalation by a patient.
Background to the i RedatécdbApplieatie® of i nhal ati on
devices in the adm nistration of medi canents, for

The rReT B RHR O e gL ot G bl al B, os8s8 2074

filed M SIDERSECATRN bn@AVKI RftehtSapiicaties NK®eR3 405.8 filed on 23
I nhal at1 on devices i nclude those in which the

Novembei @8086nthe antire rcantents mfi whish arec ket Hicerpeyated herein by
nunber of blister pockets for contai nnent of ‘

referelCli canent in dry powder form Such devices typically
contain a nechanismfor accessing a nedi canent dose by

openi ng one or nore blister ts. The nechani sm for
exanpl e, conprises ei tfl?@&‘%?%?fg‘?ﬁ g means or peeling

neans to peel a lid sheet away from a base sheet of
the blister pack. The powdered nedi canent is then )
The dresentdbezhtionoielathe togemanifold hekis patabde fer usein a medicament

s el SR AR AT ol ok
form 9EEEERNENt CaFRIrT athd onddifold NEaRiste |l effective @léalenof medicament

airflow towards one or nore opened bli st erqé)ogh%tl(s)
powdenion inbaletion iy & atieiwfer eXarhls Hem eRPrgNEd Rligjer pocket to a

moutl’?ﬁigég 8Pﬁ1%tdi¥p§r\£eq,i a8 H&ﬂce for inhalation by a patient.

Background to the invention

The use of inhalation devices in the administration of medicaments, for example in
bronbhodilation therapy is well known. Such devices generally comprise a body or
housing within which a medicament carrier is located. Known inhalation devices
include those in which the medicament carrier is a blister pack containing a number
of blister pockets for containment of medicament in dry powdelr form. Such devices
typically contain a mechanism for accessing a medicament dose by opening one or
more blister pockets. The mechanism for example, comprises either piercing means
or peeling means to peel a lid sheet away from a base sheet of the blister pack. The
powdered medicament is then liberated from the opened blister pocket(s) for inhaled

delivery to the patient.
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|'i berated powder to a nouthpiece for inhalation by a
patient. It is appreciated that the characteristics of
wo ba7/068389¢ ol d are i nmportant in both ensuring ePE¢ECBRME/004612

| i beration of powder and in subsequently guiding that
i berated powder to the nouthpiece. The Applicant now
appreciates that the formof the manifold can affect
the particle size characteristics of the |iberated
medi canment powder, which characteristics are known to
be pharnmaceutically inportant. In particular, the

Inhal&iun ideaidesappties itppe sdddueibed i atsoveacbimprisef amcelementagenerally
be i nfluenced by the formaof the manifold. As known in .

referriefleloaps 2 mamf@l%afpf i9IEng raidiomo FPWaIHs K-k (PPish opened blister

h: . . . of ' i, thig
pock SRR 308 1 SREIFED TR Crboiisk st Llg tha
liberated: ppivdabtes nsowtbpiete fosintdekitiontbyea patientt lids appracidted that the

charagterEe 91 oF APeaToyavie mppsant &1 hate capdine: iratdfe [ifation of
powd&P dha Mh QGBsécﬂlerftlpl@ﬁcﬁﬁg @btiperdigd PadeRto thE@outhpiece.
Appl i cant now furthher appreciates that nmanifold

performance (e.g. FP fraction of dispensed nedi canent

The RRYRERY B 8t oL R Ee S b ARARIE Rent i np partct

size tlsarbewnsnes oedhé iliberatedtrmedicashent todwdleanwlich! thavactaristics are
be made avail abl e at the nout hpiece. Mre )
knowp dpthecBihaimaceutigallyapprartanis Ineritiswr.dbe AArplicanpt agpreciates that
fine S, iFicRn AR o MLEHESRED (h8 B BTAS rhshiigT Rz fngpn in the
art, “fihe parieleafradtiorédor & iiraption egenchally irefets dosther pectentage of
. there through. In accordance w th one aspect_of the .
partice R 5 AVEROSH O BREDSURPY ATeA P aMBbYRHB S PIBRG, size. I
is deﬁkémé ARt Birbrn Bf Y %‘ﬁ)’fo‘d%&& sgeﬁ a%ﬂbﬂ@@réa@é ithe FArttion of
chanber with a chanber 1 nlet and a chanber exit. In
the lipsratechpbwaler thajvis imade ieheilablaigtdhd meuthpwcerfer dmfiatatign by the
" i.,nlet. The chimey exit and chanber inlet lie
pa 'e@ﬁ'de- by-si de each ot her such that when a nedi canent
powder - cont ai ni ng, open blister pocket of a blister

Ag;c_k IS positioned adjacent thereto at |east a portion
The Agrplicagt nawferther appreplates that nanifold pefarrangenes,g<kiP tfraction of

dispeég?éi Iﬁ?ecﬁé]%rﬂgﬁf pé\ﬁ&@t’) c\éh%et fﬁﬂu&l?&éb B}l/ 'ti‘?é Sttraﬂg&lﬁght bPa chamber

rain
through which the liberated medicament powder is transported (i.e. entrained within

an airflow) to be made available at the mouthpiece. More particularly, the Applicant
now appreciates it is beneficial that the chamber is arranged to promote break up
(e.g. de-aggregation or de-agglomeration) of the liberated medicament powder that

is transported there through.

In accordance with one aspect of the present invention, the manifold is provided with
both a chimney with a chimney inlet and chimney exit; and a chamber with a
chamber inlet and a chamber exit. In use, all airflow into the manifold is via the
chimney inlet. The chimney exit and chamber inlet lie side-by-side each other such
that when a medicament powder-containing, open blister pocket of a blister pack is

positioned adjacent thereto at least a portion of that airflow can be directed from the
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medi canment powder and enabl e transport thereof in the
airflow fromthe chanber inlet to the chanber outlet.
waeoopoessed e break up of that nedi canment powder PCDGB2@6/004612

nore bl eed hol es are provi ded between the chi mey and

t he chanber such that bleed airflow may be directed

into the chanber to disruptively inpact the airfl ow

that transports the entrai ned nedi canent powder. It

may thus be appreciated that, in use, the total

airflow entering the chimey of the manifold is

chimneepitatedhei chambbatinlpbnia dhewbpeh blisteli pecketd tatertradn said

B S E R e —
inlet {$0he cﬁ’ia‘ﬁ%rmﬂt% T’tz pRIRSE Kbk y@k}g lfﬁt’ ARt fdWder, one or

present manifo that it na I ne tuned to
moredaleed Males taie [pevidedt kafween thet ehimmieyf aingv théaghamber such that

bleedf ﬁ i bﬁjatygﬁ? g\%%?@r%f ipfoﬂ@séfqﬁﬂs argtgtcﬁgr'mpﬁgél&iir%%%c%% diftiow that
transpéitd tHaBRESnefmh&dicahbntBowded. ds (i ncl udi ng t hose

descri bed by earlier patent publications W98/ 30262,
W8/ 1 1929, WO 02/102, 444, US-A-2,587, 215,

- 5.3 : 0 108
¢ o B 0 0o SRS by ot o
manifois i&r soparated’ dotarthatgortibe edhitivisedirdated at tradpen blister pocket to
mout hpi ece el enent. These priqgr art nanifolds are
entragieiSegngdicament pewdes age dbpifertien yhich i taged Hiraiigh the one or
more!Hib&d hYdsChs ?%‘é@“élf ?@ﬁ@%fi%ﬁt%%'df tMé ed rﬁ%‘rﬁiﬁ{kﬁ‘%that it may
environment (1.e. directly w the outside air).
be firfsu taready tadetdrmine tea theocentage roditatal tairflonethad peostitutes each of
the invention. there i,s, provided a mnifol.d for .use jin .
these, "$RRATE nPO'a'logﬁeﬁggrtcgetgﬁ?gjyf ofll%e %F‘P%f‘iﬁ"&ﬁ of "manifold
perfoffRdh&ament powder froman open blister pocket of a
bl ister pack, the manifold conprising a body, sai d body
defining a chimey having a chimey inlet and a

. chimey .exit f Lrecti i rf. 0 i d i o
Prlori ﬁ\’te{“%’g%i% d{l@ﬂyﬁhéyﬁg&a@?;o&éscﬁbg&v BKI Canidr pg{én[fmsﬁbhcatlons
WQ098/30262, W098/11929, WO 02/102,444, US-A-2,587,215, US-A-5,383,850, EP-
A-1,106,196, WO 94/08552, WO 94/11044, US-A-5,590,645 and US-A-5,113,855)

have been described to comprise bleed holes to a chamber or mouthpiece element.

These prior art manifolds are designed, in use, to draw bleed air through an air inlet
which communicates directly with the external environment (i.e. directly with the

outside air).

Summary of the invention
According to one aspect of the invention there is provided a manifold for use in a
medicament dispenser device for the delivery of medicament powder from an open

blister pocket of a blister pack, the manifold comprising

a body,
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the body further defining a chanber having a chanber
inlet and a chanber exit, wherein the chimey exit and
W@ 200d/06489dber inlet |ie side-by-side each ot hepPCHGBR006/004612
that when said open blister pocket of said blister
pack is positioned adjacent thereto said airflow may
be directed fromthe chimey exit to the chanber inlet
via the open blister pocket to entrain said nmedi canent
powder and enabl e transport thereof in the airflow
fromthe chanber inlet to said chanber outlet, and
said dwpr @efimimne chimney davingeal chivhrezy iated gmdoa ictEdndyeexie éor directing
t he chim and .t he chanber such .fhat bleed airflow
alrﬂowggprgéa@, %"@P@M inlgt i $3 E%We‘?x'{’o di sruptively
i mpact the airflow that transports the entrained
nmedi canent powder. There is provided a manifold that
the body furiheableéiningra alsambar havied iachasmierdnksh and er chirmberexit,
for the delivery of nedi canent powder from an open
blister pocket of a blister pack. Thus, there is also

wheréihofﬁbd&ﬁnﬁeveé&maﬁ@rﬁaldi'oﬁﬁﬁfb‘é@ﬁnl@ﬁ%e(?@délHiytéi@é Qaefcﬁrother such
he delivery of medi canent powder from an open blis

that vprwkgaldcgpe@ blistert pecksd et saichRlisierspritsisrpPepiignas adjacent thereto
said %ﬁ@/ hfcﬁ ﬁeggaﬁl S P8 e mrﬂn%\?égit ROHRL Elg Ber inlet via the open

ni'sm for 1 Spensi ng

blistep poolest tb remrmaans@naeﬂebicaatewt ppwdbetandfenabbé tranmorpﬂudfeof in the
recei vabl e thereby; and a mani fold as descri bed

airflowdroam fhe ghambaninielita saisheharsler Qutleldy that is

generally sized and shaped for receipt by a nedi canent
di spenser device, of which it typically conprises a
and wierpimname opanore bldeal nelas fiod pravidas betmpendheroimbey and the

onar G S i MR e S SRR, R o el

lmpa&tytﬁé%hbw that iBesFssAhEHtRtb PRcbidamafiRRder, t he
manifold is either integral wth or separable fromthe

ot her conponents of the nedi cament dispenser device.

e B R BREEHbAETEHe Pe 58 SenReele
devicerfdr ﬂ*ié&jémér}f of thedvdhesnt Podide frem adlo@pﬂrlﬂleterctmcke’eoﬁ s blister

provided with snap-fit
pack.

Thus, there is also provided a medicament dispenser device suitable for the delivery
of medicament powder from an open blister pocket of a blister pack, the dispenser
device comprising a housing; within said housing, a dispensing mechanism for the
dispensing of medicament powder from an dpen blister pocket of a blister pack

receivable thereby; and a manifold as described herein.

The manifold comprises a body that is generally sized and shaped for receipt by a
medicament dispenser device, of which it typically comprises a component part. The
manifold itself may either be comprised as a single, integral component or as a sub-
assembly or part of an adjacent component, and is typically formed as a moulded

part.
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features (e.g. located on the body of the dispenser
device) to enable this node of fitting. Suitably, the
woraov70esg | s arranged for recei pt by a nedi cane@it/GB2006/004612
di spenser device at a location that is intermedi ate
bet ween a nout hpi ece for the delivery of nedicament in
i nhaled formby a patient; and an opening station, at
whi ch an opened blister pocket of the blister pack is
presented to the manifold (i.e. at which its
medi canment contents may be accessed and entrained).
In as?éicts’:}bthe rbeifsfenis’ ditler sinpegral deith vort Isepaegbld i from the other

eatures to enable sng -fittigg _th_ereof to thcg ifold |
compgparispPbihe sirdicardenioispensar SRUIGET 17 Qe aRPFEh e fpanifold is

provid(;%a;‘%%pé Ps%ﬁaﬁel\'ﬂ?n% gﬁﬁml%mﬂ%ﬂer@qeyth@f mbaﬁa%f%&nser device,

es a C hat has a chimey inle da ]
and hiei mamjfolkiand/dmmeslisansent dispansen detiicouigh pravideshiwiihe pnap-fit
inlet (e. as result .of patient iphal ation O g1:
featurgbela . IGeRiochan dive DR o Hhe Epaiey dFolas) (g igHig his mode of
fittingt hat ai rflow fromthe chimmey inlet to the chimey
exit. The body of the manifold al so defines a chanber
that has a chanber inlet and a chanber exit. Ar and

st TR B L R S e o
locatifR YAk 66 raed e beivdgratnesuthgiege dot tHeoddliverycbbimaelicament in

_ exit. In one particular aspect, that g_art of the gog
inhalebfarm Ry a priiestiaaasbaAn opENInghRatine, AoubiepiascePenshPY & pocket
o AT ERTIBES b 0K GNTRY (5 A ROEBRE N onten
may btheccessel arthienwhimeds.aBditalplgn the insardfolg i lpeovided swithl snap-fit

blister pack is_position j acent, theretg the
featuigsy 14 G2 hiEySH-HPE DB rl8ri LIRS 2% 5 farm @ snap-
fitted?mﬂé\ﬂf&ﬁcﬂ aha'n%uﬂﬁg%cé@ﬁb%%nmlyst er pocket to entrain

the nedi canent powder contents thereof. Transport of
the so-entrai ned nedi canent particles is thereby

enabl int ajr.flow fr.omt el . .
e (8l e s Yebe R ey o BT B hBbE s g onimmey
exit. R EREYaifs tdralf BReddte ithe netginn@dintetp(ecgl by svaekdit dsf patient
so where the manifo is designed for use with a,
inhalatinfi) dareraatedaisioan arein. The chimney acts to direct that airflow from the

chimney inlet to the chimney exit.

The body of the manifold also defines a chamber that has a chamber inlet and a
chamber exit. Air and medicament powder entrained therein (see below) may be
drawn through the chamber inlet to the chamber exit. A mouthpiece generally locates
adjacent to the chamber exit. In one particular aspect, that part of the body defining

the chamber exit and the mouthpiece comprise a common component.

The chimney exit and chamber inlet lie side-by-side (i.e. adjacent or close to) each
other such that when said open blister pocket of said blister pack is positioned
adjacent thereto the airflow may be directed from the chimney exit to the chamber

inlet via the open blister pocket to entrain the medicament powder contents thereof.
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devi ce for dispensing of nedicanment from nore than one
open blister pocket at a tinme. Typically, one chi mey
wW@z2000/0683%0 one chamber inlet |ying side-by-si deP@i/GB2096/004612
provi ded to di spense powder from each open blister
pocket. In one aspect, the manifold herein is suitable
for use in a nedi canent di spenser device for the
delivery of nedi canent powder from an open blister
pocket of each of plural blister packs, the manifold
conprising plural pairings of chimey exit and chlnney
Transpolresf, theasdreattaiiedanedicgmest partatedisviheretanengisied in the airflow
blister pocket of one of sq[lfg plural blister packs.
from thecharplpr ipled o the phamber Uty ed nedi canent di spenser
devi ce herein arranged to di spense powder froma pair
of opened blister pockets, each one of the pair
The raasitold maddefindneorsitimayi enecbinyzayeexit ang chemipeblinlet and typically

wouE 35 T bl BB U o R cisponser

devncb%ﬂ%sﬁdéﬁﬁrr@y of I ERARENOH A’ motd tlaérﬁ)%bsmpém@hster pocket at a
mani fol'd geonetry is arranged such that only a

time. prypicallyi eneothinmeyt @titendiane ehamkeeinial ying sitmby-sidg will be

provigel £ Tk PORERE o a0l HBEL BT, Lory ™t om <

to 50% preferably from5 to 25%, nore preferably
from15 to 25% of the taotal alrflow (e.g. about 20%
In OfiesaWQ(‘écﬂLﬂj manfolch Seeein ik syitalie fardves 45 a medigagment dispenser

devic hfé?‘t %)?1% éﬁ]‘ﬁ@ﬁ@i y\A‘/d(f}r ﬁh?@@gg%t@ Bbckdtld? each of

plurapbéfter qualc}(s); tioen rA&nifald 7c5j}inpmmm@ pjmsa‘l grafmgs fof achi®Bey cexit and
. 75% (e.g. about 8Q9 e taofal airf s dir ed :

chimiey BHeC2Hb SOHP ARG 3ot Ed VPR OReRL Y Sidrdckef e of said

pluraf glls%‘r gabediT fé’rf eﬂlﬁpl’eﬂﬁeé‘bké*@rreﬁhﬁé&c’éh%n‘m“ﬁﬁe‘%ér device

use wt I'1ster packs, such as those
heremanangeﬂtterdlstwtse ;b@\ddw ﬁrmr@pelr@rﬁc)@enedtbtheter pockets, each one

o nS5SRTREENE DN L o Pt M R Rkl Ao w

be per&fe@U\Qi’dh tahsa@ fajfrahWneyl lesits aRasERdcidied @¢hairiber hiesd each lying
hol e(s), the bal ance passing though the opened

side-bysidet@achmeiiefrani fol d herein is suitable for use in a
nmedi canment di spenser device in which

In aspects, the manifold geometry is arranged such that only a proportion of the total
airflow entering the manifold through the chimney inlet is directed via the chimney
exit towards the open blister pocket. Suitably, from 3 to 50%, preferably from 5 to
25% , more preferably from 15 to 25% of the total airflow (e.g. about 20%) is directed
via the chimney exit towards the open blister pocket and thence, via the chamber
inlet into the chamber. That is to say, from 97 to 50%, preferably from 95 to 75%,
more preferably from 85 to 75% (e.g. about 80%) of the total airflow is directed

through the one or more bleed holes into the chamber.

In an embodiment of the invention, where the manifold is for use with two blister
packs, such as those hereinafter described with reference to the accompanying

Figures, in use 80% or approximately 80% of the total airflow entering the manifold
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the patient breathes in to create the airflow and
bl eed airflow through the manifold. The manifold and
woredi7oessent di spenser device herein is desi gnePCT/GBR@®6/004612

suitable for use by a patient (e.g. asthmatic) with
rel atively poor breathing ability. A typical asthmatic
patient m ght achieve a flow rate of around 30 to 100
litres/m n through a nmedi canent di spenser device.
Typically, the manifold provides an airflow resistance
of 1 to 5 kPa (e.g. 2-3 kPa) for a typical airflow

chimsyt @thicught the efimegyinst) passéd tresigh tenbieed fle(s)) te balance
flow rate around 10% of the airflow is directed

passing theugh teoRaNed RRFEREY:. The airfl ow entering the
chimey may al so vary, typically being from30 to 100
litres / mnute. It will be appreciated that in use,

The mbaifplddssaineisdsuitabbabrf lsenirr atraedicaiment dispemgen device in which

the pRReTCEEATERI oreSRtE TR P otk @ e ATl i ehaty the, manifold.
The rﬂgmms a%dméaieaﬁf@@%&{q&gépaé\h&a hEfeia i Hasighid &b foerduitable for

e patient. e appreciated fromthe | ater

use biescmpafienbre.gt stiunatie)r withr elativebt prer dyepihing dkdlity. A typical

asthrh 5t bRk & el SRy 08 i through o
medi@arhbhOdisp&sdetidevidey of a particular manifold and/ or
medi canent di spenser device can be found by dividing

the square root of the pressure drop (in kPa) by the

Typid Mg,v‘fh(e%gniFdA@ lré)\}iagsc‘éﬂhéh)ﬂom}'%\gi Lidd O 46F 194 Xépyzoj kPa) for
Phe ManiTold &nd/'or: Redi canent di spenser device TS
a typigahairfdw yenperirfgethebtemneyanf B9 littesehaminde, ahehjwht flemtratecaround

R T R e

- ) ; indv i Lfaat the
cHimiS KESIAHAAEN IOy tengbin 39,7800 p6eS i,
infet wwll be determned to an extent by the shape of

S Bl IR A5 RS ESh LER, Bhgueti b
patiefd ddpehtisdipoRB&tH thaé vl beaplek eésisthRce e tis Areifold: dred/or
open blister pocket has a generall% el ongate ov

al
mediparsent dispersaritevide antbihedieathing abiibntespiraipet efferd) of the
patiefit. A& R 1% éjp%rggigtéonfrgr%ethe%t%r description, the one or more bleed holes
provided thereto may in particular, be used to control the overall airflow resistance of

the manifold.

The airflow resistivity of a particular manifold and/or medicament dispenser device
can be found by dividing the square root of the pressure drop (in kPa) by the flow
rate (in litres/min). Low airflow resistivity of the manifold and/or medicament
dispenser device is generally preferable because it enables the patient to take a
deep breath and thereby transport the medicament particles (as delivered from the

dispenser device) to the lung.

It will be appreciated that the exact orientation of the chimney exit and chamber inlet

will be determined to an extent by the shape of the blister pocket, and the desired
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posi ti oned above opposite ends of the el ongate oval
open pocket profile. It wll also be appreciated that
wo b@7eb8pe and di mensi ons of the chi mey exit BETGB2006/004612
chanber inlet will be determned to an extent by the
shape of the blister pocket, and the desired function
of entrainnent of nedi canent particles in the airflow
t hrough the pocket. It has been found that reducing
the cross-sectional area of chimey exit and chanber
inlet can inprove FP fraction performance at the
functien pgredraimient o aseticaaneri powdes pattieheseinatie airflow directed into

the pggéqﬁgﬁ%as;p@p ihé Igggglcl{ﬂ st‘t)egorﬁggélfﬁ%;ﬁae% e&?'?erﬁl%l elongate oval
profil& '@iﬁﬁﬁﬁe 'dPl'i ﬂ?x*t@n@rbh%ﬁﬂ%}t infdt! Ne Céndé‘«éy%iddo%mﬁ' |5neuse are

ave a ter of from1l-7/mm particularly 2
posmﬁné@abpve)bppesntmamoff‘tbe alorgathiovakgpex pockaidrefianber
inlet are al so envisaged including ovul ar,
rectangul ar, rectangular with rounded edges and

It WIII%I%WE preRRadd thut thabshapd Bad dimeneionefoft the dﬁmmlnieglei(lt and
herein is arranged to createturbulencelnthea flo

chamber imef widre detesmineddecreextenhhy the Shap@,&)f/thq htlﬁ‘fer pocket, and

the d%l én %F és enf\ﬂ\oe?‘ugt%'? {TLéb%amgn teg i M{Qﬁ’ﬂovgthrough the

e open
pockéturtbidsetﬁéerafdufnlddh/ahmiube@thfemmsls-tsecmm area of thienney exit and

entrai nnent. of th ament _powder cont ent f ot
charbge il COnCMIBNR AT TEReIOR HATEBANGea o e, et ) geased

airflow eélgﬁc\n?:%% %&Enhélg/u \BBRM Bemmﬁgﬁ@ﬁéﬁerdéhce In one

one asp ect ence ari1ses as a r of the
aspecctr et chxmr[dy alicand shambey inkt defins ahstssenfialbnheireulamprefile and

t he nedi.camen vvder rfl She Str
nave (2% JlpSHelER oy RarBr 1-AEe BerELiEVep ey hatibEale RS for the
chimiiey ER® SHd @RbibRr Qﬁleﬂ'a"ré | 096 em%%gea Ih@ﬁll'dﬂ‘fg elular gkectangular,
shear stress ('high shear') is one in which there is a

rectangulat witbIrpundedyedges ard clesgeatieapedver a rel ativel y
short distance. The Applicant believes that the
presence of such turbul ence can be particularly

Suitabgneié ehimhnayhef thet inanifeldi lesrstmis @osvtred ttDUwaltsasrbulence in the
non- cohesi ve omderco onents (e, g. qone that is
airflow it {a¢ PBRY RULes MOpKelodBal 5 [asayciM diimbey s arranged such that in

use, pu?ﬂl‘]‘lgﬁ{ AMRERLE eﬁ;m@d wWekihs PAWbISR pddREE S B tfBulent airflow
uséd to quantify e

has been found to assist in the entrainment of the medicament powder contents of

the open blister pocket, and thereby to assist in emptying of the pocket of its

medicament powder contents.

In one aspect, the turbulence arises as a result of the creation of shear stress, which
assists in entrainment of the medicament powder by the airflow. Shear stress is
generally defined to mean velocity gradient normal to the direction of airflow. Thus, a
region of high shear stress (‘high shear’) is one in which there is a relatively large

velocity gradient over a relatively short distance.

The Applicant believes that the presence of such turbulence can be particularly

beneficial where the medicament powder comprises non-cohesive powder
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cohesi veness of a particular powder for delivery by
the mani fol d and nedi canent di spenser devi ce herein.
woveioioessd or nmeasuring Carr | ndex are descri bePlCT/GBRG06/004612

5 followng references: Carr, RL (1965) Chem Eng 72(1

) page 162; Carr, R L (1965) Chem Eng 72(2) page 69;

and Pharmaceutics: The Science of Dosage Form (1988)

Ed. Aulton, ME, Churchill Livingstone, New York. In

one aspect herein, turbulent flowis created at the

open blister pocket by providing 10 plural chi mey
compexehts {(e.gt hene hthahdy, nemsticlof arhpoly dhosety sassocidtedv ag. non-

n i ster ocket In one particular aspect, th

aggloﬁ‘%?%%‘ichfhﬁey"eél oWy Qaﬁ'ogp{]?)éngba%u @ t”ﬁﬁa ? GH@any the
coheQbé‘ﬁé‘és 8t &f ﬂ)é’ch I%P %oWo%rq’bf %ﬁ\%}xt%@%ﬁﬂfﬁl‘d %Geﬁ]eﬁk’;ament

produce a turb : edr) Interaction. The
dispepker dBVIceuhmem eMethodarfdr I‘T@@@urlngl(&amlIndexfarevde}S@ﬂb?d in the

olonfhg BRI LT R I 2o BB R L i)

ChenP Eemtz% ]éaf_;é@@ 520 Prarffacelific M 18tiesp &ff DdMIge! Form (1988)
tur bul en owis created at the open blister pocket

Ed. Avjtos Mg rfghtriebilidivingetpngnbtiewr Yerli rmey exits to produce
a non-linear airflow In one particular aspect, the
chi mmey and/or chimey exits are shaped to produce a
In onbelspeel het@ir, eu@ulemlfb&xisldrka)adadtrthé @penhHaistérpocket by providing

i nherently turbul . Ina fu the spect ei n,
Plurabgiinaey &x4its tadae ahd Sy a0 1 WhiEh %Ffeﬁur@%/eéﬂh%f)pen blister

pocke%II ﬁP 'H% ot bs ébtdﬂh%rblﬁltdl Y.:ﬁln)(néyf eRt€Late BSQthhé@%ﬁch that in

one particular aspect,” a crossplece or
use, piuvaldairflofpe jeds a{elcﬁrectﬂﬂgjk)vfarda)eacb @thew tal @doduceha furtbiuent (e.g.

. . chi nmey and/ or _at t he, chi mey. e u
nigh §hedt) Giiecidon Tﬁﬁoﬂﬁr@échmw St Bace bRy idfudpts) are
itatiy" HeRbi &8 lly fi
sultafi T RERionSH AN dngld ) FELYE Yo Sack GHPEMHETER ¥ Bpfually from
150° teded, prraficralsly ifitont hEO‘atO’G(DCOW at the open blister
pocket. That is to say, 30 the chimmey is arranged
such that in use, accel erating or decelerating airflow

r Ijgt Elih blist ket b
In arigzl?:é;r g%@létlittﬁger%ﬁn ece g'?tg?%fa%?%v\he?h t urI%er OC oY
shaping thet hiameysasd/on chimnenexiés torgnodude aheormahd%laawﬂmw In one
partici'[t)ﬁ)a\/\r/OI aesrpect, the chimney and/or chimney exits are shaped to produce a helical

(e.g. vortex-like) airflow that is inherently turbulent.

In a further aspect herein, an obstacle is positioned within the chimney and/or at the
chimney exit to disruptively create a non-linear airflow. In one particular aspect, a
crosspiece or divider (e.g. knife-edge form) is provided within the chimney and/or at
the chimney exit to disrupt the airflow and to produce turbulent regions of high shear

stress.

Suitably, the chimney of the manifold herein is arranged to create regions of
acceleration or deceleration in the airflow at the open blister pocket. That is to say,
the chimney is arranged such that in use, accelerating or decelerating airflow is

presented at the open blister pocket. Such accelerating or decelerating airflow
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contents of the open blister pocket, and thereby to
assist in enptying of the pocket of its nedi canent
w@owdessseont ent s. The chi mmey exit and chanberP@TiG82006/004612

may each conprise one or nore sinple openings (i.e.

apertures) or alternatively, in aspects certain

features may be provided thereto including a

‘cross-piece’ (e.g. cruciformshaped) provided at the

openi ng(s) of one or both thereof. Suitably, the

chi mey and chanber of the manifold are arranged to be
(whetﬁﬁﬂ@un%}ﬂi@itd@ ﬁatq_fasr?iéterino’theoeatraimrnmb coffthehmeuiri]tmnenb powder

thereby assist with the requirements. for (i) .the
contenih ohiBY BenbIIAl RoEbENChHPIEEVG Al 8] aibipbyhd Bhthe pocket of
its m&%h@ﬁﬂ(}ﬁéw@éﬁr%owté tsfor one or nore bleed holes to be

provi de

etween the chimey and chanber, as now
described in nore detail. The manifold herein provides
t hat entrai ned nedicanent, powder js _transported vj ,
The ?'P\'@‘Waﬁ%@ra'liﬁ chamieswWieto Fah &3¢ a%@ﬁ”?%l%’ie tY ma%e simple
openi@ﬁé@@raﬁ&#ﬁ:‘r@é)-or%rr%tivw,ﬁh BEp6sts lketam features 7eagBs provided

annel s) are ‘provided between the chi mey and the )
theretohinehisiings achrosedtiees’ ded. arueifam-algrash RIPvidedeat thet epening(s)

t he r to disruptively inpact the airflow that
Ofon%gfpﬁﬁgtﬁgﬁeec’f'entrai ned nedi canent powder. The presence

of so-located one or nore bl eed hol es inproves the

overall performance (e.g. FP fractjon performance) .of .
SutabletheAhimBIaY. SOpambeE of 416 MK BEnaTPesad @ 98 sie-by-side
each %ltt‘?&doraéﬁ% bﬂ"i’obﬁ)ﬁﬁ@ hér fohﬁ\eg’ét(?}?g%ﬂ& Whh She trQ%uirements for (i)

eaggr egat e or aggl onerate e entraine
the chietheyaemhangehdmberr inleh® G sideeby-side gach dthdraand (ii) for one or

oroSHREE Beh i BB SEMEFS TERGETHp BGHTRy, SR SR o now

desci iAdHSid @tapf the bleed airflow fromthe chimmey to
esctltfwgglchanber assists in pronoting the desired powder

break up in the chanber. The pronotion of such break

u be particul arl ficlal. i .
The 5BaEER ERRr ook Bsahel RS A S g ERRMed via
the chémbeﬁ%?wwlwﬁfr@ﬁf tHectigambat ifleind the ciesnisérabetioti One or more

one another or one in which the particles are .
bleed holes (or passages / channels) are provided between the chimney and the
chamber such that bleed airflow may be directed into the chamber to disruptively
impact the airflow that carries the entrained medicament powder. The presence of
so-located one or more bleed holes improves the overall performance (e.g. FP

fraction performance) of the manifold.

In particular, it is beneficial for the bleed airflow to promote the break up (e.g. to de-
aggregate or de-agglomerate) of the entrained medicament powder in the chamber.
In particular, exposing the entrained medicament powder to regions of differential
force arising as a result of the introduction of the bleed airflow from the chimney to

the chamber assists in promoting the desired powder break up in the chamber.

The promotion of such break up can be particularly beneficial where the medicament

powder comprises cohesive powder components (e.g. one that comprises particles
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aggl onerated). Suitably, the one or nore bl eed hol es
are provided to a wall that is common to (and acts as
W@ 2@70688e¢ bet ween) the chi mey and t he chanbePCT/GB2006/004612
Sui tably, the chimey and the chanber share a comon
wal | and at | east one of, preferably all of, the one
or nore bl eed holes are provided to said conmon wall .
The one or nore bl eed holes typically have a total
cross-sectional area (i.e. the cross-sectional area of
all of the bleed holes added together) of from 1-35
that temg, tor aéssaktey wWithoronk0-a3dtmer2 ornore jpr eflichbthe fpasticles are
15- 25 . The one or nore bl eed holes nmay define any
aggloggratedi)-e profile including oval, circular, D shaped
and el ongate slot. In one aspect, the one or nore
bl eed holes are circular or ovular and each bl eed hol e
Suitaliigsthe ohieoetare diledd boles-are mrpviged fte cawpl thatdsncomsnamito (and
I n_anot her .aspe t.he one or,.nore bl eed F S :
acts a5 3 AN Lett oAy e, AR h AL e b S{ABRT: 1 Bhimey and
the cldrRb&F SRAn¢ 4 CBMrdor! WAll drit amad@.eb_naw,e?tefefdw aihefothe one or
nmore bl eed hol es conprise or consist of elongate slots
more hleedhholes are praytidedio saidspmmemimallpr ef erably from 3-1
Omm and a wdth of fromO.5-3mm preferably from
0.7-2mm 1|In one particular aspect, two el ongate sl ot
The driy mghgﬂﬁ bh;ddeﬁoleﬁrigp%ellyirravpagabteélcrbss-bédi(;rml area (i.e. the
provi de et ween t chi mey and ¢ er . Preferabl 2
crosst3estipaalaprea Ofeﬁﬂrfg‘atﬁ@ klpge '%/@?%aadgggpqg@iﬂlﬂg of drom 1-35 mm?,
1 d [ T ot o¥!
prefe 2R E 1480 P A Fler R R o 2 PG L Opg E more bleed
holesanay pefine dag saitphlegprofiledniuding oval geibmuar, Bg$hapaes and elongate
chimey exit and/or chanmber inlet. In another aspect,
slot. {he one or nmore bl eed holes are spaced fromthe
chimmey exit and/or chanber inlet. Typically, the

spaci ng of the one or nore bl eed holes fromthechanber
In onérdspechnibenene b maqre| kiged hodes ape sirevlap|oy euulareand each bleed

20% re. preferabl f
nol 558 B e BTk SBRnRET 7 0, RGBRk e, e
one or more bleed holes are D-shaped and have a maximum diameter of from 1-
10mm, preferably from 3-7mm. In another aspect, the one or more bleed holes
comprise or consist of elongate slots and have a length of from 1-20mm, preferably

from 3-10mm and a width of from 0.5-3mm, preferably from 0.7-2mm.

In one particular aspect, two elongate slot form bleed holes arranged in parallel
fashion are provided between the chimney and chamber. Preferably, the parallel
elongate slot form bleed holes are arranged to be parallel to the air flow within the

chamber.

In one aspect, the one or more bleed holes are provided adjacent to (i.e.

neighbouring) the chimney exit and/or chamber inlet.

In another aspect, the one or more bleed holes are spaced from the chimney exit

and/or chamber inlet. Typically, the spacing of the one or more bleed holes from the

11
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chanber exit. In one aspect, the one or nore of the
bl eed holes are directed towards a wall of the
W@ b@nmoessds t her eby creating a region of high sheel/GBR@s®©04612

to that wall and causing the particles to collide with

said wall. Preferably, the overall geonetry of the

chanber is arranged such as to direct the airflowinto

t hese regions of high shear and/or to cause collisions

with the wall. An additional advantage of directing

bleed air at walls of the manifold is to prevent
chamdelpwﬂsettamoum‘s mse@h Ieamem)%pareferatéﬁ at heast @0% Winer@ preferably at

| eed ded
st Bob 2 aBb ok Tad P et RS, BB fet to e
chamBJfare tjets |nteract Wi th each other to create regions (

I'gh shear. Preferably, the overall geonetry of the
charrber is arranged such as to direct the airflow into

f h t bl t.h
in one ASReete T B85 Renele ol Peafossh BLlsh e dregtod Tart s RAR of the
chambgp%ér Qﬂfeéimdt] eaghidher highasheal ciod ﬁﬁﬂha@ﬁ/vdll%d causing the
anber fo create at | east one zone of hig

pal’tlct%etpe@lnldQJWébt@ﬁd wadln Pagfaraply, dheaverall @ﬁpmw ca‘fthe@hamber is
arrané%é sglgpyaéntﬁ%r%cft e E]ahﬁlow fr}tc?%gé r}ggltoﬂ@ c?fhhﬁﬁeéfhear and/or to

i canen
causeﬂbdilﬁﬂbﬁd witht theswalll A atldmshabam/awﬂa@e of dtregtlmgs blead air at walls

in the chanber to break up, a a
of thepmamf@dés toRRYSBhHE8Pesdn ot meélﬁaf%em %arﬁlae %g@re%e at
| east one zone of high shear acts such as to reduce
t he deposition of powder on said at |east one internal

Whersupltieat ebleéd thudes tetpeovided, thdse bee spjjaklyi ditended Hawards each
such ,ange .0 re. bl ee

oner LSS ! bl HEDe P ek ik 52 ABKE B regons of

high Q{éél?olf’?éf@ﬂatﬂf/ thReovlraf b@kﬂhfe%% & thel ditinherdisaararigtidosuch as to
the chimey)”is not Dbei n% drawn across the open
3

directishe sirpwgotskibiese Tagiops of highoshesirbl eed hol es may
therefore potentially inpact the effectiveness of
enptyi ng of the opened blister pocket of its

smmmysiirpag@nmeconé Ditriore”bleetHoks sirebebneat mbere aquettsl tonimpact
of regions of accelerating airflow by providing one or

upon @b feashoaedniesnalsurface of the chamber to create at least one zone of high
shear thereat, greater than 3Pa at an air flow rate of 60 litres / minute for the air

entering the chimney.

Suitably, in use, medicament powder from the pocket is directed into said at least
one zone of high shear within the chamber to break up any agglomerate particle

components thereof.

Suitably, in use, the at least one zone of high shear acts such as to reduce the

deposition of powder on said at least one internal surface of the chamber.
It will be appreciated that the provision of such one or more bleed holes also results

in reduced airflow resistance because a proportion of the airflow (as originally drawn -

into the chimney) is not being drawn across the open blister pocket. The provision of

12
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(good for powder break up in the chanber) and the
reduction of airflow resistance (and potentially
WO pan6ssng upon pocket enptying) mnust theref orBCHEB2006/004612

struck. As a general rule, the airflow resistance of

the mani fol d shoul d not be reduced to bel ow a |evel

wherei n pocket enptying is conpronm sed at a m ni num

flowrate of 30 litres / mnute for the air entering

the chimey. Typically, the manifold herein is

arranged such that from3 to 50% preferably from5 to
bleedZB%esrmay' tbem‘fmeabb’genltlatbynlmbac’rotl"%%f@@l\/@neabmftemp%ng of the

f he chi di
opengy ISt BRFIRIegT B, MelRRIER. CRRCBer oLy EPETsE pefveon the

crea’ci-<'5if]\eo1r bl é?fceté?@tl riffIow 6? rovidHon80&) nére bleed holes

erefore not directed towards the open blister pocket
(goochfat povmlefa@rephsmem ther oh@hbeﬁearmwﬂweorednﬂt@nmfe@a‘ averegjstance

e chanb eneral ter
(and ety FBaekne (poRcPaRG SBPTR AL LERIY, g, shyok. As
genefl el 8@ éﬁrdwgémétaﬁc@wm nidmaBldf showad $ibt b@gbduced to below a
cohesive powder. In aspects herein, the size and/o

level mhieseindipcket amptying ds comnro@tsesin@t/%mlaw@ur@rﬂ%rr@tewfe%% litres /
[ is tuned to achi eve the
minu q:ts)faghéss) égfglp'ﬂggﬁgcfrnﬁﬂ(\a/ythrough t he pocket and/ or
airfl ow resi stance and/ or shear within the nmanifold,

Typicelludhe maniald berelh IS8 resiRa UL o Bt SOt J8eBFHbl drom 5

d
o 5Bl 5 5o P o i

chimm&winlm i directted vpar thentheohnief/ exdtdowhedsitbe qpeonielistgr poaket. The

romafiepY Bf i IR B gt i Shetorpy o BPleRf @Byt bitdopen

bllstePEoBk&%r@hﬁ%aHﬁiésBés ehroabRehé bnéloe n@br@fmé@d halke/tethe
ape of the chanber varies suitably along its |ength

champer. én agnera) tenmes, jak & weakly eghesive prwvder it iedlesieble hatihess

airo 8 HirBieg A AnE B Rel Hinfit e Shoha@HoPdship e oo

encounters with wal Il s are always regions of high shear

(i.e. gh speed or airflow next to |ow s eed@&‘o
In asppets| lawplrbéba@%ean ardogalion of gays inlgheorliet 7 E Eggor more

‘bleedngc)))‘é{)sg ttl'\ér( ?YJI%/ @ﬁ%{%eﬂ%télﬁﬁe\%s BCdesi R%é‘@%l?f‘ Sftow Bhrough

pronoted In t
the pocket and/or airflow resistance and/or shear W|th|n the manifold, in use. It will be

appreciated that such tuning may take into account the cohesiveness or otherwise of

the medicament powder to be delivered through the manifold.

Additionally, powder break up in the chamber may be further promoted if the
chamber geometry and shape is arranged of itself, to create regions of high
differential force (e.g. high shear). Suitable regions of high shear may be created if
the diameter and/or shape of the chamber varies suitably along its length (i.e. along
the path of airflow that it defines) such that airflow and entrained powder flowing
therethrough tend to encounter walls of the chamber. Such encounters with walls are
always regions of high shear (i.e. high speed or airflow next to low speed of airflow)

because at the wall itself the airflow speed is effectively zero.
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t he chanber is arranged such that regi ons of
accel erating or decelerating airflow are created
W0 b@reessds That is to say, powder break up is prOIGB2@6/004612
if an airway and entrai ned powder experiences region
of accelerating or decelerating airflow on flow ng
t hrough the chanber. Preferably, the overall geonetry
of the chanber is arranged such as to direct the
airflow carrying the entrained particles into these
regions of accelerating airflow It wll be
appreciated that in use, the presence or otherw se of

1 6 S Wl 55k S P s LAk broRBAE ) hember

the clﬁ’ér?rﬁer R &randil SwiH fak ?e@éﬁsf@f h¥celdfiing ot dewlelerating airflow are
inhal ation profile that Tnvolves a change from sl ow

createmhrtaeeamofrhab is 4pi 28y, riewdarn breaki Up iseg@moted i an airway and

entra gwgre(r;h g?r%gc%%%eg& %&aaoq@ie%ﬁ’ﬁé]gtﬁ ??é%legﬁﬁngoarrﬂow on

flowirRpthre0ghi thBatiirhiosr. (Prefdrably, fies Wviesall gevagtgnesf the shawber is
novi ng airflow being created adjacent to re

arrangﬁgtsu%\/aﬁgthdr@qtot\ner@gfmvr CATVS the entgd) | o?ﬂcles into these
reg'oﬁgeg%gééé'l%ﬂaﬁ'% w. Alternatively, the manifold may

provi eatures such as fl aps or valves that
open up in response to a particular airflow pressure

her eb creatr "accel eration' fro ero
1t will BeLSObIAdaTER Ba! Jb UsbodD) PIESSRER 191 DIEVIguol adgslerating or
decelklath rggorarﬁfI%W’ n PN manidld aRénéin 'd?anu%‘%pehlf!eoi‘m@ltfﬁé4 dhé Spatient

arra d to nodify the effect of a user's inhalation
inhalaqtiasf |prce‘rle oori iher méordhgeawérNerT@usm paiiR| leha@@orlyproflle that

o gEENAER ARl B L, PR B MRt g e

creat8®dielgiort Bﬁa@éél@%\hngfarrﬁlouﬁ &n $he Birr danan aIOthﬁifdJI gdmetry that
i ncrease the accel eration experienced by t he powder as

(for any patient inhelatiengprofiles retlibin regionstafesiam Bivinggirigw being
creatsd é@gp&?tt lt(?% |oﬁ§h81n ?&I Wc?f?r?%sérrf%vrf PEs tsg' V?fesrred region of

pat 1 |nhala|on iverise to reg of

accelémmgearaﬂovmgAlaemEtrwlynﬂrw mainifakl malyebe pamldae:d wﬁthtfeatures such
Cross- sectr onal area rgé di arretepzaﬁof t he

as flapsqrc ¥ Ves thaoran, we RANSE 9,2 iGlan aif; w pressure thereby
creatfMPAs G &efation’ from zero flow (i.e. flap or valve closed) to permitted flow

(i.e. flap or valve open).

Suitably, in use, the manifold is arranged to modify the effect of a user’s inhalation
profile to increase the acceleration experienced by the powder when it is aerosolised

in the blister pocket.

Suitably, in use, the manifold is arranged to modify the effect of a user's inhalation
profile to increase the acceleration experienced by the powder as it travels through
the chamber from the blister pocket to the patient.

Enhanced propensity for a given patient inhalation profile to give rise to regions of

accelerating airflow may suitably be created if the cross-sectional area (e.g.

14



10

15

20

25

- 30

that a smaller cross-sectional area will nean that the
air has a higher velocity for a given flowrate. The
w@emehessad i on for a given inhalation profile wdT/GB2006/004612
therefore be proportionally greater. Suitable regions
of accelerating or decelerating airflow also may be
created at the manifold if the cross-sectional area
(e.g. dianeter) of the chanmber is arranged to vary in
di aneter, for exanple to narrow along its length (i.e
al ong t he path of airflow that it defines) such that
diameter)f dfotheacttbrabér & rmid:cpd\mehefdlmutlng afrfbove It twith lnghappreciated

ot 0B e S e S U Rk B bty o
gnvenaﬂé\f»r' 46 I Rk mg&cééfdtlaﬁsﬁorselcdwém%hﬁw <‘3r41 Profedwill therefore be

entrai ned | om ng there through encounters a
propm@mllgrgreat%s section. It will be appreciated that any
such reducti on of chanber cross-sectional area w ||

also result in increased airflow resistance, and

Su1tabl€ﬂ*e§fd?fseoﬂﬁt¢cé1§ﬁa¢|ﬂglcﬂ4 docdieratng diMmewebfsecinayaiesmatéd at the
fﬁgﬁf ing of the opened blister pocket of its
mani i

ctamrpss,@ﬁpma argacEripréamsten afviberchanahen isgarranged to
vary lﬁeeﬁ*ér‘ﬁ@?er fl Onaﬁ#;ﬁé% ?goodé %hg‘ﬁ’sqm%d(gg' QI%nQQ?HEﬁOF of airflow

ar ea reak

that itndefﬂm)ngueh rthbt)vaknlﬂew mdneetréﬂmdi mxmt/\ﬁmrl ﬁd)\lvmg there through
acting upon pocket e er or
encouiptiR na?ww%fecrggirée@ﬂortnﬁreg' TRy ta foranqais piows i length (ie.

alonggLH;eng'aﬂ{ R AfoWE t (ﬁ?}oﬁ mEégghé‘itPocHét %‘idrF1 %ntFJP?ed powder

er inlet en anmber exit

flowingritierd thraugh kecoastpesca bredverdiresmesestiont. a chanber is
about 5-7 mmacross its entire length (as opposed to a
conventional dianeter of about 14-16 mm). In a further

It wﬂlat%"éﬁabrecﬁé’t‘éﬁeﬂha%ﬁ?‘%déh rsRliclién ﬁ'dh'anfbértéréés-ﬁé@ma@(brea will
in the chanber if the chanber is arranged such t

also resultdniircieased it pwsresistannees anddtherfpes mamfenhe"w gnpact the

oec§8p s YL T o R o8 € Bt g

comptroiienBetNtePuaieating r@b@ﬁb&iff dudelarhting rmﬂbwnbyzaeducmg chamber
obst acl es t hat ma¥ provi ded tq the chanmber conp
crossgyectional ateapfaqnst qre@owqﬁro rsakeiy), a%dmreésmeaafe‘@%ﬁ%s'stance

(and ¥63hHAly IS ABng P BEtKeY Bmptyih@Fmust therefore be struck.

In one aspect, the diameter of a chamber of circular profile narrows from about 14-16
mm at the chamber inlet end to about 5-8 mm at the chamber exit end.

In another aspect, the diameter of a chamber is about 5-7 mm across its entire

length (as opposed to a conventional diameter of about 14-16 mm).

In a further aspect, powder break up may be still further promoted in the chamber if
the chamber is arranged such that mechanical obstacles are created therein. That is
to say, powder break up is promoted if an airflow / entrained powder experiences

mechanical obstacles on flowing through the chamber.
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chanber itself may be shaped with features (e.g. with
defined surface indentations or protrusions) that
w@e@vioessssrechani cal obstacl es. The nmanifol d pePdDGBaVEH04612
may be further enhanced if the manifold is arranged
such as to delay the enptying of the nedi canent powder
contents of the blister pocket. In one aspect such
delay is achieved by reduci ng the anmount of air that
flows through the open blister pocket. Such reduction
nmust not however, be too pronounced since insufficient
Suntabid fﬁep:Wahiaab opbtactes {hat kaby dan pmwadﬂmlfto tthe chamibert eomprise or
nt contents o

f th di t.h .
consig] Pé oo apSlaSac RaRURCHABRE GNCaYFHEW OB, Agmaiively, the
charrﬁ)%? ﬁ?Q}‘ W% X with féé’tt]tfs" %gg hMtrP&@théH Q@rféé‘@mden’hatlons or

e or nore hol es positioned suc
protresions) thali previde raechadrigalfobstadlés opened pocket. The
mani fol d performance may be enhanced where the
mani fold is arranged such as to delay the enptying of

The ﬁwBﬁﬁdTque‘ﬁ@ﬁﬁahcé’ﬁYﬂﬁbe RS BrhaPlced hlethbl mahmsld ﬁ@‘éh@hged such
until regions of differential force . gh shear

as to gletsy tbeampiyingi ofjthe apedicament p@\uéerr@arﬁ@mé?f the dtisten pocket
are created in the chanber. If the pocket enpties too
early the powder to be broken up will have passed the

In ortehl‘ag?gdft slish ety & fachiewati By ré@ﬂ@ﬁ%ﬁhéeénmhorcﬁ dihapiat flows
are fully established so del aying t ting of the

throughc ke epan hligiaropeckeli Purl RAUCEPRaRtE bsroferquw@@ be too
pronchﬁ'@ggr@é Ce | asbt.{fnﬁeﬂgmw ﬁ?r&%&hﬁfgxrﬁeﬁo&eﬁ %gl'noﬂre@taaf‘ gﬂ% complete

e nani ein I's arrange
emptaiagtaf tdelragdlbbmeatmbytems of thehepand:hs'wlrmuckpbv@imh reduction of

airloyi 1BlgioH 86 ORED Rt RO CHEh P BN ROV T B BBk with one
or mdr@rﬂ?ﬁ%’éﬁ‘hél% pRkitidhed s%%ﬁka%tfb dﬁeﬁ%ﬁ%‘ﬁ?ﬁoﬁﬁh@@pened pocket.

I nhal i ng patient. Wi lst the value for the
predetermned flowrate may be fine tuned, it is

desirabl e that t va ue of
The FERRR] RGeS hpbbol2E el WS Sl B HE 8RR sucn
as tor@élay eh&eshptdibhYof theem@aiian®drel fiRvdircaténtsoyfeihal bllster pocket
such as to _enhance the uniformty of nedi canent dos
until gegipperedfqdifieeendisy force (e.g. high shear / accelerating alr) capable of
causing powder break up are created in the chamber. If the pocket empties too early
the powder to be broken up will have passed the through the high differential force
zones before they are fully established so delaying the empting of the pocket will
improve manifold performance by ensuring that more of the powder experiences a

region of high shear.

Suitably, the manifold herein is arranged such as to delay the erhptying of the
medicament powder contents of the blister pocket until a predetermined flow rate
through the manifold chamber (i.e. not just through the blister pocket) is achieved by
the inhaling patient. Whilst the value for the predetermined flow rate may be fine
tuned, it is generally desirable that it has a value of between 5 to 45 litres / minute,

preferably 20 to 30 litres / minute.
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Desirably, the manifold herein acts overall such as to
increase the Emtted Dose (ED) of the nedi canent
w@owdeesshhat i s nade avail abl e at the chanber BXI/GB2006/004612

nout hpi ece for inhalation by the patient. The ED is

general ly nmeasured by collecting the total anount of

nmedi canent powder emtted fromthe di spenser device

for exanple, using a dose sanpling apparatus such as a

Dose Uniformty Sanpling Apparatus (DUSA). The ED nay

al so be expressed as a percentage (% ED) of the
Desirablys tihe ndnifsid (dbeinc aatsaoverdl véudhi as ttbeeptzandec theuruniformity of

bl ster(seg from whi ch nedi canent powder is |iberated.
medicg{ent 4gp W’%’eﬁ@‘ﬁf@ YD i s cal cul ated as (ED/ MD) x

100 % It is desired that the % ED is at |east 95% by

wei ght, preferably nore than 98% by wei ght. Desirabl
Desirably, tissirhanitblchdvesein adts overals ssobasto ircrease ébeeEmHiéd Dose

(E0) et FoNERELFATSE BBl BE ks hamver ot/
moutlifwﬂaéé bl iﬁﬁ?mﬁoh by tgétda@iaht. THEEE DEE Genktdlly rAsasiredeby collecting

raction of emtted dose" or FP Fraction (ED) refers

the total tanaowatr 6F maedjeamenpaowder eemittachilion the veispenser gvice for

se er I ] . ' t ] "r ' | 8" ,
examBE Sl LRSS R ALBATRY el § Ghes ARARY Samping
AppaPk#tu$ i(DUS/S) TaerEDgrap blso banekpfessedi a5 ggreecanithye (% ED) of the

considered to be of "respirable"” size. The FP F

measupes dage t VD) bEoBkInas apithinasing RATIEHERGRISI (Fhairom | which

Em o heg, e 1 [ 8L, '
medilRbhEBoRBR s Belajod: Phusy Ry heEfar £0 |5, Kigigtaas (EDIMD)
x 100 Hatt ishhesiBdRhatthiedY EBDS ait east I8aby veEghth preferalily more than

0 grefera*bly nore than 30% by wei ght of the Emtted Dose
98% BY WRlgRG i es made available at the chanber exit /

nout hpi ece. The FP Fraction nmay al so be defined as a

percentage of the nmeasured dose (MD) contai ned within
Desirahly her magiioldr hérelns alsp (adts faush athiac moreafiectiee P bastien of the

et BB ALk APABFERE 08 S 8 () ylico for
inhaldtRoribpeid patidvD) is at |east 25% by weight, preferably
nore than 30% by wei ght.

The term “fine particle fraction of emitted dose” or FP Fraction (ED) refers to the
percentage of particles within a given Emitted Dose of aerosolised medicament that
is of “respirable” size, as compared to the total emitied dose. A particle size range of
from 1-6 um is generally considered to be of “respirable” size. The FP Fraction (ED)
may thus be calculated as a percentage of the Emitted Dose (ED). Thus, in this
case, FP Fraction (ED) is calculated as (FPF/ED) x 100 %. It is desired that the FP
Fraction (ED) is at least 25% by weight, preferably more than 30% by weight of the
Emitted Dose of particles made available at the chamber exit / mouthpiece.

The FP Fraction may also be defined as a percentage of the measured dose (MD)

contained within the particular blister(s) from which medicament powder is liberated.
Thus, in this case, FP Fraction (MD) is calculated as (FPF/MD) x 100 %. It is desired
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The manifold herein is typically provided (as a
conponent part thereof) to a nedi canent di spenser
waleai7oessphat is arranged to receive a blister ParkB2006/004612
havi ng one or nore blister pockets containing
medi canent in dry powder form Suitably, the
medi canent di spenser devi ce conprises a housing, which
can have any suitable shape or form One preferred
formis that of a shell-like housing fornmed by a
mati ng assenbly of two shell halves, which may either
that the AR Fgactioor (MD) és ahtease2p% byl weight paretarablyomerentiian 30% by
fromthe other. The housing is forned from any
weightyi t abl e material, but nost typically conprises a
plastic polynmeric material that is relatively robust
but is also readily manufactured by a vol une
The manifoicberain igtypicadiy psovided (amasompanens part diergof) tO a

rovi,ded with nl et 1S |caII take
med PtFne st eSS hrLE g b Eols B FRER feng one or
more BYister podkéte ddh@anMﬁS'm@cﬂlcéﬂﬁénhWyf]ﬂ)wdﬂ?qoﬁhr l nI et is
suitably positioned such as to |l ocate in a position

that would not typically be covered or bl ocked up by

Su1tat§ Rbtﬂé ?\%edﬁ rﬂgﬂ{ afslﬁ)l Eggrbdtgwcé‘ éﬂ%ﬁéﬁé&ré ﬂigff\}\/hlﬂﬁecan have

covere eas

any sphsble shape cnffotract)n\eqorgfertddefoom istthat off @3hel4ikevhibasing formed
acts, such as to preven

| ock d/ t
by aymatigor é‘@ﬁ%”f@m r3f §¥0 d?*ﬁq‘ ke heh gh@iﬁ"ﬁtﬁ‘é%e hinged or
altern%ﬁﬁ%l?hg amﬁé ehe- haﬁjﬁ‘%ﬁt{hé otifdIC Wﬂ%%lﬁl’r}?‘aﬂé%rm d from any

re I'S provi a di spensi ng ni sm
su1tabldaendies1pénlswtngmst tymmllyacmnprlmﬂvaeplashomo@nnemmnaterlal that is

relati Byt BiHtals ST eI DAIMENIPCHER| W IURES M gcturing

proceBs0Vi ded by the later description. Assoc:| ated with the
di spensi ng mechani sm and in comunication (i.e. fluid
[ air flow communication) with the air inlet, there is

The i BYAF B LA B PR sk DR P forn of o

hole éhigolebioejtable sHpenamd %chbrswbebytotthe avahoft the mUSlng The air
i nl et Blrow ded to the housing. That jis to sa

inlet isISuiiERly PORIEONASE SHefhAe &P dDGRSE4N SoPQsiton H@taﬁulﬂmq&tymcally be
coverdB%: BRckBUMEbyPine' Afigers and/or thumb of a user during normal use

thereof. The air inlet is suitably covered at least in part, by a protective grille or other
feature which acts such as to prevent blockage and/or to minimize undesirable entry

of dirt and other particulate contaminants thereto.

Suitably, enclosed by the housing, there is provided a dispensing mechanism for the
dispensing of medicament powder from an open blister pocket of at least one blister
pack receivable thereby. Details of suitable dispensing mechanisms are provided by
the later description. Associated with the dispensing mechanism and in
communication (i.e. fluid / air flow communication) with the air inlet, there is provided

a manifold herein.

18



10

15

20

25

30

mani fol d. Thus, during such use the patient inhales
t hrough t he nout hpi ece, which creates negative
wEe@3messes i n t he mani fol d, which causes air toPOEGHR@EA04612
fromoutside of the dispenser device through the air
inlet and into the chimey of the manifold via the
chimmey inlet, which is in fluid communication with
(e.g. juxtaposed to) the air inlet. At |least part of
that airflowis then directed fromthe chimey exit to
the chanber inlet via the open blister pocket to
Suitalely} thei medicamend dispeaser @wmprcmin‘&sehmas atrfiewdefirawn into the

chimr; ke gl 5o i s KB S TS e P Bas Bhfidin. Thatis o
say, étiﬁéé‘f gﬁvm?rlﬁto%btrhéh’l'fﬁﬂ ldbek %ot\h@trmoam lrhéi Sh@ the ik fieydf the

pack, during inhaled use of the dispenser

manifdkeli ce by a patient. Thus, suitably no other air inlet
or other air entry point i s provi ded to the housing

and the housing itself provides a relatively air tight

Thus %rfdﬁu&%é&me%ﬁtfeht afhafel Sireiegraine mbathpiccd) ety creates

means. Sui tabl% t he cross-sectional area of th
negatmer preﬁsu:rte iprtbe inarstifald witieh ﬁ@U%@%@'réﬁ? be sayadrara eptride of the

aoneFhARIRNEL DT iy HEEHE! SR AT ol v e

chlmlﬁyQﬁBat Sﬂl@”ch@glﬂi flwid Q@nﬁﬁuﬂln;{tlmmﬂth ¢é.ot llB(tamBe‘cbﬂoc)l the air inlet.
incomng air wl| experlqﬁ:g?%p downstr.ea

At |ea$&ﬁﬁft61féhatﬁﬁrﬂ9w isrer Aygsteddeq iney et ‘i%'%eaﬁham%ef inlet
via thbrag% BIEte?rlﬂ&cRP{% &5‘[?&@ %Hléé‘{ﬁeﬁ‘ﬁ‘é/nt ovf]cf@ cont(?nts thereof.

sectional area o mey;
cross-sectional area of the chimey exit and one or

Prefefihlite o RIS PERYSSRIME 3¢ Sy Bors 1oF&F RpWanES th% mpdament
dlspeﬁé&”@éwéé‘ R &érﬁc@l‘éﬂy%% 8fen Bllﬁ@ﬂﬁéékéﬂoﬂﬂﬁe Blidtef phsie
ect the nature of the air flow throu

durmglurﬂmm ese oéthec@lsamsarrdpylc&aw apetienb IThUﬁ aiifalyly e other air

it G308 BETER 00 B ided G R e BASFETRI s

a reltiveysistigtiticzngér torthe entgrofauysiv@airftbékim by tanylothenmeans.
aspect, the blister pack conprises nultiple blisters

for contai nnent of nedi canent product in dry powder

Suitaﬁ&éfﬂe JBEs BEESSE é‘é 6 Héoéng'péty rBliHaa9s thé ﬁoﬁ&?r&l'oﬂhe

or éase o re ease I canent there
mediddraeil disparser nigyideds greater than (for example, at least one and a half

times, preferably double) the cross-sectional area of any part of the manifold, which
incoming air will experience (downstream) in the manifold. Thus, the cross-sectional
area of the air inlet is suitably greater than any of the cross-sectional area of the
chimney; the total cross-sectional area of the chimney exit and one or more bleed
holes; and the cross-sectional area of the chamber. The rationale for this is that the
air inlet cannot therefore act such as to constrict or otherwise affect the nature of the
air flow through the dispenser device and thus, all control of air flow (and air
pressure etc.) is as a result of the manifold geometry and layout (including the

selection of cross-sectional areas for any manifold part).
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any suitabl e shape including those with a square,
circular, ovular or rectangular profile. The
w@anovioessbar form includi ng shape and cross- SeRCT/GB2a106/004612
area, of the blister pocket affects the airflow
properties, and particularly airflow resistance and
pressure drop experienced at the open pocket when a
patient inhales through the manifold herein. By way of
an exanple: a typical dose of nedi canent powder in a
blister pocket is 17m . If the pocket took the form of
In ore Hisheck, theo blisteo npankatcentprises dosutigle klistérs Farv eoatainment of
radius of ‘1. 7mm,and a Cross-secti | area of.d,Omm A .
medigamaeRio PrastyE! iinh PRUGRT AR, ddieo Plisii gy pislly Gigghoed in
reguldVRISARM 17lasE lof relbade itedidAiPeRt BFeEMATAB Blidterk tnay have
this floww !l be approximtely equal to: Kpv 2 AP =
any gquillabtee spape dadlstling tfosei witk a.jugren aircular, -owwamor rectangular
f.Ivel ocity =125m's and K = a geonetric factor). For a
Proll&ydden contraction froma |arge cross-section to
d. Omt, K= 0.5 (approx.) so the pressure drop wll be
5.1 kP. For a sudden expansion from8.0m® to a |arge
The partiegas &ym, draHdingeshape-and cspss-ssctionab afem Qi‘rf@@sfehsger pocket
r | 2KkPa. T : i
affectg' 88 Prlcy Bforkies A Bt forB Sy 3RSEIGL hd Brébure drop
experi@ietitatrthe open pocR&Rahan aGgiatient intmles thudweghrtne manifold herein.
resistivity of the pocket is = ~(15.3)/60 = 0.065
(kPa) " mn/l so for a pressure drop of 2kPa the flow
= \M(2)/ 5221 e Bajich et | ; i
By Wi B B xap e VRER doSE cpuichiioht pEWABE ) o LSS pocket s
17ul. dfiiliealpbekétotookstbevioth ofha spdiere ktroaccdhsiodstq thiadiose it would
mar k) device as sold by GaxoSmthKline PLc, and as
have agediustfd .Tmmene adwess-sealionsl Ara 6B.0nwe< nedi canent
powder is nore stretched out (not in a sphere) the
cross-section in the pocket is in the region of 4nm so

A floW8f BOFRAIINMRIGAChhYaRda of 8mm2 equates to an average velocity of
125m/s. The pressure drop due to this flow will be approximately equal to:

(where p = density of air = 1.3kg/m3, V = mean velocity =125m/s and K = a

geometric factor).
For a sudden contraction from a large cross-section to 8.0mm2, K= 0.5 (approx.) so
the pressure drop will be 5.1kP. For a sudden expansion from 8.0mm2 to a large

cross-sectional area K = 1 (approx.) so the pressure drop will be 10.2kPa

Thus, a pocket geometry with an 8.0mm? inlet and an 8.0mm? outlet would have a

resistance of 15.3kPa at 60 litres/minute.
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bAitres/mnute would be 250 mi's. For a sinple
inlet-outlet system (as above) the pressure drop at
waeldo7vesssd m nut e woul d be 6 1.2kPa, the resistPUI/GB2006/004612
woul d be 0.130 (kPa)0O mnute/litre and the flow for a
pressure drop of 2kPa would be 11 litres/mnute (18%
of flow). For a blister pocket suitable for use with
the wel |l -known Di skus (trade mark) device, the
resistivity would be about 0.15 (kPa)O minute/litre
and the flow for a pressure drop of 2kPa would be 9.4
The FdsidtioRy BftHE HdckEPGOE \ghgﬂ)/@b_ £@.0é4 glﬂsé)ﬁﬁﬁm/lego fo"a pressure
one aspect, the nulti-dose”blister pack ‘conprises
drop of kR thiei five veouid iberg a2 /0088 ez Zintin, tiis ¢31bBbUf #ShbDMe total
flow. 0N @ di sc-formblister pack. An exanple of a
"medi canent di spenser device suitable for dispensing
nmedi canment powder from such a disk-formblister pack
is the well-known Di skhal er (trade nmark) device as
In the slageyf @ klisteSnpodket isudablecfor Iuseanithhitie web&abwnt Dkus (trade

| 4 r _pack ,i ongate,jn form for ex | e . )
markggiggtcl%s? g° ds_$¥ ie%'aéagﬁ"%g%? OFBPefeé‘ldaSF leggiived) insfmgre detail
hereipbelbwi, shéahediedmeat ASED | &R
to one another. US ater?r\ggl\los. gfr%tgggglcgi’% @Pg%%gghere) the
crossesettibn 5Pt Hocket [seim ane rafiodl 6K AniphOEp tHed adeBel BSlocity at
B0lit nﬁdi.r%@ment 5 cks_of this general type. In this aspect,
reRIYHG iUl eLéELpaW% provi ded wi th an opening station
conprising peeling neans for peeling the nenbers apart

to access each nedi canent dose. Suitably, the
For arstinplenintet-alitepesystam desi aleovey theaptedut@rdros eatwb@litess/minute

o BRI B oL P bt e o
a pres&ngidrop REDRPE wohI8 HEEV] (PedIfiRGteR 8% 9?#0\)01.??){ 2 blister pocket

. ndexing nmeans for indexing each contai ner
suitablg fer wseewithdbe welkkrowre Biskase(traddirnark) sievicee the esistivity would

t 0.4l of, the sheets is a ba
be abgREs, LU BRI ) S8 b s asais ARl e would be
9.4 liteishainue (18% ofifiest of 66 litled/mihiBRet . each pocket and
the adjacent part of the lid sheet defining a
respective one of the containers, the nedi canent
In on?ké%lbz?g%%gvhfgiﬁdéﬁ%"ﬂﬁét& WA LB S IS al %Iis%lﬁlslérrr]aqnged in
generally circular fashion on a disc-form blister pack. An example of a medicament

dispenser device suitable for dispensing medicament powder from such a disk-form
blister pack is the well-known Diskhaler (trade mark) device as sold by
GlaxoSmithKline Plc.

In another aspect, the blister pack is elongate in form, for example comprising a strip
or a tape. Preferably, the blister pack is defined between two members peelably
secured to one another. US Patents Nos. 5,860,419, 5,873,360 and 5,590,645 in the
name of Glaxo Group Ltd describe medicament packs of this general type. In this
aspect, the device is usually provided with an opening station comprising peeling
means for peeling the members apart to access each medicament dose.
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base sheet apart at the opening station. An exanple of
medi canent di spenser device of this type is the
wowrdroksseewn Di skus (trade mark) device as sol dP@lGB2006/004612

G axoSmthKline Plc. In one aspect, the blister form

medi canent pack conprises (a) a base sheet in which

blisters are forned to define pockets therein

containing a an inhal able dry powder nedi canent

fornmulation; (b) a lid sheet which is sealable to the

base sheet except in the region of the blisters and
SuitabR¢ N irslidamestctispersérr danvitdds bdapteshfratuse wieabliee peelable

memb%fﬁﬁgfezﬁoc{msé?%%tg '@31'& gie%raé R AUt Gietiehaent; gontainers
spacchggl% f\(‘é‘?ﬁaﬁgﬂhn um ’ %é‘?@ n@oﬁﬂ&'illo%mltﬁ f?ﬁdéknﬁg hdans for

a second | ayer o
indexjng) gacdr contaixteerin axhrnof Mbhee plmfesably rtbennmédicament msrpeoaer device

s ad3pGAHET USPaRNEiR RSl SieRth 1B,a 0pLe FIest Mavinss foplyrality of

pocké%QC{RQ@‘ﬁ | ORS tH@ecftﬁeF ReXharshebiPiscal iy shakt S@a?érﬁ@kobraet and the
each ot her at separate base and [id sheet

adjaceot wartd obritie plig tsheed @f@m @s eeanastive one @fnthenfcoptpdners, the

et Pt Ak oo IRE Gyl 6P 5P Bp i sopot o

base (e Upa# of thk) opénlﬂg%taﬂm ARt exavpleoof rpedieaaleint idispenser
IS suitably measured ASTM test net hod no.

ASTM
deviceoef dhis e isuheamey; kan@ pUskuse (fradermari)adevice as sold by

COMkRRSP rmterl al selected fromthe group
GIaXOconS| sﬁﬂ%ng of pol ypropylene (e.g. in oriented or cast

form standard or netall ocene); polyethylene (e.g. iIn
I nf er medi at e densi for, pol yvi nyl
In On%lﬁ‘ﬁB?‘Ptdg‘e(tPj r- fopm) m@ﬂmmeagﬁackcﬁ@rapr I§ é( PVDO) ;
polychlorotrlfluoroethylene (PCTFE); cyclic olefin
copolynmer (COC); and cyclic olefin polynmer (COP).
(a) a Baist ahlegt irt aichi Ullsibeearecﬁ@nmedéesdeimel reckets therein containing a

I bonded b
an inpglaRBI Y BV BasisamenY ey ham foi 1

(b) a lid sheet which is sealable to the base sheet except in the region of the blisters
and mechanically peelable from the base sheet to enable release of said inhalable

dry powder medicament formulation,

wherein said base sheet and/or said lid sheet have a laminate structure comprising
(a) a first layer of aluminium foil; and (b) a second layer of polymeric material of

thickness from 10 to 60 micron.

The base and lid sheets are typically sealed to one another over their whole width
except for the forward end portions where they are typically not sealed to each other
at all. Thus, separate base and lid sheet forward end portions are presented at the

end of the strip.
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The alumniumfoil is typically coated with a | ayer
(e.g. of heat seal lacquer; filmor extrusion coating)

WO 2007/068306 ng t 0 t he base sheet material. The tPCTKBe®S/004612
of each of the layers of the |id sheet may be sel ected
according to the desired properties but is typically
of the order of fromb5 to 200 mcron, particularly
from10 to 50 mcron. The plastic layer is in one
aspect, suitably selected from pol yester
(non-oriented, nonaxial, or biaxial oriented),

Suitabby, Yaerpolymerd yates!ihasea aatét@poun penoehbilitaepless thare 0.6 g /

| ast i,c Imis an_orijented_pl ast film suitabl . )
(100 dpehas’ )3&54 Mo (B 8k 296ty nﬁdwa{e@ﬂ@m%rneerme@@"%y is suitably

meadlfbl B3RS TIN R ey RRAETAS A @BBYRERPY| ene (CPP).

to 40 nm particul arly 10 to 30 mn The t hi ckness of

suitahli e PapPrs ajedl shipieRs of ot seFRried; fom the group

cons@ﬁﬁ@‘ﬁf%lﬁdﬁ@pﬁéﬁ@r( |gaYr?br|6ﬁ@rd)rS&$st%rﬁﬁpﬁ%nﬁa@(bf Hdtbcene);
| ayer, optindlly Iam nated to alum niumin one

polyathaylene u(leag s gt , lovheor| interstastiatec depsitys derm); pelxginy! chloride

(USRS MRV Yl R SRLLEE R ot

oleﬁrf:@@gtcmnm (IO@%@% cyidtidloléftpoI9mer pcOPNdi ng to the

base sheet e thickness of each |ayer may be
sel ected according to the desired properties but is
. ical I

Su1ta%§fr?ttli‘?€ll{j§a‘spﬁgt Fgﬁ%?%gg t?%%sft tﬂglfélotvﬂqﬁggggééégl\%‘ia%ers (a) paper;
bondad e ¢ splastiqfilmy ikdeded <o ) aldimdsiumefolbond (e. g.

sol vent - based adhesi ve wherein the solvent is organic

or vvater-based) sol vent free adhesive bond;

RS _,| a Lo

The SEHHBNDl ATLBELAoHe Wit 185ty (267 PARER0Geallacauer; im o
extrusion| anaiting) kmcboedmgvte theymise:sheaj matérealt ed pol yam de

(OPA); adhesively bonded to (b) alum niumfoil;

adhesi vely bonded to (c) a third layer of thickness
The fhidkﬁbé@ of Baé¥ ofitHe RYefPHPthedidéhedt PRy BB skfedi®d 8EEGing to the

The pol yneric materi al Pr eferably has a water vapour
desirgd rrepeities toutds tyrisally of the order of from 5 to 200 micron, particularly

from 10 to 50 micron.

The plastic layer is in one aspect, suitably selected from polyester (non-oriented,
monaxial, or biaxial oriented), polyamide, polypropylene or PVC. In another aspect
the plastic film is an oriented plastic film, suitably selected from oriented polyamide
(OPA); oriented polyester (OPET); and oriented polypropylene (OPP). The
thickness of the plastic layer is typically from 5 to 40 ym, particularly 10 to 30 pm.

The thickness of the aluminium layer is typically from 10 to 60 um, particularly 15 to

50 ym such as 20 to 30 um.

In aspects, the paper layer comprises a paper / extrusion layer, optimally laminated

to aluminium.
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than 0.6 g /(100 inches2) (24 hours) (ml) at 25C. The

third layer will bond with the lid sheet, which is
w@eneneishey treated with a heat seal |acquer. TPEI/GB2006/004612

t hi ckness of each non-polyneric |ayer of the base

sheet may be sel ected according to the desired

properties but is typically of the order of from5 to

200 micron, particularly from20 to 60 mcron. In

accord with the invention, the thickness of the

pol yneric layer is selected to reduce noisture

ingress, and is from10 to 60 m cron, particularly

from25 to 45 mcr pr ef er abl ro 3gto nicron. .
In ongpartignlgr aﬁﬁéctpéhszjﬁarﬁ %ﬂlésl at leae R fygeessive
Iayer§ (SQ};?aﬁ?rgﬁg ?%&‘gor &&é)%yefé?éro B)Skr&@& tcf Ké\')lé?ur'nﬁf"lﬁrﬁq’oﬂ”th'éﬁ%tcoated

céne lorid
with o Re4) seaiddachidn;fblehmc(mg tdnithydn ba!sewheet | mhertlmglﬂm@aSeof each layer

ey S SR R HETBe U VBy g  rcer o

from §8&P20Y 'Pﬁbro(rp%)tlcuﬁ?@ f?d/rﬁ|1'03to°$03fﬁ|c§‘roﬁ0| ymer (COP) .
Optionally, other layers of material are al so

present. Various known techni ques can be enployed to

The tsld i P BRI AL o R B3y Spugnsased

adhediVe WHRAGH thesBiveat isrgaarRH wateebdised); dovehdfrebadhesive bond;
seal ing. The base sheet herein is particularly

extrusjontaipinated bongren hapt salandsriags or i net hods, which are
conducted at | ower tenperatures than conventi onal
met hods (e.g. at close to roomtenperature). Such
Suitablgpltide flsrsel she¢thoompeses cft least ittwailfalfowing| suoceskiseelayers: (a)

oronb o s LT e T bfler i eqposvl
bond S8 €& gtgeétlﬂfd @368 Effhﬁ%m%@s R 110D GOTHﬁchh'o‘éﬁ'@anb pdlymeric

sul t y rece a nedi canent di spenser
materiainfhespaigmetie nnatanalop@ferebm has kavater yepouhpernesbility of less

oan B S5 R, R ETHR Walon e
lid shbét, WHIGYIs3 e;ﬁegéétad vith émbhséalaé&ﬁfén t he

medi carrent I's configured to receive a refill
cassette and the housing fornms part of that refill

The &?&Sn%tstsec')f each non-polymeric layer of the base sheet may be selected
according to the desired properties but is typically of the order of from 5 to 200
micron, particularly from 20 to 60 micron. In accord with the invention, the thickness
of the polymeric layer is selected to reduce moisture ingress, and is from 10 to 60

micron, particularly from 25 to 45 micron, preferably from 30 to 40 micron.

Suitably, the polymeric material is selected from the group consisting of
polypropylene (in oriented or cast form; standard or metallocene); polyvinyl chloride
(PVC); polyethylene (in high, low or intermediate density form); polyvinylidene
chloride (PVDC); polychlorotrifluoroethylene (PCTFE), cyclic olefin copolymer
(COC); and cyclic olefin polymer (COP). Optionally, other layers of material are also

present.
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Suitably, the interior of the housing is shaped, or
alternatively provided with specific guiding features,
W(b eoogiésses t he bli ster form nedi cament pack PCT/GB2006/004612
appropriately into the housing. In particular, the
gui di ng should ensure that the blister pack is
suitably located to interact with internal mechanisns
(e.g. indexing and openi ng nechani sns) of the housing.
Sui tably, the nedi canment di spenser device has an
i nternal nechani smfor dispensing the distinct dry
Variqme%xdmm’@@hnmmeatcaddﬁsmpmyeddd Jdn'yl the dad laindsthamesshefet tahd hence

9y i BISE b Sl MR gs HeiuoRcadhiiahen Kk < 1 doasency

weldlﬂg Gl@r%'sléhiégNélﬂﬁ‘fgéw ﬁ@trbér%‘“e%'llﬁgng the bli ster pack;
a release station for releasing a distinct nedi cament

dose froma blister of the blister pack on receipt

he bagk ¥8keP Yerfhds Rl shlihienfr RERia, BY e TR methods,

whichrarl candunited @s Rswea tehfperditurss rantashiventibraglahstholds (e.g. at close
mani fold herein is positioned to be in_conmmunication

to rogin; {erApRIafg)-caHe{ CUG Jamh eMetras arepf particulan il where the
mediSiREhPBr mMB8ic ?Eﬁﬁ ?ﬁﬁﬁd%ﬁ%%?%ﬁnfﬁﬁrﬁbﬁ%%hﬂ?%@ tﬁlgte‘? is heat

a receiving s recelving t

sensilihe (engc Hagraiesfarrdematures wprheeting).el ease neans for
rel easing a distinct nedi canent dose froma blister of
the blister pack on its receipt by the receiving

The §ﬁsﬁér‘ Bﬁck TQ%UF ?b@%%e%ﬁ@b&bo é&%rpéﬁmfsbé%el”@&ﬂﬁnsmg the

mechani cal 'y peel’i ng apart [ster str
manlfwch herginl thalralse comppises i ousing ﬁ)rb'ecelpt oﬁﬂ’rmpadatln @mle aspect
v B, B T B A R rown
anotH&? HspRGE thet ifctidaniemt 'dﬁidﬁen%@f id Bbﬁﬂlg?lré@ﬂotraééﬁéb réffll cassette

aﬁrgeferablfy t hrough a si nﬁj e outlet that conmunicates
and tae theusingrferms part ¢fﬁh@fgnea cpasattesi th the nanifold. The

outl et may
Suitably, the interior of the housing is shaped, or alternatively provided with specific
guiding features, to guide the blister form medicament pack appropriately into the
housing. In particular, the guiding should ensure that the blister pack is suitably
located to interact with internal mechanisms (e.g. indexing and opening

mechanisms) of the housing.

Suitably, the medicament dispenser device has an internal mechanism for
dispensing the distinct dry powder medicament doses carried by the blisters of the
blister pack for administration to the patient (e.g. by inhalation). Suitably, the
mechanism comprises,

a) a receiving station for receiving the blister pack;

b) a release station for releasing a distinct medicament dose from a blister of the

blister pack on receipt thereof by said receiving station; and
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have any suitable form In one aspect, it has the form
of a nouthpiece for insertion into the nouth of a
WE2107/068896 and i n another it has the form of a POR&EB2006/004612
for insertion into the nasal cavity of a patient. The
mechani sm al so conpri ses indexing neans for
i ndividually indexing the distinct nmedi canent
dose-containing blisters of the blister form
medi canment pack. Said indexing typically happens in
sequenti al fashion, for exanple accessing dose
portions sequentially arranged along the Iength of the
blister form pedi canmgent pack. tionally, the,
C) i IBAMERY StRtRCRE diddyly Iﬁéﬁ%w%a@ﬁ%pﬁ@wm&ows of
- ] each time a distinct nmedi canent dose of the
thebgﬁgg gggforn1nedicanent pack i s indexed by said
i ndexi ng neans. |l n one aspect, counting nmeans is
arr ed t oynt each ti a distinct. nedi canent . dose
whergh' 308 frantolbdifrefie: batedidB oty CarE At the
mediBERABAt dSBE FAPAdablé By sapfirsiéde dtBAGE. and counting neans
engage directly or indirectly (e.g. via a coupling)
wi th each other to enable counting of each indexation.

The %%ﬁl%@gé@%ﬁggﬁ)nr%'g&gpggﬁtgén% Z?Q{d ?e}s/ E?‘gﬁ%‘ﬁ%t#%ﬁ?@ Jfor receiving
the bpgter patk.t he nunber of distinct doses left to be taken

or the nunber of doses taken. In one preferred aspect,
t he nmedi canent di spenser takes the formof a di spenser

f it [ : r i C k ' ot
he | Rbcifsht P 5 Fheber RS M P (DEEEHD o cisin
medicatmahitdbee rfegh camlister ddstie, blisterr pack oniith psmsiglt by dhe receiving

.spaced along the |ength of and defined between two
staticgh g seaSh daeal™s bRIFAY O IRRER Moeart: or Sheah Gy peling apart
the bhﬁg}gﬁi an internal mechani smfor dispensing the

nme |carfr)ent doses contained within said nmedi canent
pack, said nechani sm conprising, a) an opening station

fo ceilving a.pocket, of the nmedicanent ck. b).a .
A masBRIFERIY < PosidNT o b dn eOT LA EE Bt B sty hedicament
powdete@bsetf ralegakr! byhisaid haleabeamenaseiDeilehy sfaté so-released

opening station for, ﬁeel_l nc}; apart such a base sheet
medigament ¢ the patient for inhalation thereby, is preferably through a single outlet
that communicates with or forms an integral part with the manifold. The outlet may
have any suitable form. In one aspect, it has the form of a mouthpiece for insertion
into the mouth of a patient; and in another it has the form of a nozzle for insertion

into the nasal cavity of a patient.

The mechanism also comprises indexing means for individually indexing the distinct
medicament dose-containing blisters of the blister form medicament pack. Said
indexing typically happens in sequential fashion, for example accessing dose

portions sequentially arranged along the length of the blister form medicament pack.
Optionally, the medicament dispenser also includes counting means for counting

each time a distinct medicament dose of the blister form medicament pack is

indexed by said indexing means.
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sheet, to open such a pocket, said peeling neans

including a lid driver for pulling apart a |id sheet
wapa7acdsace sheet of a pocket that has been r eP€I/GBR00aN04612

sai d opening station; and c) an indexing station for

i ndi vidually indexing the distinct pockets of the

nmedi canent pack, wherein the manifold herein is

positioned to be in conmunication with an opened

pocket through which nmedi canent dose is deliverable

from such an opened pocket. Suitably, the indexing

nmeans conprises a rotatable index wheel having

recesses therein, said i ndex wheel, being en abl e ..
In onqiAERCE: REUTEIBIRENS 4t RITANGSR [, PONNEAGH Wi S aianet medicament
i . t ] i i .
dose ﬁﬂf%ﬁ@%gﬂlcﬁlpocte({é?ﬁ?rst%'hgwc{?%&s@)ﬁ%ﬁaﬁﬂe&%ehﬁé%n%. Suitably, the

espective ase sheet of a blister strip™
indexiny useans tamds @bdntimgli meaest engagee directly Aerc dndirealyt ¢e.g. via a

anot her t of t t | ti h [
coupfuaynBLaiP B EaonriioRbEh of SESHLATT S ¢
| oaded with) at |east one dry powder

_medi cament contai ning blister pack herein. The manifold
Suitablyr $hen chaslingsmeianis g qirevided wite éo ¢asaIUNicates withara pisplay for

caspify b GBS GETERL . SRPOREE HBEL I BBl 6o rumber
of do¥dd sken. pack. It will be appreciated that the manifold

may al so be enpl oyed for use with any nedi canent
di spenser device suitable for dispensing nedi canent

mond A1 RERE W DloqU AL AskRler I NI of Stipenser o
use Wit en iztdr. foiir waedisamand ipagk therainf hanimge mwspleadistirct tgoekets for

inve ovi ded a mmni f, use in a

contaifaty daiAAe deeAtient EsreavReT Feddls §eoppaodt along the

i i ' lce@Aesther, said
or S, SR B0 XM oBRRHe UL <o eohor, o

dispedeér riavinga achinteraal fraechanismc forndispensingt tlm]dn@gicament doses
contq‘fr?ﬁlacg\]{qvﬁe{iges;(a{éé HIe%ﬁaﬁhé Cée';angsgild%le&vér{igr%rgoﬂ%r?siﬁ 1 mey

a) an opening station for receiving a pocket of the medicament pack;

b) a peeler positioned to engage a base sheet and a lid sheet of a pocket which
has been received in said opening station for peeling apart such a base sheet and lid
sheet, to open such a pocket, said peeling means including a lid driver for pulling
apart a lid sheet and a base sheet of a pocket that has been received at said

opening station; and

c) an indexing station for individually indexing the distinct pockets of the

medicament pack,

wherein the manifold herein is positioned to be in communication with an opened

pocket through which medicament dose is deliverable from such an opened pocket.
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the body further defining a chanber having a chanber
inlet and a chanber exit, wherein the chimey exit and
W@ 200d/06489dber inlet |ie side-by-side each ot hepPCHGBR006/004612
that when said open cavity is positioned adjacent
thereto said airflowis directed fromthe chimey exit
to the chanber inlet via the open cavity to entrain
sai d medi cament powder and enabl e transport thereof in
the airflow fromthe chanber inlet to said chanber
outlet, and wherein one or nore bleed holes are
Suitalply 0 el éntiexdngversarisheomprises)a eotdtabhe indexrisbeek heMinghegcesses
bl eed ai rfl able to be directed into anper . .
thereifoSaisidp MGe| B Rgstuadrgbia Wi BuredzmEmLASEG | Lok hith said
mediGMhért dIEFeB GRARRAL Qém%&ess%% éééﬂ Yecehltea W@Qp@@t%ﬁbocket of
I spenser herein is packaged hin a package (i.e. an
the banet sheqiad leelyjisferfirip m(am)desmld h‘@dﬂqam&mifdl%i?ﬁft?@ér Wr ap)
conprising a packaging material that is designed to
reduce ingress of environnmental noisture to the

AccordirfPRNafétheRBSp &R &f eanprdsep@iiventien eedn: I@@@fﬁ\m a medicament

t hereby. The package is suitably forned any eri al
dispengerc lIsomprisifite (9ido Usaded owith) 9kt lgast Lney d edu gedicament-

contagﬁgrb@féh'%tgrep bena cf,l,<ag| ng material is preferably

0 vo at'il es which nmay escape fromthe
pI astics formng the body of the |nhaI er and/or the
i ster form nmedj capent pack, L@ sion or

The DERER: barein faschgreptaaiaie: Pﬁan as6ripad Up termprdsisuse with a
medlé(?'fﬁ rli‘te&sgél X t(ﬁe\ﬁ’é@sw%ﬂflé”fglsdf% eﬁ&ng'rﬂé&%h%t%?n the opened

I ose e accomnpanyi ng and In
pockdtobl awibligted epaxikl. dtl vl soe i appreciated dhxaintheampanifold may also be
reference to the.acco

Pl Fars Bom T SBuaaPHISAIIATt SIS SRR SRR O, Lo fispensing

medlc;senﬁé\ﬁt oS4 BBEH 08ty '\ﬁM‘ér@fn méﬂdaﬂt?rmlgﬁ?fbrf@@mple be provide
medi canent carrier in elongate strip formsuitable for

by anuepensid: ¢epsueaf 2 sapsile dMreppAcler device in accord with
the present invention;Figure 2 shows a sectional side
view of a medicanent di spenser device conprising the

Thus,"@¢icraimgnio & ithearasplectoftheeinventitre tiikrepeseviddé\d manifold for

bei ng suitable for
use in a medicament dispenser device for the delivery of medicament powder from

an open cavity of a medicament pack, the manifold comprising
a body,

said body defining a chimney having a chimney inlet and a chimney exit for directing

airflow from said chimney inlet to said chimney exit;
the body further defining a chamber having a chamber inlet and a chamber exit,
wherein the chimney exit and said chamber inlet lie side-by-side each other such

that when said open cavity is positioned adjacent thereto said airflow is directed from

the chimney exit to the chamber inlet via the open cavity to entrain said medicament
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adaptation in accord with the present invention;
Figure 3a shows a highly schematic, sectional side
WO R@#06889¢ he base unit of a second nedi canment POHOB82®6/004612
devi ce conprising a pair of the nedicanment carriers of
Figure 1 and suitable for use in accord with the
present invention; Figure 3b shows a highly schematic
perspective view of a detail of the base unit of
Figure 3a; Figures 4a to 4c show in perspective view
sequential steps for preparing a third nedi canent
powd6F apanseibleardrspoftothetéafriarthe ngrilose floyn dh@ahisentier inlkeé to said
devi ce contalnlng a pair of the nedicanent carriers of
champegewleti: Figures 5a to 5¢ show in side view
correspondi ng sequential steps for preparing the third
medi canent di spenser device for use where the
and \Amewerwmrondmr@ bleiesl rmhm\areammﬁieddbqtmetendhemﬁnmu and the

cnar et S P st SABNE i s cte” BT ECRRE Sl By ifber 1o

disru ﬂﬁ/\él)ﬁ%pe{:dt w:; 8FfI\R that t?&ns@bﬂ@/th@ eﬁtrdﬁ‘ne\dl rAsdiéahiint poatier.
he "gear mechani sm when prepared for use in sequenti al

steps corresponding to those of Figures 4a to 4c and

sutaf, Yy g EAPHEE pehQHE poRIp TS SRRRBLNE LT o FBliduo o an
outert fHokelgBE fbrc axr@mibledirs pite Semm af\arc @veRingy) ecoinsiising & packagmg
perspective side view the di spensi n%n nmechani s and, t

matefld s nisn Oeskinede (& 9HUBR&INGRISed OfcamUEaREReNa éB%'ﬁEL@? “to the
dlspeﬂ%é(fr%%dizﬂagéflrcsn?e%t ggek‘%é‘}eaﬁ ?é%éd’ Myew of the

I canent di spenser sen¥ its
m)uthpi ece; Figure 11 shows a side view of one half of
of the t enser

shel | di
The RASHAGR 1 SVItAGY HORARR AN BT WEEH e BrgviokR R Spbstantially
lmpeﬁmwstoamﬂéttur‘%"‘ﬂyhé/ E%kéljmqh?atéhélrlg p?@férﬁlﬂﬁiﬁrmeable to volatiles

| spenser devi ce; ure shows cut -away vi ew of
whichamagsseape frarh tlneh elaabgs fyming thenbody of thst inhaler and/or the blister

form medicament pack, by diffusion or otherwise, thereby preventing a build-up in

pressure.
Further aspects and features of the invention are disclosed in the accompanying

claims and in the following detailed description of exemplary embodiments made

with reference to the accompanying Figures.

Brief Description of the Drawings
Figure 1 shows a perspective view of a blister pack-form medicament carrier in

elongate strip form suitable for use with a medicament dispenser device in accord

with the present invention;
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mani fold of the third nedi canent di spenser devi ce;
Figure 14a shows a side view of the first manifold in
wWOoe@anessdld; Figure 14b is a cross-sectional siPET/GB2W6/004612

of the first manifold taken on line XIVb in Figure 15b
showing its "in use' relationship with the nedi cament
carriers of the third nedi canent di spenser device;
Fi gures 15a and 15b are cross-sectional plan views of
the first manifold taken on lines Xva and XVb in
Fi gure 14a respectively illustrating the flow of

Figuer 2 showsam detticrsd sider vrelweofea hﬁ@ﬂgémapbdlspéhgéradé\ﬂéb B¥mprising

h f th hird d
o i FhSPRHRL 610 el ol CETE e o

ada étﬁﬁﬁm%bl’@ﬂﬁh theé Podert i e first manifold taken
p@ line XVc in Fi ggre 14b\;sé];r1]g§v|ﬁng the flow of primry

and bl eed air therethrough upon patient inhalation on
: i of . the. thi r | camant nser
Figurs5a SROMR iy Ronbliislhe SEtioPaL s GRaIS T 436 Rbs Hpikaf pesecond
medicamiehbdidpensdraddvicd e6mpsising™ %é‘:? offthd ﬁ)@bﬁ,‘éﬁmé’rﬂ%amers of Figure
nlfo d assenbly of Figure Figure 16b Is
1 and syutableder Hep i) agsard withethegiresent inventiomat i ve manl fol d
taken on line XVIb in Figure 17b showng its 'in use'
~ relationship with the nedi canent carriers of the third
Figureeit showsita kighlyescimmatiy pepebtive dieheoflZ aictBiPWs tie base unit of
Fi c;,t-_away vi ew of the assenbly of the nouthpi ece and
IUTBY& al t er nati ve manifold of the third medi canent
di spenser device; and Figures 17b and 17c are
cross-sectional plan views of the alternative manifold
Figureg ik todcl show ix\perspactivexvieic sequﬁtmurstepiﬁkﬁor preparlng a third

medu%frﬁ%@tﬂ%éﬁ&%%&dévum%% H?&Fﬁﬂﬁw{ﬂ%\‘? |3oﬂgfb95ﬂta“}?a¢ﬁ3‘éﬁ@ cgptaining

a paitt dfethsonédipamest Odrricheot PIPDFE qred| cament di spenser
devi ce. Detailed Description of the Drawi ngs 15 Figure

1 shows a nedi canent carrier 100 having el ongate
Figur®$ 5348"'558HdwW il 8iq@ vig\necorresponding sequential steps for preparing the

third medicament dispenser device for use where the dispenser device is shown

absent a part of its outer housing;

Figure 6 shows in exploded perspective view a gear mechanism of the third

medicament dispenser device;

Figures 7a to 7c show in side view details of the gear mechanism when prepared for

use in sequential steps corresponding to those of Figures 4a to 4c and 5a to 5¢;

Figure 8 shows in perspective side view a detail of a ratchet ‘anti return’ mechanism
of the third medicament dispenser device:

Figure 9 shows in perspective side view the dispensing mechanism and the
medicament carriers of the third medicament dispenser device;
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medi canment carrier 100, which is of the type used in
the DI SKUS(r) ADVAI R(r) dry powder inhaler of
w@@zo&své hKl i ne Plc, conprises a flexible strp@r/G82006/004612
defining a plurality of pockets 104 each of which
contains a dose (or portion thereof) of 20 inhal able
medi canent powder. The strip 102 is sufficiently
flexible to be wound into a roll, as shown in Figure
1. The strip 102 conprises a base sheet 110 in which
blisters 106 are forned, by cold form ng or deep
Figurdr tvishgpwst a pirtf-exgoded view kaft thelthirdamedicament stiseenser 2device,
b ijch i%ﬂ§5 hernetically sealed to the base sheet 110,
absepu s MOUPIERs 1 egi on of the blisters 106, to
hermetically cover the pockets 104. The hernetic
sealing of the base and lid sheets 110, 112 is such
FigureHkt shows Beside amv pf ene helitof tha eheli housing cilhe thitd medicament

isoe 51 BB H i ARl SpRREL R0 %, 2°5CEP 0"

one anot her over the|r whol e wi dt h except for the
| eadi ng end portions 30 114, 116 where they
Figurgrie ehQiss 8 ubeway MM of thethirdinsdicament dbﬁppn%'édwee
112 and base 110 sheets are each fornmed of a
pl asti cs/alum nium | am nate and are adhered to one
Figurant® ehrowsy ahestaveaalviavg .of Tare ds'selmbheef thd Inouthpidceeand a first

, I ttefIIo' cce e |ayer a aper;
manifig, o€ derdeaenl fpeROmARIG: adnesi vel y' bonded

to (c¢) alumniumfoil; that is coated with a heat seal

| acquer for bondi ng to the base sheet. The base sheet
Figure1iGtecshmpvs 8 sideaviewen{dbe firss m@mfatdwmﬁlgsmdéssu ve

| ayers: (a) oriented polyam de (OPA); adhesively

bonded to (b) alum niumfoil; adhesively bonded to (c)

Figura 141 dlal ayes-seatiopal Sldégwéwp@ﬂ Weefirs€ nigdifeld fﬁkeﬁeomhne XIVb in
pol yvinyl chloride). Al ternatively, the Iid sheet

11
Figurgelpinsh@wingtitsuin vee aelaliosshippeih the madisaaentoratriers of the third
.No. PCT/ US06/ 37438 filed 26

medn@@?@%@?@éé@@é@é entire content of which

I nternational application, and its count er part US

nat j onal phase application, i ncor por at ed herei
Figurpar L and | o are GrcsrSooioR=hpEn Hane aaihe ysbfeanioid faken on
lines 3024 Rty ROB: inYEighrd "i@ae)Fé%léd’ci@}elyoflu§tréltﬁ®t tHRP KRt of primary and

bleed air therethrough upon inhalation by a patient at the mouthpiece of the third

medicament dispenser device;
Figure 15¢c is a schematic, cross-sectional side view of the first manifold taken on
line XVc¢ in Figure 14b showing the flow of primary and bleed air therethrough upon

patient inhalation on the mouthpiece of the third medicament dispenser device;

Figure 16a shows a side view of an alternative manifold suitable for use in the

mouthpiece and manifold assembly of Figure 13;
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108 at the |leading end of the strip 102, are
equi -spaced along the strip |l ength. The pockets 104
war@7ebssngat e and extend transversely w th resperGBR@6/004612
the length of the strip 102. This is convenient in
that it enables a | arge nunber of pockets 104 to be
provided in a given strip length. The strip 102 nmay,
for exanple, be provided with thirty, sixty or one
hundred pockets 104, but it will be understood that
. the strip 102 may have any suitabl e nunmber of #oockets
Figureo6b et brasserectional sifle twiew frthe alEnative bearfifolehthkem on line

xving HEHER] 7P RnaPRF e o Unet BFRERQPHIE pEFLIEL meflpalirt Larrers o

the tierbARdIGMentafispdrbepdesies; i nvention, exanples of
whi ch follow herein, plural such strips 102 are

enpl oyed in a single nedi canent di spenser device,

Fioul L8 T SR R 1S SRR BT RGP and ne
alterrizdive manifold tof ithe &0 meglichment dispensangedcecarand/ or

contain the sane dose anobunt (e.g. volume or mass) or
in alternative enbodi nents, strips ofdifferent sizes

Figurggdll/mar?@ﬁt?éia'ﬂé %ﬁ)ééi-gécﬁ‘lbﬁg plgﬁs\ﬁe\ﬁgﬁﬁi‘méa ) aﬁ?e manifold taken

npl oyed in conbination. Figure 2 shows a firs
on linemAMilbl and R@AtE opEigune e Girecispactively dilusshratingrthdeflave ef primary

L0 the form of dry . r inhaler th may be . .
and tged, O ih8isTugh dioh R on bl 4 petiertaf ind HayTiiece of the thir
medi®4ReAnNdispENSEddiice. The i nhal er 220 is of the general

type sold by daxoSmthKline Plc under the trade mark

DI SKUS(r), details of which are disclosed in US patent
No. 5,590,645 supra, particularly with reference to
Figures 13 to 16 thereof. The inhaler 220 contains the

nmedi cament caDétsiledDebeiptionlof ther Bidwitgs gnated 202
with the other strip features being assigned |ike

nunmerals. In nore detail, the inhaler 220 is arranged

Fioutl ASOR iR ey, (CH SO B Hp fom. The
medicarhehecairier cidith viteld iobf dme dypeeuseddn ige ASKEIBD SDVAIR® dry

medi canment rip 202 within body, 222. Th atient uses .
powclEf dnfARE s, ClsoRaTtikibe: Fl. aeiiseson ToBestip lge defining 2
pluraft§PEL PICREs' GVRT ededfof ARFich contains a dose (or portion thereof) of
inhalable medicament powder. The strip 102 is sufficiently flexible to be wound into a

roll, as shown in Figure 1.

The strip 102 comprises a base sheet 110 in which blisters 106 are formed, by cold
forming or deep drawing, to define the pockets 104 and a lid sheet 112 which is
hermetically sealed to the base sheet 110, except in the region of the blisters 106, to
hermetically cover the pockets 104. The hermetic sealing of the base and lid sheets
110, 112 is such that the base and lid sheets 110, 112 are able to be peeled apart to
open the pockets 104 for access to the medicament powder. The sheets 110, 112
are sealed to one another over their whole width except for the leading end portions

114, 116 where they are preferably not sealed to one another at all.
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i nhal i ng through nout hpi ece 226. Depression of |ever
224 activates the internal nechanismof the inhaler,
wGaomn/oedsed the |1id 212 and base 210 sheets of POI/G8B006/004612
medi canment blister strip 202 are separated by peeling
apart at index wheel 228 as a result of the pulling
action of |id sheet take-up wheel 230. It will be
appreci ated that once peeled apart, the |id sheet 212
is coiled around the take-up wheel 230. In turn, the
separ ated base sheet 210 coils around base sheet
The lichidd2 gndabase 12925he@tsuare edols éoro1eh ofvaaplastiaséalisdmient laminate

and Yt AHAerRRTRY PoR SRRl BTG s8oMngar bR W S0RE: Pl icompries at
leasttthé cf@lww|n”gryufc@b§s“7@va;tefs 2(%@ paper;WdHasRiel YoRBed fﬂgl(@psolyester

. The exact formof the manifold that woul d
adheﬁrvslm beeded tq ke alﬁmlmlgnufqtla\f/hatys 2oated Wit a\heat tsieel lagquer for

bondﬁ%g{g ﬁ%ezbaggt ! aﬂgé/%aQ JEn A I1'10 ﬁ&rﬂp% %&? the following

|nve Ion homn ures
succesgivs nlayéisgu(@)s arented ﬁdslyamiﬂdm (g]FPA() s@l'dhﬁﬁl”&/ebj \iogied to (b)
rabl e nedi canent

alum{f 5 aRSBE LIt 10 o) B0 U4 RE g @rolymeric materia

a. 08 me;@éhlsmtheformof a dry powder inhaler
(e.9- pBYRT B0 tybe disclosed in US A 2005/ 0 154491

(Anderson et al), the entire content of which is

Atert BB Tl Sareh 1 Piche BonaBiEred o6 deserosd BiHigrAtonal

pater‘it%p'ﬂ@éﬁd?ﬁﬂ@nPCCI79‘U8087:§4§@QFPed Q@@%dté\nb@?%% Mhefentifecontent
flexible blister strips 302a, 302b descri bed ‘above

of whigh nterepioealapplicatomyans its munterpaé& Benationaliplase gpplication,
te the features thereof). The
is mc?ﬁﬂeé}gﬁlﬂizﬁ%ﬁ s?gfﬁgﬁ}%ﬁs 302a, 302b are identical, 5

t he pockets in each being of the sane shape and size

and bein ‘% equi - spaced al ongtthe strip length. Afir
The ppgkeds 19 @r%tqq%@abW%a Eﬁhénﬁlh‘é"tgmeﬁ%‘%ﬁt@&h@rﬁ teSt pocket

108 ONEDRetRgraR ahineL el 0 Ehe edRaf 2Ry e R engtn. The

pocketsck@®t afid eftingabatangt extend Tﬂaasmn’sely wtthlrpsﬁ@éltio the length of the
. Si 'I tl cont ai,ns .a nent powder, i n each
strip $p2} i, 5. ROMTIG R tBER epabiRsts Hygs URBRAT ] RIRSSEAARA to be
prowéé@%”a @f/eﬁ@tl‘lyy fendtar eﬂ‘l@ Efr&ﬁi 02 hea\eifBr eIQﬁ\pi@CBé BfRded with
powd I'n each strip taln a ’sing
thirty, S|xty or one hundred pockets 104 but it will be understood that the strip 102

may have any suitable number of pockets 104.

Further details of the strip 102 may be found in US patent No. 5,590,645, the entire

content of which is hereby incorporated herein by reference.

In embodiments of the present invention, examples of which follow herein, plural
such strips 102 are employed in a single medicament dispenser device, wherein
each strip provides the component medicament dose portions of a combination
medicament product. Each such strip 102 may be of the same size and/or contain

the same dose amount (e.g. volume or mass) or in alternative embodiments, strips of
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active ingredient or a mxture of active ingredients.
However, the nedi canent powder in one strip contains
W@Roo7eessP6 one active ingredient not in the ot hRCT/€BR10H/004612

As 15 to be detailed further hereinafter, on operation

of the second nedi canent di spenser device, a pocket of

each blister strip 302a, 302b is peel ed open to expose

the different medi canent powders therein. The patient

then i nhal es on the nouthpi ece to simultaneously

i nhal e the powders fromthe open pockets 304a, 304b of
different sizes podAnDgoNEBOIDg differenit ese amaunisecady dse @mployed in
mﬂnéh &ﬂ}nﬁtered dose of nedi cament powder 20 of which

AYfferent medi canent powders from each open pocket
304a, 304b meke up respective dose portions. Figure 3a
illustrates a base, unit 319 of the second nedi canent

Figurgi 2 plaewe A fiiehhand- helde hand-opesahie sadigrment dispenser device in the

form gﬁg cfr?'gsﬂlgeggm ?%ﬂb%gpg&pec%ﬁa\ﬁé{i 'tcf?oﬁﬁé@ rﬁfzaﬂlfglrdeln accord

with thlegpreeerst iBSion3 2R ithaldr@2gas of the Heddral ty@@@bl@lbiyst er
302a, 302b engages a respective multi-p

Str |
Glax ki Blo dnger thedane matk DIsKiSe, detaliscaatidch pe disclosed

 US PERARNGBRb P50 R, 50 BRSO 1o o 10

thered?2.8fthe mhaleu leecborv@mng Ithae n@ﬁulameratwtm@f%faaguret h,el}érenh ]
 foil a, 312b and hase foil 310a, 310 arts of eac
des&g@%%ﬁ%ﬁh {5 osaistap eHUESRINd 25piaNg| ke dnmnprals.
respective beak 336a, 336b. The resulting enpty base
foil 310a, 310b coils up in respective base take-up
In makatdial, $he Btha) 33221 is‘lélman.geeidoldispe‘r@iel urﬂtldcaases:%dfﬂbedi@ament

powdgfdro BoeidiS 2hR IR et sl Rrig 208’ 7R iberds comprised
of antcﬁ.ltér Hbi Qﬂb%hc%%% n’r%aibahaeri?%i: QMWWEM%QQE‘ The patient

nmedi cament from ogened pockets 3 4a 304b

usestthe gthaterdy holdinge @mvmzzz%tqhlpsn¢tﬁhad@@r§§suﬂ|gdev¢ra2% and

el B i Rl sk AP PLLBY i g
mectdnismef tfe inhalorpsudtoihgs tHHRd 252@naheive 210 Shapts of Ediked
ure 16a and described in detail with reference

medigémghgb'ﬁﬁ@rr%r'ﬁ@@?ﬁﬁéﬂpa@@ﬁ&&@@ehagﬁ%@ gfringexguings! 428 as a
resulg thatti'nié cﬁ%ﬂ-g’? 1£@ﬂ>'nfc5’f| It sl hacatswndkl 880 it Niflpé 8ppHadiad that

once peeled apart, the lid sheet 212 is coiled around the take-up wheel 230. In turn,
the separated base sheet 210 coils around base sheet take-up wheel 232. A unit
dose of powdered medicament within opened blister pocket 204’ is released at
opening station 238 and may be inhaled by the patient through manifold cavity 240
and ultimately mouthpiece 226. The exact form of the manifold that would be
provided to the manifold cavity 240 is not visible in Figure 2, but will have a form in

accord with the present invention and as shown in the later Figures herein.

Figures 3a and 3b are highly schematic views of a second hand-held, hand-operable
medicament dispenser device in accordance with the present invention which is in
the form of a dry powder inhaler and of the type disclosed in US-A-2005/0154491

(Anderson et al), the entire content of which is incorporated herein by reference.
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In use, released powder travels fromthe manifold 350
to a nout hpi ece (not shown) in fluid commnication
wo b@reedsvd f or i nhal ati on by the patient. The PeRGBI06/004612
350 defines a particular geonetry through which the
rel eased powders travel for mxing thereof prior to
delivery at the nouthpiece. The base unit 319 of
Fi gure 3a enables different nedi canment types to be
stored separately in each of the strips 302a, 302b but
the sinultaneous rel ease and delivery thereof to the
That paittoesay,athea sentbmbdhedmbhimttdwpermmbdmécbiiahpﬂoe/wed with two

meci B srrigfodd G Rl mages orgob ereyhie BRI S 2022, 3026
descr?&foabb% Uéﬁh%ﬁ‘ér%ﬂbe b %l‘ﬁ%ﬂ I(kd Pérarsteet ﬁlﬂnﬁ%é RS Bsed to

resul ti ng In negat Ivé pressure bei ng
desighatenthe feabidres Hhensgh). t Tibe fexitie blis®bGtips 802a o%’&haare identical,

the pé@@gsﬁﬁeg%g B@n‘?rb@g:l NG ena%%§%-|€%{$ese aﬁé&e@}g ggw-Spaced along

the stiip3hdth. i n the creation of a venturi effect which
results in the powder contained within each of the
opened pockets 302a, 302b being drawn out through the

A firsFﬁﬁgfoofl tﬂg%ﬁﬁ@??ﬁ% t?:%'?\?ﬁn% cfh%:gg é}ﬁta‘?ﬁ%‘c &SWder in each of its

| at atl en

pocké‘t@f wnhfth@'laﬁvwrfbfof active ﬁrtbrbdi@dt(b)élakio Hsmnlgi{hmeaa’td m each pocket
canent di spenser device in accordance with t

of thaérséré‘énfr hertbat $1R. SORReSIMHiaFY %&@'B%ﬁe‘?ﬂm@‘%m@ﬁgl@?me”t powder
in eagﬁﬂfqgehéﬂ{é?st@a‘bé{g %fgcgitd%galﬁ% ‘tﬁ@%‘aﬁ’fe ) un%%f active

erst oo rea I's simlar
ingredient(s ptharein. fﬂihetmedlcamr@mwrcwr |preemh| staip Ry contaln a single

activeg g el ap ek TSEGyD! EEVS HNPPaRPe ”Sevrea? g nGeicament

powd@?Yﬁ Bﬁe's‘frIFPEQHﬂaﬂ'%datV\ﬂe'éBt bMO BBGE GRyFBATeNnE ABE lne!h‘é dtBBastrip. As
formof flexible blister stri

to bem@ﬁuelohfixrtﬂv@g f@erejeaft@b@meomrahom of é‘reea@@rtogmadgw@erﬂ dispenser
covict}, " poLfq, B CEHEITEM SRS E 02k 1 el R0 Spos the

differéf2metitaneat hodrike thérelns Thargatieht then etalesspaties mouthp|ece
series of pockets 404a, 404b i nstead of bein

to simaianeorssiBlysle T PRKISEs oM JReLRRS pagkpls J08AL304D SLe strips
300255668, HédatltthusSrebBRes a fixed metered dose of medicament powder

of which the different medicament powders from each open pocket 304a, 304b make

up respective dose portions.

Figure 3a illustrates a base. unit 319 of the second medicament dispenser device.
The first and second medicament-containing blister strips 302a, 302b are positioned
within respective left and right chambers 323a, 323b of the base unit 319. Each
blister strip 302a, 302b engages a respective multi-pocket index wheel 328a, 328b,
and successive pockets are thereby guided towards a commonly located opening
station 333. The rotation of the index wheels 328a, 328b is coupled. At the opening
station 333, the lid foil 312a, 312b and base foil 310a, 310b parts of each strip 302a,
302b are peelably separable about a respective beak 336a, 336b. The resulting
empty base foil 310a, 310b coils up in respective base take-up chambers 332a,
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sanme, the precise nunbering dependi ng on how nany days
treatnent is intended and the dosing regine. As an
We@x@mobss9s t he strips 402a, 402b woul d have 3 1PEDCBRG0S/004612

each for a once-a-day, 30 day treatnment progranme. The
extra pocket is the test pocket. The flexible blister
strips 402a, 402b are identical, the pockets 404a,

404b in each being of the sane shape and size and

bei ng equi - spaced along the strip length. A first one

of the strips 402a contains the sane nedi canent powder

332bl T isacBedflidi ﬂo‘ﬂ mﬂmb |S\/Iféd11 dvbe ltén’esﬁéctﬂ/fe lbedik 8363 336b and
redi ent (s) al sp bein each pocket

coileq ﬁg@u%@ Adl fakerHp spinsde 3§3€m %Oabdﬁﬂhglh%tﬁmﬂp C@@mbﬁrr@@ 331b.
conmon medi canent powder in each of its pockets, each
such pocket again having the sane anount of active

Releasegh polveer fosi rbdicament fbm opehiechpecketp 8aday 304b ebladth the first

3022 Spebriy 5G2% Bhibss el anbevird At SH0 whlshds gl shown
scherﬁﬁ@ﬂé’ﬁg iFiga Sb,/BUY vifieH B this EinbbBAEntABReS e 16Pm ofdone of the

ent not in the other strip.- As to be detaill
manifolds A80, ﬁé@ csihnwm isrFigwiseda los Riguriec €6 anddaseriped jardedail with

referdrile 1°6e30fta TnEfbaiZht bRBRNSH, &8 BPEIqRes i 47 TR6 manifold

350 I@Mé@@tfﬁm ﬁedwh@ggta@ibnmqket 404a, 404b of each
strip 400a, 400b to receive a fixed netered dose of

medi canment powder of which the different nedi canent

usBEE DAPEN AR TR 9 5 LRI AR s

in ﬂuahwnanumeaﬂmcthegevwmfmnmlhalatlsheby therp@tiemaﬂ‘ hegnaméfold 350

hird nmedj canent di er ce for
defingta RafiEuleE HPORLR: T feé%a%ﬁﬁ@wg%gs Gavel for mixing
thereﬁgﬁflglnﬂ) défver %‘f'tﬁ%gn tﬁﬁe&@ﬁﬁ@%@'ﬁﬁﬁﬁﬁpl g r@236a enables

pl ece co er or covering th
differemsmeﬁiaammdypes tmbelshqedzwpaa;atelymmelmh afzthet siripagi®2a, 302b
not

but t@%lg‘ml)zl?qrge%ﬁ% rC seAgngfmdphv 4%83 %Bgﬁ t@g:?e Wad’ multi-
acﬂv@@éﬂbﬂﬁdmhale@ groduas Wi || be under st ood from Fi gures
and 9 to 15, the nout hpiece 426 interacts with a

rmn!fol d 450 | ocated at an opening station 427, the
Figurgaf% fs%ogvsd'm)e I?SI'egge of medicament from the open pockets 304a, 304b

(Figure 3a) in more detail. The patient breathes in through the mouthpiece (not
shown) resulting in negative pressure being transmitted through the manifold 350 to
the opened pockets 304a, 304b (Figure 3a) of the strips 302a, 302b at the opening
station 333. This typically results in the creation of a venturi effect which results in
the powder contained within each of the opened pockets 302a, 302b being drawn
out through the manifold 350 and thence to the mouthpiece for inhalation by the

patient.
Figures 4 to 15 provide various views of a third hand-held, hand-operable

medicament dispenser device in accordance with the present invention. The third

medicament dispenser device is in the form of a dry powder inhaler and, as will be
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arranged, in use, to direct medicament powder fromthe
singl e opened pocket of each strip 400a, 400b at the
Wop@mniesgost ati on 427 for inhalation by a pati ePCT/GB200AH04612

may be seen in Figure 5a, the nout hpiece cover 438 has

an arm 434 provided with a nounting aperture 436 for

mounting for interaction with a ratchet 446 of a

conpl ex gear mechani sm 440. |In use, the nouthpiece

cover 438 is rotationally novabl e about an axis

defined by the rotational axis of the ratchet 446. 15
undelstodd dyr thee 4killaddrezalert e sirolamin dewn cofviss fupgtion; ang general

. firs osjition . in which t ' i red
principplatasfpratian o 4 sSoat mra el A IGef S0 ues LBYE,
438 has been rotated to a second position, in which
t he nout hpi ece 426 and an air, inlet grille 470 are

That par to sayovtbeethirhonpdicamenhrdispensr gexicemis HIRYIdRAa¥Eh two

.and an_associ d,q ' ' . i
B AR 0PI B TEE L, St aco, o
descr/'ia\lgégii ?W?vlitﬂqéﬂaréﬁcér&dﬁ@l‘v’@iﬂ althdikboeféreheé aimarals being used
i ona

\ , ho actuati ft d
to desigont) (dealRe ihobRbe HANEN By e ST IO it Mgt pocket
formséé% of ¢ eﬁ@iﬁ%}a Ees SRIMs Joflbts! 2042404, H¥t€ad of being spaced
rticular—e ooﬁ nent 1 ndicates the nunber of unopened
farthgroskey.s THe AOrber 404indkefst 404a,e4@4b i eiagh it 40282802b is the

In Figures 4c and 5c¢, th t hpi .
same, ok, e P oo BB Sl 9 s mancec
and mécepgihgofeg%%n thie JADBLARPRE @hd 2&ripsddihe 402b iwdidd have 31

grillTe 270." Part of the cover 438 extends alnmpst to
pockélsecdnhsor 42 bnog-axthay, 3 gay dreatment pragrampsarsi tlingnexts pocket is

a result of the further novenent fromthe second to
the tﬁippﬁk‘%o.si tion the gear mechani sm (described in nore
detail with reference to Figures 6 and 7a to 7c

The Horialn| Diatermstris diiaie 4026 FPUPRIGH bHe PO dBeeA04b in each
v Y S e e BERS BEKF Ry Gy RAS oy e g, A
first BRElicTamBNstrips si@Paseontdins the sameomwegidamezhtf powderein gaeh of its
pookgternerIEAAM SrGINE DGR 515 REMGte SRR Bach pocket
of the{ SRENSHle IG4r S8 46Db RimfidHyIEGH MBS common medicament powder
in each of its pockets, each such pocket again having the same amount of active
ingredient(s) therein. The medicament powder in each strip may contain a single
active ingredient or a mixture of active ingredients. However, the medicament
powder in one strip contains at least one active ingredient not in the other strip. As
to be detailed further hereinafter, when the device has been prepared for use and a
patient inhales on a mouthpiece 426 of the device, the patient simultaneously inhales
the powder from a single open pocket 404a, 404b of each strip 400a, 400b to receive
a fixed metered dose of medicament powder of which the different medicament

powders from each open pocket make up respective dose portions.

Figures 4a to 4c and Figures 5a to 5c each show corresponding sequential steps for
preparing the third medicament dispenser device for use. As shown, the third
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the dose count indicia 425 by one unit to a new
reading of '29'. After use, the nouthpiece cover 438
WO g00r0688pd1ed to the first position (i.e. as i nPEI/GBR@S/004612

4a and 5a). This corresponds to the storage

(" mout hpi ece protected') position of the dispenser

device. Referring nowto Figure 6, there are shown

aspects of the gear nmechanism 440. In nore detail,

housi ng 420 may be seen to be provided with an

internal chassis 428 for outward receipt of the parts

medicdméite disgensee c device mobatprisdst ta nhcmséang: hé28i Qr@m&ed anith the

r seen by reference ure. t here, ar

moutipigGs 428 A rotthaiges Corer 58 rovargaithe B Plece 426. Also
PO g o A I T ! $OST S0 Jndicla 425 of a
dose tcouftar rinpiashovat) IB héewledps svith @emlﬁﬂﬁ?ﬂheé 8 nadrgadetai diereinafter,

and auliiie N Biaon Polfed Rengl i 1b: 1 Poltiited Mg dgteracts

with arr(haﬁﬁélldt AWﬂgc%Hhémaheéyﬁ@rﬁhgvﬁaﬁ@f 2anahei @ahifold 450 being
anbers 403a, 403b of the chassis 428. Each blister

arrangeda in 4eBalo dUee meginperentnpowderefrom, thersingle spered pocket of
cecn g o3 o Shudl Bz yppasto By dten,

shown in US- A-2005/ 0126568 ( Davi es et al) - see Figure

16, index wheel 416 - and jn the ' gsﬁ AE
As majibg 888N higure &2, dhe U@%hp@éee%r%& §1h3SaRR AraLAS4 Provided
with é‘lr}louﬁtﬂ\% Egéﬁ@r%shgg fBP?ﬂft?Jrﬁlggr%r u'?%; brotitdes rhewef 436 of a

a centr pening station e opening station
comple geahenédhanisim| 440,21 uzsa:,kaarrdomthpecbochverma&B ig 1i@tationally

movalgi afolanicas g&ihed e rofatoeands afeigih e 488 foi |
410a, 410b coils up in respectlve base take-up

chanbers 415a, 415b. Rotatable base take-up spindle
In Figures, 421286 % dhemsoutheiensdcamerA3& i affirshpasition in which the

mouthiERS TebiTPRLIRIREEN o of cach 1 eepectve base

take up spindle 413a, 413b results in the 'waste' base
oil 410a, 410b bei ngI wound up therearound |n62@
In Flgurgﬁt%cﬁnd Shrnihe dReuthBiecet cus i Fhdassheenratalaa 4o a second

positidh3fh WRichAHB!HduthBidcBHAodhnd B air inlet grille 470 are part-uncovered,

but in which the gear mechanism 440 and an associated dispensing mechanism, as

described in more detail below, is not actuated whereby no medicament dose is
made available for inhalation. Additionally, no actuation of the dose counter (not
shown) has taken place whereby the count indicia 425 stays the same. The count
indicia 425 in this particular embodiment indicates the number of unopened pockets
404a, 404b left on each strip 402a, 402b.

In Figures 4c and 5c¢, the mouthpiece cover 438 has been rotated further to a third
position to fully uncover or open the mouthpiece 426 and the air inlet grille 470. Part
of the cover 438 extends almost to the base 421 of the housing 420 in this position.
As a result of the further movement from the second to third position the gear

mechanism (described in more detail with reference to Figures 6 and 7a to 7¢ below)
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respecti ve i ndex wheel 430a, 430b. The used lIid foi
412a, 412b feeds over its respective beak 409a, 409b
w@ee70688p6 about respective |lid take-up wheel BATW&B2006/004612
417b, which also rotate to wind up lid foil 412a, 412b
thereon. Each lid take-up wheel 417a, 417b conprises a
central hub, to which the ends 416a, 416b of the |id
foils 412a, 412b are respectively attached and about
which it is wound up, a central spindle (not shown)
about which the hub is rotatable and on which is
and d@pﬁn_sm\ggme@h_ ghism f@gém@ed/r&mltzgwéjgeiodél’cgbzlévxmi(geféréncé to Figure 9
ed in detajl in - i axo G oup
beloff Rl d5een AcfElEY in il dRderRn sievisento makees medicantent dose

availstsiecor DrRalgtibn. MebePNGSrdsO thd QHé&‘IE?ﬁeéwﬁ gﬁgg‘?@i&ft&evi e is how

. International application, along w ationa
primesh fRyeUsmt B magusimenttham atser fesetted Heradtuation okthe dose counter

el ' . ef e. The f [ f th
(mochBREREELBIHIEF BE P, Radgoa! iBagrivsy eeiice ahen o i Agorease

the dossisoont indici 435 dgénburaen AbwirBadiPgaf FPOb by its
lid takeup wheel 417a, 417b over the“course of each

entire strip length. In particular, each torsion
[ ; t. ardation.in.drive _.
Aftor 885 18 MEL e QRE AR @ B8 i3t pltiar i b Figures
4a and ha)l. dhisicarrespondsf toethe hstbiaget @euthpisdeesiotettd@) pbiifiBn of the
dispefga! ed |id foil 412a, 412b gradually beconmes w apped
PE{IRBY B8Y¥I6emd. Thus, wuniformindexing of each strip

400a, 400b nmay be mai ntai ned over the entire strip

| ength. In use, the dispenser device is prinmed as
Refergingvitow o Figireds theret aredshawnl aSpetts dahbygemesaiiniah 440, In

more dB6iC RSBt Hor BRY O aREaR PRV Witaaniabrasnassis 428 for

outweffd geceipt 8Ethanshricof the dhdr\ads e |
e ok o the o JE o arfieth 40, Wifhjh B3 K668 s, and

as belfey, sreB yaraiermncetterFigurs B, teoa,arequbyidetenistoy-icagsi (gt and
et ead] : . k th of ta be peel ed,open.

e o SRR R o, B BB SEOEERGn, e
gear pechanisnt 440 candat besidaretitodogh gateoMpiet Ngh&eing Afachanisms

i1l be described in nore detail wth reference to
4483,?45%63 10 to 15, this results in negative pressure

being transmtted through a

Referring to Figure 9 in more detail, the first and second medicament-containing
blister strips 400a, 400b are positioned within respective left and right chambers
403a, 403b of the chassis 428. Each blister strip 400a, 400b engages in respective
multi-pocket index wheel 430a, 430b, of the type used in the DISKUS® inhaler of
GlaxoSmithKline, as described and shown in US-A-2005/0126568 (Davies et al) —
see Figure 16, index wheel 416 — and in the ‘twin strip’ inhalation devices of US-A-
2005/0154491 (Anderson et al), and successive pockets are thereby guided towards
a central opening station 427. At the opening station 427, the lid foil 412a, 412b and
base foil 410a, 410b parts of each strip 400a, 400b are peelably separable about
beaks 409a, 409b. The resulting empty base foil 410a, 410b coils up in respective
base take-up chambers 415a, 415b. Rotatable base take-up spindle 413a, 413b
anchors the end 414a, 414b of each respective base foil 41 Oa, 410b in its chamber
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mani fold 450 to the opened pocket of each strip 400a,
400b at the opening stationd427. This in turn results
WO pooviesspedi canent powder contai ned wi t hi n eacPCDGBRIVE/004612
opened pockets being sinultaneously drawn out through
t he common mani fold 450 to the nout hpi ece 426 and
hence to the patient as an inhal ed conbination
nmedi canment dose. Referring again to Figure 6, the gear
mechani sm 440 may be seen to conprise ratchet gear 442
nounted on drive spindle 431 . The ratchet gear 442,
415a,! 41@b.t Pmdgréhﬁ% getation bf eachhrespetiivenbasei hageanpep'mdile 413a,
i nner an uter faces 4 4 relative to
413b gsgullsiigth %fW?ﬁT@ g?§%2ﬂ‘§gaoﬁe%@§’emdw%”%ﬂr'lpe erearound into a
I G betwse
tight Gl T, R5tellbh B St 8% SLMRIS BaN8y mapeR: ookfedth Ahat of the
respeciivecindbrvdredl 430ap43@ze 445b in opposed relation to
the outer circunferential surface 445a. As will be
seen, the outer and inner circunferential surfaces

The (5883id fiPR12ae4npBEEES ovbF fts respeprAbasR0R, 09I arfd coils
respective outer and inner ratchet features 444a, 444b

aboutfrespeetivenkid dake-up evhealiddd ani Kbt whiGhaglspgotaigado \Wﬁpldw lid foil

12 AT BR, P P TESTSR R  7 SEbd B .

whichdhéaendsi4o e grof thedid foi Ib)41$2|aadedbearerresp@¢twbm attached and
teeth; in thi s embodi nent there are t eet

aboutcwhighnif & avaungl UByPfGRidral spindie; 48ef Sh%n} abow wﬁ%ﬁhﬁw hub is
rotatatuée?ﬁél’geiu Wﬁschqgrﬁl 'ﬁset rSih s %ﬁﬁ?‘méﬂwg T?ﬁét i%rdescrlbed in

are o rom-t he
detaili |nri\ﬁli0-@l-2@®ﬂ$ff)682®1 i(8laxau Grage LAmedI tlhepantlnuler thearhbodlment
e inn eet.h

there'l"l‘ée%b?ﬂé”' vvor dﬁo F Igg'nﬁ% e a { s)N*H?ﬁ 'B‘ﬁ%‘??"!ﬂ#‘%ﬁﬁgp“caﬁ°”'
alongt r\‘/ﬁtrgetﬁb ‘U’§ %tlbﬁﬁ YHRE pRedM 4bphcatith Vdénvdae theéRfrom, is

Figure 7 he i'nner circunferential surface 445b
mcorrmratﬁdl bewrsdnyfr@é@eﬁegnihes‘uﬂﬂt@rb@ﬁmﬁ:mrﬁ@ne%mﬂg is to ensure a

rougrgREsian, J8vibgHentibt 7§ prifdey feidon sBin40Ua A by s d take-
up wﬁé’e?al-17é49fb7bﬁb\féﬁ th&lcenfsd oMeacH gnfireosripppngitd Iepasticular, each
t he segrrent 449, the first section 449a extendin

torsionrspingl gcts dot ermpersatel fekthe wariationnin dave &nsiom agsociated with
the ifcPUd2 A4HR SRsbitBSwinGRY Hameter of each lid take-up wheel 417a, 417b

as used lid foil 412a, 412b gradually becomes wrapped therearound. Thus, uniform
indexing of each strip 400a, 400b may be maintained over the entire strip length.

In use, the dispenser device is primed as shown in Figures 4a to 4¢ and 5a to 5¢ by
movement of the cover 438 from the second position (as shown in Figures 4b and
5b) to the third position (as shown in Figures 4c and 5c) to drivably rotate the index
wheels 430a, 430b and lid take-up wheels 417a, 417b to advance each blister strip
400a, 400b, thereby causing the leading unopened pocket thereof to be peeled
open. To access the contents of the opened pockets, the patient then breathes in
through the mouthpiece 426. As will be described in more detail with reference to
Figures 10 to 15, this results in negative pressure being transmitted through a
manifold 450 to the opened pocket of each strip 400a, 400b at the opening station
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section 449b extending inwardly to the first section
449a fromthe next adjacent inner tooth 444b. The
wo awi7/688ed curvature of the first section 449aPCHGB2006/004612

greater than the second section 449b whereby the

second section 449b forns a ranp section with respect

to the first section 449a. Referring to Figure 6, it

will be appreciated that the base take-up spindles

413a, 413b and the spindles (not shown) of the |lid

take-up wheels 417a, 417b are respectively connected

427.tDhipdsdutmkesulls igetives miaiiegméti2powder contdimdd withigakch of the

461a, . 4681 b. .The inde eel s 430a, 430b are also
operel ket Rind syuahSoualy i ol Jduah 16 qomampaumefold 450
to tiEeahodthgiccs BLEYRAGANY ri t&etdh 4fhalka inati
dari V% [ ﬁlt gr acti oﬁ ?nggh(lt}@ng Wfﬁ?@tﬁi %\eéfiﬁglleﬂacombmatlon
medicament g@ge.of the i ndex wheels 430a, and (ii) a first

idl er gear 464. The gear of the first index wheel 430a
meshes with a first one of the Iid take-up wheel gears

Refertibpagaid tchEigueers,ofhet heas ansyhdnishe @ 0MhRE/ b 3Mn & comprise
nturn neshes wth the second |id take-up gear

pat

ratch\é'glggﬁr_ ‘IMI% gqunted ongirite srindlesbd . iheneatchetigean 442; dike the other
; - i ndl b .

geary 16 2 heeh forhf Agv 8 HEDBeA Miilhah fREP 1HEBS Al Gatative to the

exteriosc ohdthbaslspeaker uie\ige)nding gmarowd2irchRifsreg®ial JurRice 4452
r. i ndexi ng of the nedi canent

rrangenent provjdes f _ | | .
there@ﬁf"\“?%} srﬁlﬁ)@éﬁ% ﬁﬁg I3 regesRpbie slefinpeamddpeeraaticumterential

surfa6ba8s6 iﬁléa??&d Fégl?orpt@mgwg%%un‘?ﬁerériﬂ%sl @Pﬁ‘gg% MREECKs will be

cover 438 fromits second position to
seenpthg puigh.and imbee cifeuniféredtialesunfaqesi 446a)f 446t ard pededed with a

u nismfor use in the dispense evice is
S0 PR sl 5 B W ST ol e i
ratchefeddhteradtionowvith the Fatehdt4B RO Int&RREEN ]@\ﬂﬂ %Btdescgbed in more

,a\ﬁgl ication No. 10/597,551 derived therefrom 1Is
detail; Wiy refsrencedonsionres ke te dice Thedaichphdeatnses ddka- 444b are equi-

' | C d.to.drive t.his,counter
anguRRy peBed oA g (B 1) BneidntbediMiedt TR £ 5 goeth on each
circurgfesentidi exlrfaceed€54,. 448b.s Dhe tbexhFiLany @ e @uber ER@imferential
a central hub 446a fromthe 5

ratghet 446 conprise ,
surfadS 4858 (1He. OHIGE BPRIB 4445 PCh cEBLABM Uhs et #4dlofon the inner
circurBR¥ent] Btk YA RE- AR tteeth 444b’). In other words, none of the
inner teeth 444b lie on the same radius from the axis of rotation of the gear 442 as

the outer teeth 444a.

As will be seen from Figure 7a, the inner circumferential surface 445b comprises
surface segments 449 connecting each adjacent pair of inner teeth 444b. Each
surface segment 449 consists of first and second sections 449a, 449b which extend
inwardly from opposed ends of the segment 449, the first section 4493 extending
inwardly to the second section 449b from one inner tooth 444b and the second
section 449b extending inwardly to the first section 449a from the next adjacent inner
tooth 444b. The radius of curvature of the first section 449a is greater than the
second section 449b whereby the second section 449b forms a ramp section with
respect to the first section 449a.
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circunferentially-oriented, resilient |egs 446b. The

ratchet hub 446a further conprises a boss 446¢c which,
wW@2003k688p6 i N Figure 5a, fits in the nounting apEr/GBR@®6/004612

436 of the nouthpiece cover arm 434 for establishing a

di rect drive connection between the nouthpiece cover

438 and the ratchet 446 whereby rotary novenent of O

t he nout hpi ece cover 438 between its first to third

positions causes rotary novenent of the ratchet 446 in

the ratchet gear 442, as will be described in nore

det ai | shortlyhereinafter. In this particul ar

[ at. t_legs. 44 epe
oroFIRCHL PRl & TP BE abfRpefaf e BRLOAEE LB spindtes 4126,
413br ahé hge bpmale%%’mtl sheWep T the Mt @Rellpe whedker41ifa, 417b are
inner teeth 444b of the ratchet gear 442, Interactl on

respestivelyeconiadied t@é%\smweww toqass Aize, AMEbnapdpid falq-up gears
461au2§ﬂ55t‘|‘?1%d meg( He%]§4§ﬁ%$4§ﬁo E'r@‘éﬁs%sn%%ﬁn&e% \K/ﬁﬂ g@?%g.hThe inner

movemnen art's ani sm
face t4I4& <t>1htl"rell ratebetc gaathﬂl lsppmdeddGth@rl\xm geaprtegtr 447 for drive

interasgignBesAnG) YR the aes o exiishass Bf Bie BHeiwiinss 3a0a, and (i)
a first [dI& %é%};ﬂéw'ﬁ% V&' th%%ﬁst‘:ﬂne £NWhed QQOQ ﬁ‘ﬁé&?és ﬂrﬂﬁ d ﬁrst one

angul dISpOS in the ratc et gear so that
of the liddake-ept Whaaldgears 46decard the geanop the eecond index wheel 430b,

Clr unf erenti all aced the fre
whioff i fRE eSS Fibthe PaSSHLIE TS sof ApTR° TS gy fler agar 404
mesHds: Rith BPfish Bhe & the \tise‘taRe Ry épindileygsurs b, ahde second idler
ratchet 446 has rotated round in the ratchet gear

gear ¥§5s Whieh trméumalmeﬁbes |V@tjsthmsbcwbbasﬁéalswpacwndle gear 462a.

o G450 85 SRRSOl BF 0 LIRS Al 400,

400btdmey wirdig be ofitins Basataed lidhsliedts 41105133 gdearidopasovémant of the
the ratchet gear 442 is ready for npvenent  but has not
moutpepcs@@e«rehﬂa%géronhﬁ% Sﬁ@ft%pwﬁ@n {his HyrrReSitiqear
nmechani sm 440 and di spensi ng nmechani sns 448a, 448b
have not been advanced. In the third position of
A moke detatledaddsicriptiomoiia lspitalble acoawésr meeharu'sm;foopee éjhe dispenser

bot h t he ratc gear 442 rota
devicdogepruitephy Wh-4e2ndfids 21 (Gliye Bowt LintidonBish. afong with
the UQenéﬁélﬁ!e;Shés@%afé’rﬁbaﬁfﬂF&ahBﬁ NBne|f0/59375551 %ﬁeﬂl‘fﬁe@ﬁom is
to advance the overal ear mechani sm 440 and
incorporgbeth diengin by reference e base take-up spindle 413b can be used to
drive this counter mechanism by engagement with the drive wheel/step-up gear

wheel thereof.

As shown in Figures 6 to 8, the ratchet 446 comprises a central hub 446a from the
outer circumference of which depend a plurality of equi-angularly spaced-apart,
circumferentially-oriented, resilient legs 446b. The ratchet hub 446a further
comprises a boss 446¢ which, as shown in Figure 5a, fits in the mounting aperture
436 of the mouthpiece cover arm 434 for establishing a direct drive connection
between the mouthpiece cover 438 and the ratchet 446 whereby rotary movement of
the mouthpiece cover 438 between its first to third positions causes rotary movement

of the ratchet 446 in the ratchet gear 442, as will be described in more detail shortly
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mechani snms 448a, 448b such as to index and advance
each nedi canent carrier 400a, 400b to open a solitary
w@owRet8sed each and to thereby nake the nedi caP&nGB2006/004612

powder contained in each opened pocket avail abl e at

the mani fold 450 at the opening station 427 for

si mul taneous inhal ation by the patient through the

opened nout hpi ece 426. Referring to Figure 8, the

di spenser device further conprises an interna

retaining plate 481 for covering the gear nechani sm
herein&tter. Tnnethrsepartmurag @inhodimestt, |53rqtclwn thgs 46 dapend from the

shel f 83 which |lies gver t chet a
ratohdh it HaORas Ihafhefeoie te dUsRoR el CHEH a5 4HTs Sdsen to
matcH e hgHb8FoRiRNar fe%‘ﬁ'\ hismbf fHenméheﬁ%%ar g4phi ch is
provi ded a notch 485. The ratchet i ncl udes a

protru3|on 446d whi ch engages in the notch when the

Interapfibg & ?ttpé?e{jcggg'&% i vUEJr‘ §h8§§48 NEy b%%étlteir%@dérét‘oéd with

referehice TOiFiguiret e l@nllﬁg\ﬂ‘fmn%@h nﬁcb\mm@mmdffqiartsrdftthel@ean mfechanism
446d and the retainjng plate notch 485 act

440 of dbe dird erdicament ﬂep%ﬁﬁ%@\é@% Wheeprepaged for e in sequential
steps%@{}%ﬁ@@ é&"@‘ﬁ of lﬁ’igufe‘%sia R:f’éétl on of Figures 4a,

retdrning plate 481 yet further
corrprises a fixed resilient paw |eg 487 for

i nterac he, outer teeth 444 t he,.rat chet
In theg@st PGSIBOR BT FigiHp 2A U SrinputrblanencovEs A Balonty e ikt 446 is
anguléﬁﬁl ‘%‘f?o&%afn 2 rat@gddres4 bt afe GNETtedfB448h of ratchet

to cause rotation of the ratchet 446 and the
gear 441% aratittenfaseatialysspasaddraméhe feerrnds efgbesatbet Iﬁ?@ég‘lﬂﬁb In

th teeth 444 h
ino shASk PREREhTS Pl 3o 6 nEDHpRES s%Pr 430 JAAD ugpeo). e
ratché‘t"&@ﬁaé h@td%@d\ﬁromﬁglrﬂﬁ]e fatéiRs e 442he slidecthet r@t’dHet legs 446b
a due to their orientation and the resjlience

over ﬁhﬁeacbawnn faremegmRks 9 qéh%wrt%@uwef%ﬁaééeﬁace 445b to
enga§é)\fﬁ lﬁ?fgr @eetf;‘n a{éﬂ{] 8¢ 2&@ tg &]eoﬁ Sﬂﬁ?’%bl‘é’t&f‘ 'thétnmt & second

ositi
posmbh,etrfeataihﬁt wm@% r&dlyefod m@mmemt It Imasn no’oyatt been moved,

by engagenent of the pa | eg 487 t.h one of th
and hce NBEUteOVerAl OoRE EiaenisTy 44Drand BiropBsnd natianisms 448a.
448b Hf e RLCHEEN Aa”o@aﬂee&l FPrsﬂfeetrﬁ’tfd bBsitisR Whmpekse 765|1V8r n{’&ﬁhplece
is not transmtted ear nmechani sm 440
covereédth futycagémed), both the ratchet 446 and ratchet gear 442 rotate together
(by 72° as shown) through inter-engagement of the ratchet legs 446b and the inner
teeth 444b such as to advance the overall gear mechanism 440 and dispensing
mechanisms 448a, 448b such as to index and advance each medicament carrier
400a, 400b to open a solitary pocket of each and to thereby make the medicament
powder contained in each opened pocket available at the manifold 450 at the
opening station 427 for simultaneous inhalation by the patient through the opened

mouthpiece 426.
Referring to Figure 8, the dispenser device further comprises an internal retaining

plate 481 for covering the gear mechanism 440. The retaining plate 481 is provided
with an arcuate shelf 483 which lies over the ratchet gear 442 and the ratchet 446.
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20 the nout hpi ece cover 438 is fully opened and
cl osed, the ratchet gear 442 is increnented in one

WO 210a/0§880é r ecti on only. Wien t he nout hpi ece cORET/GB3B6/004612
is returned to its first, covering position (Figure
4a) to rotate the ratchet 446 in the ratchet gear 442
back to its rest position (Figure 7a), 25 the
resilient |egs 446b slide back over the inner
circunferential surface 445b to be spaced behind

different inner teeth 444b ready for next opening of
Onetend atdhe BpekE483de cenfiawed asm resilians finger #84 én Whichisyprovided a

wtc B8 A BAHEEHC A0 O SR AGR 4 BEEIeR b e ot

whert ¢red fatcietabhd dfeniceehg @ndshpiece hﬁvéﬁﬂBB)‘fﬁqhaﬁl 81, €& position of
gvi ded vvlththls profile.ln summary, manual

Figuigo BBRENOB IMEIGEE i Gl hiointeheNgAMRTNeb the taiphalggrotrusion
446d éﬁ(ﬁnthé %efdnﬁ@é ;ﬂ%‘ ﬁb@ﬂ 4851a§@) §§1 taoalel‘téé?t?(ﬁi%re the mouthpiece

pi ece ure
covepé§8 urn the rmcmthpnecb clctseﬁUbt sesbpesitioh lvd Figurebdiag 6, A2and 8.
(e.g. Figure 4c), results in the ratchet 446 driving
t he gear and di spensi ng nechani snms 440, 448a, 448b so

The r8RINIKGEDate! 484 &fetSfurthr Ac%%?pnsﬁgzg fgi%ld' W@%?ﬁ@ﬂt p%v\)i h&g 487 for

di spenser device to cause a sing Ster
interagiipa, witly 4he @Mt@a@eﬂsﬂﬂ#@ of iha ratd:bebgear Bé2 dpefmeml aam‘e\ntl return’

featc§595¢ BickfatbBet BRel Pe: ohiner el I tBnBRR o)y Al Is"Bngned. to

causé@@@@bn@"ﬂh@iﬁt&h@f 4@@hd S TheORAEIRSE Jeeflkab d‘%he%%et legs

and thus receive a fixed dose of a conbination of
446bd¢$9@9eme amﬁj teeth ¢44b, itra pawt lrg #87iismothar impedinesnt to the

rotar%at ent rmnu Fé{&ﬁ Ué a{]?egrgﬂ)%u¥l'{gél‘\)@g§86{@ébgé§§t\};gthe outer

teethi 4444 dustto plosir blrlentatleadamcf the reiliendsef the pawldsg 418576 However,
g‘f’d“ ¢l osed ocket 404a, 404b on each strip
whery, P'%Fé% &P é@%ﬁder%a%%@'tﬁ &laged mﬁw%ua tu@do@aimg the

ratch@f‘af%ebéé]@ 0 s Pkt 6&|ﬁﬁ!’hath€ falihel & a fiﬁ@qs qRsi6 %aénst return

ug conbi nati I's openi ng cl'osing
rotatlohebny c&ngalgnumt CDﬁ’lch&: qsawﬂdeg e48M tvhth iwepoéstbeldmteg teeth 444a.
for the dr %Jaq nat|

[ egi e on
Accol il thekovelse 1 i Tatet 48 5t Rloburen 9% fhe snahpiece
coveRA88 88Tt EhnsAfittid ltcb tﬁ’@ g@)ﬁf ARRPaAISY 440¢ Thus, on each occasion
the mouthpiece cover 438 is fully opened and closed, the ratchet gear 442 is

incremented in one rotary direction only.

When the mouthpiece cover 438 is returned to its first, covering position (Figure 4a)
to rotate the ratchet 446 in the ratchet gear 442 back to its rest position (Figure 7a),
the resilient legs 446b slide back over the inner circumferential surface 445b to be
spaced behind different inner teeth 444b ready for next opening of the mouthpiece
cover 438.

In Figure 7a there is shown an enlarged view of one of the gear teeth of index wheel

430a showing the profile thereof. The gear teeth of all of the gears in the gear
mechanism are provided with this profile.
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count indicia 425. As descri bed above, novenent of the
nmout hpi ece cover 438 fromits first position to the

WO nioenessglé at e second position (e.g. Figure 4b)PdDEB2006004612
result in indexing/opening of the blister pockets
404a, 404b. A nore detail ed description of the
mani fol d 450 of the third nmedi canment di spenser device
now follows with reference to Figures 10 to 15. Figure
10 shows the third medi canent di spenser device absent
its nout hpi ece 426. In nore detail, the housing 420
conprises mating first 420a and second 420b shel

g fit a_an o .
n sy, Sl OGO BB LATEACDY B ek BUIUGE chl o rom s
first ipositieneiilv adhitly it blostsrihie sivethpiccey d26p@s.y. FRflaes4®) to its third
oot b e Pinelase 185 e FRckn 42h bl in the
ratcr%fg% amihg 4R ayeslh £y e%fgﬁggﬁaqgt MBcRARishidl £40 gﬁhéétgqsob so that

0. As described above, shown 1 n Fi gures
eachyblistenstrigi 402a| 4@2lyis indexeddnithetdispdrisestdesied to cause a single

blist%chké?%ﬁﬂét%@{fly %ﬁ‘ge%é: y%hg% Etd’béhgﬁr ng\é)ee[neé ?é%dwgf)]%gented to
the ranifoldrGOvat e afeiing ReatPLLIPIrESE) RAMBE hifnk So isﬁwbﬁaﬁneously
. second or, part-opened position (Figure 4b) and fully

inhalecthe, peydah cantanis mfueagh aewly mpened3posksti 404a,s404 rand thus

. i ti j . e | 0 U airn.inlet .
ece6 £ 3558 bf S B G Bt A0, ROAFR gavent s
inhaled dhe apewderd coptente of dachcrewlyt opéiel makén! tHe 45Rient ananually

th?h chi mey. inl et 42% to the chinney 452 in response
returpg, i%ﬁ}ﬂnug'?@/'sﬁe S5OVen@SP AR itstrsk pesiigfhreasy tesinexpusee Upon next

. . e ; | .ar e i [
soo 3Rl S ARASTBAB A ngUgY A8 Bl g ane
indexgsl te thatreanitadd g60ro erfablmtheypatierdito iftratenthéaexrivfixiddose of the

drug  deh b 3 REShist FBH dies ne EYckoEnp GpRysRarin yaccordance
with tHeepm{sr;ribinba{eggﬁélfbnetrfJ aruy @Mﬂn@ﬁfatibh%e?é?'&c%”érd’aaf??\h% a day
for air outside the dispenser device to pass Into the

etc.). il radll of Usopegiests fdiae d04brarvel emptied,oas ik bepevidpneee by the
DG . i [ ived b econd shel

counf e 25 TR e e o e BAF b B 0 5 os rom

its firsti pdsiitiont toethedmicfrokdiate setamd gositin (&.g4Fiyurd abg abes Ho® result in

indexrirrllag%égrhi% of the blister pockets 404a, 404b.

A more detailed description of the manifold 450 of the third medicament dispenser

device now follows with reference to Figures 10 to 15.

Figure 10 shows the third medicament dispenser device absent its mouthpiece 426.
In more detail, the housing 420 comprises mating first 420a and second 420b shell
cover parts, which in combination act to house the dispenser device mechanisms
thereof. The manifold 450 is received by the first shell cover part 420a such that a
lip defining an inlet 453 to a chimney 452 is received within an inner wall 472 of the
first shell cover part 420a which defines the air inlet grille 470.
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450 is provided with a pair of w ngs 456a, 456b which
are assenbly features which enable the manifold 450 to
wheoopiedsedd onto the nout hpi ece 426. As may al SPCTEB2@®6€/04612

by reference to Figures 12 to 15, the manifold 450 has

a particular inner structure in which chimey 452

| ocat es above a chanber 460 and partly shares a common
wal | 459 therew th, which comon wall 459 forns the
bottomwal | of the chimey 452 and part of the top

wal | of the chanber 460. The terns "above", "bottonf

As dewwibsticibovey endrasyshovad int Bigless Aalio 4d)¢he alrdhietgrille 470 in the
features in the ni,fold 450 in

frst <Dl cavat PO ABRALS CHESTRRITY BB ISRy 438 WheR in s firstor
closeff rﬁ&r tﬁﬁbéﬁgﬁ%%é)?’ rh&ﬂﬁf@@%héﬁ%h@?ﬁodtﬁﬁle%@éﬁ“v@’ 438 is in its

I ey exits 454a
secomds er ptaﬁeopﬂnadnmsmkﬁﬁ(ﬁgumzﬂb) angvdulty -vefaledehas the mouthp|ece

e usi vely. received through th inlet grille 470

coverghSs & ndimthIvi REPRER GRoon AU defoi ece 426) from ¢ he
chimmey inlet453 to the pair of chimey exits 454a,
454b. The chanber 460 has a pair of chanber inlets

In useythe aif7Blst gnille £ 7Ohallayes alxiot pasmfrorrh@qu@ier ther thingi meeicament

dlspeglsg}; ag\? g4jlgtpdtﬁ§3n%§}fjo§? ﬁgpr\ﬁ’% FH: étﬁfgrﬁ‘[e r|ﬂke?t4%34tg§ﬂe qﬂrﬁﬁey 452

in reirrUrtsleCtd mhagitioadbyreind patiedi thiretgh thd ondutBplaceadrs, ea& Hnd|cated
hole is provided with a respective cruciform451
schematigally I AFRAGSKIN Figeieal2. 2Klakatiy, this aietleligrieshd B‘TOV'deS the

sole hggrédé%ﬁggﬁg di'dnd ?rg/f]o t %l?eﬁoﬁ%ﬁg cﬁx\f 8%1‘0‘ ﬁ%zrg\%idfsd%ﬁﬂént dispenser

one he nDu plece
devicprwpnrdpdhéni inthetatidraabire @outhpléee 420 Sfep- pm‘ticularly, the air inlet

arile L iR dsratn e ST RRUE 5, it 8CisiiRend JisPRbSen fifyioe to pass
into tﬁ@‘?x‘i‘éﬁ'ﬁfo‘i@%@ %Bbh E;?ﬂeﬁplﬁhhla@iﬁn drhedfaithprEedi Zmensi ng

mechani sns 44 8a, 448b are actuated to cause each
blister strip 400a, 400b to be advanced and a single

The BBk 484, 498 3oR0 100, bl WigPSeRECER 7205 lh trat s

protrifify $6otoBBsity WHlifA fth@méﬁﬂlolcﬂu%cﬁalwﬂ@ébwoj 4EB¢herebf.iThe manifold
400a, 400b |lies adjacent a ective one of the pairs

450 igfprewnad eyitheinadr &1,934455ﬁ? bc\ﬁalﬁbéa‘reuaﬂS@ﬁﬂ)Mfeﬁéures which
enable the manifold 450 to be pushed onto the mouthpiece 426.

As may also be seen by reference to Figures 12 to 15, the manifold 450 has a
particular inner structure in which chimney 452 locates above a chamber 460 and
partly shares a common wall 459 therewith, which common wall 459 forms the
bottom wall of the chimney 452 and part of the top wall of the chamber 460. The
terms “above”, “bottom” and “top” are only used to describe the relative positioning of
features in the manifold 450 in the orientation that the manifold 450 is shown in in
Figures 12 and 13.

The chimney 452 has the chimney inlet 453 and a pair of chimney exits 454a, 454b.

In use, the chimney 452 directs inward airflow (as exclusively received through the

air inlet grille 470 on patient inhalation at the mouthpiece 426) from the chimney inlet
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473b. Specifically, the open blister pocket 404a of
the first blister strip 402a | ocates adj acent the
w0 200306886 ey exit 454a and the first chanberP@nGeR006/004612
473a (as shown in Figure 15¢c) and the open blister
pocket 404b of the second blister strip 402b |ikew se
| ocat es adj acent the other chimey exit 454b and
.chanber inlet 473b. As described previously with
reference to Figure 1, the blister pockets 404a, 404b
are el ongate, extending sideways relative to the
453 todhegi naiohehimaey xis 46ke, 4$54h. prhencgmiern#60 Mine apuaiket shamber
b_can ther.efor idered to have fj
nlets, 4184 Lohiald RS b, THeRAT B Chlpthel{fts 4543, 4540 and
pair b0eHHrhbel intdts a73a; 4¥#ieard B@tfpeéﬂ'hélpﬁif%tﬁalﬂgﬁé‘lmlﬂ%boles in this
are presented to the manifold t he openi ng

particylak ﬁmbosment Ré qdﬁmﬁarsamm&maozﬁmcbeecbrhoéwwr@aded with a
resp%%ﬁ‘/re Sl (t)c‘r‘nq?t‘ga}ytﬁgg ;ﬁ%{g{)}%% ﬁig—:ﬂt Afg4a,]§l|§ﬂ®g &Qre with one of

irection bé

the chafsherbinktsl mmebu oyt ﬁt)s:tléﬁﬁﬂlg themTlaadiaceaS t6 Pwnandther. The
exits 454a, b and the chamber

[ hi
moufgli? e e‘h%éés p&@\s%g¢ 'tfgnt'g%&ham#@rcﬁwtf £74 ANdsshasMents, ghereto via

snapkf6ksl lb, whereby, in use, the air
pfI omt@%ﬁp e pockets 404a, 404b in the sideways

orientation thereof; i.e. sideways relative to the
ne oIS ol it o FRRBRELS 5105 B0 BB el s i
pos:t%%'tﬁétgééfhéh@sdlﬁeﬁs"}ﬁg TREHUNI SRS 420, 44880 gy 'é?é“ﬁctuated to

l ows from outside of the di spenser device into
cause [eachidhlister sirig 3@0soHE0Y to lbewiyfanpad andr aisirigte pgckétl 404a, 404b

o ool 44BERITIEH, 48 i IFF Bl ERbyETan ana 150,

the pgeldd epdi Glistss @ckehi04d,| 4041£0f eaenisath 1004&] Q@Utﬁﬁeé%djacent a
15a and 15c, first (or primary) portions 485 of this

respegtiver onen of At p@prgv@f. QWTB“?M@XBE  Bior and sharber inlets 473a,
473p304a, 404b of each strip 400a, 400b at the opening

Station 427 via the respective chimey exits 454a,

454b, thereby entraining the nedi cament powder

Specialty i oRsu RLEE AHEkct AMB Ohilbe: et dHiBerUiaog0%8 ocates
adja%ﬁ?ﬁ?gugﬁ%ngﬁ@gg@ﬁt 4%4333%29%335? ehaRBer YHIé’JM?%a (as shown in
Figuredlfic) ginddbe 4pen blister pocket 404b of the second blister strip 402b likewise
locates adjacent the other chimney exit 454b and chamber inlet 473b. As described
previously with reference to Figure 1, the blister pockets 404a, 404b are elongate,
extending sideways relative to the longitudinal axis of the strip 402a, 402b. The
pockets 404a, 404b can therefore be considered to have first and second sides on
opposing sides of the strip longitudinal axis. When the open pockets 404a, 404b are
presented to the manifold 450 at the opening station 427, the pockets 404a, 404b
are oriented so that the sideways orientation thereof is aligned to the direction
between the respective chimney exits 454a,b and chamber inlets 473a,b. Thus, as
shown in Figure 15¢, the chimney exits 454a, b and the chamber exits 473a, 473b lie

over the different sides of the pockets 404a, 404b, whereby, in use, the air flows
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into the patient's respiratory tract. As shown in
Figures 12 to 15, a single D shaped bleed hole 480 is
w@e@vioeksds t o t he wal | 459 which separates the PCI/GB2ON6/004612

452 from the chanber 460. The D shaped bl eed hol e 480

| ocat es adjacent to both the chimmey exits 454a, 454b

and the chanber inlets 473a, 473b. As graphically

represented in Figures 13, 15b and 15c, in use, the

bl eed hole 480 acts such as to direct a second portion

486 of the airstream 483 (the "bleed portion") from
throughethehpockejs 482 agli40dbt inythensideways ciemtationdti®reof; i.e. sideways

di tively . t the fjrst ' 85 of t
rotatiye 3§ HiRlotBianah s (onRepbi deiank A e s Flza: 4Gkkn

powder into the chanber 460 and thereby break up any

powder aggl onerate conponents thereof. It is to be

As shewedn HigitresiiQurissand 4 Samdnensy petieyt inbakeast alvibleymetthpiece 426,

on el DTGRP GES 998 o manions 450

solely throagh aihé @ir. inkg dritle 47K inteethepetiismeyvisd viapheaHimhey inlet 453,
. the first and second _portions 485, 486 are created
which ishig jvxtaresed relatior witarihe airdnles orile 4f0pdis aaphically represented

o Lt | ) . _ N
 FiGSEISL 199 S RHILIERE RS A0S EHE A 405 fow
into tmenoderied Blkef pockéte4(]l¢4zei, r4d)§becloﬁ @arrestripdne@m,n&(ﬁlib aehe epening
,th is a,variatign of (and alterpative to) the .
StatidRART o1 We0 SARaTtve HATBEY (giis  Bhatbc AP IhasBby Rgeaning the
et AL oo 8o FREE EVLLOL . 950 LA S SRBRAL ut of o
pockelist A044,k 404k fiateribe chambar 460 Sviatcharhbebénleispdé3a,attédb. The

. 1 hat e overall shape and formof this second ,
airstehlf) whh et b imRlB el bor By s o5 B mouthpiece 426
into tABpatiehtts Eepiratsiy tideat one may be readily substituted

for the other in the third nmedi canent di spenser

devi ce. However, instead of the 'D-hole'" type bl eed
ns SR i Bigbha e 8B ehial B HRCCHOT I bfyiea to e
wall 489 IwHia9 sepharates shpachiinaey 452 frohmitey chaabier o160, khe D-shaped
bleedp I%%Véoi%osﬁ)%étes adjacent to both the chimney exits 454a, 454b and the
chamber inlets 473a, 473b. As graphically represented in Figures 13, 15b and 15c¢, in
use, the bleed hole 480 acts such as to direct a second portion 486 of the airstream
483 (the “bleed portion”) from the chimney 452 directly into the chamber 460 to
disruptively impact the first portions 485 of the airstream 483 that transport the
entrained medicament powder into the chamber 460 and thereby break up any

powder agglomerate components thereof.

It is to be noted that Figures 15a and 15b only selectively show the flow paths of the
first 485 and second 486 portions of the airstream 483 for ease of illustration. As the
skilled person will appreciate, the first and second portions 485, 486 are created
concurrently in the manifold 450 upon patient inhalation at the mouthpiece 426, as
indicated in Figures 13 and 15c.
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In nore detail, second manifold 550 has an inner
structure in which chimey 552 | ocates above chanber
WG oM 7aess9partly shares a wall 559 therew th, wiTOBMRE004612
559 15 fornms the bottomwall of the chimey 552 and
part of the top wall of the chanber 560. The terns
"above", "bottom and "top" are only used to describe
the relative positioning of features in the manifold
550 in the orientation that the manifold 550 i s shown
inin Figure 17a. Wngs 556a, 556b are provided to the
Figunesrfi andl 14 sshiowfsor eecad Manifold 65@forabe thisd needibamment/dispenser

doviqeh 5k i A el (B Rl P8 B o it “Brnore” ype

bleed®X®ld148Ue! ThaRe edatarbs! it tHedBeddiR Aahifold gsogx/hibhecd}ti&pond to
0

as shown in Figure 17a) fromthe chi mey inlet 553

featufeseindhe mﬁ@ynew?qld 450mre designatathwith ikatseferesce namesrlal
chanmber inlets 573a, 573b and a chanmber exit 564. The
chimey exits 554a, 554b and chanber inlets 573a, 25

It wilbB8happrecibtechttitftheasdpall shapellzmd fovhesf ¢His deBRL ahanifold 550

eS8 S, 1o e ST ot T et e ey
subsﬁtﬂ?’edlﬁol?gt}%g);ﬁw%%gﬂﬂhi?d‘ icicafiant (ﬁ?ﬁ%gsaé;rg}egw%ever, instead

Inlets are positioned to
of thedothale’ Hgpe dledd hblket 480 etheasecmmenmanifaldi 55@& hapdeketlongate slot

404a, , 404h (se jgure b,and 17 | i es adjacent :
form Bkt elos SR Sa0h MG aeddp o b 2o guieh Febaratgs the chimney
552 ftdrhShe BPR&MNbEPS6H85 of the inward airflow 583

aredirected via the open pockets 404a, 404b fromthe

chimey exits 554a, 554b to the chanber inlets 573a,

In e He@l b Birt bR 3 hat 8 e pEUGLHT o Fpubipimney 552
locaté9abené £hambidh&e0esne partiesiaeket wafl G5B tHEPRitANdhich wall 559
enabl es the transport thereof in the inhalation

formgthe betipmg vall @inthenshisneyt2h2 prd srast gi7the taprwilltaf thaechamber
° o . . . _
560. S?i*gg?ﬁfmémél%cﬁ}g SQhit | a@{i‘gfb @ e{rgscfrilf u%@ﬁacb'b(f%é:@ﬁﬁgﬁgtsrelatlve

e nout hpi ece ngate or m
positib8i, ofSeaturas in theomahifdld 650 live theabtietation whatcthe manifold 550 is

separat es the i m 55 romthe, c er 56Q, The
showBiiB i ldie 15, TUings BPea-PT 6 mavidedanas s 48 before.
di stal from both the chimey exits 554a, 554b and

chanber
The chimney 552 has a chimney inlet 553 and dual chimney exits 554a, 554b. In

use, the chimney 552 directs inward airflow 583 (again, as exclusively received
through the air inlet grille 470 as shown in Figure 17a) from the chimney inlet 553 to
the chimney exits 554a, 554b. The chamber 560 has dual chamber inlets 573a, 573b
and a chamber exit 564. The chimney exits 554a, 554b and chamber inlets 573a,
573b are both defined by circular holes of diameter about 3mm, and each is provided

with a respective cruciform feature 551, 561.

As shown in Figures 17a and 17b, the chimney exits 554a, 554b and chamber inlets
573a, 573b are positioned to be adjacent to each other such that when an open
blister pocket 404a, 404b (see Figures 16b and 17a) lies adjacent thereto at an
opening station 427 (e.g. Figure 11), first portions 585 of the inward airflow 583 are
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inlets 573a, 573b. As graphically represented in
Figures 17a and 17c, in use, the bleed hol es 580a,
WG 3Bh/0688P6 such as to direct second portions 58BCDGBRIVE/004612

airflow 583 (the "bleed portions") fromthe chi mey

552 directly into the chanber 560 to disruptively

i npact the first portions 585 of the airflow 583 that

transport the entrai ned nedi canent powder and thereby

break up any powder aggl onerate conponents thereof.

Referring to Figure 16a, each bleed hole 580a, 580b
directedsvia thé dbbnatockets 404 t4Gidfromathesthimhey exitatdddaebbdb to the

chamBe ilfociTien a4 R NG TS i AP 85 8T, A g open biister

oo AT, 4L 1 AT i esbons it <04

404b cand sersaides dhal tramsporbfthereof ibl thed inhdlatigs@irfloss®$3i §om the

crambg e S50 HFSE b8 3008, S A U B, i

patieSGAL Mk AitithSBceappse, these di nmensions may be changed
dependi ng on the nedi canents to be delivered fromthe

blister strips 402a, 402b. As will be appreciated, the

' i 6 . ' .
conds“4p L 31008 B 5908, 3, 3204000 1 SRLIAH S0 i
sepaffstssilihe whimaty G52 frohalkias ichantbier t360. Mtha kjorerate 426 fAsm bleed

ill also be observed from Figyre 17c, the bl eed hol
nolesshte, “SB0H0GE oAl G baTe ERYEXLS SoHRaDoFENd chamber

: S d t Mgt {4 I th

letsF SEARCPIE {ALORariCn dbieehed inamiRE, pAid a78) i use, the

bleedbhOles a80@, 5§0h axheatih-dsi toedisgat seband portijsaadthof theeairflow 583
boundary surface 591 . This h s.alleviate

(the o@ﬁ%gi POGRNSD Tom z'%%i%*};l%ﬁé/ 55?&1%‘(‘99} M “fisieligpiper 560 to

disru@%&feflyﬁﬁﬁpé&%héﬁrét%rﬁ&i@d%S bbtheaifflodd58 D rdtdfarishert the entrained
‘mouthpiece 426. It will be observed that the internal

medisament powdef aridetheseby direigk 460 angSuowders agalomeasate components

th Iﬁngitudi nal axis of the chimey 452; 552, which

€re8%t ends from the chi mey inlet 453; 553 to the

partition wall 459; 559, is perpendicular or generally
perpendi cular to th

Referring to Figure 16a, eachebleed hole 580a, 580b has a width at its first end
nearest the chamber exit 574 of 1.32mm (£0.15mm), a width at the opposite second
end nearest the chimney exits 554a, 554b of 1.11mm (£ 0.15mm), and a length from
the first end to the second end of 6.465mm (+0.1mm). The cross-sectional area of
each bleed hole 580a, 580b is 7.8mm?. The bleed holes 580a, 580b therefore have a
tapering profile, narrowing from the first end to the second end. Of course, these
dimensions may be changed depending on the medicaments to be delivered from the
blister strips 402a, 402b.

As will be appreciated, the first and second portions 585, 586 of the airstream 583
are produced concurrently in the manifold 550 as a result of patient inhalation at the

mouthpiece 426.

50



10

15

20

25

30

| ongi tudi nal axis of the chanmber 460; 560, which
extends fromthe chanber inlets 473a, b; 573a, b to
wo b@7obtssober exit 474; 574. Thus, the bl eed poP€T/GB2006/004612
486; 586 of the inhalation airstream 483; 583 inpact
the first, nedicanent carrying portions 485; 585 in
t he chanber 460; 560 at right-angles thereto or
generally at right-angles thereto. It will also be
observed that the the manifolds 450; 550 require al

rfl nto the nmanifold to be via the chimey inlet .
As Wﬂ'ls SO%&ObW%ffPﬁeﬁl%&é@u&w klsed holes:pBPataH0b: argt configured

f
ana §Aked S5 B3 bRs 538 BBy BRI ) atepaty row
arounds 4be bpurﬁi‘atyi durfacd 59k oflmasbehambeet%oﬁéﬂmhg §7éh©a|ﬂ) like air
ortion 586 (via the one

blan3g tafapet iR sl sudge B0 (s elRsnalasto tsposéion of the
medté‘é&‘ﬁén@@ﬂ%@? oRVfE BAlRdaRPYDiadd 5§Lle§<ﬁ (lgvd\'lg 135$a6rrled towards
age there Felative

in particular, the percent
thenﬂﬁﬂhM§CedQ§l airflow entering the manifold 450; 550
via the chimey inlet 453; 553) is therefore possible
with a manifold having this arrangenent. For the third

It wnllﬁwllotb@@fmid thias m@@%ﬂérr@\sltrg@tureawtﬁs rﬁaﬁiﬁgas 950; 850.is such the
canent_carriers 400a, air port

'OHQ'W§maI a5 Frtherraimaenroai 552 oamma@xtm ﬂrsm.the@hiryn«spwet 453;

r I ass hr ou
559 G AT Lol 46 3%, o Bh AR  blp Sl o e
Ionglmtjmada amsj bf Ithéwharriber 460 580! Wlﬁ@kﬁﬁ’férid@ﬁ%ﬁq?tﬁe chamber inlets
n s 4 550upon atient inhalation a e
4733%«1@% Ko &%haﬁﬁb%%ﬂ t4:ypdh- aThus thaibiersportions 486; 586 of
a {
e WM, 363758, 56,70 N Gl AL bérions aos
585 ipl thet ehamber 5&604&2‘@ a 0ight-anglesnthierétor or @eﬁéfﬁl’lb/eétGrlght-angles
ealing fit over these openings into the nanifold 45
there 0. Nonethel ess, any such air |eakage is negligibl e
conpared to the i ntended total inhalation airflow 483;

583 drawn into the manifold 450; 550 through the
It will aisenke, observed 4bat testhey manifalslsad50; 5\5@31reqmrd bk a4r'ﬂ0w into the

mann‘é@i {d'Ge IPUR g@ﬁ@eﬁﬁ@gﬁﬁoﬁbﬁwh@&% ”'E.Eé’h as to separate

0 are one-pi
that tcniahamﬂmmélﬁfs BBBGnﬂ@athél ‘opérablister Hh@cﬂéﬁnafr(ﬁo?ﬁorﬂﬂgs 588 (via the

chlmney exits E54a b; 5654a,b and the chamber inlets 473a,b; 573a,b) and a ‘bleed’
air portion 486; 586 (via the one or more bleed holes 480; 580a,b) to the chamber
460; 560. Good control over the amount of bleed air 486; 586 and, in particular, the
percentage thereof (relative to the total airflow entering the manifold 450: 550 via the
chimney inlet 453; 553) is therefore possible with a manifold having this
arrangement.  For the third medicament dispenser device, having a pair of
medicament carriers 400a, 400b, the bleed air portion 486; 586 of the total airflow
483; 583 is ideally 80%, or substantially 80%, the balance passing through the
opened pockets 404a, 404b.

It will be appreciated that there will likely be some air leakage into the manifolds 450;
550 upon patient inhalation at the mouthpiece 426, particularly via the chimney exits
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from hi gh density pol yet hyl ene (HDPE), since this
material is suitable for injection noulding the
worani7foessds 450; 550, in particul ar high-speed | PgECBR@G/004612
noul di ng, while having a sufficiently | ow surface
energy to mnimse or inhibit deposition of the
medi canent powder thereon. However, other materials
and manufacturing or noul ding processes coul d be used.
As other possible materials there may be nentioned
fl uoropolyners, for instance fluorinated
454ags; nydLne - am@,p}obetm:ps( iRt pamttukarllyerwa the chimney inlets 473a,b;

S73aits Siigp B BRRPRE e A A AR ot R AIEbEete seAing fit over

these?rgg?@gﬂgﬁ?t%nnﬂglf@ﬁﬂ%%n%@ h@EGOdeWétﬁQIeQQnéﬁftsﬁch air leakage is

conpr i sed or coated
negligibleecorapsresiutohthesinténdadoiotal yinkalatien aiiflaivs4 3. @83 ana!vm into the

55 T e OSSP 3 b 470

coatings applied thereto V\,hl ch enhance their deS| red
novenment characteristics. Frictional coatings may.
In the akeverdescrinedappbpdimants dha apanifoids 460097 akarerdiecy injection

e

from rII‘Wg“h Hehdlty poBlethyi@ye KEIDME)| Isincer tmmrrﬂiétyéneblmswm dbr injection
or tively coated partially or wholly
mOU'WﬂQeth?dT@ntfﬂ'Qt 4%@30@@@- tnh@a'it'éH'@éﬁ%@hﬁpeﬁ@df‘@&ﬂﬁ'ﬁtm%}dmg’ while

haV|nnge§l?fﬂ{:lgﬁfl§tl8w §Hﬁ5?ém<%n°err$ |t3 it A o?xlf\ﬁmlted?g%’lﬁén of the

ace’ energy o evant mani sur
medlé‘ameﬂlblppwcfdruﬁTenpm y mtowanieey iciher anatedialsl aped mariufdcturing or

mouliopickeESey GoMABE yepdo) ASSIMEELPETP ECRGRaIgRanere may be

mentl@hb@”l@r%gb@fr\é%@efér*‘ﬁ%%nfdé@udn%dtgd Nethl/fePlegsropyleABE(FEP), and

nor e | oW ng nonomeric units:
othenremn:iidrapekyeterg) f@nms(cmolywnowlanea(t%a et hyl ene

propyl ene (FEP), perfluoroal koxyal kane (PFA), ethylene

tetrafl uoroet hyl ene (ETFE), vinyl di enefl uoride (PVDF),

It magrlﬂe appicidiad eRahhy befite bakts af lthe iderideybeary component thereof
| uori nated pol yners, iC havearelatlvelﬁbewg

which gentacts madiesmeet Mayde semprised 10f 2 grated vy $jéls such as
T P I

nuordRhH T ot (o BTEAFEBAEBR]UERRoiE0 S el of meccament

to adhkteothepstioy iy hiovaiple paask imaybhleo devevedatings applled thereto which

enhance their desired movement characteristics. Frictional coatings may therefore

be applied to enhance frictional contact and lubricants (e.g. silicone oil) used to

reduce frictional contact as necessary.

In particular, the manifold itself may be wholly or partly comprised of or alternatively
coated partially or wholly with materials that reduce the tendency of medicament to
adhere thereto. Such materials may for example, lower the surface energy of the
relevant manifold surface. Suitably, fluoropolymer materials are employed. High

density polyethylene (HDPE) and/or modified acetal materials are also suitable.
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non-fl uori nated pol yner such as pol yam des,
pol yi m des, pol yam de i m des, polyethersulfones,
wp@odoypbssmy/| ene sul fides, and am ne-f or mal dehy dBCT/GB2006/004612

t hernosetting resins. These added pol yners often

i nprove adhesion of the polynmer coating to the

substrate. Preferred pol yner blends are

PTFE/ FEP/ pol yam dei m de, PTFE/ pol yet her sul phone (PES)

and FEP-benzoguananmine. It will further be appreciated

that the ' Summary of the invention' section discloses
Su|tabtwﬂmémpallythmatalalmunﬁddecﬁtdsenmrmrisim@muwltipleasoffme or more

of the IR ORHESHaN IR G ol AEEB RISl (R T F £ e EHLEAE Bthylene
propyi&ite gﬁ%ﬁmﬂué}%alﬂo&gélﬁéne W"FY\? étﬁﬁ/leﬁb&bﬁéﬂuéﬂb%thylene (ETFE),

conp f the medl canent spenser devices hérein

VInylmalyefh@rndao(é’\mlﬁ)maodmrémnaiadxletlm‘gﬁmteirafh@rwhymhal ;luorinated

especi conventlo neerin
polyriBer Pt hAGF a8 oLBlvel RhN SRS W RhBEhe ol aparnguch as
perflitfroédBof OPBIARNS, eldle PRRES PRA h@ﬂid?lFFEPSaEeJI;ie&bd;tﬂaﬂprsmtable
use in a medi canent dlspenser devi ce for dispens

Partigidaghe whgnisadc aseh eoatiignihatiiuerapolyyaet ic epﬁqawlyf @ﬁnﬂ% with a
non-f&[c}:‘?i%xf%n %me?s RBLER %%?,’rtpgi 3&3% gggs §d|§|?r&%é_) %&%R‘fé‘j imides,

ronic ructirve pu | Sease
polyettigrsalforiess polgbrerssdng slkidesonaad amlneaidrmldemydet thermosetting

. mani fold ma used jn delivery, of, a i canme
resingoldgse egPrdl pﬁymﬁr%#&ulwoaﬁéﬁbﬁsmr@gﬁ Holamer coating to the
5l canerp edobighNDel it Wigbe =R Bbfafdeimid
subs be usec!éférf Jus@9gﬁgln§?e SIister pack, P 93 eimide,
PTFEfpdiyeﬁwmsulp‘l“onm(PEtS)camd RE Rdtengagamamineonpri se j ust
one of the |isted nedicanents (a nonot herapy) or a
plurality of the listed nedi canents (conbi nation

It wil ReHRPYDe aW@c%té@QhﬁiﬂfHef Fuiniarny of the tnwdritidnPBERn discloses

In particular tw) blister packs, each

additiopat adaia@ wﬁmddﬁmélﬁﬂs peucRsantatians 4o dheg@h%mpw)hgﬁm@ament
ool Bee 8, AR AP YR iR B peg AR Bpfonco o

the a@@@npénylh%Flgurbg_r packs. Where the manifold is for use

i ster packs, the nedicanment powder
Where not stated, the components of the medicament dispenser devices herein may
be made from conventional engineering materials, especially conventional
engineering plastics materials, more especially those which allow moulding of the

component.

The manifold herein is suitable for use in a medicament dispenser device for
dispensing powdered medicament formulations, particularly for the treatment of
respiratory disorders such as asthma and chronic obstructive pulmonary disease
(COPD), bronchitis and chest infections.

In particular, the manifold may be used in delivery of a medicament powder

formulation based on one or more of the medicaments listed hereinbelow. Where the

manifold is to be used with just a single blister pack, the medicament formulation in
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formul ation in one pack conprises a nedi canent not
found in the other pack. Typcially, each pack wl|
whaone/oeispd er ent nedi cament (s) than the ot her pBCRGB2006/004612

Appropriate medi canments may thus be selected from for
exanpl e, anal gesics, e.g., codeine, dihydronorphine,
ergot am ne, fentanyl or norphine; angina
preparations, e.g., diltiazem antiallergics, e.qg.,
cronogl ycate (e.g. as the sodiumsalt), ketotifen or
nedocrom | (e.g. as the sodiumsalt); antiinfectives

that pack mayepbrabdsequstnene pérhhe|Iikste'ohmedsinarmtsr(pcfrmnotherapy) ora -

pluraﬁﬁlﬁﬁﬁgﬁnﬁgﬁ@dkgﬁgean d zgé EW?PT‘ éﬁ%r%tpgm Whneer;e the manifold is for
use WitH pRrRICpAESulat tvio) blf%?é“fl &&%hééé’rﬂﬁaé@nﬁy éb%télhea medicament

di propi onate ester),” fluticasone g
powqgrcfprmulatlen eznaprising lonei ebimare, ofbtlwe siﬁdd”ésadlcaments one pack

contditbpRpaEont PRENRIRERL RoP et Iiha Ku B BaBRbRIotgpe. other

pack$aVh8ee tHd maeifeldlis Ibr hiysl mhytwlﬁtméf@{ MksStf@(ﬂrelﬂca ment powder
ropi onyl oxyandrosta- 1 , 4-di ene-17b-carbothioic

formulatin dn (9N)RACKSIRRAYIERD & Iedicampn) nebifaynd in the other pack.
Typci%lﬂg %er O;Pé@é\mn%a% dflﬁé’i%?\gm&b‘?carﬁér?ﬁf% ?h kil 8f %cQ

ree base or su et er ol
(e.g. as xinaf oat e) ephedri ne adrenal i ne fenoterol

ADDI’QS& ?é‘ﬁ%ﬁilg %Eaﬁﬁ{ O{ﬁbﬁ Sal BDfrqueﬁ)‘gbUter?e analgesics, e.g.,
codefne® oﬁ’t‘;?g%rﬂbr pHAFETD %’E ine! @é’rﬂ%ﬁgleéphor{)ﬁhgobﬁbmal ©fefarations,

as f at e | SO I ne pr ot er enol

e.g., dmtm%elne,rﬂmlaﬂerglqmwl prarp«agiytatm (eeg. gsi thesogliwh s@dt),gketotifen or
rotero dr ochI

nedo?rsorwlf Ze% g} eg tg fjﬂdrﬁ‘ 52 t2 (argﬁnfggF%qﬁyﬁ@a,t %%p alosegdrins penicillins,

stre tcﬁﬁ;ﬁiuﬁaém ﬁonémid&utt@frgb dhhed- Mrp@hwrﬁrdir%r[érﬂn{uétanﬁﬁes e.g.,
phenyl et hoxy Eropy ] sul fonyl ] ethyl'] am no] et hyl - 2( 3H) -

methanyrdene,aa@m—dn amgiades. rie 92 Pesipnetiesone (g.9- s the dlproplonate

esterg?w%g? g(%/é:’r@ %2?4 %e%?oﬁﬂan%’cé é er)mflun solide, budesonide, rofleponide,

mothﬂsbhe%yj ]aé-thé fetrdate- é‘s’tefr)et¢|eleebn|ﬂey|tblametrfo$din€ir(e.—g‘. uas the
ran-3, 4-d eate); a4 integrin inhibitors

acetoglq;e) (95) 6@c, [ 490( g[ﬂgm((aﬁfl ﬁdwgr@@hg,ﬁgc -methyl-3-oxo-17a-propionyloxy-

e 4ES 0 ESHBES I B GRTR e

antitussRRaNeLd, @@B&apﬁﬁe gbr@’ﬁ:hbﬂﬁ@co@@ﬁmalb@tbﬁﬂ%é@n aélftde base or
diuretics, & am |l oride; anticholinergics
G

sulphagﬁ)atslagpe’@wl( agglrtﬁf@meaepphedrme adrenalme fen%terol (e.g. as
hydrobromide), salmefamol, carbuterol, mabuterol, etanterol, naminterol, clenbuterol,

flerbuterol, bambuterol, indacaterol, formoterol (e.g. as fumarate), isoprenaline,
metaproterenol, phenylephrine, phenylpropanolamine, pirbuterol (e.g. as acetate),
reproterol (e.g. as hydrochloride), rimiterol, terbutaline (e.g. as sulphate), isoetharine,
tulobuterol or 4-hydroxy-7-[2-[[2-[[3-(2-
phenylethoxy)propyl]sulfonyl]ethylJamino]ethyl-2(3H)-benzothiazolone; adenosine 2a
agonists, e.g. 2R,3R,48,5R)-2-[6-Amino-2-(1S-hydroxymethyl-2-phenyl-ethylamino)-
purin-9-yl]-5-(2-ethyl-2H-tetrazol-5-yl)-tetrahydro-furan-3,4-diol (e.g. as maleate); oy
integrin inhibitors e.g. (2S)-3-[4-({[4-(aminocarbonyl)-1-
piperidinyllcarbonyl}oxy)phenyl]-2-[((2S)-4-methyl-2-{[2-(2-methylphenoxy)
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tiotropium atropine or oxitropium hornones, e.g.
cortisone, hydrocortisone or prednisolone; xanthines,
we@2@7/068806 nophyl | i ne, choline theophyllinate, PYEGB2006/004612
t heophyl linate or theophylline; therapeutic proteins
and peptides, e.g., insulin or glucagon; vaccines,
di agnostics, and gene therapies. It will be clear to a
person skilled in the art that, where appropriate, the
medi canments may be used in the formof salts, (e.g.
as alkali nmetal or amne salts or as acid addition
acetylmisp}pentasoylansne] pwpgnpid acigr(ed. lkad freetmid;pr gotassium salt),
. ol vates (e.qQ.., hydrates) to optim se activit .
dureftyy & Ss. AEVPrds SrEhaTesbiBaarite. PAKORUR e edo bromide),
tiotr C%@Mn@f&déﬂmﬁﬂﬁ‘n' RoARBRES,Se.dE cﬁ‘)rt"ﬁm\% t ré8rtisone or
i.e. single active nedicament contalnlng uct or
prednisoleng; b&aathioesi nei.oramingphpllingi . eholiner éhe@phyillmte lysine

oA, S APt R e BREAG TR ouin o

glucayond ueiccines, digynoatity, sl gehedhbrapied.hat grilbbe clear to a person
nti-infl ammtory agents (for exanp

cons sting of ﬁ
skilegigpethe gt tedi where aRPIRBARES) the e Wen@r@a& b@gt&ﬁ%m the form
of saﬁtfs?ge gxaég) %ahéiﬂeMl OEWanMsaWEzoro s Maid 5&&9{)9 salts) or as esters

ni st), renorecep or agoni s
(e.g. ,alntmelr rilet esters pgrea solfateg. (ea), hydrates)tto optimisenthe activity and/or
b.@gti\{l ral),. and antihistamnes. Al suitable
stability of ithe esticaMPRt envi saged. Suitabl e anti-infl amat ory
agents include corticosteroids and NSAIDs. Suitable
corticosteroids which may be used in conbination with
The fomutaieg soedisament peodust oray ibnaspests, Hisse roead-therdpy (i.e. single

activg i ?%m%ﬁﬁ%%@%ﬁgﬁdﬁ# Ou P B LR o B . piural

active hesticaneatzeconaif dure, dexanet hasone, fluticasone
propi onate, 6a, 9a- | uoro-1
7a-[ (2-furanyl car bonyl )oxy] - 11b- hydroxy 16

Suitaggz{ﬁ{e@?c}arﬁeﬁé‘ﬁr%?&leéh@nﬂc%r%pghgﬁﬁf Bor‘f‘@frﬁ%ﬂ tRsfpy product

est er
are tybichuyirsa@ctéd6faenmetHQ/Igrc8,+p3>oon§|st|ng of anti-inflammatory agents (for

exan‘Zp?qz %?l%lgggtggo)%g{}?%ﬁ &%Dg @r&@%@@ﬁegjlc;?ager?t%rﬁgrt&a%gle an My,
Mg, I\@ZIE/Ig:orgF\? tef?@%&%ﬁ@oﬁ&ge@gﬁé %%dréﬁlﬁe&gptBF 9BbARA Sntiinfective
agents (e.g. an antibiotic or an antiviral), and antihistamines. All suitable

combinations are envisaged.

Suitable anti-inflammatory agents include corticosteroids and NSAIDs. Suitable
corticosteroids which may be used in combination with the compounds of the
invention are those oral and inhaled corticosteroids and their pro-drugs which have
anti-inflammatory activity. Examples include methyl prednisolone, prednisolone,
dexamethasone, fluticasone propionate, 6a,9c-difluoro-17o-[(2-furanylcarbonyl)oxy]-
11B-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-
fluoromethyl ester, 6a,9a-difluoro-11p-hydroxy-16o-methyl-3-oxo-17a-propionyloxy-

androsta-1,4-diene-17p-carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester,
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ester), budesonide, flunisolide, nonmetasone esters
(e.g. the furoate ester), triantinol one acetonide,

WO odol7eassné de, ci cl esoni de, butixocort propi onarP&r/GBRR6/004612
106541 , and ST-126. Preferred corticosteroids include
fluticasone propionate, 6a,9a-difluoro-1 1b-hydroxy-1
6a-nmethyl -1 7a-[(4-nmethyl -1
, 3-t hi azol e- 5- car bonyl ) oxy] - 3-oxo-androsta-1
, 4-di ene-17 b-carbothioic acid S-fluoronethyl ester,
6a, 9a-di fluoro- 17a-[(2-furanyl carbonyl)oxy]-1

beclcohiethgsivrox yestém- (@ghythe34Bxwepindates testar o4 - ttheen &;21 -dipropionate

esterha tBQCHPRIGo. TUNIsSlity B ORGieoEN. REfars! (@doxiie furoate ester)
triam&iﬁ?roﬁwé ?c%té’ﬁi&ét f@ﬂ@@@rﬁ@ﬁ?' &@é@@r}ﬁhé,ﬁf&ﬂ%&bﬂ%@ﬂéﬁa&t RPR-
a-1 ,4-di ot y

ene-1 7b-ca lolc acid S-cyanonet
1065441 @nd &3 -926.di Mratarmdl contidpgtaroids- igludendiuiizhsane propionate,

7a-(1- | | - 3-.0X0-, ta-1
60,90 AoEA BTG OR RPN L SO IR HaFO BEL B4 baRM )oY}
soxfnbele 400 Hitohias UG nhorky B 0BELH 86, chcituoro
17o-[24flraaylicabdnybosylet 1 -dgd@xe- 1desmietd-3-oxo-A60RIsEB8 Mo diene-17p-

W02/ 1° 00879, W02/ 12265, WD02/12266, W05/ 005451 ,
carbaliriok; agidssSluotgmethyl esies, Gadawitierre7bifbydroxy-16a-methyl-3-oxo-
L e e
acid t r afregatomethybn aestet,hat 6oeBo-tidluase UB-hydragrtbaatetoyl-17a-(1-

t hera t hrough the_nmanifold herein are _di scl osed )
meth R 5o DD AT -ONgoS O b s CvaRsboRTge  acid  S-

o AR OESAARED DARARA URRUDRBERD0, 20 i

17-[2(\00ats GoomeiBasic08e®dd). W04/ 026248, W03/ 061651
W003/ 08277, W06/ 000401 , W06/ 000398 and W06/ 01
5870. Suitable NSAIDs include sodi um cronogl ycate,

Furthee dogdribbste fsi@s UnareP N QfRiBaBe@stiar ay¢O0BRIBs eThi biM®UZ100879,
&e. %@ t heophyl I i ne, PDE4 i nhibitors or m xed PDE3/ PDE4
WOO0R(KA265¢ 002/ 82&Bt MV OI08/Q0PEAd 0 NVEIRR/0DBH DI ¥PE66¥72599 and

WOOISfd#ﬁ%bbi ene synt hesi s,

Non-steroidal compounds having glucocorticoid agonism that may possess
selectivity for transrepression over transactivation and that ma); be useful in
combination therapy through the manifold herein are disclosed W0O03/082827,
W098/54159, WO04/005229, WO04/009017, WO04/018429, WO03/104195,
WO003/082787, WO03/082280, WO03/059899, WOO03/101932, WO02/02565,
WO001/16128, WO00/66590, WOO03/086294, WO04/026248, WO03/061651,
WO003/08277, WO06/000401, WO06/000398 and WO06/015870.

Suitable NSAIDs include sodium cromoglycate, nedocromil sodium,
phosphodiesterase (PDE) inhibitors (e.g. theophylline, PDE4 inhibitors or mixed
PDE3/PDE4 inhibitors), leukotriene antagonists, inhibitors of leukotriene synthesis,
iINOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists and

adenosine receptor agonists or antagonists (e.g. adenosine 2a agonists), cytokine
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i NOS i nhibitors, tryptase and el astase i nhibitors,
beta-2 integrin antagoni sts and adenosi ne receptor
W@wnioet8s6 or ant agoni sts (e.g. adenosi ne 2a agpeii/&B3)06/004612

cyt oki neant agoni sts (e.g. chenoki ne antagoni sts),

i nhibitors of cytokine synthesis or 5- |ipoxygenase

i nhibitors. Exanples of i.NOS inhibitors include those

di scl osed i n WO3/13055, WDO8/30537, WD02/50021 ,

W05/ 34534 and W09/ 62875. Exanples of CCR3 inhibitors

i ncl ude those disclosed in WO02/26722. Suitable
antagoerisish(eld! shemokinee artagahisishr inbéptoss efgoyliokine, synthesis or 5-

ipod i DR, ol B s BRI Rl isciosea in
WOINMIGEH; € \§ IoBE3 (837, NV@TZP@GG—'M saNpg53a534 W*élnah vmgg/ezs?s

be a racemate or a single enantioner, such as th

Exanpples oh CCite inhibitass in @ﬂmemmmwaﬂmw or as
the free base, fornoterol (which may be a racemate or
a single diastereoner, such as the R Rdi astereoner),

Suitabty brdm:h@dﬂ‘aiof@ér@@ﬁé@ﬂenﬁ%ﬁﬁpﬁrﬁagﬁmétgf PeiRiind Saiterol (which
salts thereof. Qher suitable b2-adrenoreceptor

may Rgchracemaleera singlq snantiarrgr, suRh @sdhg-R-gnantiomer), for instance

salmg%gélqgﬁ?@ﬁﬁ%%f&ﬁg%f W*&%gﬁﬁ% I,bleeé PYderASEe"SY B €gié enantiomer,

bénzenesu

such3aq the [FretdritiMend; fordnstance- ia‘lbthmdfdb)‘s)aipﬂwdw Hrozy Meé e base,
eth I} am no) heptyl]. oxy} yl)
form%;g?gge(nﬁég:lh d%raqpxp@tp pg) 3231[19@ qllgs{e(rgomer such as the R,R-
dlastére%'rﬁ%} Ofcﬁy droxyet M 6‘%%%% )ﬁge/ﬁutalh alnd ialzs( fhereof.
Othe:?) SRitAII6- g%—éﬁegowdepftﬁntagcgud;fﬁo ga/rb) W@f—%ﬂG}-%{(ﬂl@Wh{yéWy—Z [4-
am nol -1 - r oxXye r QXyme eno
hydrqzzyrg(MPwﬁﬂ%prqxs@et iarmlapaby@xyﬂ [y[ 24 oxl?f} butyl)
benz[a%é n% e%;f]xfyof PGy d{@ﬁgﬁé -hGdoRPLRASNArb&Y-BYhY FBkfnethyl)

phenid] BEWI amirso)pineptyl] -okyirproppy beangrigsatfonamitdsy4-{ EtR)y2-}6-{2-((2,

6- dIC%IO}'é/ dr oxﬁqu&ﬁ Q-wae%ﬁgﬂglimaﬁgno]ahBydroxyethyl} 2-(hydroxymethyl)
phen5l‘ [ ( R) 241{@!#)42 [(6- (1@2[33(6}4619p8n%hm55ﬁ5[9@?§/}1but0xy hexg ﬁmmo] -1-

dr oxy- et
hyerzW@ith}12 (hyqinomne yl)2- gh@nolpr d\d-éz-hwlsoxyt-ﬁd(mﬂ hydroxy— -[[2-4-

R BERAHSNES SEBR B RBhabreh B el Areryrommarice,

and g 82’5 ;3%{m@lméﬁ?/ll-d?ethbf(ﬁﬁdnvaamlilﬂimfé‘h‘?ll]éﬂlﬁll}@hil@fony (8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine, and 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-
propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-
2-one. Preferably, the Bz-adrenoreceptor agonist is a long acting p.-adrenoreceptor
agonist (LABA), for example a compound which provides effective bronchodilation

for about 12 hours or longer.

Other B,-adrenoreceptor agonists include those described in WO 02/066422, WO

02/070490, WO 02/076933, WO 03/024439, WO 03/072539, WO 03/091204, WO
04/016578, WO 2004/022547, WO 2004/037807, WO 2004/037773, WO
2004/037768, WO 2004/039762, WO 2004/039766, WOO01/42193 and
WO003/042160.
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O her b2-adrenoreceptor agonists include those

descri bed in WD 02/066422, WD 02/070490, WD 02/ 076933,
wOD00B688261439, WO 03/ 072539, WD 03/091204, WD PCT/GB2006/004612

04/ 016578, WD 2004/ 022547, WD 2004/ 037807, WD

2004/ 037773, WD 2004/ 037768, WO 2004/ 039762, WO

2004/ 039766, W01/ 42193 and W03/ 042160. Sui t abl e

phosphodi esterase 4 (PDE4) inhibitors include

conpounds that are known to inhibit the PDE4 enzyme or

whi ch are discovered to act as a PDE4 inhibitor, and

V\,hi ch are only PDE4 inhibitors, not conmpounds which

Suita. r?cl)s@}%tggle%rtqargg%e @E?éﬁrﬂﬁp@%ﬂ%ﬁ{&% cg%]sgﬁ\éﬁlds tﬁat are known
to inHiBPtHY POEMEAA/ 88 wiicH Q?é)dfs%{/@reﬁftoaé&léts é)PJDEE’AI inhibitor, and

greater as redards the |C50 the PDE4 catal ytic

whchT ararpnlyi EEEléu inbibitoes, inott emrwqumda wihigh iahibit mither aiepmbrrg of the

PDE fApiifs iWaTkse PREA tRetRb LB raieniat & Uala PR ithior whion
has atmw}%,d:@tt@lcyrtatfbusIoteowfgr@étebagqlé%ﬁd@rtﬁe$C$?IfoptwrPWEt4hcatalyt|c
alowaffinity is denom nated t low affinity"

form tihich bigdsirokprabrPBiEh 4) highdaffihity divided byt €5 forsthe form which
catal ytic site which binds rolipramwth a hlgi
bindsardlipramywitis adtave eifivdlyed Fohdhe pugpossst phthis digtlaglireg the cAMP

catalilghsohieh s R FoMaREne a, AEHHE Bpifomipgte the ow

afﬁmt?ﬂlmfdnﬁ@léﬂed PO Ay Qlanﬂomed@‘!}'@i’r foith g th@éﬁaly&blsm% walch binds
et out in US atent 998, 428 which is incorpora

roliprayay with & igh @ﬂlnIWyISrc@fr@n@ﬁateda&let 'Théahy affigiy" Bl@dlnﬁesl&? ﬁHPDE 4).
This t??lfﬁ EHFSI?EE‘Cgh 8lvd EHe' Q&fM\%clgj% %ggcsﬁsﬁzh?RE?g%ﬁl@ﬁ is used to

escriptron sal assay itors
denofettimde RD®4e conpounds that have a salutary
therapeutic ratio, i.e., conmpounds which

preferential ly i nhi bit cAWP catalytic activity where
A mettl*ft?d M@T%rh’nﬁm Sﬁy s r2fid8 {8kt BLOHS USLhhidB, 808, bf28 which is

low affinity, reduci ng the side effects that

mcory@&@@é@'ﬁblﬁn an Q‘ull lb%%fei@obn@sk bihdudto seheuf eerihhaSee also PCT
binds rolipramwth a high affinity. Another way to

applieatigndViChPQ/5i1§99 fiaftan arOthes eI FRNhAsSaN. 1 | have

an 1C50 ratio of about 0.1 or greater as regards the
| C50 for the PDE4 catalytic formthat
Suitable PDE4 inhibitors include those compounds that have a salutary therapeutic

ratio, i.e., compounds which preferentially inhibit cAMP catalytic activity where the
enzyme is in the form that binds rolipram with a low affinity, thereby reducing the
side effects that apparently are linked to inhibiting the form that binds rolipram with a
high affinity. Another way to state this is that the preferred compounds will have an
ICso ratio of about 0.1 or greater as regards the 1C5(q for the PDE4 catalytic form that

binds rolipram with a high affinity divided by the IC5( for the form that binds rolipram

with a low affinity.

A further refinement of this standard is that of one wherein the PDE4 inhibitor has an
IC50 ratio of about 0.1 or greater; said ratio is the ratio of the ICgg value for

competing with the binding of 1nM of [SH]R-rolipram to a form of PDE4 which binds
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binds rolipramwth a high affinity divided by the
| C50 for the formthat binds rolipramwth a | ow
wa@bdornessye A further refinenent of this standarPdr/GB2006/004612

that of one wherein the PDE4 inhibitor has an | C50

ratio of about 0.1 or greater; said ratio is the ratio

of the I C50 value for conpeting with the binding of

InMof [ HRrolipramto a form of PDE4 which

bi ndsrolipramwi th a high affinity over the IC50 val ue

for inhibiting the PDE4 catalytic activity of a form
roliprami wfithba ridgh raffinifyr anemthen 1@5¢ ovaliaé ffoninhyibiting ripe IPDE4 catalytic
, nmV 3| H - cAMP as the substrate. Mst suitable are those
activifjb¥a forhi Whiohr singd ralipravaveitraa loCsfinigtusngfl (vSat|@AMP as the

than 0.5, and particularly those conpounds having a
substyale; o of greater than 1.0. Preferred conpounds are cis

4- cyano- 4- (3-cycl opent yl oxy- 4- met hoxyphenyl ) cycl ohexan

-1- carboxylic acid,
Most 3uitablearetthose PDEYiahbitdry Whimhdhaver amp T spp tatixgf-greater than 0.5,

di f I uor onet hoxypheny cl ohexan- 1- one and
and parilcplarlyytm@emqrap@m@g&)gﬁum| aetatioxgt greater than 1.0. Preferred

compillip) S8R oSy HER A AEIORTERY 2r Bt b HFRG RiBlopeen--

carbd wc af fini Ia(fdbl ndi n92-%13ttﬁ)métﬁOW%ydmvﬁ(MytISEﬂ)p"WﬁemoxyA-

1 or greater QO her suitab medi canment conpounds
dlfluorchetEWypb%yl Jeyslphesan-1reng ape| eigrrcyarsny(3acyclopropyimethoxy-

4-difl %\%’&&W@%{g&@#@%ﬁﬁgﬁp gg‘? O l@farﬁ‘él'eg drtofthounds which

bind prebér2néidBy tnthe losy sfahitys pinelirigesite apdomimlclm@mverarpll@gﬂ cdio of 0.1
forms; AWD-12- 281 fromel bion (Hofgen, N et al. 15th

or gre=f®lC | nt Synp Med Chem (Sept 6-10, Edi nburgh) 1998,
Abst P.98; CAS reference No. 247584020-9); a
9- benzyl adeni ne derivative nom nated NCS-613 (| NSERM ;

OthePsdifHlie @At &MiehD86MPOGRA A | RN &) s—ng:yaﬁbﬂlulgil(cy@lopentyloxy)—4-
benzodi azepi ne PDE4 1 nhibitor identified as -

methpxyphengewiohexaneat carnxyle acll @ise &nowa %ﬁﬂ@@ﬁ&@& disclosed
U SR Bipiselfand e Uaus, T JORSLRG R, viD 12
281 frorh. ekdioral(Hofgen, Réset al. [1‘5"thLEI€M@ IrﬁuSyﬁﬁsMeﬁoChéSemSept 6-10,
Edinburgh) 1958 "Rb3 piob CAd frence NovPPA7584020-9); a 9-benzyladenine
derivative nominated NCS-613 (INSERM); D-4418 from Chiroscience and Schering-
Plough; a benzodiazepine PDE4 inhibitor identified as CI-1018 (PD-168787) and
attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa Hakko in
W099/16766; K-34 from Kyowa Hakko; V-11294A from Napp (Landells, L.J. et al.
Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-23, Geneva) 1998] 1998, 12 (Suppl.
28): Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(W099/47505, the disclosure of which is hereby incorporated by reference) from
Byk-Gulden; Pumafentrine, (-)-p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-
8-methoxy-2-methylbenzolc][1,6]naphthyridin-6-yl]-N,N-diisopropylbenzamide which
is a mixed PDE3/PDE4 inhibitor which has been prepared and published on by Byk-

Gulden, now Altana; arofylline under development by Almirall-Prodesfarma;
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28): Abst P2393); roflum | ast (CAS reference No
162401- 32-3) and a pthal azi none (W009/ 47505, the
wale@chessos e of which is hereby incorporated byPCT/GB2006/004612

reference) from Byk-Qul den; Pumafentrine,

(-)-p-[(4aR*, 10i bS*)-9-ethoxy-1 , 2, 3,4,4a,1

Ob- hexahydr o- 8- net hoxy- 2-net hyl benzo[c][1

, 6] napht hyri di n-6-yl]-N, N-di i sopropyl benzam de whi ch

is a m xed PDE3/PDE4 inhibitor which has been prepared

and published on by Byk- Gul den, now Altana;
vmmvuwas.frmnmealuﬁe@myéﬁﬁéﬁanﬁpe Reiyatar IFLpr Kdet ahngharmacol

con TR TSR T8RP BRI, O 40, (Tapabe Syl

162), and T2585. Further conpounds are disclosed in

Furthel asomBasngsLi aia ediscianedaniie. MEPHHIAGr o WOSYINaa823  and
WOO%§8§§$T]$| SP%%%%anﬁﬁt as antagonists at the

C recéptor, 'tn particular those conpounds,
whi ch are antagonists of the M or M3 receptors dual

TR AT R A e ———
musc%ﬂamor\éegé‘tolrl lfu ﬂﬁc&lgﬁtrgﬂsléaéd}‘hﬁrﬁfs WrﬁfcerFé aﬁ@@@ﬂlsts of the My

at ed the Tikes of atro
or Mgcmwbmnejuahoantoplst&e ofhﬂtﬂsd\j}dh‘lsner Mok Eﬁﬂ@ﬁ&!ﬁd@r pan-

antaﬁﬂ%{gg‘ E[% i&(g(l\ﬂglmgt r'g%teé OIS ¢ ?:“?(8ﬁ\&?ﬁ’ktcogp@%d}gjrselﬁEfu'd@rtﬁe alkaloids
of thaUpemdddHria %lﬂgoﬁesﬂlﬁstréﬂé@h b§S tHe3-lked opf fht(o?alri’e scopolamlne

i -2-thienylethenyl)-8, 8-di met hyl - 8-azoni abé ?/ I[
homatyopcmﬂ an@scyainie; tbgsg@@mporyngg are normally administered as a salt,

phenyl et hyl ) - 8, 8- di net hyl - 8- azoni abi cycl o

bemq ahggg%ne br om de, 4- [ hydroxy(di phenyl)nethyl ]-1

{2 [(phenylnethyl)oxy]ethyl} 1 -azonia bicyclo[2.2.2]
ctane brom d

Othey mtem aatitcholiparaionars MusRERYF ANRITNIES,BIH Pe (ropgor3-22-
di-2 tH«{H“ ingg# &ﬂ?ﬂéﬁh té‘-)é%m%bfé?@lﬁ[?ﬁ'1‘}36%%?{63!0&({& (3-endo)-3-(2-

cyanmﬁMmﬁérwtbthylthﬁ}timethyl-&e\izhlyl@blodc@ dBethyactane bromide, 4-

IvarogHap YRR -G FrRb R oty Regng . bioyelol2.22]
oo S0 GURSL [ 1A dptosei o i
[(pher&lmethyl)oxy]ethyl}8azonlablcyclo[ 2.1] octane bromide do)3(2-
methoxy—2,2-d|-th|ophen-2-yl—ethy|)-8,8-d|methyl-8-azon|a-b|cyclo[3.2.1]octane

iodide, (endo)—3-(2—cyano-2,2-dipheny|-ethyl)—8,8-dimethyl—8-azonia-bicyclo
[3.2.1]Joctane  iodide, (endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-

azonia-bicyclo[3.2.1]octane iodide, (endo)-3-(2-cyano-2,2-di-thiophen-Z—yI-ethyl)—S,8-

dimethyl-8-azonia-bicyclo[3.2.1]Joctane iodide, and (endo)-3-{2,2-diphenyl-3-[(1-
phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-azonia-bicyclo[3.2.1] octane
bromide.

Particularly suitable anticholinergics include ipratropium (e.g. as the bromide), sold
under the name Atrovent, oxitropium (e.g. as the bromide) and tiotropium (e.g. as the
bromide) (CAS-139404-48-1). Also of interest are: methantheline (CAS-53-46-3),
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azoni a- bi cycl o[ 3. 2. 1] oct ane i odi de,
(endo) - 3- (2-cyano- 2, 2-di -t hi ophen-2-yl -ethyl)- d , 8-
wa@leoweb8gbe d- azoni a- bi cycl o] 3. 2. 1] oct ane i odi dBCT/@BR006/004612
(endo) - 3-{2, 2-di phenyl -3-[ (1-
phenyl - met hanoyl ) - am no] - pr opyl } - 8,
d- di net hyl - 8- azoni a- bi cycl o[ 3. 2. 1] oct ane brom de.
Particularly suitable anticholinergics include
i pratropium (e.g. as the brom de), sold under the nane
Atrovent, oxitropium (e.g. as the brom de) and
propanibiefiogi bromide CASs Fh84k9)p rinte)ropDESHetBE4brbmdife 19r. Valpin 50
t hant h

AR AR biindE AL, %%54?%-9b@°§xrrgbate (Robinul)

é e L RIrd tent 408
|sopr®g'aﬁﬁél qtl;UICI |(g5§|hmn8gr?r2nq’@pé§m§aé%arﬁ mCAS— 3485pa6%n 92 ,918,408),

tridinexgtyt (ghinr@ie( Mhﬂgmg,, Qﬁgﬁyﬁﬁ P35 4e armbnmdocycllum methylsulfate

(Trall, GRS 566390 | SeRe i v EoReBl4lE bisPrnRike" cas-sey0-20-0),

tropiddmife- 41CAsmdsdaaemycl triHBxyBh&Nib§Iu| ﬁ%r@ehffr@le @&sl144 11-6),
15-63-9 e al so cycl opentol ate hydrochl orid

pirergones dbAS38LE-S7 1 o felnrams (RASG6080-90-0) AF-DX 116, or

methoctrAmie ey %@e@g@gg&g%ﬁ’&s SvbdInd118 BAtso of interest are

pi renzepi ne el enzepi ne
revatﬁ'@#éie&&ﬂ%(aﬁﬁbléb ,asARelydrdbrontide TE€AS0262586-70-8)ardl LAS-34273

whic, 3% BRclpser S SR OSHEH B Segtenscin (oAS VeBnbh b CAsa33000-
07-7%%%31 o&bnﬂ@@' sbiSuriferiBe Waingd) Ehébl‘é‘xf @Bﬁﬂ/d&ﬂ&gCAS 5633-20-

18, darifenacin (CAS 133099- 04
5, sdd3osler be- rYarﬁerD[tnmepahyd’tGdelbm c(@AﬁoHB?%eﬂ@r -5, Heltelzm!me (CAS .

124952%4 %X or (gé%)b Jf’éz%@éfgé-l E@'S?@i’@%&)g%sso}g lgbd% Ol(ﬁe name Detrol),

otiloriigint gop@xampldASas tHe4R8ridel- @A8026@§5@3ﬂ9§3id5@n&rf e name

the tartrate, sold under the name Detrol),” otilonium

Spasmeines) diggpiim ghloride (GAshi 8405-02<) zeuiomlenarin {GA§ 242478-37-

- or S TSR I AR5 e v

name¥24icared8- 2 for the succinate al so known as YM 905 and
sol d under the nane Vesicare). O her anticholinergic
agent s include conpounds disclosed in USSN 60/487, 981

OtheRBAtISRINRIE 2hehtLPRiude compounds disclosed in USSN 60/487,981 and
USSN 60/511,009.

Suitable antihistamines (also referred to as Hq-receptor antagonists) include any one
or more of the numerous antagonists known which inhibit Hs-receptors, and are safe
for human use. All are reversible, competitive inhibitors of the interaction of
histamine with Hs-receptors. Examples include ethanolamines, ethylenediamines,
and alkylamines. In addition, other first generation antihistamines include those
which can be characterized as based on piperizine and phenothiazines. Second
generation antagonists, which are non-sedating, have a similar structure-activity
relationship in that they retain the core ethylene group (the alkylamines) or mimic the
tertiary amine group with piperizine or piperidine.
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Sui tabl e anti histam nes (also referred to as
Hi-receptor antagonists) include any one or nore of
W@ b@7/0688%8¢ ous ant agoni sts known whi ch i nhi bit PCT/GB2006/004612

Hi-receptors, and are safe for human use. Al are
reversible, conpetitive inhibitors of the interaction
of histamne with Hi -receptors. Exanples include
et hanol am nes, ethyl enedi am nes, and al kyl am nes. In
addition, other first generation antihistam nes
i ncl ude those which can be characterized as based on

Exarppleer ofz iHie aatagopisiadnelude) méthousdiontadioye rmenelekamox, astemizole,

azat@h 20 Hrdbdine | B S8R ZelyERg, aftyocstiizine,

efletitibides aitforphBiir@nmedr Bemdsting, aykiZing] eafbaRting] ByprdHtptadine,
tertiary am ne group Wth pipefrizine or ) _

carbippyaming, ndeseampetwxyloraiadingt dgsyiastre,i imegéindene, ebastine,

Wit hout ki gatio I nox 1 zol e at adi ne .
epindYHEU o, ey GABRGIEN: RS GAED! eREREY, Brataine,
levodabastiet, r mizslestired,| eiequitaziee, chigngdrin)i roberastine, meclizine,

cl emastine, cyclizine, carebastjine, cyproheptadine, ]
noragigizolex aﬁ{qF?@?a‘de&c a‘P'B'é’é'iaﬁBX)m’dS'ﬁiﬂ'@Gi n&rorpgih@zing. nderfenadine,
oo BTN RReeBRS, ViRep B SHIY SpRANEE, [ bgiRIary cotricine
levodedivigingh efl¢linmne and ébadenadinemequi t azi ne, m anserin,

nober asti ne, neclizine, norasten zol e, ol opatadine,

pi cumast, pyrilam ne, pronethazine, terfenadine,

ExerbplaREHe Hdad dtfists pgBs SN, trineprazine and
triprolidine, particularly cetirizine, |evocetirizine,

Ethaaolpatines:zi easbiapyamine ieglaaienclermrsting duparate, diphenylhydramine

[ . .fall ows: Ethanol am nes:
hydr@@%ﬁ%fﬁﬁg{eﬁg%@ ,e' cl enasti ne fumar at e,
Ethyldhptizinyihéy.dr pyiilamihy diraRiaiter tifledmidnide Iy dindn &lgslennamine

. Ethyl enedi am nes: pyrilam ne am eate, tripel ennam ne
citratc) | and tripel ennanine citrate. Al kyl am nes:

ARIASRT OISR’ o3 LSeR ARt dTERER gl . and
acrivhstihteoxyzi ne panoate, cyclizine HCl, cyclizine

Piperazines:  hydroxyzine HCI, hydroxyzine pamoate, cyclizine HCI, cyclizine
lactate, meclizine HCI, and cetirizine HCI.

Piperidines:  Astemizole, levocabastine HCI, loratadine or its descarboethoxy
analogue, and terfenadine and fexofenadine hydrochloride or another

pharmaceutically acceptable salt.

Azelastine hydrochloride is yet another Hq receptor antagonist which may be used in

combination with a PDE4 inhibitor.
The medicament, or one of the medicaments, may be an H3 antagonist (and/or

inverse agonist). Examples of H3 antagonists include, for example, those
compounds disclosed in W02004/035556 and in W0O2006/045416.
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| actate, neclizine HCl, and cetirizine HC .
Pi peridines: Astem zole, |evocabastine HC, | oratadine
wW@eoo7oessdescar boet hoxy anal ogue, and terfenadi PET/GBR006/004612
f exof enadi ne hydrochl ori de or another pharmaceutically
acceptable salt. Azelastine hydrochloride is yet
anot her H receptor antagonist which nay be used in
conbination with a PDE4 inhibitor. The nedi cament, or
one of the medi canents, may be an H3 ant agoni st
(and/or inverse agonist). Exanples of H3 antagonists
Otheir iigtamnine rasepist antagonists ovhicl omyobe dsed inallds adtagonists (and/or

: 4/. 556, and, i n 006/ 045416. Ot her hi st am pe . .
inver B AP R HToB e Lechmion Ry P BE IS S B RNdE disclosed in
Jablewdvagoet at. sJ. (Med/ Ohemnt6i398750B0 @063).0f the HA

receptor, for exanple, the conpounds disclosed in

Jabl onowski et al., J. Med. Chem 46:3957-3960 (2003).

SREC : [ ' pr co-f [.ati on.
In rothdde BE T poibine868 . PRI P BELFRILER , (OIpARIS s generally
deteewipedi omrdralexpasinerital basienbyrekrivads rasthodsyandéepeag @pend on
ch senﬁé%%g. of g_carrent di spenser device action. The
ChOSPrBEYQ% E’é‘fﬁ%ﬁ HRRENSEr deWgRiRCHAR on product are
suitably selected fromthe group consisting of

anti-inflanmatory agents (for exanple a corticosteroid
The oredicarnisil @mpamerts hafl & menticatire ptaduct @re esudtaplyeselaated from

Mi, IVh .M/M2.0or, M3 receptor antagonist), other )
the gfbln corSulG ot AR AT TS et lor Xt iR 2 lggstgroid or an
b AT L B .
VAR, AL BASOegaSEIn i, EMCINEL M, M oo
antagenisipr otheafi-adranomgesptor agonistsy matiinfectivepagesds ge.g. an antibiotic

b2-.adr enor ecept.or agoni and ,a corticosteroid; . and
or an R B0 8h G BB Rl RS AL SIS cEBTamAIGRS Hra asiiseeda
PDE-4 inhibitor, an anti-cholinergic or a m xture

_ thereof. The b2- adrenoreceptor agonists may for
Suitabharipe ecastormaldiionacanpatiblg. coragondrds faomprisesa py-adieaoreceptor

coonl) S5 5ot ) 68 BB Bt Somoonen
compi¥els! GOPDE-21 fhiBitor| @h ahaBRbinerdfc drPEChRIBIARGRRE. The .-

ester (e.qg., .
adrenoreceptor agonists may for example be salbutamol (e.g., as the free base or

the sulphate salt) or salmeterol (e.g., as the xinafoate salt) or formoterol (eg as the
fumarate salt). The corticosteroid may for example, be a beclomethasone ester (e.g.,

the dipropionate) or a fluticasone ester (e.g., the propionate) or budesonide.

In one example, the co-formulation compatible components comprise fluticasone
propionate and salmeterol, or a salt thereof (particularly the xinafoate salt) and the
co-formulation incompatible component comprises a PDE-4 inhibitor, an anti-

cholinergic (e.g. ipratropium bromide or tiotropium bromide) or a mixture thereof.

In another example, the co-formulation compatible components comprise
budesonide and formoterol (e.g. as the fumarate salt) and the co-formulation
incompatible component comprises a PDE-4 inhibitor, an anti-cholinergic (e.g.

ipratropium bromide or tiotropium bromide) or a mixture thereof.
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the di propionate) or a fluticasone ester (e.g., the
propi onate) or budesonide. In one exanple, the

W@ 00077068306 at i on conpati bl e conmponents conpri sePCT/GB2006/004612
fluticasone propionate and salneterol, or a salt
t hereof (particularly the xinafoate salt) and the
co-formul ation i nconpati bl e conponent conprises a
PDE-4 inhibitor, an anti cholinergic (e.g. ipratropium
brom de or tiotropiumbrom de) or a m xture thereof.
I n anot her exanple, the co-fornulation conpatible
conponents conprise budesonide and fornoterol (e.g. as

Gene(gglfyp%erg saﬁljlg: @eg &qu:? ﬁﬁ&%ﬁélﬁtr id%ﬂvérr}}ct%n&at E)ronchlal or
alveofi‘é"rt 'ré Bﬁ' bf ethe! Jf%elﬂave' R tePG AR O BliSeteF of Jess than 10

tirotr plumbrom or a mxture thereof.Cenerally,
mlcrqmzmaa quiefesaldly droomt1 -G aiciomneterss uDthesl &tzedapad@leis\/may kepused if

deliveryin FRerpotand i R UaRE i debiic. WA L8 Rbal caviy,
moutR' &f Qh@@ty fThemMedicathérntorRfye be- déli\f@édsagq:mréadtLJgCHﬁﬁt more
may be used if delivery to other portions of

apprqnfaﬁﬁelmt s prafered thaf rmedicaeents atehdakivarad tmaer with excipients
(carrné?ﬁ\f \?\//)élchmé’tpé tEu‘i’tﬁlb eh?cﬂa nt}?ﬁ}ﬁ)n”e%ﬁl?ém@te ﬁf}% include, organic

ed"as nor e~ appr opr

exciplght$ esuckdab hmlymheadwt(s earsmrdhj icetulege tm@bttll'@rhkﬂl)t tactose,
exci pients (carriers) wh are suitaple fo

gluwﬁﬁhmamteh a”SUPtaé’HSe a@QdﬂBﬁt@ﬁ)@”n%cﬁr\%'@oﬁgﬁ%PEC'p'e”ts such as
calcidr %'ch?cﬁ{btté o?ﬁﬁawﬁ'? Flﬂghgfé.af_%f&%bq? $ refefredS&&iG8nt.
cel the l'ike),

‘ul'ose an act ose ucose, nannitol,
am no aci ds, and naltodextrlns and i norganic
.excipients such as ,cal ci rbonate or, sodi um
Partidaf o Bf GROVEHD BeaAy 900 KRSt 8y pRe; | Ripduced by

convéﬁtld?fé‘l\d%%lcﬁméﬁ C%Pe”éxa?ﬁﬁlémbﬁx%@’bﬂ%*atlﬁﬁy Rilling or sieving.
produced by conventional techniques, for exanple b

y
Additignaflynireadicementi and/eg excipieal | ﬁ@Wdﬁﬂ@dlmabnbel gngineered  with

partlgr}a?qq"h&%ﬁﬁ c% ?%rgf%ﬂo?é?&g@%@tﬁgsﬁg@ﬁﬁ& W 86/ ?ge active

agentthasagaetants, | wall Renting| satevsls,Carpotis® aohipoheagentensidered
surfactants, wall formng materials, or other
desirglpdynbrse of OFinaryrkdll- desi r abl e by those of ordi nary
skill. The excipient nay be included with the
medi canment via wel | - known net hods, such
The excipient may be included with the medicament via well-known methods, such

as by admixing, co-precipitating and the like. Blends of excipients and drugs are
typically formulated to allow the precise metering and dispersion of the blend into
doses. A standard blend, for example, contains 13000 micrograms lactose mixed
with 50 micrograms drug, vielding an excipient to drug ratio of 260:1. Dosage blends
with excipient to drug ratios of from 100:1 to 1:1 may be used. At very low ratios of

excipient to drug, however, the drug dose reproducibility may become more variable.

The medicament dispenser device described herein is in one aspect suitable for
dispensing medicament for the treatment of respiratory disorders such as disorders
of the lungs and bronchial tracts including asthma and chronic obstructive pulmonary

disorder (COPD). In another aspect, the invention is suitable for dispensing
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as by adm xing, co-precipitating and the |ike. Bl ends
of excipients and drugs are typically fornulated to
wW@bdoomesshe preci se nmetering and di spersion of PE¢EGBR@AE4612
into doses. A standard blend, for exanple, contains
13000 m crograns | actose m xed with 50 m crograns
drug, yielding an excipient to drug ratio of 260:1 .
Dosage bl ends with excipient to drug ratios of from
100:1 to 1: 1 may be used. At very low ratios of
exci pient to drug, however, the drug dose
medicanenidoc tHe iréatyneni)of laecomwiitiommeg uiring teddtment by the systemic

di canent dispe ce descr herein ls 0.0
circule 6 MG GE . 1A AR el aariann dplioed. i8hdled
morpﬁlpéat ment of respiratory disorders such as disorders

the lungs and bronchial tracts including asthma and
chroni c obstructive pul nonary di sorder (COPD). In

Accolfighlibef Ratpudhlios 55 o HEF vieBliHfact tifoe Ses avice diprein for

the tré@t%érft'd‘ﬁga rbrsgﬁéwalsbmérhﬁufh\/éé amh@na: Bh& @EPDOAIteFnatively, the
nmedi cament or exanple mgraine, diabetes, pain

presengjnventien @rowdﬁg paaetnod st tr@@tlng\@cr@lsmra@rx, disordsresuich as, for

examﬁ[e ésﬂ%ﬂ%%\ﬂﬁh (5&@.?\/\(&8'5;?5'@&&@58& rﬂ’st? QY lrﬁ%gétfb% of an

a resplra

effeciinecamaantest medicanteriEpriduchat ¢reneihi dwcyibeti fenpaeseditament
i nvention prqovides a nethod of treating a respiratory

dispegpaiode)dee batinas, for exanpl e, asthma and COPD, whi ch
conpri ses adm ni strati on by inhalation of an effective
anount of nedi canent product as herein described from

The amudit c afreany dpasrpieulaer medidapeeriie ceimpounide cimaumphaohaceutically

accerjatieh bl SPLENT yaBELgoRgIcE T ctagsl, detivalive thereof which is

requiftidy & Qchidveakl ?thefrélﬁé&ﬁcoréﬁbcﬁWIl vet 'cb@réehe\F fwMﬁ'tﬁB p&rticular
required to achieve a therapeutlc effect will,

compeundsethevmqtempf radrigigteationc thar sebjggbutglert H@amﬁnte and the

parth.l[?é' glgpf e(EU ES%%§STI§§PSU€é%§éea?gSr t:‘qz% r ea% fg?n[%?tment of

respnM*yC@ﬁ@fdeifs thEfrei'nr ﬁﬁiynﬁﬁte)@f Jﬁléslberadmimstérétblb?elhhalatlon at a
herein_may for exanple, m ni stered ftl%?inhal ation

dose gf frany8H06MG toihd @@c&ﬁ@f?@ablw G180%Hg i BrSngb| e dose range for
adult RuFiiTs enSrANBroh 0885 fnd #8608 per day and preferably 0.01 mg

to 1.5mg per day.

[t will be understood that the present disclosure is for the purpose of illustration only

and the invention extends to modifications, variations and improvements thereto.

The application of which this description and claims form part may be used as a
basis for priority in respect of any subsequent application. The claims of such
subsequent application may be directed to any feature or combination of features
described therein. They may take the form of product, method or use claims and
may include, by way of example and without limitation, one or more of the following

claims:
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adult humans is generally from 0.0005 ng to 100ng per
day and preferably 0.01 ng to 1.5ng per day. It wll
wheooanessret ood that the present disclosure i s POF/GBR@®6/004612
purpose of illustration only and the invention extends
to nodifications, variations and inprovenents thereto.
The application of which this description and cl ai ns
formpart may be used as a basis for priority in
respect of any subsequent application. The cl ains of
such subsequent application my be directed to any
Clainfisat ure or conbi nati on of features described therein.
They may take the form of product, nethod or use
cl ai rs and nay i ncl ude, by way of exanple and w t hout
1. | 'AnRLi o%{‘f? Y80 @DHf‘ecﬁ’éarﬁ&g HRbbRYEMActica! 15} ﬂ:r'eadéﬁvery of
use In a i carent di spenser devi ce
medlt:mmenh@om/dlervfmm af oneh blistentpaskelief & bstearpagkerthe manifold
bl ister pocket of a blister pack, the manifold
i sing a body, said body defining a chi mey having
a chimey inlet and a chimmey exit for directing
airflow fromsaid chimmey inlet to said chimey exit;
abodyhe body further defining a chanber having a chanber
inlet and a chanber exit, wherein the chimey exit and
said chanber inlet lie side by-si de each ot her such
said bbey defeing sactin@egrhaving ehimaek ifletadnds aidthirhhes egit for directing
pack i s positioned adjacent thereto said airflowis
airflow ff%tS@éiP‘Fh'mﬂeb’H@leéFﬁ ﬁ%‘é;ﬁ"@?@ﬂ?y €86t he chanber inl et
via the open blister pocket to entrain said nedi canent
powder and enabl e transport thereof in the airflow
the bbdymrther deffiairigea chainbier havisgiadcldmbdreinladand, a anamber exit,
wherein one or nore bleed hol es are provi ded between
the chi mey and the chanber such that bleed airflowis

wheréﬁﬁI thel thﬁfhe@' é)@f?faﬁﬁl éaﬂ& CHafo et AR 8o élGeCB)ﬁéléétéé@i ¥ther such

I mpact the airflow that transports the entrained
that whein saigeoperpbligter pocket of said blister pack is positioned adjacent thereto

com

said airflow is directed from the chimney exit to the chamber inlet via the open blister
pocket to entrain said medicament powder and enable transport thereof in the airflow

from the chamber inlet to said chamber exit,

and wherein one or more bleed holes are provided between the chimney and the
chamber such that bleed airflow is able to be directed into the chamber to

disruptively impact the airflow that transports the entrained medicament powder.

2. A manifold according to claim 1 for use in a medicament dispenser device for
the delivery of medicament powder from an open blister pocket of each of plural
blister packs, the manifold comprising plural pairings of chimney exit and chimney
inlet, each said pairing in use associated with an open blister pocket of a different

one of said plural blister packs.

3. A manifold according to either of claims 1 or 2, wherein the manifold is

arranged such that in use, from 3 to 50% of the total airflow entering the manifold
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2. Amanifold according to claim1 for use in a
nmedi canent di spenser device for the delivery of
woredi7oessent powder from an open blister pocketPOf/GBam/004612

of plural blister packs, the manifold conprising

plural pairings of chimey exit and chimey inlet,

each said pairing in use associated with an open

bli ster pocket of a different one of said plural

blister packs. 3. A manifold according to either of

claims 1 or 2, wherein the manifold is arranged such
throughahe ichirosey ifletos dreicteb 0P thle drtheactothimreyr éXibtowards an open

pistof pogkeihd, P B o 2ot o e s S 7 B Shehiag o one or
moreilyéé%)l( ﬁélee%qﬁeéﬂgﬁ{bﬁ'm 97 to 50% of the total airflow

rected throug e one or nore bleed holes into
the chanmber. 4. A manifold according to claim 3,

erein the manifold is arranged,such . L .

4. FRmaaol Sehge B BT A WETER b TR LT iy o{taiS8d such that n

use, eI 4 &) 25%BfaHe fothNGirffioW BRRYiNgrthetmarsifald trough the ahinfitey inlet
or each chimey exit towards an open blister pocket

is diregted (i theper eacty shinyieyt exit fvands:an epeblisteqippeketeand from 95

o 75O B B BB S B G40 RS o o

chambler ei n the mani fold provides an airfl ow resi stance of
from1l to 5 kPa for a total airflow entering the
mani fol d through the chimmey inlet at a rate of 60
Lt _ . . . _ _
5. pnaRirgiaHceghing B oty BFRIEN, 4 B HKris h8 it proyides an
airflowhrasistandendfetord eff g kPanfoe sstotdliitfloy entedog dhe prarifdlé through
optionally, of [ ter, of froml to 7mm 7. A
the c qydplgtégagﬁéﬁmr%mg}ut@ ains 1 to 6 wherein the
or each chimey exit and/or chanmber inlet is provided
with a cross-piece spanning it. 8 A manifold ) )
6. aécoedifeld acsording o any whelaina 1stei & wWhersk-theareach chimney exit

and/og{c I‘éhiboerfrlr[]eligp ggﬁ}%%gﬁ%gﬁsc?rﬁleaﬂ?%:nfﬁﬁfgg pgér:]tgé){ cﬂ%t%aﬁl? of ilheter of

from 1 to 7mm.

7. A manifold according to any of claims 1 to 6 wherein the or each chimney exit

and/or chamber inlet is provided with a cross-piece spanning it.

8. A manifold according to claim 7, wherein said cross-piece is cruciform in
shape.
9. A manifold according to any of claims 1 to 8, wherein the chimney and the

chamber are positioned side-by-side each other.

10. A manifold according to any of claims 1 to 8, wherein the chimney and the

chamber are positioned one on top of each other.
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chanber are positioned side-by-side each other. 10. A
mani fol d according to any of clains 1 to 8, wherein
w0 b@7ob8sptey and t he chanber are positioned onRCDGBR@E/004612
of each other.11. A manifold according to any of
claims 1 to 10, wherein the chimey and the chanber
share a conmmon wall and at | east one of the one or
nore bl eed holes are provided to said conmon wall. 5
12. A manifold according to claim111l, wherein all of
nDre bleed hol es .are provided to said

t he one, or
1. o‘ﬁmﬁﬁ (ﬁgﬂ* aecqrglinghigygRy of Idpimscbiteli1Rg whereinytherchimapymand the
chambédrahbée aE&HRIGH WaE aﬂaeat%aﬂr?e 5t %%d ﬁg g?mgque@d holes are

total cross-sectional area
provigediesaid gorhmemwal.t o 30 10 mm2. 14. A manifol d

according to any of clains 1 to 13, wherein the one or

nore bl eed holes define a profile selected fromthe

12, groHmartRREhesoramhOo @Mk 4*‘1 mme'féiH'a?ifof tﬁeé&weo 9 bleed holes
el gngate sl ot profiles. . mani f ol ccor ?
are pEovaded 1o saigdieanaman wvradl. one or rmre bl eed hol es defl ne a

circular or ovular profile and each has a di aneter of
froml to 7 mm preferably from2 to 5 nm 20 16. A

13.  nénifanifdideaceordingdo tamyadfailainkd tavher Wh@rélhf%hé’%ﬁe%r more bleed

nor e Dbl eefl hol es define a D-shap edaproflle and each
holeshavea felef rinssesienaiarea of from 1 toS51mmb, praferabhafibm 10 to 30
mm2from3 to 7mm 17. A manifold according to claim 14,

wherein the one or nore bl eed holes define 25 an

el ongate slot profile and each has a length of froml

i dth of f
4. oARBRACFURG oy Ticairs, 114 & Soherein Ihexone oo bleed
holes&%f@kdé BEL® sél%lﬁtééf‘ fr&h%g‘l:t’;o?uﬂ Bordi s’urﬁ VLﬁéP%Ir{ZI\ﬁ? D-shaped

el on%ate sl ot form bl eed €s arran aral’'le

and efengate siadprofiles.

15. A manifold according to claim 14, wherein the one or more bleed holes define
a circular or ovular profile and each has a diameter of from 1 to 7 mm, preferably

from 2 to 5 mm.

16. A manifold according to claim 14, wherein the one or more bleed holes define
a D-shaped profile and each has a maximum diameter of from 1 to 10mm, preferably

from 3 to 7mm.
17. A manifold according to claim 14, wherein the one or more bleed holes define
an elongate slot profile and each has a length of from 1 to 20mm, preferably from 3

to10mm and a width of from 0.5 to 3mm, preferably from 0.7 to 2mm.

18. A manifold according to any of claims 1 to 17, comprising two elongate slot
form bleed holes arranged parallel to each other.
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3019. A manifold according to any of clains 1 to 18,
wherein the one or nore bl eed holes are provided
W@ooaoessve t o t he chi mmey exit and/ or chanber |iPCEGB2@6/004612

A mani fold according to any of clains 1 to 18, wherein
the one or nore bleed 5 holes are spaced fromthe
chimey exit and/or chanber inlet. 2 1. A manifold
according to claim 20, wherein the spacing of the one
or nore bleed holes fromthe chanber inlet anounts to
at least 10% preferably at |east 20% nore preferably

19. afA rhawitdld 2¢%orfing tteahgmg'btarms 1t toe1 & heindrein treasne od more bleed

fromth 0 .cha inlet to anber exi.t
holes 3@ prqwﬁe%ee@rtan 6’ thg chipney eé'FaPﬁ)ér%?mbfrin'%er ein
at | east one of the one or nore bleed holes is
directed towards an inner wall of the chanber. 15 23.
20. AArraarhifcddi c@icaorchinglimgny of ala}msﬂ il 18.rehdareirtiEPonevee mara bleed

noles 216 SRarieeh P81 (e ARBT Y FQOR S ar AP BE 110 25,

wherein the manifold is wholly or partly conprised of
and/or coated with a fluoropolynmer material. 20 25. A
21. nAnnepifeldagesrdinggtor elaim 10n \aereith #heispasimiggof the one or more

ploecl o AR WIS btk 2PN Bes B A e Bl adioast 20%

more Cm@f-érébllynat tdast 630%f bl thie ééripth emfetl(eP'EﬁE)nbe‘rl messu@deftom the
yl ene propyl ene (FEP), perfluoroal koxyal kane (PFA),
Chambﬁhweéﬁ@th%t? AMPabe¥EL hyl ene (ETFE),
vi nyl di enefl uoride 25 (PVDF), chlorinated ethyl ene
tetrafl uoroet hyl ene and any m xtures thereof. 26. A
22. mAnmhéoifald accorcﬂmgr@p any afiglaime detdi 213 wherein atdeastome ohthe one
nber re orient

or o plRsrh i 5 500 daEviAnnoa0 o p! T R PE o

according to any pr eceding claim wherein the airflow
(entraining airflow) and the bleed airflow are
23. r Aspeoifoldeacgiordingviopmt ofoelsimg 14 2 hahersinthe manifold is made

f] owwhich i.s wn into the manifold through the
from @ﬂﬁr‘dr?&?'t}'ﬁpg/tetmgﬁgan i nhal ation force is applied at
t he chanber exit.
24. A manifold according to any of claims 1 to 22, wherein the manifold is wholly

or partly comprised of and/or coated with a fluoropolymer material.

25. A manifold according to claim 24, wherein said fluoropolymer material
comprises multiples of one or more monomeric units selected from the group
consisting of tetrafluoroethylene (PTFE), fluorinated ethylene propylene (FEP),
perfluoroalkoxyalkane (PFA), ethylene tetrafluoroethylene (ETFE), vinyldienefluoride
(PVDF), chlorinated ethylene tetrafluoroethylene and any mixtures thereof.

26. A manifold according to any preceding claim, wherein the chimney and the

chamber are oriented generally perpendicularly to each other.

27. A manifold according to any preceding claim, wherein the airflow (entraining

airflow) and the bleed airflow are respective airflow portions of an inhalation airflow
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28. A manifold according to any preceding claim
adapt ed such that on application 5 of an inhal ation
WO 200ce68896 t he chanber exit, the bl eed airfl ow PGI/GB2006/004612
greater than the entraining airflow 29. A manifold
according to any preceding claim wherein the only air
entry points into the chanber are the one or nore
chanber inlet(s), the one or nore bleed holes 10 and
t he chanber exit. 30. A manifold according to any
preceding claim wherein the only air entry points
which st dratvimeéiniohihemagnifold thioeigbthenchimnay ietet when aménhalation force
. npre bl eed holes and the one or nore chimmey exits. 15
IS ap@:ep_eat,&hﬁ.gﬂpp*gqea eé@cor ding to any preceding clai mwhich
IS a one-piece article. 32. A manifold according to

any preceding claimwhich is a moulded article. 20 33.
28.  AAvenainifoldcacondding do lapy gureceding staimnasiapted speh shaigpmapplication

mani f ol d accordi to_any of .claj t 2 and
of arjritiaigicd B7E3: 44 B> Fhaflis a8t Meds lnde X ofeter than the
entratrﬂﬁ% aftgsper exit such that inhalation at the

nout hpi ece directs airflow into the manifold through

the chimey inlet. 25 34. An assenbly according to

clai . . o I . .
20. ¢k AUSH6HE 526 TRULAR SR E B SASARONY B Sy poins
into the dhantber aire thd eneamirhotedclambemintet(s) cthe @rreeor more bleed holes
sn\%g-fit engagenent. 3036. A nedi canment di spenser
and the¢nambeneXhhi e for the delivery of nedicanent powder
fromat |east one blister pack having at | east one
bl i ster pocket, the dispenser device conprising a
30. nénimeoifdldeancording do oy airgceding Ickdimgs wherein3be agify aikentry points

. di, canent di.spepser deyi.ce according tq claim 36

into 118 AHTBRARIS e RIATSAIeS Thst e bt orddeles,dudthe one or
more'BHith&Y @xits.

31. A manifold according to any preceding claim which is a one-piece article.

32. A manifold according to any preceding claim which is a moulded article.

33. A manifold and mouthpiece sub-assembly comprising a manifold according to
any of claims 1 to 32 and a mouthpiece fitting thereto to be in communication with
the chamber exit such that inhalation at the mouthpiece directs airflow into the

manifold through the chimney inlet.

34. An assembly according to claim 33, wherein the mouthpiece is releasably
fitted to the manifold.

35.  An assembly according to claim 33 o 34 wherein the manifold and mouthpiece

are in snap-fit engagement.
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38. A nedi canment di spenser device according to claim
37, wherein the manifold | ocates within said housing
W@R00a/0g83%6 t i on i ntermedi at e between sai d nout hpCEGCB2@6A04612
a station for presenting an open blister pocket of
said at | east one blister pack thereto. 39. A
medi canent di spenser device according to any of clains
36 to 38, further conprising a housing and, within
sai d housi ng, a mechani smfor opening the or each
bl i ster pocket of the at |east one blister pack and
36. Ppesgadicatent @lsveneéf: rlevisen etithbles far trrmcdedit/eltyo of hmedicament

chi mey exit(s) and, chanber inl et (%t) g carren
powdar Spesal lersti eee RlisHaPaght ARG @ 164as 9&?@8% pecket, the
topef 5L 85 By PRSI g s et

mani f ol d 4 1. A nedi cament di spenser device accor d| ng

37\ RempalcRAnt siPna AL A UCe orp e AR G AT dgaly dmprising
a moﬁiﬂh?éc%%ro{?ﬂ%&%%afooﬁaﬁ%lﬁa' ning distinct nedicament

wherei n said pockets are spaced in series along
the length of the strip. 42. A nedi canent dispenser

devi accor.di f 6
¢ ReriaERa R o s Y p b BB b 52 whEpghahE nanifold

locat@kﬁWltMﬁf yaléfhdm%mgcﬂ”@rpbsn@hdﬁferﬁié@mt@rbem@éh blaldStr@Uthplece and

pocket of each of plural blister packs
a staijeni larsasentingp anseper dilistes pREG! Af n%;?'@ oataWSBfon& pligigr pack
%6 to 42 conprising at |east one blister pack
cont ai ni ng nmedi cament in powder form 44. A nmedi canment
di spenser device according to claim43, vvher ein said

39. Smg@é‘gﬁn e,cﬁ%;‘pé%sgr v?&l%gg Eifn%etzue rlnléé mrrr%g::g%ggg further
comp‘?i%)ﬁgﬁ h68§| ‘Hn@gvﬁtﬂlﬁﬁﬁhrﬁo‘&%w@ a%ecﬁﬁ}ﬁérﬁ'far éééﬁhn?tthe or each

one |ster pack conprises plural nedi camen
blistep patket ob ltheilah ilerpt mries blister analctirfg“éti presesding dbef ais aaeth opened

blisteh BaPRef R A0S anpeeh Ly S4B 8 WY o ol ai m as,

wherei n said elongate

there

40. A medicament dispenser device according to any of claims 36 to 39, wherein
said mechanism comprises an indexer for indexing the blister pockets, one at a time,

to the manifold.

41. A medicament dispenser device according to claim 40 for use with at least
one blister pack in the form of an elongate strip and having multiple distinct pockets
for containing distinct medicament doses, wherein said pockets are spaced in series

along the length of the strip.
42. A medicament dispenser device according to any of claims 36 to 41, wherein

the dispenser device is suitable for the simultaneous delivery of medicament powder

from an open blister pocket of each of plural blister packs.

71



strip-formblister pack conprises (a) a base sheet in
which blisters are fornmed to define pockets therein,
W@ 2whoessnd ai ni ng medi canent powder; (b) a |id BtEEB2006/004612

which is sealed to the base sheet except in the region
of the blisters and nechanically peelable fromthe
base sheet to enable rel ease of said nedi canent
powder. 47. A nedi canent dispenser device according to
any of clainms 43 to 46, conprising a blister pack,
wherei n the medi canment powder contained therein

43. cofpreskicarpenth dispenser reyideatancostidgate any of claims 36 to 42

comiihg 5F ea3E 8RR Bits? BafE koM UER nLEi oo LB RERT dory
to any of clainms 43 to 46, conprising first and second

bl i ster packs, wherein the nedi cament powder contai ned
44. i A sapdicamest dispegser deydek acearsting & claimrbhomMarreimsaid at least

R e R R

an anti-inflanmatory as the active nedi canent
. [ [ [ cordin
45. ;R Bredicarngnt ERRPRECTIOGO A0 @ HaGRIg Of 44, whereh said at
b c ' [ ket a- nj : [ . ;
B teL Rtk opbrREs SRR hbi it pByger-gontaining bisters
arrangedi inaeties fashipe opemn eongate stdp-domnn blisteopatlai m 45
wherein the at | east one blister pack has a portion
which is adapted in use to be separated | engthways
46. frRmddicaméni @iapénstieNdeSh&or@gltoltaiRPE5, Wherein said elongate
_ blisters. 5 1. A nedicament di spénser device accordi ng
strip-feyne bistar Back opwpEses t he separabl e 10 portion is a
first portion of the at |east one blister pack and the
at | east one blister pack further has a second portion
(a) o wewbhedt trhevHith Llistrst aen fornseRar @éfirs pbbRets therein, each
bljsters_being defi ned between the first and second
15 contajping;rpadicament ROWdAN canent di spenser devi ce accor di ng
to claim5 1, wherein the second

10

(b) a lid sheet which is sealed to the base sheet except in the region of the blisters
and mechanically peelable from the base sheet to enable release of said
medicament powder.

20
47. A medicament dispenser device according to any of claims 43 to 46,
comprising a blister pack, wherein the medicament powder contained therein
comprises both a bronchodilator and an anti-inflammatory as active medicament
components thereof.,

25
48. A medicament dispenser device according to any of claims 43 to 46,
comprising first and second blister packs, wherein the medicament powder
contained in said first blister pack comprises a bronchodilator as the active
medicament component and the medicament powder contained in said second

30 blister pack comprises an anti-inflammatory as the active medicament component.
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15 portion is formed with a series of recesses al ong
its length in which the nedi canent powder is contai ned
wW@eah706889¢ i r st portion provides a lid for eachP@f/GBR@®6/004612
recesses. 53. A nedicanent dispenser device according
to claim50, 5 1 or 52, wherein the separable portion
has first and second ends whi ch are spaced | engt hways
fromone 20 anot her and the separable portion is
separable fromthe at | east one blister pack by
drawing the first end | engthways al ong the at | east
49. orfe metdicamentadikpenserr devicheacoording tnaithBr.ofAclaims 47 or 48,

wherd SR b EhSBRIS by S PEFARE ane 596 Bt TeieEuatory s o
cortiddst&bRl. packs, each pack having at |east one pocket

each containing an inhal abl e nmedi cament powder,
wherein the at | east one pocket of the first pack

f f igh.is,not ,in t
s0. SOl 33005 AL SRR Y, 4 S e
one bistércpaeinhagliss perivarwhiekiis adaptsal i 0ge t® bel séparated lengthways

: [ he | | abl medi canent powder in each pack
from¥¥2€e%€|| n the al abl e &@r p p
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Fapt 3R Risier Back tasppenineBlistersease. 56. Use of a
medi canent di spenser device according to any of clains
36 to 55 for dispensing a nedi canent product. '
51. A medicament dispenser device according to claim 50, wherein the separable

portion is a first portion of the at least one blister pack and the at least one blister
pack further has a second portion from which the first portion is separable, the

blisters being defined between the first and second portions.

52. A medicament dispenser device according to claim 51, wherein the second
portion is formed with a series of recesses along its length in which the medicament

powder is contained and the first portion provides a lid for each of the recesses.

93. A medicament dispenser device according to claim 50, 51 or 52, wherein the
separable portion has first and second ends which are spaced lengthways from one
another and the separable portion is separable from the at least one blister pack by
drawing the first end lengthways along the at least one blister pack towards the

second end.

54. A medicament dispenser device according to any of claims 43 to 46 and 50 to
53 comprising first and second blister packs, each pack having at least one pocket
each containing an inhalable medicament powder, wherein the at least one pocket of
the first pack contains at least one medicament which is not in the at least one

pocket of the second pack.

55. A medicament dispenser device according to claim 54, wherein the inhalable

medicament powder in each pack is for treatment of respiratory disease.
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56. Use of a medicament dispenser device according to any of claims 36 to 55 for

dispensing a medicament product.
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