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Medi canent di spenser Rel ated Application The present
application clains priority from UK patent application
wWOR00706080 238.2 filed on 12 Decenber 2005 andP@KGB2006/004623
pat ent application No. 0 623 402.5 filed on 23
Novenber 2006, the entire contents of which are hereby
i ncorporated herein by reference. Technical field The
present invention relates to a nedi canment di spenser
devi ce incorporating a manifold for dispensing dry
powder nedi canent, instange froma blister pack
f or m medi canent car We&'camﬁQPﬁhﬁn%% assi sts
effective rel ease of nedi canent powder for inhalation
by a patient, for exanple froman open blister pocket
to a nout hpi ece of t IRelateshdppleatiamd t hence for
i nhal ation by a patient. Background to the invention

The ﬁepegslelﬁ? ngﬁ[lcét% #@khg&&gﬁ} ﬁgﬁ} QE(Cé%%n? Eglasti f a 09 $ 5 238.2

filed \m:ul 12 IDspembepurdnaiant age paestaragligatiGnNg. 503623 ks @.!ed on 23
housi nagvvl thin which a nedicanent carrier is | ocated

Novarpbein 2PAkalhe ieplirel eontanis iafviige amoberehy insomoretes herein by
refergﬁ cament carrier is a blister pack containing a
)er of blister pockets for containnent of
medl canent in dry powder form Such devices typically
contai n a nechani smfotl_ ce a medi canent dose by
openi ng one or nore bli §P§F'°&i§'ﬁ The mechani sm for
exanpl e, conprises either piercing means or peel i ng
nmeans to peel a lid sheet away froma base sheet of
The toresaiitt i ipyentigracklatebhito pombslicainentddispeaser kievk:beimcorporatlng a
Ny ted fromthe ope ter C for_in
manfgf o2 ehesstine UG pRBRR MhrdibaineBh hE v Sncg romiea tter pack
form degalicahRfsht absrvier. CORB! inepifold 8585BNbffe8@REralch¥e of medicament
referred to as a manifold, for guiding airflow towards

powdsrifop inhatatiors pyna atienbr feoekampls froor ani opemtbiisigr tiesket to a
mout@ﬁ\’&% f‘fl‘?@ﬁ?s'p'éﬂg& %%Hethgncé‘qu llﬁyﬁgﬁ&#’wt lgatr%w ding

Background to the invention

The use of inhalation devices in the administration of medicaments, for example in
bronchodilation 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 powder 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 open 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
w0 ba7/0689d ol d are i nmportant in both ensuring ePE¢ECBRME/004623
i beration of powder and in subsequent 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
Inhalatigy idexisesaphihe ity dasesbed i ahovga cOMPrises amcelpmentagenerally

refen?ﬁ oo { ug %?ﬁl&&éa&&e gpgfnﬁ eﬁr{flbg/e téWéPdE rgc? ad?ts {T@EQ%M‘ blister

pock@@é}&‘bﬁhbé’rahﬁ@ ené powdeh %oﬁﬁlmtmelmhnHMSeheenw yhidng that
i ven dose of aerosalised nmedi canenf

Ilberatecgﬁpwdgbt%a mquiapiepe forsinhalstion By P%ﬁntt ﬁés ?BPFﬁCdﬁted that the
[
charatgi@r sﬂ?gg Jfgégarﬁgrg;fblgm‘éggrlﬁﬁ)h?@ni ﬂFBS @néﬁgﬁ 5&2\{%} {ltﬁégatlon of
powdepahdn salesdqurent gbmilmg that libgratéak ppwdee’m: thel moutm)iece.
aspect, the Applicant believes that nmanifold
performance (e.g. FP fraction of dispensed nedi canent
The Rﬁmit%h} n%@ﬁa@&rebfé@ésom tAY f8irh &Ftthe Inarfifol 4@ affect the particle
possible, all air flow entering the dispenser device
size charantesistics oﬁ the dibetated rmadrf:amnt Wewgier nwhicghotlaracteristics are

nowfi B e Uk AR et SRR A et agpisciates tha

fine pdttidlarftdctishdan B@mfﬁbﬁbééwtthbthﬁ\(ﬁ&he marsifddé. As known in the
beneficial that the housin i spenser device is

art, “fine apydieles fraptiors Pb 7 dfnasgorargaﬂerrallynr%ffer& Heothgn PRFGeitage of
r i

partlc?é%qwﬁ h % é?/ug?%tsg df &ﬁlsgﬂ ?drléfrhgﬂﬁfgﬁfgo{n“ respirable” size. It

is desifabia¢yatthaporme of titdﬁmaeﬂ‘fbld ddte sush asftodncieass the rFP Fraction of

the libpratect PRUAEY 145 proaR ey oH 1S g he UBPRNBIecs, o Ingiton by the

patie g rflowentering the manifold and in turn, being

directed at the open blister pocket and hence al | ows
for good consistency and fine tuning of manifol d

i onB R ETIRE Ao el AR B AE8A e b i of
dlspe%'sééﬁﬁé(ﬁbament powder) can be |mproved by directing, as much as possible,
all air flow entering the dispenser device in inhalation use to a manifold, which
manifold communicates with an open blister pocket for liberation of the medicament
powder contained therein. In particular, the Applicant believes it to be beneficial that
the housing of the dispenser device is arranged such as to provide an air inlet
through which all air flow entering the dispenser device in inhalation use, is directed
into the manifold via a chimney component thereof. The use of such an air inlet to
direct airflow exclusively into the chimney of the manifold provides for good control
over the airflow entering the manifold and in turn, being directed at the open blister
pocket and hence, allows for good consistency and fine tuning of manifold

performance.
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device suitable for the delivery of nedi cament powder
froman open blister pocket of at |east one blister
w@amk/octohe di spenser device conprising (a) a hptEGB06/004623

(b) provided to said housing, an air inlet; (c)

encl osed by said housing, a dispensing nechanismfor

t he di spensi ng of nedi canent powder from an open

bl i ster pocket of at |east one blister pack receivable

thereby; and (d) associated with said dispensing

mechani smand in comunication with said air inlet, a

mani f ol d conpri si nguNMary ebthe inventiodaj d body

defining a chimmey having a chimey inlet and a

chimey exit for directing airflow from said chi mey

Accardingt tot anes aspleat [of ithe inwtition there )s plowvideddy niedithekent dispenser

a chanber inlet and a

cdefini a chamher havi ng, .
devicehaRAIS &35 e cgﬂwryw?fén@ ifapeat PRIVARE{TOBL AR ORRA Wistey pocket of

HHeEHid l TN [-ER S \VAR Y : er such that

at Ieé\ﬂen se“sgépcfgéecrh(’ Hﬁ @? ?n%%c%ﬁo@@%‘%hgl ister pack is
posi ti oned adjacent thereto said airflow may be
di rﬁcted fromthe chimey exit to the chanber inlet

(@) vig&"P¥INGnen blister pocket to entrain said medi cament
powder and enabl e transport thereof in the airflow
fromthe chanber inlet to said chanber outlet,wherein

(b) durrpvigedria sristheusingfan aieirdetpenser device by a
patient, the airflowis drawn into the chimey of the
mani fold solely through the air inlet provided to the

(c) harmiospd bhesaid i kousimy,i dledisgergialy aasEdnishsReNSRr dispensing of
device suitable for the delivery of nedicanent powder
medicagianhPOper Hlomstat qResk dister Reckesael abrieast ioseeblister pack
: . jcanment di spenser device conprises a
rece'ﬁggﬂséitr%r&ﬁgg can have any suitable shape or form
One preferred formis that of a shell-Ilike housing
formed by a. - . . . o . .
(d) assomate\tlj with said dispensing mechanism and in communication with said

air inlet, a manifold comprising
(i) a body,

(i) said body defining a chimney having a chimney inlet and a chimney

exit for directing airflow from said chimney inlet to said chimney exit;

(iii) the body further defining a chamber having a chamber inlet and a

chamber exit,

(iv) wherein the chimney exit and said chamber inlet lie side-by-side each
other such that when said open blister pocket of said blister pack is positioned
adjacent thereto said airflow may be 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 outlet,
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mati ng assenbly of two shell halves, which may either
be hinged or alternatively, fully separable one half
wo cario689e0 ot her. The housing is fornmed from anpCT/GB2006/004623
suitable material, but nost typically conprises a
plastic polynmeric material that is relatively robust
but is also readily manufactured by a vol une
manuf act uri ng process. The housing is provided with an
air inlet. This typically takes the formof a hole or
hol es of suitable shape and size provided to the wall
of the housing. The air inlet is suitably positioned
wher%ﬁhcauﬁ'ﬁ al(leé%ug g%% Pt: &%gﬁg?h%éro@e\}%@éyﬁ#t%rﬁ tthgr%lrﬂow is drawn
into medfhdmnéjﬁ ofitheomanifoleesolaly thdaghehealr lM&EptdWeiDto théMusing.
air inlet is suitably covered at least in part, by a
protective grille or other feature which acts such as
Ther&olsp ?H\ﬁ&‘é bl %ggﬁﬁpﬁﬁ@/ &5 %r‘?sép g \ﬁbéesdi%?é'ifofbtlh‘é delivery of
try rt an i cul a e cont am nan
med lt:lameemlt powﬁacfromeah bpen Ih)ﬁsﬂeo peckef, oftat évast baeiistargadka
di spensi ng mechani sm for the di spensing of nedi canent
powder from an open blister pocket of at |east one

The Ghégit8mePdispéfsdir Vadlie t &thBhYes I?thftb'ulsmgo‘cwﬁk’.':ht @Bhehave any
di spensi ng nechani sns are provi ded by t | ater

suitagesghaps eolermaOsedrefestedifarm rsﬁbamf@eh@ll ke heusingifermed by a

mt 2 S BTN 3R i€ b iy el peaprmetveny

fully @@ﬁiafe@iléi .oheehaitfitdn® ltHe GStABYF. | TR h@ubm@ylstmmwsfrom any suitable
nerally sized and shaped for receipt by a nedi canent

matedlab paHsapsijypicady C@mmﬁeesha .pda&tvpm@ﬁmwcwﬁiﬁnaé datyis relatively
robu§t°r5mc?§‘ qusg r@@&@r mgﬂﬁ é@ur\’e‘:j%e}ﬂ {vﬁﬁﬁé A5 tﬁpﬁ%gnﬁess

nprise onen
subassenbly or part of an adjacent conmponent, and is

Tho BB 8 e VAET P o S S e ARBE S o e o
hoIe@Ehggléé@g%g(ﬁfétame&zé %@?ﬂﬁgﬁ Q@Wﬁé‘ngafﬂ d&gﬁgzﬁgjsﬁar e ?lr inlet is
sunablyacppa‘mlqnadosqnhmto losatehim arpdsmaméhat_ wowlderd dypidaiy be covered
or blgaidﬁﬁ Gé g@%ﬁgﬁ%ggsgg%forr tﬁrl?r%bcoai‘naeﬂtseld agr?negn%c%{mgleﬁ/éec fherdof. 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.

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.
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features (e.g. located on the body of the dispenser

device) to enable this node of fitting. Suitably, the
woraow70edoob i s arranged for recei pt by a nedi cane@it/GB2006/004623

di spenser device at a location that is internediate

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 open blister pocket of the blister pack is

presented to the manifold (i.e. at which its

medi canment contents nmay be accessed and entrai ned).
The n@iifod cpmptrises rabodylidtiis genevaltyesized eRdssiaped; for receipt by a

med |c%1§§ﬁtq% b?%}f%\%gﬁ %\ng tinn wﬁlghf é{'pgq%g%f%%hepg ge%%\ n{x{ﬂ‘ﬂpgnen part. The
mananBWfééW (R&F eRHEr Bé%@ﬂ‘mrbéed'réﬁea %ﬁ@e dhteighal commpéradre or as a sub-

I'nes a’ chimey t has a chimmey inlet _and a
assemﬂ)iymregarénfftan iﬂdjaQ@mi C@mpom@ntd.aadnsﬂwpléal@hfqrmedcﬁﬁ Fheypulded
inlet (e.g. as a result of patient inhalation) to
art. create airflow therein. The chimey acts to direct
that airflow fromthe chimey inlet to the chinney

t. The bod f th f ol def i
In asphats, his aneniokbels SANGE TBIRGTE oYisdr SEREDIS folinghe other
a t
como R e SR 4R b 08 o) s
prowd”édltabml eepa@l‘@sabp-mlt lcocgicrenadp atbennedloame?t clispenser deVICG
xit. Ln one particular aspect art o
and (e manvigls RedBiasacagent Raesrt RoUER P o8 I ATEY snan-i
featurféfg@gquggﬁlsmw bEB? FF thEMfspenser cFéW:e‘}‘ hargeible thistmode of

side (I.e. adjacent or close to) each
fittingot her such t hat vvhen said open blister pocket of said
blister pack is positioned adjacent thereto the
airflow my be directed fromthe chimey exit to the

Suitaﬁlgaffﬁelrnahﬁblﬁt is \&ir Wghé feppsteiptitsi £ marhickaént dispetseri device at a
t he nedi canent er contents thereof. Tran

locationérg?ws anfermpsiete hetwasme moyhpiece festhedsl weﬁgaﬁmedlcamem n
el S B LR S8 o e i B pocket o

the bhidterpagk éxiptesented: e ttie manifoid (|amdattwlmchad13| yedimamend ccontents
may h@dagcgéﬁéi %;dgggl fggll,ed)l §uﬁ'ae€|'y9 ﬂ1e mamfolljdS is pr0\|/q|ded with snap-fit
features to enable snap-fitting thereof to the mouthpiece such as to form a snap-

fitted manifold and mouthpiece sub-assembly.

The body of the manifold defines a chimney that has a chimney inlet and a chimney
exit. In use, air is drawn through the chimney inlet (e.g. as a result of patient
inhalation) to create airflow therein. 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.
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devi ce for dispensing of nedicanment from nore than one

open blister pocket at a tinme. Typically, one chi mey
w@z2007/068%00 one chanber inlet |ying side-by-si deP@i/GB2096/004623

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 nmanifold

conprising plural pairings of chimey exit and chi mey

inlet, each said pairing associated with an open

Tho QS B B s Bl B Y L R e, o oo
otherdgmrcehétemen sdid aygat blistedli favkes &f Eaid dilisferopack fpaipositioned
pen blister pockets, each gne of t

adja%ggaﬁrﬁt%ﬂwwﬂlpva raan peedieaciag dioan 4he |CB'T‘F'8$WRSlt't§ttB¢ chamber
inlet @%ictrme Jj‘é ﬂl%?ér&%d&ewté Ien{:f inPfhRVing E:amérfﬂ g@vﬂi@r co?\ftents thereof.

assocl a ed cha
Trandporhgf #edebgntraingd raedicantemt partidhes m@en&ﬂm&emabled in the airflow

en h rovides that airflowis drawn into
from ﬂ}?ea@ﬂ]ﬁﬂe F%EOHT?Q g?%?ﬂt? olely through the air
inlet provi ded to the housing. That is to say, all air
flowwng into the manifold does so via the air inlet

The maifeld enadefig mofre then aeaichheey #xitisnd ¢hamber inlehand gypically

w1, 050 o a1 ST P 5 mlen cspenser

deviceafes Riisirisirig ob thetliciifiehtr REMORIos: dea®lonehepeh histes q‘Jocket at a
devi ce through the air inlet and into the chim

time.t iepicallyi PorRdChimney ¢t padtons chamberilel bing §IdehéVrSIde will be
prow@lécg1 ?cfﬁfsgeﬁgé’ggfv ﬁBH@g e?ﬁ%r‘i bﬁé’c?F Egd&l?anber i nl et

€ open 0 en I'n the medi canent
powder contents thereof Preferably, the air inlet

provi des the so . .uni ntr 0|nt for ai
In orfs Bspecie e FaTies DairndS Bbples B iR e masfarient dispenser
dev1c€ﬁﬁgt@éaﬁi\}9‘% PPHL&&?C(??‘@@@%%\A{ VI Cg&t@ﬁen Qh'étlbgﬁocket of each of

pluralTimister spaakabitiye rmarmfdiérccanpnsmg eplueal pﬂlmms af rchamney exit and
ided.to t Qus

chimfe Biat. Gl RLEArnE pes ARy Wil a0 bbb HialF Ry of ge of said

pluraPBlist¥r phcleHtTHUdE fér éxdriiglesinna BYefamad ahBgicafal Yispdhser device
one aspect, all of the airflow drawn through the air

herelnrﬁr@qn%ddqmmerﬁ&epcameﬁf@mcﬁ pair of open blister pockets, each one of
the pair associated with a single elongate strip form blister pack, the manifold will be

provided with a pair of chimney exits and associated chamber inlets, each lying side-
by-side each other.

The medicament dispenser herein provides that airflow is drawn into the chimney of
the manifold solely through the air inlet provided to the housing. That is to say, all air

flowing into the manifold does so via the air inlet and the chimney of the manifold.

Thus, during such use the patient inhales through the mouthpiece, which creates
negative pressure in the manifold, which causes air to be drawn from outside of the

dispenser device through the air inlet and into the chimney of the manifold. At least
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the manifold is then directed via the chimey exit to

the open blister pocket. In another preferred aspect
whoewesopo t he mani fol d geonmetry is arranged surtT/GB2106/004623

only a proportion of the airflow entering the manifold

through fromair inlet to the chimey thereof is

directed via the chimey exit towards the open blister

pocket. Preferably, one or nore bleed holes are

provi ded between the chi mey and the chanber such that

bl eed airfl ow may be directed into the chanber to

part gf that girflowis thempdicectes &om tha eimnesexitita tie shambeninlet via the

operf B8 ARk R SfifdFithe BEkPame b it enrb A Rl o a
al rfI ow entering the manifold through fromair inlet

chj mey t he is directed via the chime )
Prefeigbly. ol ot HovBise IngISPIE . Hotakie ARt POiEdeEalr fipw into the

medlcaf SR PR ueiod Rt bficfRAT RS the ShE lifich BoBRRt, dyring

inhalgdogseodf thadispenakr devite Wa patientethes) sthlitabllyg‘m othaer airénlet or
, bl.eed hol. the.ch .

otnof BRI PGS WA R a0 e ShGRE bk Bhtes o

relatiley éi?'ug}ﬁt ydHieNtol e didly SMiutSineaiMaerdin bS/QarFyr (ﬁﬁé@n‘lfe'éﬁs

airflow and bl eed airflow through the manifol
mani f ol d and nedi canment di spenser device hereln |s

m o Z34 R & DGR B SR S e ey o

the mamifalalisichriitectedvitithe ichimdy edtty Biecopers bister 5dcke®f
around 30 to 100 litres/mn through a nedi canent

di spenser devi ce. Typlcally, the manifold provides an
n ot eefsy RRascendledst 2 RIS oy 1€ h0%0 Suon et
only ra pmpmrtlm ofvhhefaufflbwventﬁrmgaﬂmumdmilfﬁ&b tbfromgie fam fdioiMlet to the

Ch'm@ﬁvghr e 'r@ﬁf%ﬁ ﬁ%?@ tOW9mesc§1'err i?'p(ézvsv. biipter pocket.

' PreférraBlV %et 6r %Q&e' bfebﬁshéleg‘ éJ\ét grovlogfd"’rnla{wé@x P BhAEFAnd the

20

25

30

in use, pressure ow rate
char@hﬁf sucibthat Hye@d @aflommaydp@metq@bmt@dhe dhambeasviel disfuptively

R TR e N N S e
(respiratory effort) of the

Suitably, from 3 to 50%, preferably from 5 to 25% (e.g. about 20%) of the total

airflow entering the manifold through from air inlet to the chimney thereof 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%

(e.g. about 80%) of the total airflow is directed through the one or more bleed holes

into the chamber

The manifold herein is suitable for use in a medicament dispenser device in which
the patient breathes in to create the airflow and bleed airflow through the manifold.
The manifold and medicament dispenser device herein is designed to be suitable for

use by a patient (e.g. asthmatic) with relatively poor breathing ability. A typical
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patient. As will be appreciated fromthe |ater
description, the one or nore bl eed hol es provided
W b@reesroomy in particul ar, be used to contr ol P€TI6B2006/004623
overall airflow resistance of the manifold. The
airflow resistivity 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
flowrate (in litres/mn). Lowairflow resistivity of
the mani fol d and/ or nedi canent dispenser device is
asth@eherp@mept mtgirﬂaczlnhﬂvs adloausate iof agoinsl 86 to H®pliirés#min through a
d dee &ath and thereby transport the
me Wém%9 §¥W¥%s (as delivered fromthe dispenser
device) to the l ung. Suitably, the cross-sectiona
area of the air inlet provided to the housin

of the
Typigallyi tfsarmanlfqldsmn@@s afeqiriew iresigieage of 1ttan k%ﬁde g. 2-3 kPa) for

4l
a tefifRtip, deliid e SFRRafo0 g § TGy B HIRGT bl sate around
1 O%rmfntlfeolaﬁlﬂowhsodiredﬁ@@r’fhmlgal theWoEén @met eTige airflow entering the
dovvnstrealv in the manifald

chimpey 3V alse ivaRaltyRiFally being o 3p tPﬂPQt“tre§ Ig0inuid) y

greater than any of the cross-sectional area of the

chimey; the total cross-sectional area of the chi mey
It wilebeé appretiated that inose, theqardssureatpp and floverate achievable by a

. crgss-sectional ea of the_chanbe ationale f

patiefh 157355 i Br e ey s ATEaH TBe Slanopa ohE el apdlor
medR&niet aty@éhééme\ﬁée ahd Qﬁéﬂbﬁe@atﬁaﬁg%ﬁnty h@saﬁéwﬁ@ eﬂ’Brt? Bfthe

air flow through the dispenser device and thus
patiesbris will kg appreciatedvfroamthedatgdessiiptiorstide pPnepragore bleed holes

provigf therel el in BBt bETRERLREOPPLLD ol ol Fedtbtance of

the matifdi@l d part). It will be appreciated that the exact
orientation of the chimey exit and chanber inlet wll
be determ ned to an extent by t he shape of the blister

The ?regl CE%%%ME?\A%& pgl#I? rTfes [ n QF rz!{ll%rlai ow gi r%%%gr device
can berfaundhsy giviclireg thel squmre rastpefdhe pfdm‘suwelrom(ihslew) by the flow
ocket, has, a ral el.on e ov ile and the
rate [ THRU G DR QA R o SR rREToldenpt Sleaiama
dispeifr d@bféeﬁ@§bhén‘§l9%r@f‘é?é(lﬂe%%§ééé f PRBRsthe!dilient to take a
el ongat e oval open pocket profi
deep breath and thereby transport the medicament particles (as delivered from the

dispenser device) to the lung.

Suitably, the cross-sectional area of the air inlet provided to the housing of the
medicament dispenser device is 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
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It wll also be appreciated that the shape and
di nensi ons of the chimey exit and chanber inlet wll
wheoodessnom ned to an extent by the shape of theChGB2G061004623
pocket, and the desired function of entrai nment of
medi canment particles in the airflow through the
pocket. Reducing the cross-sectional area of chimey
exit and chanber inlet can inprove FP fraction
performance at the expense of increased airflow
resi stance and potentially a reduction in pocket
pressurpteym iy aeea fresutoiibe manitold gaspredy, andhlayoti (imeydisgithe
| ? anber nef define_an eS8 (a Iy circul ar
se eCSPqu |°é°3§n%e%'8{?@ %re&‘nsaf%?@( P
partlcul arly 2-5mm Other profile shapes for the
hi mey exit and chanber inlet are al so envisaged
It WI||| be Bpaiestpted thairthe exachadentation pbheaeljiingy it and chamber inlet

il bR e S AL AP B e B pberdl B e desirc
functiom bMéﬁtlﬂ@lﬁmemttdﬁ emedichhmenwt powdee paptisledlin she mirflodkditected into

That is to say, the chimmey is arranged such that in
the pogket.¢lnrong @sbesl the APENs bﬁﬁ@&&%%@ Hes tth@eppely elongate oval

profllgI %ﬁ‘& Ghe p@ﬁrlf'uﬁ%y %gf'én UEhahBaF idLf fib o¥gaIRLSHS ér‘ﬂ% Eﬁ%se, are

nment o canent powder contents
positioped atlove topipopibe keats oeﬁthzb eloagateyovab opspipsickehpmiife. yi ng
of the pocket of its nedi canent powder contents. In
one aspect, the turbulence arises as a result of the

It wﬂFé%@t b@%pﬁfe&él@érthﬁi E@%haﬁ‘é"a‘?ﬂ SRfdrBichd Bf &Y CRINMMBNEBxit and
e nmedi canment powder by the airflow. Shear stress

chamberg@aéwdll e dawrrrrmﬂ tmamteniélydbetgha@eaafu teatbliater mgicket, and

e BRSBTS oBRER R P AR trn e

pocké€| Réduoiy thelcssidstinky agsRdf ohimaeelexit asd ahawtey inlet can
short di stance, The presence of such turbulence can be

improys EP dtacipnpeasianernee At ik exeersrohitgreasashairwaesistance and
t .
poterftﬁj‘rpfd récfuctiOn ﬁg;@%ﬁ%ﬁrfsmﬁﬁ}w??gosef@gﬁ‘@é‘ If.d egs%é’%Sthe chimney

I S non- st associ a
exit arcdwela@glbenwﬂalt eelfjne 5heessehhal|ynomlﬁaprofllm®ax! mmye bBediameter of

used to e |ven artjcul.ar
from o Fx7guh. PR, 2ryEY, SR maRiicoeas a6 dhe aitaney exit and
chanfHet PRkt S4red 80 8ntigagER - inMBHMRASVAIGF, PRASNGWIBE rectangular with

rounded edges and crescent-shaped.

Suitably, the chimney of the manifold herein is arranged to create turbulence in the
airflow at the open blister pocket. That is to say, the chimney is arranged such that in
use, turbulent airflow is presented at the open blister pocket. Such turbulent airflow
assists 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
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Carr Index are described in the foll ow ng references:
Carr, RL (1965) ChemEng 72(1 ) page 162; Carr, R L
W@ 1®656§898hem Eng 72(2) page 69; and Phar naceut PCEGBI06/004623
Sci ence 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 plural chimey exits to the chi mey, each
of which directs airflow at the open blister pocket.
In one particular aspect, the plural chimmey exits are
regiosoef bigbriheas sdresshizhigh shees) isoPe dn véiieh Itoeis ista relatively large
roduce a turbul ent
velo%ﬂé{_%ﬁ&%ﬂ%ﬁ\‘%\ﬁ%ﬁ?@ﬁ\?ﬁ{isﬁé@ﬁ Sgé&é?he pl ural chi mey
exits (and hence, plural airflow jets) are sui tabl y
positioned at an angle (q) relative to each othe

The \\presgnee qof sSughhi uEpylonge ofFANLSRE ¢ Baéwul%ryeft@r@@pw f whare the
medﬂ:gﬁ’\ew g@grdeF '&o?rgkﬁ)r JdA8 ndte ?&‘fésnﬂﬁ Blvder tcBﬁan%Wisf &é §Woh8 that is

Create t he en bli1s poc et by s
non- stinlqyrmyoniyldcb@sely tassoayte&b(elgs noa- qgginmeaated)]o'l’hé wedlaihown Carr
air

inde i usef S G, i 65 e ihansce! 4 Prekoulan boadey for delivery
by theOfafifold! 4%d n?édléérﬁ)é’ni BRbehser (ﬂ‘é\ﬁé@ Mekdint UVRHSHY for IrReasuring

a further aspect herein, an obstacle is positione

Carr\index are w@scmeﬁmgytramdwlmwmg refesen¢ganfegreRi b (1865) Chem Eng

7204584 R BT IR R gt o moceut: The

Scietdt bEDeskIR FOmTY1088)IEQVARH, M ENChukE CRNGReha KW N ork.

at the chimey exit to dlsrupt the airflow and to
produce turbul ent regions of high shear

In on%ﬁérsgj%gte ﬁér&e‘iﬁ%}’b%éﬁﬁl&,@i%}é S 2t S SPUN Bk BEGRY By Foviding

create reglons O acce?eratlon or

plurati ebietresyagxitsntoi hhetdft&maleyf taoh of whivh dipsots liirflotveat the open blister
is to sa the chimey is arraogﬁ

ket. Th ch :
pockBhd Ok RATECUIE esestalisplUGH GRIBBYEHES AP 2 jsdich that in
use, Wlﬁﬁ?ﬁm Ftstdre &F&ﬂe@%\ﬁé@% é%&‘ﬁ(@fhe ﬁ??ﬂduce a turbulent (e.g.

accel eratlng or decel eratln
high sheéan)lieteraciionn dine ;algmlscﬂwnnay ehits ¢and dmennenpluml aitflow jets) are

et S B ST R B SRRy o
150°f{8§b€,%f24ra9|9%ﬁ 19954&5BbS

In another aspect herein, turbulent flow is created at the open blister pocket by
shaping the chimney and/or chimney exits to produce a non-linear airflow. In one
particular aspect, 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.
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The chimey exit and chanber inlet may each conprise
one or nore sinple openings (i.e. apertures) or
w@bkdoenesavo vel y, in aspects certain features naRCDEB2006/004623

provi ded thereto including a 'cross-piece' (e.g.
cruci form shaped) provided at the opening(s) of one or
both thereof. Suitably, the chimey and chanber of the
mani fol d are arranged to be side-by-side each other or
one on top of the other to thereby, assist with the
requi renments for §i) the chimey exit and chanber

SUltath ethe ghimaey efeths, raaifold deerett fierarsanped ity ¢remteonegions of

ool r WS £, b v O S SgREENERR ML o oy

the ¢rémeien |prama|®®d tshieh that fiused mdle@ﬁf@brmﬁéﬁratlﬁg airflow is
orted via the chanber by airflow fromth

presemRog e Qe Plisies B SUNT peselowiBgopT rﬂﬂcgle@am airflow
whe'ﬂ%lreﬁxr&% ﬁim%s/ms@?ﬁ“lﬁéi%ngﬁéoﬁm%? ?rt?% c%érll dowder

t ween t ey and t he er couch
contentsfolf the apgn béister pecketdand therebyp ta basibein drptying of the pocket of

di,srupti vel act . the airflow that carries the
its mgdicpalent Hé&fggm -powder. The presence of

so- Iocated one or nore bl eed holes inproves the
overal| performance (e.g. FP fraction performance) of
The chémpey il @nd| shamber dolehrmay tedch monegrissl ainef or mbke S|mple

onerEEEe 4B hH) S BETBeh L AV BBy oo provced

theret® tholadingta ROBEEpidcR’ (d19. BRRITBAN-shapeBRbroided it the opening(s)
exposi ng‘the entrai ned nedi canent powder to regions of

Ofonelqrft@fﬂé grgPf.f orce arising as a result of the

i ntroduction of the bleed airflow fromthe chi mey

tot he chanber assists in pronoting the desired powder
Su1tabt)ealke ehirhmey badattammitssr. of the rpawifold izve dfargedhtobie slie-by-side

oot S5 B LECOL Bl SE LS s G BTt o

the chitffeyf QW%'nﬂeé’na[PﬁlBéH i?li&stotllaaél?]é ‘Bgdsﬂé? e%%ﬁQﬁhétt EndM(i¥or one or

one anot her one in articles
morealjged olesa ’@:db)e proeded detween cbinendyt epd dhlahrbseraase now described

inm é%\élté:“ed it may be appreciated that in use, the

The manifold herein provides that entrained medicament powder is transported via
the chamber by airflow from the chamber inlet to the chamber outlet. One or more
bleed holes (or passages / channels) are preferably 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

11
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total airflow entering the chimey of the manifold is

"separated' into that portion which is directed to the
Wo@p®n/ oGt er pocket to entrain the medi canent PEDGH2006/004623

and that portion which is directed through the one or

nore bl eed holes as bleed air. The mani fold may be

fine tuned to determ ne the percentage of total

airflow that constitutes each of these 'separated

portions and to thereby, allow for fine tuning of

mani fol d performance. Wil st prior art manifolds
the chapbialdisstpts hopeoraeting theedesisedepewder bisgakesn in the chamber. The

ron BB 0 B 085, SR i 20 feamons

powddt/ dobsises\Vdlilivie pOdder UomponBR(s @1§. and thi3- derhprises particles
113, 855) have been described to conprise bl eed hol es

that tgnd thzaaseciate wiht RPPe8BORENBRIONGI N dhighelhie pafiiples are

aq@(plfol ds are designed in use, to draw bleed air
agg(tﬂﬁroug “an air inlet which communicates directly with

the external environnent (i.e. fromthe outside). By

cont r ast d herein a i ded wit
Whefso e B saereriiee Aol onidech ey b eriats Hat i Gse, the
total 'hfiBlV BAtedlrly e Chithe P tﬁ@emﬂﬁﬁ‘cblﬁolbd‘sbﬁalk&e&" itd Bat portion
chi mmey, which then acts to 'separate'
whichajis ﬁiremtadntOotr@nop@p@hstbr pocket io eretca:edheahednparrtanbr@owder and

ot g RSB BRI ol e i ho
manifdl@nivel) beGing ©eRlr & dat&imihd etrPéRderthgd| erdotal ralrflow that

and percent age t her eof cérel ative to the tot al airf
§

consiifies paeh Phthask ‘RRRALGS PORIGNS @ tptwiehy, eallos;ufqrémwunmg of

re bleed holes are provided to a wall
manlﬁqugﬂ‘gnﬁénn;%n to (and acts as a divider between) the

chi mmey and the chanber. Suitably, the chi nmey andthe

apber shar d at st ope of nd .. .
Wh"%‘io?r@rp@réffe?algq gs 4 g Theseolas Gioesh B asrlirabrisnb dublications
t a liie_al r -
O G O T ARSIy g 6, £
A-1 1&6e‘EBQ|WeQ 94%@855235@#@&%1% dBe%5,6004845 andtbi8-A-5,113,855)

nave R LIS Por BTG et s 9P ehariinpHhgpihpiscszelement,
all ofWﬁSsé'libﬁoﬁ@et Panfolde 4k eR@igned in use, to draw bleed air through an air
inlet which communicates directly with the external environment (i.e. from the
outside). By contrast, the manifold herein as provided with one ore more bleed holes
between the chimney and chamber requires all airflow into the manifold to be via the
chimney, which then acts to ‘separate’ that total airflow into an ‘open blister directed’
air portion (via the chimney exit and chamber inlet) and a ‘bleed’ air portion (via the
one or more bleed holes to the chamber). Good control over the amount of bleed air
and percentage thereof (relative to the total airflow entering the chimney) is therefore

possible.

Suitably, the one or more bleed holes are provided to a wall that is common to (and

acts as a divider between) the chimney and the chamber. Suitably, the chimney and

12



10

15

20

25

30

hol es may define any suitable profile including oval,
circular, D shaped and el ongate slot. In one aspect,
W b@7068900r nore bl eed hol es are circul ar or orRCI/&GB2@6AI04623

each bl eed hol e has a dianeter of from1-7 nmm

preferably from2-5 mm |In another aspect, the one or
nore bl eed hol es are D shaped and each has a maxi num

di aneter of from1- 10mm preferably from3-7mm In

anot her aspect, the one or nore bl eed holes conprise

r consist of elongate slots and each has a |l ength of
the mef-%*tﬁfﬁ]a EPETRIMMIA) andat Iasd@neaeld aadwingte Prgferably all of,
- AR . gmﬂ ne
the %‘%ﬁﬁ'@ﬂfbﬁ@g@p@ ,g{vvo )glldgﬁgglt%m&ot Oodr‘&ag'l eed hol es
arranged in parallel fashion are provided between the

chi mmey and chanber. Preferably, the parallel, el ongate,
The gng; OF Bicieubleed hpedvriselahpuAGe doleb Chesspasdional area (ie. the

crosd-88ctiirial fdred i Aihio the DISERHRS abifledNBoBMRACES fﬁoff? 1-35 mm?,
one or nore bleed holes are provided a ?ace to (I.e:
prefanablyftararioad) mmé rmbstrpreferakiytfrandi5e2s chafiite dnd et more bleed

n ther aspect ., the.one or. nore, bl.eed hgl es are
noles, ALY REste EYS B Sdinf v Sifpbep-dhapsgfand elongate
slot. Typically, the spacing of the one or nore bl eed holes
fromthe chanber inlet anbunts to at |east 10%
preferably at |east 20% nore preferably at |east 30%

o ol 35 R0 e SRR TRLSEAL B B
hole tas & dibnidter bf feth hal am, Prefedhtsle diopsl 2tDwandm andtBbl ashect, the

t he chanber, thereby creating a region of high shear
one @ HeEe bigediglesnars Dal@ped dideaahbapamadmesn digmeter of from 1-

10miE0ldrbfifaily foRABG AL lin dMdther %Qgéf%f, 4HE MR hare bleed holes
geonetry of the chanber 1s arranged’ such as to 8|rec?
comprise ar rddnsisti oft elangete statgi ams ezichhhgd s Heagthaofl fiam t B-20mm,
cause colljsions wth the wall._An additional
profef R ek & IME ade ot dta & 5 SR BT3B frafg 0.7-2mm.
mani fold is to prevent deposition of nedi canent
particles thereon. Where plural bleed holes are

In ong eartineder apeeds, dwe elongatbl slotiferee thieed hwiesdsrraaged 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
chamber inlet amounts to at least 10%, preferably at least 20%, more preferably at
least 30% of the length of the chamber measured from the chamber inlet to the
chamber exit.

13
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ot her such that the resulting bleed jets interact wth
each other to create regions of high shear.

woe@fmesad y, the overall geonetry of the chanbeeT/G82006/004623
arranged such as to direct the airflowinto these
regi ons of high shear. Suitably, in use, the one or
nore bl eed holes direct one or nore air jets to inpact
upon at |east one internal surface of the chanber to
create at | east one zone of high shear thereat,
greater than 3Pa at an air flowrate of 60 |itres /

In ong agpects e enronmore ff dhe Ripadchkolesaip srectsd; towargs aj wall of the
charS, B89 35841V 31 BAHPEKSE 130l §8 5 gausing e

intbd sal e zonevo

particlea b eollide \bitlesbldjwalari?reég@bmemlbeemrgemhetry of the chamber is
Suj t abl in use, .the I east one

arrargE U (7 Ip Ghrar thec NG dhton s Figioiss of RiGH Shear andlor to
caus@%ﬂﬁélérﬁsoﬂntﬁfth@ |e noéﬂcﬁf?él%l v%\ﬁ%ye Wrédﬁhgr!ﬂﬁeg air at walls
pprecl at e

surface of the c

of the ﬁwrpiotd/Iszpcptewntsiﬁﬂ@stbm ofrrned:camlehtepdrhbtﬂsdheaﬂosn
results in reduced airflow resi stance because a
proportion of the airflow (as originally drawn into

Wheteh(pluirbl Bl hbhesn@l*e PRIVt dI T thieBe e OSisitdbl\e dfB6fed towards each
i ster pocket provi sion of bl eed hol es may

thert ﬁ@tethﬁtéhgdeéwtmgublqu ietainteract vath each othesde aseate regions of

ioh SER 0160 e B A FLsPOF U5 Bhubb BRERT Bien as o
direcbtheagicive irdd ithes earegidrevofthigipebgadi ng one or nore bl eed
hol es (good for powder break up in the chanber) and

the reduction of airflow resistance (andpotentially
it t '
Sulabf 36,48 W RS B b ATtk JIRECPIRIE e to impac
upontateleastrwrfe)memhbsmrdhaeoof the ctemniverdotarebtel atvieast! eneetone of high

oneaf 550D, BRSSP, 2 oo B! 06068 e o o ar

enterirftethehéHimpry. Typi cal I y the manifold hereinis
arranged such that from3 to 50% preferably fromb5 to

25% (e.g. about 20% of the airflow enterlng the
: ' [ X
suieyf, T3kl SubbESEREE okt HEnE MBI 88 ! o ot toast
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
bleed holes may therefore potentially impact the effectiveness of emptying of the
open blister pocket of its medicament contents. A compromise between the creation
of regions of accelerating airflow by providing one or more bleed holes (good for
powder break up in the chamber) and the reduction of airflow resistance (and

14
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therefore not directed towards the open blister pocket
and i nstead passes through the one or nore bl eed hol es
wao o0ovkesdehanber. I n general ternms, for a weaklBCT/GB2006/004623
cohesive powder it is desirable that less airflowis
directed through the pocket than for a strongly
cohesive powder. In aspects herein, the size and/or
| ocation of any inlet, outlet and/or one or nore bleed
hol e(s) of the manifold is tuned to achi eve the

i r.ed | | of flow thro cket and/ or
poteffiil|fheictits sibin Bodkat AP hah Mgt Ao RRSriche Shiiek| As a genera
rule,ithe Wiglow Fesidthhc® ®f ARG REHIFNE ShbORE n6UBE rbHNESW téf%low a level

take into account the cohesiveness or otherw se of the

whereitipeciiad emplyingds commsemirsd atea einimura fighv nefte of 30 Iltres / minute

fo”ﬁé%ﬁ e?'ﬁ‘lgﬁﬂgr&“ﬁﬁﬁﬁ%ly powder break up in the chanber

ted if the chanber geonetry and
shape is arranged of itself to create regions of high
fferential force (e gh shear Sui tabl e regi ons
Typlfeﬁ"yhtwgﬁéglfi heggings aérre@aﬁé@ur:h thatefremahier 20%apeaferably from 5

t0 250968, Shobt ARDBTIR P, SRemy A LN bl U
chimhbgigx?itmwam the abwmt blistergdcRetndae rbhmmcm dfttee efrflowugh
en 0,.en

thereiiBra clipetar Tawas T Gpen ol su;ég/aw %ﬁgﬁgﬁ%gﬁi%sgﬁ thpugh
the dnle- cﬁ' mBH&%]eéﬂ%ﬂasolro tﬁbrcfhla é?el)ﬁtgelfr%rélct\é’rrﬁg aqx/eakly y gohesive

airflow) because at the the a Iows
powdey l’@ﬁﬂi@@trablel thatless alrﬂnwaa dirbeteddbprigh, thequabiet mmafbr a
t be still further pronoted in the chanber if the
sron@ﬁ/a 'Vesp%‘?'?gnged such that regions of accelerating
or decelerating airflow are created therein. That is
to sa powder break up is pronoted if an airwa

In a%@r}%%ﬁ'm}eﬂ‘%é%eﬁncﬂﬁb&qa@ﬂ@@ aryindet, wtlgt@@dérra@nm@r more
bleedg hg%,gééfé_)fetbr rbgﬂl @Prlg ltl? heoogbvg&miﬁﬂ/é‘%é H%g?@@éé\}%? gf airflow through

era era eone

the pobaettETd/d)isaiaﬂdvar@staaue andfrishedr within theemanifdltl oivy use. It will be
articles into these regions of

ing. the ent

appragietedidht » Eﬂvr;ga'm%? take ftpacseuabiheeahesagneracr piherwise of
t

the rh’écﬁcaﬁw@ﬁt ﬁéﬁé@ﬁ‘tﬁe?eggvelﬁ{]etﬂﬁ’gﬂrﬁg%ﬁﬁ o(—f‘ﬁlf%foa ing or

decel erating airf ereirn can depend
on either the patient

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.

In another aspect, powder break up may be still further promoted in the chamber if

the chamber is arranged such that regions of accelerating or decelerating airflow are

created therein. That is to say, powder break up is promoted if an airway and
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i nhal ation profile or the mani fold geonetry. Thus, a
patient inhalation profile that involves a change from
W@ @no68@l ation to rapid inhalation will resuPCT/GB2@6/004623

"patient created' region of accelerating airflow On

t he other hand, a manifold geonetry that (for any

patient inhalation profile) results in regions of slow

noving airfl ow being created adjacent to regions of

fast noving airflowresults a desired region of

accelerating airflow Alternatively, the manifold may
entraifeg powdet eexperiemcesatagies of uetcekeratingper slecelargling taidiow on

. open up jn response.tq a,particul ' ;
flowing HaruS] e S67RBoEnRreleitor b: Aoy Asarb eyl ¥ S famoer is
arranddd: 8ucH l28PiPHirkd! ¥R @ierdiarryingehei éntesinéd qrarfitles.into these

ap or valve open). Suitably, 1n use, the manifold is
regionarofaingeleratb‘lgﬁidjiocfvy. the effect of a user's inhalation
profile to increase the accel erati on experienced by
the powder when it is aerosolised in the blister
It will A8 keoredhaicdaliat, ini 0seS the thesemeel bolathesvise rafngectlenating or
nodi fy the effect of a user's inhalition prof i.

et .
decel¢rating aaigflaweinadhe | BRAIPIEN hergher Fam P 14k ¢ e&\eagatlent
ooy U ISR TS0 i sovsioe v
involveatd lehéngi;@ffaira_télﬂv iphakitibe tporaglid/é?ahalaﬂaort @vn(ljé_g?ldhm & ‘patient

accel erating airflow uita created.
createst geaion &4 ACORErAUHG AT BV ORIhariber 20 S KEAnioly BEpme that
(for aé‘ggiréggﬁg 'tir‘éhdél?lﬁ%r?'pg@@%??’sﬁs il Awions otididwboving airflow being

er cross-sectional area wll |
createtbanjadeat tohesgions hafs fast hingkisg  asflowi tesultsr aadgsitesh region of

scoo:Gts 516, FIBHETGRE AL AADER] FpEhap\ e it s uch

as flagé eRtvalvelUinaaBbenr i rsspehs@ts el paricutsy awflow pressure thereby
ecelerating airflow al so may be crea

: 2, - o Psghifa, pepmitted flow
creatingranf ‘@caelefatiané fiony Zere devi GRaflapcsvalve glosgk R peite
. of the ch r is arranged to vary in diameter, for
(i.e. fl@?é’ﬁﬂ?%(etogﬁ‘gﬁ‘j‘rrow along its length (i.e. along the

path of airflow that it defines) such that airflow and

entrai ned powder flow ng there through C ers..a ; :
Suitabib iroues. t6BGBEORI P GRTAI0ed PRAKY JaF STEG! B Batiehe inhalation
orofilétPMBrdds® theMHRIdrhtién 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.
diameter) of the chamber is reduced in the direction of flow. It will be appreciated
that a smaller cross-sectional area will mean that the air has a higher velocity for a
given flow rate. The acceleration for a given inhalation profile will therefore be

proportionally greater.
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along the path of airflow that it defines) such that

airflow and entrai ned powder flow ng there through
wWep@oleroer s a broader cross-section. It will bECT/GB2006/004623

appreci ated that any such reduction of chanber

cross-sectional area will also result in increased

airflow resistance, and therefore may potentially

i npact the effectiveness of enptying of the open

bli ster pocket of its nedicament contents. A

conprom se between creating regions of accelerating

ai rfl ow by reduci ng chanber cross-secti onal area (good

Smtab{q(;prﬁglgr\gg giﬁkérg&%?pt“ ra Ed %2%@%3%%@@5 n‘ﬁ}\gy{ ng;&éﬁt@?eat the
mamf&kﬂeﬁr n‘g{ sk%ese%ttlb §Ikar<a|an ged%’i’ﬁ’&@fv ) oft i dhaﬁbteﬁﬂs @frra@ged to

cl rcu ar pro e narrows from about
vary mmatetehéomoeamﬁe tomaﬁtoveﬁlﬁ)rlg(i’tsabﬁgth é-eg alﬁﬂga"lhetFP?éh Of airflow

vt 1QERREH eh A WHPTTSASBASE AR S oy

encouﬁfb‘?g%\eﬁaﬁr&Nér §3YBRE OGN 3 ateataively tof brebden a]m'iglﬁs mength (i.e.
further aspect, powder break up

along ftoe tpagh cpfr ainfnve dhat itt Grfingsa ratsh ’F‘Tattﬁg%‘héﬁge?mir%med powder
flowing mqrg C({}]cogﬁ{ergg%}g%&agogg%%@ﬁ £s are created

. break up is pronoted
if an airflow/ entrained powder experiences

h I
o B o I IR g

also rég.ﬁt ﬁrﬁ‘er A s dm??eé?étaﬁ@@séﬁcﬁ tdrehEfhay potentially impact the

prope vanes and venturi forns.
effectidehessn af Iem:jtylngtdiethe repemeblistes pbeketesf itsomegigasaent eontents. A

comp bRy Lol LT abf e USRI 68 cramber

cross—'gﬁfihéﬁ’él dﬁr@ﬁ d(b%HBFBF %oW@"e? iteSRYIply &nlduinichedsirg adrflowdresistance
I's arranged such as to delay the enptléll ng
(and prftentiallyriegiacting Hpop Packet BRI WSt thawiee; kg ifuc
pocket. I n one aspect such delay is achleved by
reduci ng the anount of air that flows through the open

In ondhéFdA! theasikleter B ahchizenbet d)faﬂlrcmairtpmﬁie riammeeiromkﬁoout 14-16

t oo pronounced s ff
mm abths,(gharager |pleé@@;a|tr’gg Ep'gﬂﬁ%ﬁ'n@'g gp tthe chaml?é’y efx c?h the

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.

Suitable mechanical obstacles that may be provided to the chamber comprise or
consist of baffles, propellers, paddles, vanes and venturi forms. Alternatively, the
chamber itself may be shaped with features (e.g. with defined surface indentations or

protrusions) that provide mechanical obstacles.
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enptyi ng of the nedi canent contents of the open
bl i ster pocket. Such reduction of airflow through the
wWo@p@n/oti9Et er pocket is achieved by providi ng PEEGB2006/004623
mani fold with one or nore bl eed hol es positioned such
as to '"divert' airflow fromthe opened pocket. The
mani fol d perfornmance herein may be enhanced where the
mani fold is arranged such as to delay the enptying of
t he nedi canent powder contents of the blister pocket
until regions of differential force (e.g. high shear /
accel erating air) capable of causi ng powder break up
are created in the chanber. 1f _the pocket e i,es

The reanmifajd t perfgiowanse Neraie ek bR P PR s L) TRTOId s
eranB B4 5 L APLARS it sl it of e

blisterfioeket. Wi || i nprove manifol d performance by ensuring

that nore of the powder experiences a region of high
shear. Suitably, the manifold herein is arranged such

In oné'lsas{p g%'u@ki &ﬂquméﬁlé\ﬂaoofb%tf&i | eTRMouraveeair that flows

contents o st er poc et unti a pr edet erm ned
through dher apent blisteyhpadiet.minicholradustiamdnugti not heweyelstbe too

ponob ) S TP R 47 BoFLEE Y it e compit

emptyHE BE Ry Pﬂéﬁ@brﬁéﬂ’bdrﬂéﬂs%hb&)ﬁembllﬁtanpdckett Sush reduction of
generally desirable that it has a val ue of

airflow thraggh the egen bhstﬁup@ckqéﬂ%ﬁ@hlabw by progas theHagI with one
or moff B 55l b A5 Sl BRABHLA1 he cpiad ookt

del i vered thereby. Desi rabl y, the manifold herein acts
overall such as to increase the Emtted se f
The mqulﬁbeeﬁa%ﬁmcebbm M3a e@@“ﬁﬂa%d xnare e&%ﬁs arranged
such ﬁg%bgélaﬁl‘ihé éB d;%'f Qﬁ@ rfm@ﬁlcbﬁ%lt %dmﬂfér%britélﬂs of the blister

atien eneral |y measured by col |l ecting
pocket atit mHgﬂzbnsaubdnffererﬁlahwce éeranhlgb\o&mr | @gcelesating aif) @q{@ble of

causif pRap brete s 566 FoslL Mol 05 ERReReLEbRES too cary

the p(é\%@"'\ao bd okEh BBt Hvebsasenr ttesthebuah ’meplelgb@ifa@atlal force
% ED) of the neasured dose (MD) contalned wt R
zoneghefdrethay aseifully establishesnsgndelying 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 emptying 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.

Desirably, the manifold herein acts overall such as to enhance the uniformity of

medicament dose delivered thereby.
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nmedi canment powder is liberated. Thus, in this case, %
ED is calculated as (EDMD) x 100 % It is desired
W baw/o6d9e0 % ED i s at | east 95% by wei ght, pref PCHBB006/004623
nore than 98% by weight. Desirably the manifold herein
al so acts such as to increase the FP Fraction of the
medi canent powder that is nmade avail able at the
chanber exit / nouthpiece for inhalation by the
patient. The term"fine particle fraction of enmtted
.dqgse" or FP Fraction (ED) refers to the percentage of
Des'fﬁjﬁl”i meemmfgh Ee@'@ia@gﬁ opgialk BdciDastOoNCERASEs B1G Edgtted Dose

(ED)"Sfiitﬁénﬁ{éHiée!ﬁ?éntit ?cé\lg&%r" HeSPid FRhde Safifbleddt IREPMber exit /

to the total em ose. A particle size range o
mouthpisnelfos imalatiorgey theapatiertombe deD éxigemeraldly afeasured by collecting

the {dif Bt ot Metifameit: boudnf Gie iome lebelebnesy device for
exanplgs usiri)’g bhd'iéségémﬂliﬁé’ dpfhiudNsUdiPhs| & DodeC WnitbRHitSampling

(FPF/ ED)” x 100 % I's desired that the FP Fraction
Appgretys (RUSA).| B ED2Braynsisadiegexnrepser as sbpgroeptage (tarED) of the

a8 0Pl iy BB o
medicaawint powdy isililserate]. defusnadtras cés@,e%CEDtiggﬁldg{lﬁtgF &s (ED/MD)
par

x 1087 <K & a3 Biat e I Ll SElmBPR SovRkowelzit pEiabbcmore than

089 iochp this case, FP Fraction (MD) is calculated as
AP%IE—'?'?/BF Xx 100 % It is desired that the FP Fraction

(MD) is at least 25% by wei ght, preferably nore than

.309 wei The .mani fold herein is typicall _
Dosifahl; e A1arHloIch PG iRch Bof5aFich, S JRGrepes dnenk Exion of the
mediGh AR SRIwEEVIhGe id hddd BvalldRe BUHeCh&RBEY BxR Phicttiliece for
i pack having one or nore blister pockets contalning
inhalgtian dxteapatientdry powder form 5 In one aspect, the

blister pack conprises nmultiple blisters for
cont ai nment of nedi cament product in dry powder form

The Téren biine fparticl@ FRictivRi of rhittedr d6WIesk FP F%ﬂbﬁ;{hﬁmsﬂ@f% to the
for ease of rel ease of nedi canent therefrom e

percetage &f Parkgien withinagivan Eapited Sagecof aripsdiseg medinament that
is of V\de‘éBirleéq Y2kCas %BF\'Fplélr@cﬁ to 4RI e%itt%ﬁcoto%@gﬂl &(r’ticle 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
that the FP Fraction (MD) is at least 25% by weight, preferably more than 30% by
weight.
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profile. 10 The particular formincludi ng shape and
cross-sectional area of the blister pocket affects the

wa@peof7lesaopr operti es, and particul arly airfl ow PCT/GB2006/004623
resi stance and pressure drop experienced at the open
pocket when a patient inhales through the manifold
herein. 15 By way of an exanple: a typical dose of

" medi canent powder in a blister pocket is 17m . If the
pocket took the formof a sphere, to accommobdate this
dose it would have a radius of 1.7mm and a

The nmeinifokt Isereln isippicaltyeprovidedl @ista Gomponent gt B@reef) to a

oo g G342k AT SRR S T o or
more Bﬁstépgé é"@{iﬂ%\hﬁ@%dlé&neﬂﬂﬂﬁ%rf Bowdewsrhe p density

= nean velocity =125m's and K =
a 25 geonetric factor). For a sudden contraction from
a lar 0S ectio 0 9@1 X
In On?h@SBg sgh? 6‘Ibﬁi%rp RﬂCRI %’@%g IJBUHH% bgiséa?gp@g cdntifiment of

medlc%}‘rﬁlﬁﬂsbr%@uﬁf M ity ter dornar gﬂerKHerssace itppighllarareariged in
1 (approx.) so't pressure drop wil|

regulardashipa ToLEase Op ERlRasE @ém@hwwtﬂheg@f@wﬁa ligters,mpy have
any S@HQPIQ% érﬂir#nu@dlﬂﬁutjhg g%aa SBRhR, Akt o’vﬁlé?’k&aré’étangular

|st|V|ty of the pocket

profugs = V(15.3)/60 = 0.065 (kPa) min/l so for a pressure
drop of 2kPa the flow would be = V(2)/0.065 =221/ m n,
this is about 1/3 of the total flow. In the case of a

The ;%rh |§F ' t E% A CHSR- y\édt:Bnbharé@blf i@ WMBter pocket
vice as sold by d axoSm thKline
affectPlthe aanﬁld\/\aproqbestaﬂs bmsﬂ partlwl%lyd@tfmw registenap arshpragsyre drop

exper@qgaéﬁlﬁg gx\%%cket Wwhen & psé ie %%%PesC{HFngJEOﬁqe' Hafifold herein.

By way of an example: a typical dose of medicament powder in a blister pocket is

17ul. If the pocket took the form of a sphere, to accommodate this dose it would

have a radius of 1.7mm and a cross-sectional area of 8.0mm?2

A flow of 60l/min through an area 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 =1256m/s and K =

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 8.0mm?2 to a large

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

20



10

15

20

25

30

cross-section in the pocket is in the region of 4nmm so

the average velocity at 60litres/ m nute would be 250
WOore®7/068900 a sinple inlet-outlet system (as abore)/GBR®6/004623

pressure drop at 60litres/m nute would be 6 1.2kPa,

the resistivity would be 0.130 (kPa)O 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 well-known Di skus (trade

mar k) device, the resistivity would be about 0.15

(kPa)0 mnute/litre and the flow for a pressure drop

of 2kPa would be 9.4 Iitreélm nut e (160 Yo of fI w0
Thus,| & thosketrpaamelry with en8.Ompécinlet tans 3 O, Sutigt “@e@ have a

resistBRe of B ekbERN o RSBl £or bl ater 'pQCEe”ZLa' "

exanpl e of a nedi cament di spenser device suitable for
di spensi ng nedi canment powder from such ggi sk-form
The rbs.saw opthek posket fie 2we(15. /80w QI0SkhEPa) (MinAde fadra pressure

devi ce as soldb d ax Plc. ]l n anothe
drop akgkiza the flewpvpd e[Pe p'agaqosgéll’ 622%’&“&“4’[}1 Sf'ﬁr?r‘h ! {/3 of the total
flow exanpl e conprising a strip or a tape. Preferably, the

"blister pack is defined between two nmenbers peel ably
secured to one anot her. US Patents Nos. 5, 860, 419,

873, , 590, 645 i h f, d
1 008 A0 A SRt SR PSR o6 PP (race
mark)t Bb§1c@38§0§old tﬂl}ﬁ IS SAIthRINS U3k ¥nar 8y i déedrived hlnafhore detail
ening station conprising peeling neans for peelin

hereumtbaslowemmmmedawnent powdees,% necrehstietghed astit(ng :iﬁaa Sp ere) the
Sui tably, the medi capent di spenser deyice i s ada

crossfsgction enuiier BOeRL iseld Hist degieRbel 4mup eseﬁaﬁgav%ragﬁe\é%'gcﬂy at
60l|tré§7ﬁ1t|nl.g8 cﬂﬁdﬁ QSWrﬁH ty of nedi canent containers

PKe l'engt h thereof, the device being
prOV|ded mnth |ndeX|ng means for i ndexi ng each
container in turn. More prefer the nedica
For 2iSUPais Betraiiel SYSIETR (a5t daP e tes BrOaFe CEp 0 Cpffges/minute
Firhin fénﬂa@@hattﬁ flow f
o f 88 E21Py b g IgRlo IR BONPER BB B fou o
a preesum clroploétZkEadNQLHé bed] hisas/miaute (6% aeflowl Fgﬁe’vbbllster pocket

swtatﬂe for USE with tﬁ%%ﬁn‘ l'(ﬁ/o%vr(\) E)eslgjs (tpc\%ecrﬂgﬁa'd%%fc%, tﬁ@?e&stlwty would

be about 0.15 (kPa)*® minute/litre and the flow for a pressure drop of 2kPa would be

9.4 litres/minute (16% of flow of 60 litres/minute).

In one aspect, the multi-dose blister pack comprises plural blisters arranged 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
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medi canent di spenser device conprising driving neans
for pulling the lid sheet and base sheet apart at the
W p@niesyost at i on. An exanpl e of nedi canent di SPENEBR006/004623

device of this type is the well-known D skus (trade

mar k) device as sold by G axoSmthKline Plc. In one

aspect, the blister form nedi canent pack conprises (a)

a base sheet in which blisters are fornmed to define
pockets therein containing a an inhalable dry powder

medi canent fornul ation; (b) a lid sheet which is

namesefaGlxoeGraug héd uesentsehamdmamem packs hethie geperalftypéeln this

aspedo i Sevied 1 SRS roSkRY PR b Beh BBy bGa BT beeiing
meanﬁ%ﬁ%@@ttﬂé%%b@é Q;S‘art whsE&isk gevhdmBarantdigelosand/ or

( eet have 'am nate structure conprising
(a) a first layer of alumniumfoil; and (b) a second

y of Br Lc mat er i 0
Suitab. i, oA P Aol SABBIASR L4 b 1y Mot
memEé}soéh% @ Shessts tthat defifel @ plurklity Q)fcmydlcfa'memheontamers
forward end portions where they, are typical

spacegbalo@g the I@@ath theraatatheaflvicerRBING RGN \eﬂtaa %féem means for
index| &g de§‘c¥5e§t§]nt5@{em?u@3 ?I}/Iggc% bfé?? b%gpgrrﬁéﬁ%ﬁ%n%lsgﬁﬁﬁer device

yneric naterl
is ad&ptedtfer usepwherepehﬁea‘otﬁe shyeai§ is easbaseaerhdmt(haylrlg @1elorality of

hes?2 ho
pookefarain #r the GiPE 810 el Ganls ABsbh A REPkRgend the
ad;ac@ﬁ’f_rg%ﬁTM‘ BRE- Iﬁﬁ%h(e@ d 'lr{gf‘@ Yesﬁeflfﬁv@obbl@”%f' the"RbAtdiRérs, the

isés a materl al fromthe grou
medlccmnemtsdlsp@”lsﬁr qwiqqoccmpprlsng driging. m.eanerfoenulzag dihe fasheet and

vase R, 5" o LGRS, BB S8 eponser

dewc@hbprthl@et)(o%V@ th@owé“ll{r‘MWndﬂiﬁ(@Eﬁédéen{aWDG)awce as sold by
pol ychl orotrifluoroethylene (PCTFE); cyclic olefin

GlaXQ&ptﬁhlﬁlmPKOCOC) and cyclic olefin polymer (COP).
Suitably, the lid sheet conprises at |east the
foll ow ng successive |ayers: (a) paper;

In one aspect, the blister form medicament pack comprises

(a) a base sheet in which blisters are formed to define pockets therein containing a

an inhalable dry powder medicament formulation;

(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

22



10

15

20

25

30

bonded to (b) plastic film bonded to (c) al um nium
foil. The alumniumfoil is typically coated with a
wo 200210689e0 g. of heat seal |acquer; filmor extprPCBEGBR06/004623

coating) for bonding to the base sheet material. The

t hi ckness of each of the layers of the |id sheet may

be selected according to the desired properties but is

typically of the order of from5 to 200 m cron,

particularly from10 to 50 micron. The plastic |ayer

is in one aspect, suitably selected from pol yester
at all. (TR, eeparite basormkiidisheet fdpvard ehd qrartionsedle, presented at the

ol yam de, pol ypropylene or PVC. In another aspect the

endogihgﬁtne- filmis an oriented plastic film suitably

selected fromoriented polyamde (OPA); oriented

pol yester (OPET); and oriented pol ypropyl e.neo}CPP).
Suitabipethehpalkmetis nudtetialehas asvater vageur permaghiiltwiof Jess: ihang.6 g /

100 {0 T R AT B 38 BRAEBRR S st
measgﬁ)dégéémye&%étﬁocfgomwEQG-%C&@(E)P 30 mMm In

e paper layer conprises a paper / extrusion
| ayer, optimally lamnated to alum nium In one
cul

Sutalife 4 RrEge btarl b Bughr s SAIREL 38Bctla 3 e aroup
consiétﬁ*?ég BPbdl??Fo%‘ylen*é dedntdtidried ak eaknhiom; lsearidart ftméllocene);
coated with a heat seal |acquer for bondjng. t

o the .
polyethytanes et .in Thight Howkae detesmediate desdy fpg)peolyvinyl chloride

| ect.ed. ' t i ' ' ' _ .
PCTSkTRHRTFRER bRy (BVERS: AR EsoBiREsahgRg PO e oy
olefin Rapbiyetdrq0QCY: mathclli¢ olehifl pulymen(CJORE bonding may in

aspects be provided as an adhesive bond (e.g.
sol vent - based adhesi ve wherein the solvent is organic

Suita@&t WRL 4 sh?%te mP@%a‘égﬂ ;ag’g ??ehﬁ)(ﬁﬁﬁiﬁ*'\ SukRdive layers: (a) paper;

rusion-Tam na eat cal anderi ng.
bond&litd @) |pyastictfdmbbeeded te(c) aumpiniwedoibt | east the
foll ow ng successive |ayers: (a) oriented pol yam de
(OPA); adhesively bonded to (b) alum niumfoil;

The @Qﬂ?ﬁﬁh@%ﬂ iDslesliyt Sodted Vitr Bilager @yEr oPhedthéad nesguer; film or
rom10 to 60" m cron conprising a Po_ nmeric
extrusion coating) for bonding to the base sheet material.

The thickness of each of the layers of the lid sheet may be selected according to the
desired properties but is typically 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 pym, particularly 10 to 30 pm.

The thickness of the aluminium layer is typically from 10 to 60 um, particularly 15 to
50 pm such as 20 to 30 pm.
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material. The polyneric material preferably has a
wat er vapour perneability of Iess than 0.6 g /(100

WO pheeRYo (24 hours) (ml) at 25C. The third | BYEGB2M06I004623
bond with the lid sheet, which is generally treated
with a heat seal |acquer. The thickness of each
non-pol ynmeric | ayer of the base sheet may be sel ected
according to the desired properties but is typically
of the order of fromb5 to 200 micron, particularly
from20 to 60 mcron. In accord with the invention,
the thickness of the polyneric layer is selected to

0_ 1 n,_ .
In aSE Pt PR Res Hob  SRIh A o hfilpminaa
to alyreinlonpri cron. Suitably, the polynmeric material is

sel ected fromthe group consisting of polypropyl ene
(in oriented or cast form standard or netall ocene);

In orEbyiMicaldr #dpeRt B IGdD\éﬁbet E&'nbﬂ&@é/ @ N8adt fﬁehfoﬂgmrlg?%ccesswe
or internediate densit ol yvinylidene ¢
layers pigdeppep digpeieddedb) poK/a oryzf egrfo (c:Pemﬁﬁmumfml itieat is coated

: el i C l,
with 8 f3at SeEORBLYAR] Babing P ubdsCartints o hickRessiaf sach tayer
may }be&weltted\é&fcbcdlﬁg ko de%@'bﬂlmapért@@rbd?t%ec?ﬁlb@mﬁgf 4 order of
bhe lid and base sheet and hence to seal
from @tp?p rgicref, farkied!ady Fom i (el sieesi.ve bondi ng, radio
frequency wel ding, ultrasonic welding and hot bar
seal ing. The base sheet herein is particularly
The bmdla@may or aspemtsrtge byovidenl ds faor atihesivd @dad (e, C§bl\?érﬁ-based

r.tenperatures than conventiona
ache§EB RS PaRg SoliErt s, S pvAarimpes iahant reacadhesive bond:

extrusioAllamirkiad beRENSHRe A QIf{ddimpt | cul ar utility where
t he nmedi canent or nedi canent fornmul ati on for

containnment within the blister is heat sensitive (e.qg.

st SRR SR e o e o
orlentednpblyarrn@et(r@:W}inacﬁl@ééivél?r@cbr{Uédh% @)Sﬁuﬁﬁl‘mfﬂ ?SE &dhesively

ﬁ‘i for recel Et of the pack. In ohe aspect
bond rﬁeH’t'rdd'iaé{Béﬁ thickness drno 4PytofGf} mieren edvaprising iarpplymeric

matofd TR et KA orchANPAAE 93T Sbogh f Begmeabiy o lese
than ﬁﬁsgé(tm@ inches?) (24 hours) (mil) at 25°C. The third layer will bond with the

lid sheet, which is generally treated with a heat seal lacquer.

The thickness of 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,t 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
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and the housing fornms part of that refill cassette.
Suitably, the interior of the housing is shaped, or
w@bdoenesavo vel y provi ded with specific guidi ng PEEHGBR@®S/004623
to guide the blister form nedicanent pack
appropriately into the housing. In particular, the
gui di ng shoul d ensure that the blister pack is .
suitably located to interact with internal nmechanisns
(e.q. indexing and openi ng nechani sns) of the housing.

i1 . the. medi ca nse d VI ce has an
(COCh At iern o PR CRR) o SHRIPRg . iiNes Byeref majerial are also
pres@ader nedi carrent doses carried by the blisters of the

bli ster pack for adm nistration to the patient (e. g
by i nhal ati on). Suitabl y, t he mechani sm conpri ses,

Vario":hsr lgrfog@s’ gé%gpﬁiu%r?%ﬁotge FB] Ce'qutlar}gmotpgll Brécr}sdl ﬁéﬁ? gﬁ%gr#nd hence

to sdallsehef rigters biSushe methoddanblubet 8ahERK KBhdiRG erfdio frequency
t hereof by said receiving station; and c) an T ndexing

We'd@tgawt@@ﬂ&wwﬁmg\@mapt bar sredinbng the distinct
nmedi cament doses of the blister pack, wherein the
mani fold herein is positioned to be in comunication

The basé shieet rlnedelnasammdwaﬂy reglitabrafdrefohyirgaby ‘E@IUG@?W methods,
means

whict} a7, e8hduciad %W%ﬁ%ﬁ}%gﬁpé%%fh%%erfvﬁ'@%ﬂ%w@thoglgo(a g at close
to roEHﬁtéFﬁﬁé%ﬂJré)“ SUER Redid FOFRT hieiso dsgse ?? g%ﬁga@?lf 8{|I|t¥ where the

rel easing a distinct med cament
medicamept |0$treedlpatflen¢>rformslatlene°optcob;almmen’r edihirvithg blister is heat

The, rel e se nmeans jcally conprises nmeans

sens?&é %%%HSEF@§§W§ Qétﬂﬁﬁqg 'ngﬁe blister strip. A
nanlfold herein is positioned to be in communicati.on

h the distinct nmedi canent powder doses rel easable

The Bwstgrapaclf 3 sHBebIyyaaeivablsl by & m&ﬂ’lcamentsdlsDehwse«zinpnsmg the
t th hal at.i her e
manlfgﬁpgféﬁ?ﬁat %Sr% ESP{B%éS %g &Ps&rﬂg F Jtrecelp{3 Bf I pac & In'che aspect,
the medicament dispenser has unitary form and the housing is integral therewith. In
another aspect, the medicament dispenser is configured to receive a refill cassette

and the housing forms part of that refill cassette.

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;
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that comuni cates with or forns an integral part wth
the mani fold. The outlet may have any suitable form
w0 pooonesdaspect, it has the form of a nout hpi eceCT/GB2006/004623

insertion into the nmouth of a patient; and in another
it has the formof a nozzle for insertion into the
nasal cavity of a patient. The nechani sm al so
conpri ses indexing nmeans for individually indexing the
di stinct nmedi canment dose-containing blisters of the
blister form nedi canment pack. Said indexing typically
happens in sequential fashion, for exanple accessing

b) dasreleasd bef Vet ﬂg&ﬁc

) of the blist g?sggrm él% %?&gmﬁpac a&?ﬁ%}d%@%ﬁnﬁbﬁsta of the

blistergaick areiecetpt ety adisloeceivingdststicmand ng means f or
counting each tine a distinct nmedi canent dose of the
blister form nedi cament pack is indexed by said

c) i rateidegingestation fon irtidaalRembexim@UAt ididinBBARidamen C}doses of
rranged to count each tinme a diStinct nmedi canent dose

the b, ?tefﬁgchvedl canent carrier is indexed by said indexing
nmeans. Suitably, the indexing means and counting neans
engage directly or indirectly (e.g. via a coupling)

whereint ithe aotanifolterhereinerisbpesitionad i g ef igaebmimMmBeaiorO with the
Sui t a t nS|s rovided wth (or

med'E%WﬁUEP%%ﬁ E{i %E’ngfdgé ef%ﬁla i®fl-spl ayi ng to the
patient the nunber of distinct doses left to be taken
or the nunmber of doses taken. In one preferred aspect,
t he nmedi canent di spenser takes the form of a di spenser

i ster. form nmedi canent pack herein o
The BEn R Rt kbt SteiHon BeRE e S ot reashias istpn) for receiving
the blistbapatit.e nedi canment doses, wherein said pockets are
spaced along the | ength of and defined between two
peel abl e sheets secured to each other, said dispenser
a [ t he
Tho TAKCRIER, 'QHRET Lo BANRC MDY MRS M ideo @ distna

medup&mént dasel frope zablister oo ips itsisteg, pak @ iBPRITERA 631 tﬁé P&ceiving
recei VI a pockeh}hof t he nedi canent pack;

S"at'OBeih%Fe'ﬁaﬁ Teansdypisa @a@@rlae%awrﬁﬁééfne&han@aﬂy@eelmg apart

the bifsigesétripf a pocket which

A manifold herein is positioned to be in communication with the distinct medicament
powder doses releasable by said release means. Delivery of the so-released
medicament to 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.
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has been received in said opening station for peeling
apart such a base sheet and |id sheet, to open such a
W@ owRMe6890&ai d peeling nmeans including a |id drPUEGBR@E/004623
pul ling apart a |lid sheet and a base sheet of a pocket
that has been received at said opening station; and c)
an i ndexing station for individually indexing the
di stinct pockets of the medi cament pack, wherein the
mani fold herein is positioned to be in comunication
wi th an opened pocket through which nedi canent dose is
deliverable from such an opened pocket. Suitably, the
Optidrizllg xtHeomee RaMmH BNpPeRSEr Ashoh@hadd E%ﬁlﬂ]%f(m\é@% For counting
havi ng recesses therein, said I ndex eel” ber ng
eachdiiga gedislinct\medicamantidesmeithefdisteriforna sesdicdrhestpatk is

inde%gggﬂ%fggﬁqhdg)idﬁgg@‘g such that said recesses each

Ve a resp "pocket of the base sheet of a
blister strip in use with said nmedi canent di spenser.
According tgo anot her aspect of the present invention
In onELASNSCHCOMNENY derans isiTangesiio aoiunb eask timmansistisich nedicament

dose(&F the hRRA&IMSLT Bt i% éeﬁe%ggxgsr%%ﬁrﬁ%&ﬁgr%e%i§L6ifeg)ly, the

_ medi canment contai ning bli's
indexiiRg enmahasamedr eutiejonednserndager dikadlyi or tintectlf (Bif via a

S L.t h di canent di spenser. devi ce suitable for
couptidhyiis Prdh ABtirda FoAPIe GBINPAG! cAeRdtayaeRE: of a
blister pack. It will be appreciated that the manifold
al so be enpl oyed for use with any nedi canent

., _may .
Suitalys Slam seuntieg ineeansuist proVieletowitidi(ep easinmenicatdts weithgrd display for

oA 5 BT S Ml HosBdihfo Beikeh the rumber
of do$es takeack. Thus, there is also provided a nedi canent

di spenser device suitable for the delivery of
medi canment powder from an open cavity of at |east one

I ong s eriheatlorpSRg SheflEdhef SRABALS) AR Ble o4 Bpenser or
use with a blister form medicament pack herein having multiple distinct pockets for
containing inhalable medicament doses, wherein said pockets are spaced along the
length of and defined between two peelable sheets secured to each other, said
dispenser having an internal mechanism for dispensing the medicament doses
contained within said medicament pack, said mechanism comprising,

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,
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(c) enclosed by said housing, a dispensing nechani sm
for the dispensing of nmedi canent powder from an open
w@2awirogsoed at | east one pack receivabl e t her ebRCT/aBe{0d)04623
associ ated with said di spensing nechanismand in
conmuni cation with said air inlet, a manifold
conprising (i) a body, (ii) said body defining a
chi mmey having a chimey inlet and a chinmmey exit for
directing airflow fromsaid chimey inlet to said
chimey exit; (iii) the body further defining a
chanber having a chanber inlet and a chanber exit,
wherein the chimey exjt and said chanber inl
wherdn dhe Ima0 Y fieiainckchosRoRaY Lo BF Ingemumeitan vihcn opened
[ t {
pookef BcUE HiiEh Mo eSS HAIEROR H8APIoh d1POfbfed pocke.
the chanmber inlet via the open caV|ty to entrain said

cane owder and enable tra ort th in. th
Suitatlys {1 IGTH TRENSH AHBER P Pe (OB ELS 1R hEe) hglngc fecesses
therelwh%i%' 1Hd§%ww@@| b@.hgle%agéabl@fw&ma b gieanRer pd@k/ircas@ymh said
a patient, the airflow is drawn into the chi mey

medicameemtedispenserssichi that sridUgressrs each renedte 9rr@§i>%iwet pocket of

the bagk aget Pttt I vt Ry SR RATCHm RIS C1'

package, for exanple in the formof an overvvrap)
conprising a packaging material that is desn\g
According leaneifeeaspent ok e PERashinyentsh dhereds PEoYide a Medicament

e3P SRR ST R VAAFSH, GO <) ARGiARSS moacamen

contawhing blister papleheredns to or substantially inpervious to
noi sture. The packaging material is preferably
perneable to volatiles which may escape fromthe

The rﬁ’x}aﬁﬁ&HCﬁ feh rﬁe{éghér'éﬁwﬂé?&ié Béeﬁ fu?eécﬁbéa gh RAMLSF fthause with a

I ster ormms I cament pack, by diffusion or
medlcnamem/\dlspenm‘rsi@me pummﬁtfohglsaebamgdnaglcament from the opened

pock r8 (ﬂ r@ﬁpéggéahqﬁ% I? ﬁ@ﬁgfbé o%?piﬁ{}f%ﬂegdj "thit %e trﬂ:?mfcﬂéf er%l&loglso be

employed for use with any medicament dispenser device suitable for dispensing
medicament from an open cavity, wherein that cavity might for example, be provide

by an opened capsule of a capsule form pack.

Thus, there is also provided a medicament dispenser device suitable for the delivery
of medicament powder from an open cavity of at least one pack, the dispenser
device comprising

(a) ahousing;

(b) provided to said housing, an air inlet;

(c) enclosed by said housing, a dispensing mechanism for the dispensing of

medicament powder from an open cavity of at least one pack receivable thereby;

and
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clainms and in the follow ng detail ed description of

exenpl ary enbodi nents nade with reference to the
wa@ewonsamyi ng Figures. Brief Description of theCT/GB2006/004623

Drawi ngs Figure 1 shows a perspective view of a

bl i ster pack-form nedi canment carrier in elongate strip

formsuitable for use with a nedi canent di spenser

device in accord with the present invention; Figure 2

shows a sectional side view of a nedi cament di spenser

devi ce conprising the nmedi canent carrier of Figure 1,

t he di spenser device being suitable for adaptation in

h , :
@ RS5pdelld P SR FLH R B et i e
air invdt, a raanifoid comgirismgent di spenser device conprising a
pai r of the nedicanent carriers of Figure 1 and

suitable for use in accord with the present invention;
i) gur e ?”.B ﬁ\llwows a highly schematic perspective view of
det ai 'the base unit of Figure 3a; Figures 4a to
4c show i n perspective view sequentl al steps for

S hensiis tosl el FaRTe: RaViRgv LA Jiiet Agd a chimney
Bﬁit ForcdirdchiRg BRALKAPEA lsafPERIHEY iRkt Ei 306 %h?mng*l] %Rﬁ es

5a to 5¢c show in side view correspondi ng sequenti al
steps for preparing the third nedi canent di spenser

Qikent B8 siMRrcabiTed § FROTRer RS & RREMEN et and
eh@dn@@egxmer spective view a gear nechani smof the :

third nedi canment di spenser device; Figures 7a to 7c
show in side view details of the gear nechani sm when

par eph: I i g 10
fiEee SineBl IREchf R arahd ekt BhamBSF LEPRL SR fide cach
pthepesighe thatveheh deaidti epern cdeltpidf sdid apack ¢§1q105|tmfmbid adjacent
eturn' _gec#lani sm og the third nedi %amsnt dj spense
ﬁ‘@;@{p@a: airflow may be directed from the chimney exit to the chamber inlet
via the open cavity to entrain said medicament powder and enable transport |

thereof in the airflow from the chamber inlet to said chamber outlet,

wherein during inhaled use of the dispenser device by a patient, the airflow is drawn

into the chimney of the manifold solely through the air inlet provided to the housing.

Suitably, the medicament dispenser device herein is packaged within a package (i.e.
an outer package, for example in the form of an overwrap) comprising a packaging
material that is designed to reduce ingress of environmental moisture to the

dispenser (and medicament pack thereof) packaged thereby.

The package is suitably formed any material which is impervious to or substantially
impervious to moisture. The packaging material is preferably permeable to volatiles
which may escape from the plastics forming the body of the inhaler and/or the blister
form medicament pack, by diffusion or otherwise, thereby preventing a build-up in

pressure.
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Figure 9 shows in perspective side view the dispensing
mechani sm and the nedi canent carriers of the third
wore@7oesyent di spenser device; Figure 10 shows BCT/GB2006/004623

part - expl oded view of the third nedi canment di spenser

devi ce, absent its nouthpiece; Figure 11 shows a side
view of one half of the shell housing of the third

medi canment di spenser devi ce having a manifold provided

t her et o; Flgure 12 shows a cut-away view of the third

nmedi ca penser device; Figure 13 shows a
Furthgf; a %‘*?/93‘33 e@fturgﬁ %fs%wm\@ntwn tare dipelosed de dharaccempanying

f [
claink, ot Ffte, R1Ewhly, Wefaed! QokeTRRoG T rarfbRRy A figaiments made
wnhnﬂbﬁﬂmbdonheEcgmnpaﬂﬁngﬁﬂgmee.14b is a cross-sectional

side view of the first manifold taken on line XIVb in

Figure 15b showing its "in use" relationship with the

medi canment carriers of the third nedi canent di spenser

devi ce; Figures_15a and 15b are cross-sectional plan

views of the fiPBHef Rescription:efithe Riawingss Xva and Xvb

in Figure 14a respectively illustrating the flow of

pri mary andbl eed air therethrough upon inhalation by a

Figu:;mﬂi smywsita peespeotivépiieweodl blistet batkiforedimedigainent carrier in
IS a schemati c,

d
elongaBEaNE Torrd GHitEbl, tos Uecwithia mrsearmant GaRshesadevigein accord

with % ﬂ)ﬂeggn%}»{gehﬁbr{:l gure 14b showi ng the flow of primary
bl'eed air therethrough upon patient inhalation on

the nmout hpl ece of the third nedi canent di spenser

. eyi : ure 1 S|devewof an alt
FigufiREig a St nel oy Vit & risutormEnheBRadn deics Sofprising
the mRodidaphahtagsani®d! vf Afightedur,e tHed: dispenie? dEWckSbaing suitable for

cross-sectional side view of the alternative rmnl fold

adaptatiesingecprchwitixing presemt inveationb showing its 'in use'
relationship with the nedi canent carriers of the third
medi canent di spenser device; Figure 17a shows a

FigureLBa ahawys i lighlgfschbmaties sedtionab idehgewer the base uaitdf a second

the : : - :
medicament dispenser device comprising a pair of the medicament 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
medicament dispenser device for dispensing use by a patient, the device containing

a pair of the medicament carriers of Figure 1;
Figures 5a to 5¢ show in side view corresponding sequential steps for preparing the

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

absent a part of its outer housing;
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alternative manifold of the third nedi canent di spenser
device; and Figures 17b and 17c are cross-sectional
w@bk@n/ogsoems of the alternative mani fold taken PCT/GBR@S/004623
XVIIb and XVIlc in Figure 16b respectively
illustrating the flow of primary and bl eed air
t her et hrough upon inhal ation by a patient at the
nout hpi ece of the third medi cament di spenser devi ce.
Det ai | ed Description of the Drawi ngs Figure 1 shows a
medi canment carrier 100 having el ongate blister strip
Figuré o8 nsholvee inedkmladedt perapective YiEdy avgest nwecbfnishe afyfie third
.used ip the DISKUS(r) ADVAI R(r) dry powder inhaler of
'“edm§"¥%ﬂé£§ﬁqﬂ§qrﬁ@vﬁﬁc, conprises a flexible strip 102
defining a plurality of pockets 104 each of which
contains a dose (or portion thereof) of inhal able
Figuresda dafershqyoindgide vigve details pf tloe gesr mechasisshimhgn prepared for

use TGN oS LR IBLG Bty B AT oA o

blisters 106 are fornmed, by cold form ng or deep
. drawing, to define the pockets 104 and a |lid sheet 112
Figureui shewssimeenseeriiva sideyiaw adetail oha ngiehet stk etyrng mechanism
k: ' blisters 106, to
Oftheﬁé?ﬁe%?%g?%%ﬁgéggkﬂgﬂgée&)c’ets 104. The hernetic
sealing of the base and |lid sheets 110, 112 is such
that the base and lLid sheets 1 are abl e

. JfO, élz to. be
Figurp | shPupalft PRESRASEKE t $iEC pYENe e 118PPRTING cEIECEapist (Rnd the
mediéﬁ?ﬁéﬁtaégf'ﬂérsp&"fﬁérthiﬁdrﬁ% i er?c\/a@éﬁ%ns%?%le@?c@‘ sealed to

one anot her over thelr except for the
| eadi ng end portions 114, 116 where they are

. referably not, segled to on naother at.all. T i .
Figur§ ) Shivs s S tnded vl & dAEr Y medicGment Wifberstr device,
absem!i&ShbGfpadden ni um | ami nate and are adhered to one

anot her by heat sealing. The |lid sheet 112 conprises
at least the follow ng successive |ayers: (a) paper;

Faurf JRCRIOU) ¥ 0B ot b 157 L6 naa o 9 S ament
dispehssdevicé havipgrslimamifold progidedthemhheet . The base sheet "

110 conprises at |east the follow ng successive
| ayers: (a) oriented polyam de (OPA); adhesively

Figurg A& RhviLa (:m-away view of the third medicament dispenser device;

Figure 13 shows a cut-away view of an assembly of the mouthpiece and a first

manifold of the third medicament dispenser device,

Figure 14a shows a side view of the first manifold in Figure 13;

Figure 14b is a cross-sectional side view of the first manifold taken on line XIVb in
Figure 15b showing its ‘in use’ relationship with the medicament carriers of the third
medicament dispenser device;

Figures 15a and 15b are cross-sectional plan views of the first manifold taken on

lines XVa and XVb in Figure 14a respectively illustrating the flow of primary and
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alum niumfoil; adhesively bonded to (c) a third | ayer
conprising a polyneric material (e.g. polyvinyl
w@hdoonesde) . Alternatively, the lid sheet 112 nmegr/682006/004623

constructed as described in International patent

application No. PCT/US06/37438 filed 26 Septenber

2006, the entire content of which International

application, and its counterpart US national phase

application, is incorporated herein by reference. The

pockets 104 are identical to one another and, with the
bleedesit eheratiroaghaup@s inhztaticrt by B patienthat theadiougheiede alf the third

the strip 102, are equi-spaced along the strip |ength.
med'ﬂ%%@ﬁ&@@%@@%&% el ongate and extend transversely

with respect to the length of the strip 102. This is

convenient in that it enables a | arge nunber of
Figurpoticeissa Mehetmatioe cpyssvsattidnahsidegiiewnofsthei firsk eamanitold taken on

: he. stri may. for ampl e. _be provjded wth

ine Vi it 51008k 1) <SWine e faRe mieRt e Blesthal atelgrpyoh upon

patiehﬁnH&l@ﬁéﬁbﬁ%etrné\lithgl&e&ifrth@tm%aawamém dpenser Habike;
nunber of pockets 104. Further details of the strip 102

may be found in US patent No. 5,590,645, the entire

corBEISE el YOG  L EE R ARy vee n o
moutBpiet®ladd manivdid elRsémiblyosf Figuel 16; pl ural such strips

102 are enployed in a single nmedi canent di spenser
devi ce, wherein each strip provides the conponent

FiauEfE TEoBeSEcAIRL 05 Rl ST SOTHAE FEHGRMEN on ne
XVIbandHigurectfs showinigeits dneiseb selationship with. the weblicament carriers of

mass) .or in alternative enbodi nents, strips of
the tmﬁcfmégﬁﬁmeé\t%é%oeé‘ﬁﬁf 88ViEBnt ai ni ng differ egt dose

anounts may be enpl oyed in conbination. Figure 2 shows
a first hand-held, hand-operable nmedicanent dispenser
Figurde{7a eshiowst heciiteawayfview dofythsoasieemblyhaf dhe tmauthpigeepand the

ateriBkREnci RS e et HspB e Eobfiod At n: o

type sold by daxoSmthKline Plc under the trade mark

DI SKUS(r), details of which are_disclosed _ )
Figures 17b and 17c are cross-sectional plan views of the alternative manifold taken

on lines XVIlb and XVllc in Figure 16b respectively illustrating the flow of primary
and bleed air therethrough upon inhalation by a patient at the mouthpiece of the third

medicament dispenser device.

Detailed Description of the Drawings

Figure 1 shows a medicament carrier 100 having elongate blister strip form. The
medicament carrier 100, which is of the type used in the DISKUS® ADVAIR® dry
powder inhaler of GlaxoSmithKline Plc, comprises a flexible strip 102 defining a
plurality of pockets 104 each of which 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.
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in US patent No. 5,590, 645 supra, particularly with
reference to Figures 13 to 16 thereof. The inhaler 220

W@ onwra68980 t he nedi canent carrier of Figure 1, PEr/6BR006/004623
designated 202 with the other strip features being
assigned like nunerals. In nore detail, the inhaler
220 is arranged to dispense unit doses of nedi canent
powder from pockets 204 of the elongate blister strip
202. The inhaler is conprised of an outer casing 221
encl osi ng nedi canent strip 202 within body 222. The
patient uses the inhaler by holding the device 220 to

The SR RG) GOXUPTESS. & Base SUerb A 1811 LI DistaRalpS e ML by cold
formn;q2 adr%pbase E\QOWO%?méﬁﬁ Hﬂ'&bﬁ 108Uty bhid shBét HHQ which is

sheet s o coi |l ed nmedi cament blister
hermeﬁcallp s@@i&echtoetl'@etp&aeaslmﬂ Hyl Opexc¢apidn dparegian of thmhllsters 108, to

vl B335 B 45 T b S84 sheets

110, 4”023% AR Bt ﬁi@bése bh@ nblsmeétseﬁo AR bfe gtﬂelt@cﬂ)eq@semléw apart to
he take-up wheel _In turn, the separ at ed bas

0pensth@@loc&ats fer @@Q@@ﬁdoﬁa@,én%m@@meﬂh@@weiﬁrmm Sfms 140, 112

are sgglgé tsooj‘%ﬁrq?tggf\g%re@ w*%%‘e'\ﬁﬁﬁﬂ'xg&%ééyt '?oroﬁgnlggdfﬁg eﬂoebortlons
114, ¢6 ivhlaed etbybaret frefarablyartt sthleduglomseamdthedaicalli ty 240

and ultimately nout hpi ece 226. The exact form of the
mani fold that would be provided to the manifold cavity

The I%4q)1? %nﬁgﬁaéﬂ $ sﬂebf% EleOss&h formfddl oih rélaaﬁ‘:‘é I@mirif laminate

accor present 1 nvention and as s own in
and al’reeadﬂaéred toi goe wdﬂmrebyl hebt gealsg.3dhadid slmeeir‘emﬂcgmpyises at

cast G FABMSe ShP et PR R R B S owester
adheglﬁlﬁg%ndéb"ﬁﬁgd)oélumlﬁﬁ foll; tHatti9ohsdrwith & hday seaMEetuer for
ler and of ‘the type disclosed in US A 2005/ 0

bondingutothe( basiersheet.ctThe pase isbeehililPecaroprizan abieaghitas following

sucol L SBER! L HRER U B, BBbebel”s5itec 10 0

aluquIrﬁ fé%dﬁé@l\/éWTB@ﬁdé‘(ﬁfd (¥ athi?@ Cayer3dPiprising bepdlymeriomaterial
l'exi bl e bl'i ster strips 302a, 302b descri bed above
(e.g. WDWM"’Wb@'@lp@ﬂ@b to Figure 1 (like reference nuneral s
bei ng used to designate the features thereof). The
flexible blister strips 302a, 302b are identical,
Alternatively, the lid sheet 112 may be constructed as described in International

patent application No. PCT/US06/37438 filed 26 September 2006, the entire content
of which International application, and its counterpart US national phase application,

is incorporated herein by reference.

The pockets 104 are identical to one another and, with the exception of a test pocket
108 at the leading end of the strip 102, are equi-spaced along the strip length. The
pockets 104 are elongate and extend transversely with respect to the length of the
strip 102. This is convenient in that it enables a large number of pockets 104 to be
provided in a given strip length. The strip 102 may, for example, be provided with
thirty, sixty or one hundred pockets 104, but it will be understood that the strip 102

may have any suitable number of pockets 104.
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the pockets in each being of the sane shape and size

and bei ng equi -spaced along the strip length. A first
wop@7068%he strips 302a contains the sanme nedi PEIEBR006/004623

powder in each of its pockets, with the anmount of

active ingredient(s) also being the sane in each

pocket of that strip. The other strip 302b simlarly

contai ns a common nedi canment powder in each of its

pockets, each such pocket again having the sane anount

of active ingredient(s) therein. The nedi canent powder

in each strip may contain a single active ingredient

Furth e gtk e i SR E ey s ouRs i LishpatetRY: 5iagnifas, the entire
conte"h?bf M/ﬁldhrigrh%?étﬁnﬁ'\cfiﬂioréfédtﬁ@ewerfér*ernbé As to be

detailed further hereinafter, on operation of the
second nedlcanent di spenser deV|ce a pocket of each

lister st 302 302b i s peel
In endbodizpats ofifle Saint Bosel "Frstiles S bR RRERC ey, pural
such lsﬂ!lh@é a9208rel BRpIBYEdNR acsinge mdﬂl&iémé}ﬁoﬂhsbéné;émdéﬁcé hWhereln
owders from the open pockets 304a, 304b of the strip

each 3@0@ pr@@@l@s mecgﬁmoeﬁﬂt medicament wese p9rtiopg @feﬁe@@abmatlon

o550, R PR 61, L5 A3 gor conar

the samleadose arﬂemaEC(talgl &ollone opoidss)ns lrFaImrnetlwe'rﬂUoniﬁheaﬂsestrips of
a base unit 319 of . the cond nedi camant di s ense
differeiet, Sizs PAE/OF] PRRtaIRD sATBRRR aese: FREPHNtE o r*ﬁen&mployed in

combMdtiner strips 302a, 302b are positioned W|th| n
respective left and right chanbers 323a, 323b of the
base unit 319. Each blister strip 302a, 302b engages a

Four B 4 B g SR e A n e

form 6P§I&W‘ waH@ﬁﬁhhﬁFérQlﬁ@ﬂth b'étaﬁap@éu f3éomphise eqhahnfaa i®hccord
he i'ndex wheel s 28b is coupled. At the opening

with thdIFEWBG‘B?ntlDﬁe Thedinhaler 2294g of ﬂ@zgﬁraﬁfal yasesaldbpy

crox TP HPIRH 1 538 Al DRUSRR, RS FPOREH B oseo

in US gateht N695%@9t645b§§&af paﬂtxcﬁtb%,wnﬁﬂ&wer@ﬁbé% Uurs 13 to 16
respecti ve base take-up chanbers 332a, 10 332b. The

therea dchel inbiales 220 BoptainstiEnmediceaw s werrianal Rigwisebtharein
des@ﬂ%?é‘d %&? aflthet?fg %tr?eﬂdstnp features being assigned like numerals.

In more detail, the inhaler 220 is arranged to dispense unit doses of medicament
powder from pockets 204 of the elongate blister strip 202. The inhaler is comprised
of an outer casing 221 enclosing medicament strip 202 within body 222. The patient
uses the inhaler by holding the device 220 to his mouth, depressing lever 224, and
inhaling through mouthpiece 226. Depression of lever 224 activates the internal
mechanism of the inhaler, such that the lid 212 and base 210 sheets of coiled
medicament blister strip 202 are separated by peeling apart at index wheel 228 as a
result of the pulling action of lid sheet take-up wheel 230. It will be appreciated 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
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coiled about a lid take-up spindle 330a, 330b in the
lid take-up chanber 331a, 331 b. Rel eased powder form
woredi7oesyent from opened pockets 304a, 304b of POTL/GBRIVE/004623

first 302a and second 302b strips is accessible via a

mani fol d 350, which is only showmn 15 schematically in

Figure 3b, but which in this enbodi nent takes the form

of one of the manifolds 450, 550 shown in Figure l4a

or Figure 16a and described in detail with reference

to the third nedi canent di spenser device of Figures 4
opening statioriT268 andinia} ble F@léd by thes patientdhidughdnasiteld \caniy 240

and Wigatebiimpiwiesso 6, e edat ot o PRInacirofel fobbli
prow%i;m;ﬂgm‘?ﬁ%hﬁmd choit M(t) s h&Y visiBRAhaig@R DYbuthell Bavé @form in

I'd 350 defines a particul ar geometry t hr ough
accondhiitththeheresentdagentigroanid as showndn the latei kioHees heliciivf

prior to delivery at the nouthpiece. The base unit 319

of Figure 3a enables different nedi canent types to be

Flguréé Qé%cﬁiﬁf)ai‘éﬂh@hw sdhepastic Wbwe e asdadopsl BlRRheld)Rbn&-operable
but the sinmultaneous rel ease and delivery thereof to

medigataeptadispensaisdeyicarin ageordanes ydth the E@ﬁﬁnﬁ@quﬁlﬁal\%'ch is in
e RS an A8, RGP U, o SR oA usRabogio 540

(Andetebni dt. alJ hibepatfirentoritertibheichn ig hnozuugmratdsré hanemhlpy eseference

(not 0 shown) resuylti in negative pre re b .
That {5 dRs Y.L e SRPORRIM et Pee@%p@%\ﬁgﬁégoaglﬁf d with two

medl%ﬁ%ﬁi‘ éarﬁgﬂsasoéé"‘ébdﬁrgﬂ{eefo?ﬁb opt‘het ﬂ@(@brwl%ﬁ&aas 302a, 302b

e openi ngstati on . This typically results
desciilved hbove withi referehca todrigure 1e(ﬁkaecefemaﬂwnuré@mlséna|mg used to

cesic o SR BSTH TS IS BTl 5 R PShE emical

the pBBKkbts 'W@Q@h 'b@lﬁd“@f el dthe ehapé aind dirabatl b&n@bqhh@paced along
patient. Figures 4 to 15 provide various views of

the stripileagthand- hel d, hand- oper abl e nedi canent di spenser
device in accordance with the present invention. The
third nedi canent di spenser device is in the formof a

A firstifonepsier stipdh 302a (anﬂalneahwslalmebmedmm“enbpdwdgr trheach of its
pockétglnlylltgﬂhé ea?lrgloeurnt éfsac?llvcran |r|1(§1rredlent(ts? bemgsfhé le;g%el %neaacr:}‘n pocket
of that strip. The other strip 302b similarly contains a 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, on operation of the second medicament dispenser
device, a pocket of each blister strip 302a, 302b is peeled open to expose the
different medicament powders therein. The patient then inhales on the mouthpiece
to simultaneously inhale the powders from the open pockets 304a, 304b of the strips
300a, 300b. The patient thus receives a fixed metered dose of medicament powder
of which the different medicament powders from each open pocket 304a, 304b make

up respective dose portions.
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princi pal of operation as the second nedi canment
di spenser device supra. That is to say, the third
wore@7oesyent di spenser device is provided w th PGIGB2006/004623

medi canment carriers 400a, 400b in the formof flexible

blister strips 402a, 402b, as described above with

reference to Figure 1, with |ike reference nuneral s

bei ng used to designate the features thereof. However,

in the strips 402a, 402b the test pocket forns part of

the equi -spaced series of pockets 404a, 404b, instead
Figuref3abdiustratgsaa dshseaunib 81 9anfae Stvondumeeicanfierdodikeersser device.

404a, ,404b | h strip.402a,, 402b s t th .
The (5935 A05me BrehetmBhe A e 93P s S48 300 s Bipetioned
withil PedgtcR0E 86t Y BBt BRHBEry 82383288 GltheXs5e! Bnit 318, Each

strips 402a, 402b™woul d have 3 1 pockets each for a

blistep strip- 302ay3020 etiggoes eaeapectiver Byitiapeeket Thdeewhegl 328a, 328D,

and 4R55E e RRRE Bl ARRBLY oidl” koleiiecd FomindhflEhrcr Spening
statioRaBdB. b evtafiort BE tieaimeles Vaikele 8384 328i8Msl cbaplegd. At the opening
i -spaced along the strip first one o

_equ ed | length. A f the
statiost 333 habg 4ol 3420 H12R Ad base Tolbal Qandiib perder eaeh strip 302a,
h.of i j fac@dGl | :
T R e s R
empty Hetsesfoill 10d,h810M fowils sup iinp rd§itictivenbase tgkesoptaiansbers 332a,
3320 JOHE PSERAE c 12oh A PHJS (7t YahiSRBRSENG! DRk PagE. S36b and
coiled 895G% ﬁ@&él@e)-ub%ﬁrrﬁﬂé]%ﬁ ,%cf@ﬁhqaa!‘ﬁattal@%wqj"hainﬁb&%h a, 331Db.

strip may containh a single active ingredient or a
m xture of active ingredients. However, the nedi canment

Role R Sh a0 BRG R BrERT Al Sead SO B4R Sha othptn the st
302afdtd Sedorese2m atiy is adteBsibleevidey hiifors 366 eWhivheiB g shown
for use and a patient inhales on a nout hpi ece 426 of

schempticalininddgu Jaitivérieh i thig embediment takes thesformeof one of the

. f j_ngl e 0 4 : } i
maniBY 550 S8 Dg oL T8 5 by e b E0BATH act wit
referél’&x\% t@&hi@;thirﬂmd@ﬁamfanmﬁispbr&éém@;éé ef Eigjurexditoaifehe manifold

powders from each gpen pocket make up respective dose
350 logates gh mantolfireceiving st3tigp 34dd Fi gures 5a to 5c each

show correspondi ng sequential steps for

In use, released powder travels from the manifold 350 to a mouthpiece (not shown)
in fluid communication therewith for inhalation by the patient. The manifold 350
defines a particular geometry through which the released powders travel for mixing
thereof prior to delivery at the mouthpiece. The base unit 319 of Figure 3a enables
different medicament types to be stored separately in each of the strips 302a, 302b
but the simultaneous release and delivery thereof to the patient as a ‘mixed’ muliti-

active combined inhaled product.

Figure 3b shows the release 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
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preparing the third nedi canment dispenser device for

use. As shown, the third medicanent di spenser device
weowplssves a housing 420 provided with the nmourtipGBL®6/004623

426 and a nout hpi ece cover 438 for covering the

nmout hpi ece 426. Al so provided to housing 420 is a

w ndow 424 t hrough which a dose count indicia 425 of a

dose counter (not shown) is viewed. As will be

described in nore det aiI her ei nafter, ang as w LI be

. and 9 to 15 t he nout hpi ece
statlcﬂgggfi ﬁ'ﬁog’glfprg%\u}/ sigalign qf & HeRlyrigffegt \A?hlch results in

the mﬁ!érn&)rﬂélﬂbdqnltlﬂ§7eadhh§f f@‘b%@ﬁv\%j ﬁggké’@' aariq?gnlgggmg drawn

in use, to direct nedi canent rom
out thputebytheo anifolst 368cands thénmesaDihe 408lithpiece Her omaw by the
eﬁ{atlon 427 for inhalation by a patient. As may be
séen in Figure 5a, the nouthpiece cover 438 has an arm
434 provided with a nounting aperture 436 for nounting
for interaction with a ratchet 446 of a conpl ex gear
FigurgscHarpsiPanmvide: varioust h@emuohm etbisd c bepd-hed® ilmnd-operable
i ef i ned .h
medit2inght ORFlehkelBeaRe Tttt B AF prefeur Buonorundhe thir

medls:arnenhdlsmens@pd@\ﬂee iretheAPm 6f &4 r pEWd%P nﬁl‘i’eﬂéﬁ BRA, 58 will be
plece 426 is covered thereby.

““de\éiﬂla‘g‘i? e@’hifbe afﬁﬂﬂ eglpreqdes, i Aimiaede tetueef 4’88fuﬁl@§01be@ld general
ut hpi ece
PincSL 9 St o 68 Ryt Al DB BRI
but in which the gear nechani sm 440 and an 3stsoc: at ed
. des bed et ai
That 157 BE S it CE] URPUisBnel copPABsor devimei RigYeeps with two
medicatienayaricpble04 04006‘?!15‘{@ & MQJ(IE) %érystrlBs 402a, 402b, as

actuation of the dose counter not s
descrm%@bwﬁ;wgbyehﬁ@nqmtmﬁgum |1cwath4r2<5 rsfeigace henssraB. being used

o e HE Ao B3 Pl T S Bt e
formsl mnt oﬁtheeeqdn -splacep séhids, of%%hets'éﬂ)@ %ﬂSSm@.f‘eaﬁﬂSf B&ing Spaced

pi ece cover 438 has been rotated further to

farther 4y 5 DESPUmBRT 0F Pogkets 40ftavAMboin epein strie 402a, 402b s the

I e Par t
Same% ov‘gg@ﬂ]é&extg éﬁe "[' torpgt ﬁé‘f’%bh%ggyﬁgie%f"e{ﬁés intended
and theuémmggmimel tABsarpcs«ampie, the strips 402a, 402b would have 31

pati

pockets each for a once-a-day, 30 day treatment programme. The extra pocket is
the test pocket. '

The flexible blister strips 402a, 402b are identical, the pockets 404a, 404b in each
being of the same shape and size and being equi-spaced along the strip length. A
first one of the strips 402a contains the same medicament powder in each of its
pockets, with the amount of active ingredient(s) also being the same in each pocket
of that strip. The other strip 402b similarly contains a 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
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As a result of the further novenent fromthe second to

third position the gear nechani sm (described in nore
wa@leaaiobsom t h reference to Figures 6 and 7a to FCT/bBR@A)04623

and di spensi ng nmechani sm (described in nore detail

with reference to Figure 9 10 bel ow) have been

actuated in the dispenser device to nmake a nedi canent

dose available for inhalation. In other words, the
medi canment di spenser device is now prined for use. The
n as alsp resulted in actuation of the dose
to be TR rurli erR it whes the @pvioe Nesdbeaniptpmend for Use and a
atieflt FiPRISEON HeNbSRApRS a ount
P ndi i & 425 by ohe %ﬁ%“’s ?';tﬂg%%g’\rﬁ%r gg&dé%@e@%?'%ﬂgaﬂe%'y inhales

the pawder frggea singie apan moicked (i @04HF dashrsttipin0ed. 4608 Rereceive
d 5a). This

LT ition {i.e. as ip Figures 4a an
2 fcel PR AdsBot mstodatl ppflstiaiBich fheoobiarent edicament
deps frohpeac op&e pet i : feryi now t o
Pow Fi gure 6? tﬂgr enggﬁgﬂgﬁéﬁuggggﬁgwgg o{gﬁé&g{é%rﬁ@
mechani sm 440. In nore detail, housing 420 may be seen

. i i i nt | chassis 428 f
Figurb® BAoRICANE RS Bed S Show ugT Sadondingineuential steps for
preparity tW tthird rhbdicahmssi disgdiberadélias et ser #?se%hewr% the third

.referené:e to Figure 9, there are Rroyl ded mrror-i
medigamgpt - dispenser; gigyicen AamPIiRespehshousingcHaRi previdddawith the
Qb f - g ' . ar_mechani s
o 100 4 B AaIAE LSBT ISs ol R R . oo
proviget teahousing 4284s adiBdowReHethrough Whichizodose Soiift iRBICR 425 of a

dose {ffifer f’é{]gﬁ%)}%d’z‘?ﬁjﬁ&%g%% rﬂ’éﬂi@%ﬁggt@ et detal hereinaer,
and aseRilless LN@ersRidd RO FigBfds 6RMADS S 1308%2%}@‘@338%%828 Jnteracts

. the chassis 428. Each™blister stirip 4
with a magdeld 450 doeaikdi athenkeneningestatidre 274 30e, méaA6ld 250 being

ed. | he. DI SKUS(r) ,i nhal e .
arant i, 0% 808l MBS had RGHChsainale cpered poctet o
each biBipA0300b b2 G55 8péminyisesticht 427 Yori i BY"
i ndex wheel 416 - Iia)md |gn the 'tvm'}orf Igﬁﬁc‘)&ﬁ ?xﬁg}?%t%n%n
devi ces of US-A- 2005/0154491 (Anderson et al), and

As mEYBeesEdn' i PRGKESS, M nidUEh5IBYe 88538 WA S arm 434 provided
with a mounting aperture 436 for mounting for interaction with a ratchet 446 of a
complex gear mechanism 440. In use, the mouthpiece cover 438 is rotationally
movable about an axis defined by the rotational axis of the ratchet 446.

In Figures 4a and 5a, the mouthpiece cover 438 is in a first position in which the

mouthpiece 426 is covered thereby.

In Figures 4b and 5b, the mouthpiece cover 438 has been rotated to a second
position, in which the mouthpiece 426 and an 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
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a central opening station 427. At the opening station

427, the lid foil 412a, 412b and 5 base foil 410a,
wai@boggnd s of each strip 400a, 400b are peel abCTHGB2006/004623

separ abl e about beaks 409a, 409b. The resulting enpty

base foil 410a, 410b coils up in respective base

take-up chanbers 415a, 415b. Rotatabl e base take-up

spindl e 413a, 413b anchors the end 414a, 414b of each

respective base foil 410a, 410b in its chanber 415a, 4

. .. 15b. Progressive rotation of each respective base
indiciaa#25 ifp thp iparticslarigabodinent Andicates| the numbereof urepesied pockets

f, Qi , ej wound up therearound into a
404 ?‘S’E'P I%Ppgas}ﬂeﬁrﬁ%tg'gggbﬁ%' each base spindle 413a,
413b is coupled to that of the respective index wheel

A430a, 430h._ The used Ijd foil 412a, 412b feeds over .
In Fighites, 4¢ gad 196, dhe saquthpige cayep 438 asobean totadesh fidrther to a third

oSSR Wihid R poheb o T o M Pl ghgparo o

of theicbvenkas lﬂﬁtemksgdalrrzbf’éao tlﬁlﬁgse fdﬁp;?f&lle:e f’@fusjft’fgt 4%01 izrhtm:s position.
t a, of the lid foils a,

s & Sothit PE the SyBBE 7ad (et bRy i FesBbit Onknich pPBtpg the gear

mecHEMEH (BBscribetPRimhate 88k With %ﬁ@%‘ﬁq}&@é’?‘aﬂ@?é% 7¢ below)

the hub is rotatable and on h is nmounted a torsion
and giiapiengingnotechiapism dylesariiies! ins miwre cdétadawitin refetene Itoi Figure 9

-, 2006/ 01826 A axo oup Limted i articul ar
beloy  HB R BT atart fo e ASEToRE foN Entd prdkeb Acineflpaient dose
availkbleufo? SinRalafiord. [NVatIsaT WBFRY, TAE | MBaicamdPlti dishérzr dviidis now
th the US nati onal Egase pat ent application derived

primq\;\ﬁ% dpreps@nt he ovRIBeRohas @lsthessiitad iy adpatiemeé thaisese counter
(mec%féﬂfs'iﬁ A3t S{]‘s@lgﬁ éﬁ e 'n%‘di&.[l’rhleﬂfgd|s§58é§en‘a Bé\l/irgg hS%sCﬁ-'?#% B Yecrease

onst ant ri tension 1I's prov to e

the dé88aouADDMidiyy 425 byl drk ik a Dewreatiiegl of423a, 417b over
the course of each entire strip length. In particular,
each torsion spring acts to conpensate for the

At i FRUIDIEES KOYASRR BNRRABESHRIN DDA G0, n iowes
4a andiba).uphisicesiespamnds tothwbstasages Eoholithpiéce pratéeted’)4ddition of the
di G%]r'?adéal .I¥ becomes w apped therearound. Thus, uniform

ISP & PK'@ of each strip 400a, 400b may be nai nt ai ned

over the entire strip |ength.

Referring now to Figure 6, there are shown aspects of the gear mechanism 440. In
more detail, housing 420 may be seen to be provided with an internal chassis 428 for
outward receipt of the parts of the gear mechanism 440. Within the chassis 428, and
as better seen by reference to Figure 9, there are provided mirror-image (‘left’ and
‘right’ hand) dispensing mechanisms 448a, 448b for dispensing medicament. The
gear mechanism 440 can be considered to form part of the dispensing mechanisms
448a, 448b.

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
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Ol n use, the dispenser device is prinmed as shown in
Figures 4a to 4c and 5a to 5¢c by novenent of the cover
wa3®70689m0 t he second position (as shown in Fi gRCEEBA6/004623

and 5b) to the third position (as shown in Figures 4c

and 5c) to drivably rotate the i ndex wheels 430a, 430b

and |id take-up wheels 417a, 417b to advance each

blister strip 5 400a, 400b, thereby causing the

| eadi ng unopened pocket thereof to be peel ed open. To

access the contents of the opened pockets, the patient

GlaxdSmithiKliregtde descrilidu ang ishow«m thSh&M@/@%%As(QWidzs et al) —

to Figures

se FgirE 6, 4naEnIseL AP o Ih i L S AU R L ARG LS B US-A-

2005/0" 52!&9’1 (ARBersBhBiEHM, @nmb&@éﬁvéﬁgcké’csteﬁé tReRBYGuided towards
pocket of each stri at the opening station

Oa,
a central oaenmgmtatmn@m& ﬂ@s@p&mnqa ﬁtattlne 445d |tb<ahérfoll Addrled 12b and

vase S30DAE 4t i 5068 SR e P kb aple sbot

beak£2004 0408, Mt RIBURIRG éiﬂﬁté@lmlséﬁﬂlw1 0 410D e6ils @in aSspective

an i nhal ed combi nati on ne ment dose. 15 Referri
base 4gke-upt shamparse 4452 #d5he Rotatableahasen tﬂh@“ﬁa?P'Béleségﬁa 413b

anché‘]'g1’[[‘]8"&%[?1| 2?4 aﬁi}féﬁ{bebf 85&H v éﬁ%oﬂi’é‘%{aﬁg 81 4%5"21@@'“{7% %hamber

gear 4 her gears,

415aWd4¢8b. mogndsambng)tammosécéaahnmsmdvamwe takeensp 4;4)1ndle 413a,
ive tq the exterior of the dis nse{ devi c

413b aﬁ%uigsnmob ecasts hase é‘PﬁﬂﬁPﬁl 44(Jb tosing weRd Up her€arolil into
tight E&?rﬁl?@tréﬁ?ﬁn Jﬁ“éa&ytb%% fsgﬁrgdulré?flciig?4441‘§%b9§§€3uﬁlgd d8fihae of the

inner circunferential 0 I n opposed
respechVexincteaxWbeelwé%Oauﬁaf)bm rcunferential surface 445a. As
will be seen, the outer and inner circunferential
surfaces 445a, 445b are provided with a stepped

The W lidl Fofl QHQ'aVeHQQSﬂé@@é'd%r%t Rispabfive Haak 4@élflﬂ19b and coils
features 444a, 444b for ratcheted i nteraction Wit h

about easpretivel lig, talﬁﬁ-lu@hwh%'e"rgcﬁ,|Adr7hMWhlcrbé‘|S¢§>e§2$@1iebf@dWI"\€’ up lid foil

412a]'Bf %, G5diBbh BLER nﬁj%ﬁé Bgmééjlﬁj'?gq 4?§b5c%g’irp’r ﬁ?e% &Btral hub, to

whictsthecendiaats, 466is bethd ke fdils 4124, m19beaiﬂeomspeumvdiy'|attached and
cbouliuBish e et The BaCona VB Uk sheh ekt Aich the hub is
rotatable and on which is mounted a torsion spring (not visible). This is described in
detail in WO-A-2006/018261 (Glaxo Group Limited), in particular the embodiment
therein described with reference to Figures 1 to 4, which International application,
along with the US national phase patent application derived therefrom, is
incorporated herein by reference. The function of the torsion spring is to ensure a
roughly constant driving tension is provided to each strip 400a, 400b by its lid take-
up wheel 417a, 417b over the course of each entire strip length. In particular, each
torsion spring acts to compensate for the variation in drive tension associated with
the increase in the effective winding diameter 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.
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surface 445a (the 'outer teeth 444a') are offset from
the teeth 444b on the inner circunferential surface
wWa24®h/06tohe i nner teeth 444b'). In other wor dsPCTGB2006/004623

the inner teeth 444b Iie on the same radius fromthe
axis of rotation of the gear 442 as 0 the outer teeth
444a. As will be seen fromFigure 7a, the inner
circunferential surface 445b conprises surface
segnents 449 connecti ng each adjacent pair of inner
teeth 444b. Each surface segnent 449 consists of first

In usfantH\eS@smntaeielvwmnls p¢4ﬁ@d aé@nbwﬁhd?igmasﬁuﬂtd Ammndl@a to 5¢ by
rom nt 449

d
movegBstt e FoN e B R e eaeAR P A St 1 Figyrgs 4b and
5b) t&ﬂ@%tlﬁfo"@ﬂfﬁb '(é%ﬁowqﬁ *F@ﬂ-é@ @%d Be) ﬁﬁam@bm@ﬂat@ﬂqe index

Xt I nwar d first sectlon 44 from
wheells*.1430a,x4309tﬁpad didt takeuger WheellSMWMHWbH@ adudings QﬁCh blister strip

I IR N ST

open44f%baédérs§ﬁhé dotdnts &t thenopéridd p@@@@tth@péﬂ@tfthéﬁtbreathes in
section 449a. Referring to Figure

throughghe onautb@iadeat 26 hAs puill dbe dﬁ&crtb&dsm ﬁmrééie@éw'tM@%rence to
Flgurggﬂi(? '}ﬁﬁ@' B 6ROt S g© é]refsg rd i lfr‘%\n%fnatiﬁé(;lf%ﬁ)ugh a

are respectively connec ed tO ase

manift@U50462he cpBtizdapociet bf tezich-giip g@@as 406haat thé]opmnmg station
The i ndex wheels 430a, 430b are al rovlded i th
427. s &n tqﬂﬁlerqwﬂérmff@@emﬂic%mentrﬁow bR taingd: wi wilhin egeh of the
openBH%éﬂrcggﬁ %\‘—Hh Fﬁ% iy E?%M‘ oﬂl ghrg)g hqmﬁ\b%n?rp(r)rsl m%ngold 450
to thref mmﬂhpladexmaﬁeahd tanthg |pa)|eat fas sAn iidhaedgeambination
64. The ergear of the first index wheel 430a neshes
med'&?mﬁnhd?ﬁ st one of the |id take-up wheel gears 461la
and the gear of the second index wheel 430b, which in
turn nmeshes with the second |lid take-up gear 461 b.
Refemring agaist to Higsire gdathesgaammgebanism 48 maysbeosrernpfo comprise

ctcrp Lo B WTIAR U SoBBRLES T DR JSA0PE e aver

gears,a¥ a-wiiest forgl havisgasppésad. infdr andoewter faoisr 4, maﬁqmame to the
provides for indexing of the nedicanent carri
exteriggopf aihe WISRENSST oRedEe) Nth A ter |GirgugHe fglaﬁl 9&9 445a

therebbafedh. OPh SD(REE RlceP 1488 recessed to define an inner circumferential
surface 445b in opposed relation to the outer circumferential surface 445a. As will be
seen, the outer and inner circumferential surfaces 445a, 445b are provided with a
stepped profile to give respective outer and inner ratchet features 444a, 444b for
ratcheted interaction with the ratchet 446, which interaction will be described in more
detail with reference to Figures 7a to 7c. The ratchet features 444a, 444b are equi-
angularly spaced-apart ratchet teeth; in this embodiment there are 5 teeth on each
circumferential surface 445a, 445b. The teeth 444a on the outer circumferential
surface 445a (the ‘outer teeth 444a’) are offset from the teeth 444b on the inner
circumferential surface 445b (the ‘inner teeth 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.
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nout hpi ece cover 438 fromits second position to its
third position. A nore detail ed description of a
W@ iov/ad9e0 count er nechani smfor use in the di SPENEBR006/004623
device is provided in WO A-2005/ 079727 (d axo G oup
Limted) which, along with the US national phase
patent application No. 10/597,551 derived therefrom
is incorporated herein by reference. The base take-up
spindle 413b can be used to drive this counter
mechani sm by engagenent with the drive wheel/step-up
As wileloe saleacfrotnhEigend .74 tisddmmer urdijrgﬁererstleﬁ suofage 44fb comprises

rat chet 446 conpri tral b 446 f
surfaggs SeEMAS (Mo FOMSIDE SRTL RIRSSBRMAL B BINer EgHToA44b. Each
surfat?‘éq Eégﬁéﬂf‘h%'o\s{\?@@o@% @P%g& secon sectlons 4493, 4%4b9b \/Tvrk]nch extend

erentl a y-o0ri ente reS| I ent egs
mwardtyt froet oppbsetheads$ mftthersagmqmtl 434595 thediirst sadi®n whPa extending

e HE U ol e B FARF S Yf gocond

sectldﬂ 443% leén\dﬁgClﬁW%ﬁﬂy t® ﬂwé)ﬁﬁs\t\@@atldmﬁw@ﬂbhﬂh@ﬁm@ @d@dcent inner
and the ratchet” 446 whereby rotary novenent of the

tooth rﬁﬂﬁm piTdeeragivg of £3gvalutanet ihe tfissti seciion: 449aiis @reater than the

socofl 5PN R450IEE O PR a4 B
respedetcritie frbsédtionherei. nafter. In this particul ar

enbodi nent, 5 ratchet |egs 446b depend fromthe
rat chet hub 446a. I n other words, the nunber of

RerofECOPL 8%, 1R, 13, SI5SERLE WL 6B Ligo B Bl 410
413boénd hiber apindiets (eatr skhelen wiaf htheatid hieke 446 wheelbed e, t £17b are

rospadiusl e aiRad o Fce Ekeruf sl e, i i Mo gears
461at hE1bhiTid meek SATERN 4Qo§p¢:@§@raré1%vsocsrw@ra WItB RS ']lt'he inner

for use In sequential steps corresponding to those
face Adguofethedsatchetdgean A42hie proyidegowithi diiveoDesr g@@fé 447 for drive

e PR SO B 35800 pu b b ila Spicene

a first (6 géreddn. AHEDg@dr dfathe!TRét ingax whbl 480a meshes W|th a first one
|rcum‘erent| ally spaced fromthe free ends of t

of the Yid dnke-upeyheal@ars 146 lanand e 88ap et the saced md@fwh%' 430D,
whicH Irr rrn TRASHER RRE tRL¥ECortPRa Rd-LA Jotr ABEBEHhe fir-diGdler gear 464

meshes with a first one of the base take-up spindle gears 462b and a second idler
gear 465, which in turn meshes with the second base take-up spindle gear 462a.
This gear train arrangement provides for indexing of the medicament carriers 400a,
400b and winding on of the base and lid sheets 410a,b, 412a,b on movement of the

mouthpiece cover 438 from its second position to its third position.

A more detailed description of a suitable counter mechanism for use in the dispenser
device is provided in WO-A-2005/079727 (Glaxo Group Limited) which, along with
the US national phase patent application No. 10/597,551 derived therefrom, is
incorporated herein by reference. The base take-up spindle 413b can be used to
drive this counter mechanism by engagement with the drive wheel/step-up gear

wheel thereof.
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ratchet 446 has rotated round in the ratchet gear 442

to slide the ratchet | egs 446b over the adjacent
waenaesosegnment s 449 of the inner circunferentCEIGB2006/004623

surface 445b to engage the inner teeth 444b. 1t wll

therefore be appreciated that in this second position,

the ratchet gear 442 is ready for novenent but has not

yet been noved, and hence that the overall gear

mechani sm 440 and di spensi ng nechani sns 448a, 448b

have not been advanced. In the third position of

Figure 7c (i.e. nouthpiece cover 438 fully opened),

e S it S Sk T oLl st 492 c5hale i o e
outert&?t‘?:ugﬁél:é?ﬁte hﬁ%iéﬁ%p@h@ E\hﬁl‘lejirélﬂﬁ_roft égaigbrg%tgﬂlyﬁ%ﬁbcéé-apaﬂ,

to advance the overall gear hechanism
circundfiesgretiadly rayiemdédhniresitent4 8ags 44@b. sudheagatchet nadx 4dfep further

advance ea medi canent, carrier 40Qa, 400b.to
compgEs aigp SRRREr T aacincitin Eiaute g ki pgeRing aperture
436 dTetheC ABRIMKpiBOTRIvef At UBR dior NetalbilshaRe e dirpoic Have connection
avai l abl e at the manifold 450 at the opening station

betwegpthegnogihpigaecemen $38emal theirafchey 4¢AeviiRiebk retaphraygment of
the mbﬂ@}?i% %2?&/@28%#@%?;}%%&5?@fr&' %ggb%{%g%g? rétan) Bovement

er conprise
of thezf t?'édid_ﬁl_ lﬁﬂl@ ipi thb aatbhibt lbear 44%,%9’. il béelegedsedrircmané setail shortly
) . e retaining plate 481 is provided w n
hereingfieiialfe tifoPATipYEATHMBAJIMEY, & BHChR ﬂ%@ét éﬁég @%%?Pdﬁfé’m the
n rat i i
ratohd i 2055 FI St et Bords] ineiflriter OErAERe{ 1o 4 is chosen to
matchpthevinuraberohionehtetsd 444bef the cehet4e@mriddel udes a

protrusion 446d whi ch engages in the notch when the
ratchet (and hence the nout hpi ece cover 438) is inits

Interalctibg lof theShtdhes idelaP 249  with gatcRet 346 aRay @bttt dmdBts®od with
8. This 1 nter-engagenent of the ratchet protrusion

referefwedodmiduneise a et &¢.whigh phewanevrreantefmagts of thg gear mechanism

140 55 B AL BB e o e soconia
stepsdrreépondihgo thbse bEFigurdsWa fo ate 481 yet further

conprises a fixed, resilient paw [eg 487 for
interaction with the outer teeth 444a of the ratchet

i nERE Aot O IR0, 8" coldial ot Reratonet 440
angulapgrdishodenl in the ratchet gear 442 so that the inner teeth 444b of ratchet
gear 442 are circumferentially spaced from the free ends of the ratchet legs 446b. In
the second position of Figure 7b (i.e. mouthpiece cover 438 partially opened), the
ratchet 446 has rotated round in the ratchet gear 442 to slide the ratchet legs 446b
over the adjacent surface segments 449 of the inner circumferential surface 445b to
engage the inner teeth 444b. It will therefore be appreciated that in this second
position, the ratchet gear 442 is ready for movement but has not yet been moved,
and hence that the overall gear mechanism 440 and dispensing mechanisms 448a,
448b have not been advanced. In the third position of Figure 7c (i.e. mouthpiece
cover 438 fully opened), 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
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cause rotation of the ratchet 446 and then the ratchet
gear 442 once the ratchet |egs 446b engage the inner
w0 e@viesddeib, the paw | eg 487 is not an inpedi PERGBR@®6/004623

the rotary novenent of the ratchet gear 442 as the

pawl | eg 487 rides over the outer teeth 444a due to

their orientation and the resilience of the paw |eg

487. However, when the nout hpi ece cover 438 is

returned to its closed position, in turn rotating the

ratchet 446 back to its rest position, the ratchet
mechgfa'@mh94428€\f4hebobua:@aa’aslscb inde>uandrad\atricenedgh emeglicament carrier

of t a l eg. 487 wi.th one of t uter teeth 444a..
4002,2405 T Rgey 2 selencodined of Boafianid B HikePy e ndicament
powd8f! COhPRHER diﬁf ehd® dﬁé%bﬁ%@@l@at@%ﬂafﬁ%%t%ﬁlenManifold 450 at the

us

ransmtted to the gear nechani sm . , on each
openiogcsigiiom 42 efomsimbltaresisciphislatiopady the patigniofieeeah Hiriopened

cl.ose the ratchet gear 442 is increnented in one
mOU”PFB?%?gZQi rection only.Wien the nouthpi ece cover 438 is

returned to its first, covering position (Figure 4a)

to rotate the ratchet 446 in the ratchet gear 442 back . .
RefertipgitosFiguea 8pdhe wisnenser gerviee7iyther wompsisesi amintediad retaining

et 38530 bR QA TS, TGI8
with dreaebusieshefg3owhithnipsodvertthe matdhepigeae 4d@vand #eBratthet 446.
one oSS AL ot A oA G SR pria
notchtgjé‘%.e%e rRiched 926 herbBs of ptitusfin 4406d WRAEH eh@a?c%’sein the notch

mechani sm are provi ded wi tE;nt his profil el
whensthematchet (a@md henoe thenmouthpigea beverat3dris in d$ firderest position of

Figur} A P SES ROl oL SR rargPoeRT 43 RepRiBiusion
446dt4Hd thePRstbinig] pldt@ nWibe Bebtadtslldsya araest i @erpuitheingstthpiece
426 ure 4c), results in the ratchet 446

e.g. Fi 1 ;
cover#3& intet moufriece alosad' spraast pepitiert Ahhidses 4a.05a.4469nd 8.
448b so that each blister strip 402a, 402b is i ndexed
in the dispenser device to cause a single blister

The RAskilg pta, 4804kt dlrtkec bosiprises 49 Tixed40silient pawl leg 487 for
opened and presented to the manifold 45

interagion with ShexbLT 1ot 4aigf e THIRESLERAARE o form an ‘anti-return
featuttl B tRRAUSLY gear 442. When the mouthpiece cover 438 is opened, to
cause rotation of the ratchet 446 and then the ratchet gear 442 once the ratchet legs
446b engage the inner teeth 444b, the pawl leg 487 is not an impediment to the
rotary movement of the ratchet gear 442 as the pawl leg 487 rides over the outer
teeth 444a due to their orientation and the resilience of the pawl leg 487. However,
when the mouthpiece cover 438 is returned to its closed position, in turn rotating the
ratchet 446 back to its rest position, the ratchet gear 442 is held against return
rotation by engagement of the pawl leg 487 with one of the outer teeth 444a.
Accordingly, the reverse rotation of the ratchet 446 on closure of the mouthpiece
cover 438 is not transmitted to the gear mechanism 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.
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i nhal e the powder contents of each new y opened pocket
404a, 404b and thus receive a fixed dose of a

wa@ eovhioesadd on of different drug actives. After PEEGB2006/004623
patient has inhaled the powder contents of each newy
opened pocket, the patient nmanually returns the
nmout hpi ece cover 438 to its first position ready for
next use. Upon next use, the next closed pocket 404a,
404b on each strip 402a, 402b will be opened and

| h t tt
wheh 1€ 8thSiekascover daf inscarnd enagﬁigé@?ﬁfg&é@esr:mn (Figure 4a)

to rofeé $he PRBhEC4AE th HeOfteikt r@14t2f1§é?:k°t%”i;é Fl‘%?%fosgf&n {Figure 7a),

accordance with the prescribing regine

the r@@ylfgnw@gsd}ﬂﬁ(oeslgje bacle oaedﬁ;e inner @efcamﬂayeneabsurfalacltmmﬁb to be
as W

svacl L 560, R Rt P PR SRRt Rutrpecs

coveplge, novenent of the nDuthpiece cover 438 fron1|ts
first position to the intermediate second position
(e.g. Figure 4b) does not result in indexing/opening

I gl ARG N G i BT 0 By RS LB A% index whoo
4303n&fwbwnagethb mdllmﬂsamﬂevﬂl@géé’méahkﬁ\/\éll Wf tthe dgﬁeﬁ‘é 9A%Be gear
15.  Fi gure 10 shows the thir

0.Fi
mecﬁ‘?&ﬁre Hfovii? Wﬁgéh'sd%ﬂ?f'@e absent its nouthpi ece 426.
I'n nmore detail, the housing 420 conprises mating first
420a and second 420b shel | cover parts, which in
In suamWnatanual o etreent,ooys thet hatiatht spfethe enowtdipiere cover 438 from its

. T, B0 St e R Sete T el e e
posmdﬂf irﬂWhG:haﬂ‘ fum ébeﬂ§3hé QnéhtﬁPLe 2 rs?gghellqﬁgezi epesultts in the

hin an i nner wal 72 of cov
ratchqtzelgﬁ Wiiving ther paae antledlapenslmg etednanisres 4140, 448a, 448b so that

cach 5865 057 P8 A2l MRBEIT Lo ReBES ok posaust s snge
bllstenbﬁaketsmna(eﬂmfﬂ) bl ebdite PR 46215 &Y B Jskheath8Ad IdResented to

or cl osed position (Fl gure 4a),

the ”}?é\'fp ‘Lﬁé‘g@érﬂ&l OREBIG: Hiatian dTpicedy fonthe patient to simultaseously
mhaléQﬁé’;tfb\ngierp@(Sﬁte Reped ﬂshé\}v@ngégﬂl)&g cﬁg 4 gfrat Sélﬁltélhy pd thus

reve when t rmut pi ece
receiver adixed dossi afi amo(rfbmmiroel dicdiffetont dseg abh@es’vllAftérrthétpatlent has
ille 470 all to pa ﬁ,fromoutsndethet rd
mhal%{a Powder con ents o each newly opened pocket, the patlent manually
returns the mouthpiece cover 438 to its first position ready for next use. Upon next
use, the next closed pocket 404a, 404b on each strip 402a, 402b will be opened and
indexed to the manifold 450 to enable the patient to inhale the next fixed dose of the
drug combination. This opening and closing cycle then continues, in accordance
with the prescribing regime for the drug combination (e.g. once a day, twice a day
etc.), until all of the pockets 404a, 404b are emptied, as will be evidenced by the
count indicia 425. As described above, movement of the mouthpiece cover 438 from
its first position to the intermediate second position (e.g. Figure 4b) does not result in

indexing/opening of the blister pockets 404a, 404b.
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di spenser device into the manifold 450 via the chi mey
inlet 453 to the chimey 452 in response to inhalation
whooriesopat i ent t hrough the nout hpi ece 426, asPCT/GB2006/004623

i ndi cated schematically by arrow 483 in Figure 12.
Notably, this air inlet grille 470 provides the sole
i ntended point of entry of air fromthe outside into
t he nedi canent di spenser devi ce upon patient
i nhal ati on at the nouthpi ece 426. Mdre particularly,
|, nl et r|I%F 470 provjdes the sole entry point

h .
A m‘%@?"%ﬁl‘e%@?ﬁr ionef thespandfeld 4aQiof dhe 6hlﬂa§%ed!ﬁameﬂhdlsr>enser
dev@éﬁﬁka%l%ﬁsﬁ%tHP@l@ré}%é t%%g}:@ﬂ@fd p& on the nout hpi ece

. The mani fold 45 so recei ved by second shell
cover part 420b such that its protruding foot 455 sits

ria 10 o} a0 B e e S b St oo 426
In méfbBeteh] B mwﬁ%wmﬁdmﬁﬁsﬁs%%ﬁngmr&mm‘ash& s%gn%w_ob shell

mani fol d 450 t e pushed onto the nouthpi ece
coverparts| ¥dighe ins sembisiatiosf asteiochouse Hieydispenser devits, mebhanlsms

oreBR18] 3,0 B PREN G RS G505 Q0

lip des‘lnmgaananlebmmo watHimhey 432eiserdctived WitHih aRORRBAWARI472 of the
of the chi mey 452 and part

. 5 orms t bot t om wal |
first :{‘heﬂtqqge[ e%rtaépﬁ vdtich defigestseair indef, Qrfﬁﬁéf/t()er ns "above"
"bottom and "top" are only used to describe the
rel ative positioning of features in the manifold 450
As describled abaventadiasnshdvat irt ﬁtgumﬂbdbdﬂfoﬁ}lﬂﬁ)e lafr inlR@\WYRille 70 in the

vt BYEEHE B K08 ebversh Y il e 4Shsinon s frst o

closedSgosifidie(Figureney), par-tHdoseksd \é’ﬁrtﬁe %6$th??@céacﬁver 43g is in its
excl usively recéi ved t hroug h t e alr

secorsh op Rerteonenedheositioro (Figuret me) and i)y meal@ﬁ@v)/hén dhe tieuthpiece

t he ll‘ of hi mey exits 454a,
coveﬁ%ﬁ%ﬁﬁfgr{hﬁ%%ﬁggeﬁ% WQQ 'gb'é?r f chanber inlets
473a, 473b and a chamber exit 474. The pair of chimey

exits 454a, 454b_and pair_ of chanber inlets 473a, 473b
In usg, %6FHH|§E9rlU1%é7anl@v¥faarr tgfpasisr icemaputhisieethe thirdt miedicament

cspfit 864 SinEA it 850 YT 9 ef 154, o BAfley 452
in respoBaetiocinhatatipn ebyi thed patientihdbugls tpainidhpietd 428 & indicated
schematically by arrow 483 in Figure 12. Notably, this air inlet grille 470 provides the
sole intended point of entry of air from the outside into the medicament dispenser
device upon patient inhalation at the mouthpiece 426. More particularly, the air inlet
grille 470 provides the sole entry point for air outside the dispenser device to pass

into the manifold 450 upon patient inhalation on the mouthpiece 426.

The manifold 450 is also received by second shell cover part 420b such that its
protruding foot 455 sits within the manifold-receiving cavity 475 thereof. The manifold
450 is provided with a pair of wings 456a, 456b which are assembly features which
enable the manifold 450 to be pushed onto the mouthpiece 426.
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t he chanmber inlets 473a, 473b by positioning them

adj acent to one another. The nout hpiece 426 is
w@e@vioekaodo t o t he chanber exit 474 and snap- moOUPEEGB2006/004623

thereto via snap-nounting feature 476. As detail ed

her ei nabove, when the nout hpi ece cover 438 is fully

opened to its third position, the gear and di spensing

mechani snms 440, 448a, 448b are actuated to cause each

blister strip 400a, 400b to be advanced and a single

s 89 54 1R Gt Bt RSt 95 BB r0BR0 50 has 2
partiogiet %é?psﬁmdﬂhr‘ésﬁw%hiéﬁc&ﬁhn‘ég%z %EésoébS@?%t E@é@gﬂ 460 and

400a, 400b lies adjacent a réspective one o
partlyfshaiesnie gosuner wah 4594 wrewiid, wiistbeonimortwallt 239, forms the

I fi.call he ,ope Lister C 404a of

Doty 3041 PEFEL G492 RRIRIE of SeSiat wal lcbe; Chteber 460. The
term$ i“aiséve hibotem erid “tdFareastly LB to HEscrbammBatdtiveSositioni

473a gas shown in Eciggure 15c) and the open blist efﬁOSI loning of
featysgs W the maniield 4AQ i8 dbe miisptationetha the pnardfdd 450 is shown in in
Fi ke sgliqcat es adj acent the other chimmey exit 454b
gl o S Ae deser bed previously with

reference to Figure 1, the blister pockets 404a, 404b

. I t endi i deways relative to the

The iy inane 18 ShBIabHples ARSI RAT S AFIM TR Gxe KSds, 454b.
c . e . |

n st ARl a2 el R LG Qo8 ol rough e

air injed gtgille ddiOren pafient.inhvitlation hbthepmoufipidet 4$2@)0Maem tA84himney inlet

r res ed to the ni d._450 at the gpening .
453 B fie Pl Cﬁ%‘,‘mf‘%%‘&%ﬁ@?@ &%&,Tﬁmr% Bt 8cPaipof chamber
inletst 4Z8a, t4TSbsaritERenaniter @t M HENieof cHitndl i Re 4548, 454b and
. the direction between the respective chimey exits
pair ofsehanbelialeinafdard 131 atesbathadefined ihapairast ctaular figles, in this

. Ei h [ [ 454a, b _and,t he.chanber .
part SR e BTIREY b 3 BopedE pHE < TR win o
respquiivkadracifiidad5 #0401, Bhe ehimneéyexis @54bh85ab is fJaf¥a with one of

bhf‘wh tg‘g ?gck ts 404a, 404b in the sideways
the cHaMBeT dpleth4{ far 468 by, ROsitioniBgheny adiacenteta eneranother. The

Lt ALK ' i RCL+ h i .
o884 Pl (pind BBSERe0 54557 b o fprto vi
snappaeunriing featwedg6at t he nout hpi ece 426,

As detailed hereinabove, when the mouthpiece cover 438 is fully opened to its third
position, the gear and dispensing mechanisms 440, 448a, 448b are actuated to
cause each blister strip 400a, 400b to be advanced and a single pocket 404a, 404b
of each strip to be peeled open. As will be understood from Figures 14b and 15c,
the peeled open blister pocket 404a, 404b of each strip 400a, 400b lies adjacent a
respective one of the pairs of chimney exits 454a, 454b and chamber inlets 473a,
473b.

Specifically, the open blister pocket 404a of the first blister strip 402a locates

adjacent the first chimney exit 454a and the first chamber inlet 473a (as shown in
Figure 15¢) and the open blister pocket 404b of the second blister strip 402b likewise
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an airstream 483 flows from outside of the dispenser
device into the manifold 450 solely through the air

w0 ndoenesynd | 1 e 470 into the chimey 452 via theP€ChGBRE@®E/004623
inlet 453, which is in juxtaposed relation with the
air inlet grille 470. As graphically represented in
Figures 13, 15a and 15c, first (or primary) portions
485 of this airstream 483 flow into the opened blister
pocket 404a, 404b of each strip 400a, 400b at the
opening station 427 via the respective chimey exits

locatesadjacent the oitkerethimesy raqltrﬂﬁﬁl@ an@ chaaibesanat 4 pdlnvdss described

oo OBV el dahle 8P el SR By oSG rote

extendhagtmdewai@trélaﬁi%&o m&bngfb@mél axisr @ﬁl’@hé\ﬂsﬁlhp 402a 402b. The
entral ned medi capent powder then flows out of

pockiefs, fHd, e%%mgenuthe@f@neebepﬁpn@ﬁere@ febave élfsirqpct sg@qnd sides on

orp-BE S04 LY By 4 WrELBEGRPRAER BbEEhod e

presemlteddbl iimemanﬁdldfﬁﬂnat thige obenimgrstéﬁ@n 4Di7e the soekeld 404a, 404b
d hoI es ad acent t bot chi

are iFHEd 50 g kiRon' fhereric s, Alaned Joptheadirection
betw%ﬁﬁhé Q'ééﬂ)é/ctfvépérﬂ Xe&qﬂsrﬂ@%‘ra%% éi%\mﬂérblrﬁélg 4]7%% b thus, as

use, | eed hole 480 acts such as to direct
shovgemo?igurr@o‘rﬁct dhe £Bandy exits 454a tr @radrtntsehamber é}lats.eéZBa 473b lie

over §8E iRy S\ ERLbL I BobRRS AR, A8 nereBy. it .ot air flows

throu@%tr@f pb&]ﬁét@ﬂ(ﬁﬂar eLAB3tHehsitielvags iﬂférn‘taﬂd?ﬁtrﬁé?fébﬁ'l Redideways
owder into the chanber 460 and there %b
It

relatlyﬁégmh%i@ngﬂydlﬁ@Méls (agigneitedigaciiony aptheestrip 402@: é8
Is to be noted that Figures 15a and 15b only
sel ectively show the flow paths of the first 485 and

As sbewnninl Figfrepar2, mhﬁn@ﬂ 3; :mlﬁheanl & @ht@ﬁfﬂnﬁlélﬂas‘ ar trﬁaﬁfﬁuﬂfplece 426,
| | ustrat e skille erson w apprecj a

an atrﬂfégasm:@ ' ﬁﬂwsgsmmtﬁléﬁtqfotgg digeenses gleyice mt@ath@dnamfold 450

SOIeIYnha ﬁQHé |2 lhﬂeﬁgd?mew ihtd 91e4§1'gn+h%§/ %Wael?% fFhimney inlet 453,

tion at t nout hpi ece I ca
whncFu@nmrJthast&dm delation \Aﬁ!lhgbemr inet gritle 470s Aengraphiadipnepresented

i P 2580 Boe S 4K B RIS 485 2R rsHoth o3 fow
into tMeNbpeHed BiflembbBkeétDid, &{04by®Reach strip 400a, 400b at the opening
station 427 via the respective chimney exits 454a, 454b, thereby entraining the
medicament powder contained in the pockets in the airstream, and thence out of the
pockets 404a, 404b into the chamber 460 via chamber inlets 473a, 473b. The
airstream with entrained medicament powder then flows out of the mouthpiece 426

into the patient’s respiratory tract.

As shown in Figures 12 to 15, a single D-shaped bleed hole 480 is provided to the
wall 459 which separates the chimney 452 from the chamber 460. The D-shaped
bleed hole 480 locates 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
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bl eed hol e 480. Those features in the second manifold

550 which correspond to features in the first manifold
wada@7acsoadesi gnated with |ike reference nuner abGT/GBR006/004623

wi |l be appreciated that the overall shape and form of

this second manifold 550 corresponds to that of the

"D-hole' manifold 450 such that one may be readily

substituted for the other in the third nedi canent

di spenser devi ce. However, instead of the 'D hol e
the second manifold 550 has two

: A bl eed | e, 480, :
disr ub%/'g%éﬁa agt %effgﬁﬁpﬁ”&tﬁ HEPeQl Y Airstgam &S&thtaédtrarﬁﬁport the
i %h%s- f rhise m@ fromthe
entr{@m@alg%% n rmrer: @g?éiilﬁ% ?&]seconrgﬁﬁam doI ﬁé@gg ﬁ}ae@k up any
powdgr agglamerate gomposents tharadi. chi mey 552 | ocat es above
chanber 560 and partly shares a wall 559 therew th,
which wall 559 forms the bottomwall of the chi mey

It is 65 Acwdpast Figlirds 854 emdwd oﬁ’lg sté%t%@%w ﬁ@é?ﬂ%;w'b‘%ths of the
erns "above", "bottont and "top" are only used o
first 4f5ahd SRCRILASGPATians ofdbetairstienm 483 farataseesf illlr’sttdéligg. As the
i j 50 1.0 ri ion that the manifo
skilefT3RrsBhn b Sl B B Al Bl poRBaR M c466 e croated
conciprentiyd edtheoranéfokipab® elpdnagatiseit ofiealafldie a€ %@W%céé%ce 426, as

.. hasg.a_chim i nl et 553 and dual chimmey exits
'”d'c%gabf) ngﬁ”%g?’ e %i mey 552 directs inward ai rflow
583 (again, as exclusively receivedthrough the air

inlet grille 470 as shown in Figure 17a) fromthe
FiguresilGrand il Alsbows E8serichmanifolirgs0 foriths ikt medietRentdiSpenser

. 0._has duyal chanmber inlets 573a, 573b and a
devie§ DB o S5alas o7 {ana e hAfE s neasipld $SQpwiincD-hole’ type
bleedchelebs80.i ntirise R&Res Id %Heaée%okagt r‘iﬁaﬂﬁélb% %i@% I[3%H4e§hond to
hol.es of dianeter about 3nmm and each i's provided W

featurgsiin 4 first veaniioltb #5Q are tlesignatedssith |ike ffferents raimerals.n
Figures 17a and 17b, the chimey exits 554a, 554b and
chanber inlets 573a, 573b are positioned to be

It willeio aperdcidtedetaah tias beéremusa’mﬁéﬂahd%ﬁﬂd&flkgggg?@id Mdtifold 550

ocket 404a, 404b (see Figures 16b an _
corrediiBei Inatepbtls 4D-anichpaaiing! 4k suh Abal (@negmay be readily
it ' i : f,.the inward ajrflow .
su bStE%t%Haer'é Ffﬁ ?tg%{’ fergfhvelogﬁr{dhrgggﬁzgﬁ%&g &l(slé}ezlsgbgg\’ncgohlgwgh instead
of thet fizholel typeybleedtol& 5180, thé4bcdnd hnifold 550 has two elongate slot
form bleed holes 580a, 580b provided to the wall 559, which separates the chimney

552 from the chamber 560.

In more detail, second manifold 550 has an inner structure in which chimney 552
locates above chamber 560 and partly shares a wall 559 therewith, which wall 559
forms the bottom wall of the chimney 552 and part of the top wall of the chamber
560. The terms “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 is
shown in in Figure 17a. Wings 556a, 556b are provided to the manifold as before.

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
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chanber inlets 573a, 573b and into the chanber 560.

This airflow at the open blister pockets 404a, 404b
wWe@niora68980 t he powder contents of the respecti VRCPOBR@6604623

404a, 404b and enables the transport thereof in the

i nhal ation airflow 583 fromthe chanber inlets 573a,

573b to the chanber outlet 564, and thence to the

i nhaling patient via the nouthpiece 426. El ongate sl ot

form bl eed hol es 580a, 580b are provided to the wal

[ b
througpte it e SRR £/ ERs ShBufriniigtie Tia)deosdbe chiwasy miet 553 to
the chitané g eflits 58M4a f 554B . h‘ﬁbrbﬁéﬁ%(%ﬁégﬁé(s ﬁﬁaltc%q?‘ﬁod@’ Inl%"(:’sd'gma 573b

and chanber inlets 573a, 573
and peglrasalen ext 564FTger<ﬂmnméa eaqrtd 5154@ 554bua|®d chbm!déraﬁl@ts 573a,

Ob.ac u ct ~second ortlons
573053 otk gt Bt Gilos 5o feﬁh digineler shaut SBHE 3nd Pagh i provided
with & hesprtive BRuslioreciebiurk 559, BB‘? chanber 560 to
di sruptively inpact the first portions 585 of the

airflow 583 that transport the entrai ned nedi canent

As SH%WH% Fﬁlﬁle% EZ%:@!WH WF?Z ?%Hﬁ%yégga\f\dg{iga %ﬁﬂ) @ﬁ:ﬁamber inlets

573ab|5€éb arel posifidred 36 bamcanitdlidachtothes slith thatWMhen an open
near

blistey; pRgke Sgt“tor(}% %8?&6@?{9@55%3682@%3%&%% a@gg;ntnﬂweto at an
o 18547 T TG e i 5
dlrectﬂ(ﬂ) viaThe Qnem‘smdm 40«m,| 4@¢ba£ronf thaec bhibiregdexite! 5’5@‘30554b to the
charf i SR et Pt APAr e 56 e evEon 41 30S spen blstr
pockéte 40, SE EnRaifs the Wéecoﬁteﬁ&eoﬂtﬂéeggépggﬁ\(v reg&s 404a,

changed dependi ng on the nedicanents to
404bf aag @m@blgqs,t@petraesmrbsthem in4¢eh. mbmdatmm laitflew 583 from the

I G nd seco p 585, 586 of .
charBREHEE 5738, 528 th e (PRRARGS MR, T yhence, Rothe nhaling
patiemavia tiod chdefiifhiese d26esul t of patient inhalation at the

nout hpi ece 426. As will al so be observed from Figure

17c, the bleed hol es 580a, 580b are confi gured
Elongate slot form bleed holes 580a, 580b are provided to the wall 559, which

separates the chimney 552 from the chamber 560. The elongate slot form bleed
holes 580a, 580b locate distal from both the chimney exits 554a, 554b and chamber
inlets 573a, 573b. As graphically represented in Figures 17a and 17c, in use, the
bleed holes 580a, 580b act such as to direct second portions 586 of the airflow 583
(the “bleed portions”) from the chimney 552 directly into the chamber 560 to
disruptively impact the first portions 585 of the airflow 583 that transport the entrained
medicament powder and thereby break up any powder agglomerate components
thereof.

Referring to Figure 16a, each bleed 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
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and arranged so that the second portions 586 of the
airstream 583 additionally flow around the boundary
wae7a6s0691 of the chanber 560, form ng a sheB€TiGBRI06/004623
air bl anket adjacent the boundary surface 591 . This
~ hel ps alleviates deposition of the nedi canent powder
on the boundary surface 591 as the powder is carried
towards the nout hpiece 426. It will be observed that
the internal structure of the manifolds 450; 550 is

such the | ongitudinal axizs of the chi mey 452; 552,
eaCf\/\ﬁﬁéﬁ%Qiﬁ 5308, 3 Qnist hEMeh; meleed splessa 05 580bdhereéore have a
apelt% b AT ForF e, 11, SR8 5 U b0 s, s

dimefsimns568y betihaimged tdepeadingam theemetaheints 1 bt efiv@ed from the
. b 573 b t he chanber exit 474; 574. Thus, the .
bl|st%|séré%s %g??'i *486; 586 of the inhalation airstream
483; 583 inpact the first, nedi cament carrying
portions 485; 585 in the chanber 460; 560 at
As will Brtappigtieted, Hbedirst and geaendiipbyticrts 585h58G 0 ties airstream 583

are (B EAP et Gurkibrty ' B8 i BTG BRY RS £ Taswl AF palif inhalation at the
mouthBléckalab.t o be via the chimey inlet 453; 553, which

then acts such as to 'separate' that total airfl ow
483; 583 into the "open blister directed air portion

e s o oed BouF BAENTE 3 5554t qomure
and poangexh sé8hat fitbsécoral pdvtions S86r ofbeeaibdteetn BeBeasddiishally flow
nb§é13460' 560. Good control over the

) ) to, th
arou%cﬁgﬁﬁt%%n%@%gqyc %p .ofihe alRMber 568k tfpeningr a sheath-like air

t f i1V er: [ -
Dlankch BT PEDIUMEEP suifele o 11 EllS Bfiodated deqdion of the
medigg@ent peyvdes onhitlecbamelapp saifate 58itds therpowtief i bawieddowards
th thiﬁ arr ement. For the third nedi cament dispenser
enbo& REgCe fng a pair of nedicanent carriers 400a,
400b, the bleed air portion 486; 586 of the total

airflow 5 483, 583 is ideally 80% or substantially

It wilgbegobsgevashihaidbe patesial gtiustusagf theemapifoldd 456 1650sis such the

onait SRS kLot by 382885 SEHERSHLARR rhBEEE Glbho it 453
553 to the partition wall 459; 559, is perpendicular or generally perpendicular to the
longitudinal axis of the chamber 460; 560, which extends from the chamber inlets
473a, b; 573a, b to the chamber exit 474; 574. Thus, the bleed portions 486; 586 of
the inhalation airstream 483; 583 impact the first, medicament carrying portions 485;
985 in the chamber 460; 560 at right-angles thereto or generally at right-angles

thereto.

It will also be observed that the the manifolds 450; 550 require all airflow into the
manifold to be via the chimney inlet 453; 553, which then acts such as to ‘separate’
that total airflow 483; 583 into the ‘open blister directed’ air portion 485; 585 (via the
chimney exits 454a,b; 554a,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
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550 upon patient inhalation at the nout hpi ece 426,

particularly via the chimey exits 10 454a, b; 554a,b
w7/ ogshaps nore particularly, via the chi MmRYT/GBR@6904623

473a, b; 573a,b, since the blister strips 402a, 402b

will not forma conplete sealing fit over these

openi ngs into the manifold 450; 550. Nonethel ess, any

such air | eakage is negligible conpared to the _
i ntended total inhalation airflow 483; 583 drawn into
0 through the chimmey in|et 453;
peroa3a8ereRe refalive {p i datel Aidiow enterial eumanfiod 450 550 via the

chimAbyV ghigesea3; b%@BE”EO%gFe%l% ﬁéﬂ% tﬂ?nW‘ltﬂl ds rﬁgﬂﬁ%lﬁts g\avmg this

are one-pl ece j ection noul astic conpo

arranﬂﬂr@erﬁartF@meel thirdt meedieaimicalt d@lséérﬁlserSBéwaee h‘@ﬁiﬁg a pair of
HDPE) since

medn&éﬁ%}n? ggprfeg'g ) O%gﬁ@byﬁ';eh%lﬁ%gﬁ@l wmﬁgﬁné%ﬁg the total airflow
483; 168 fsoh@eaﬂ@oso%ﬂbr élﬁbﬁéﬁﬁél???%dhﬂhghpélaﬁ%i bé%ls?ﬁ;g{:'tﬁrj?)ugh the

moul di n having a ent ow ‘sur

OpenéﬁeﬁQﬂﬂe? Qﬂaq|4|Q\4be or inhibit deposition of the
nmedi canment powder thereon. However, other nmaterials
and manufacturing or noul ding processes coul d be used.

It willAse apprecigted thdttieereatifnikalyshd seme émbéahégém‘ﬁb tRE fShinifolds 450;

fluoro Iymers for instance fluorinated

550 léqup%{l)ﬁé‘l F;tpl@ﬂ]@’qlcgh@t theemputhpiecer ¢ Ber parhcularly via the chlmney exits

n r I propyl ene P
454a'B3 554&5‘%{39@%&%@‘@% erﬁ(?rﬁa?%t@?%yp é {5‘% %blna@e)gﬁ tots 2 473a,b;
573adn\anme the hh@tecstmenmﬁa t402benfll Wbt foPmCeoARSISte sealing fit over
cament C% npr of or coated with
thesenﬁ?%’?'f‘&?é”@n@\% manf P'Qo?‘%@oﬁ%eer’tbelﬁﬁs,samé sychraFteakage is
negllglblel:&ﬁh bRAf to BURerideR %}?Qqﬁﬂgl)étl&fl d‘f‘ﬁg?vct?g%%% @rawn into the
dhere thereto. Any novable part ave
manlf@&iaﬂﬁ@l g@%mugmthermmeymemw Esﬁﬂmaane tirdhiet delie B70.

nmovenment characteristics. Frictional coatings may
t heref orebe applied to enhance frictional contact and

In the athovecdes@ibee. d]nb@dlh"le‘h@éﬁh@'%émféﬁd%d%@ Effﬁfjé‘r“eeone P'hece injection
i onal contact as necessary. particular,
mou'é%dw pﬁfbﬁt'ﬁ ‘queqmen’fﬁyl\/b@evwmﬂcbﬂady, ﬁmmeynfommnﬁ@;easefare made

e I .

moulding the manifold 450; 550, in particular high-speed injection moulding, while
having a sufficiently low surface energy to minimise or inhibit deposition of the
medicament powder thereon. However, other materials and manufacturing or
moulding processes could be used. As other possible materials there may be
mentioned fluoropolymers, for instance fluorinated ethylene-propylene (FEP), and
other non-fluoropolymers, for instance polypropylene (PP).

It may be appreciated that any of the parts of the device or any component thereof
which contacts medicament may be comprised of or coated with materials such as
fluoropolymer materials (e.g. PTFE or FEP) that reduce the tendency of medicament
to adhere thereto. Any movable parts may also have coatings applied thereto which
enhance their desired movement characteristics. Frictional coatings may therefore
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adhere thereto. Such materials may for exanple, |ower
the surface energy of the relevant nmanifold surface.
wEioratdoy) fl uoropol yner material s are enpl oyeRPCT/EBI06/004623
density pol yethyl ene (HDPE) and/or nodified acet al
materials are also suitable. Suitable fluoropol yner
materials include those conprising nultiples of one or
nore of the foll ow ng nononeric units:
tetrafl uoroet hyl ene (PTFE), fluorinated ethyl ene
| ene (FEP), perfluoroal koxyal kane (PFA), ethyl ene
be aPQ{'g%f tpuelirnasy friglienaEvemact wndy lubrieasts (gi sdicory/nm)), used to
tet rafl uoroet hyl ene.
redué?ﬁrgﬁi?hg b@ﬂ%gﬁdaseﬁgéés% I'ch have a relatively high
ratio of fluorine to carbon, such as perfluorocarbon
PFA and FEP are particularly

In pa@fé‘ﬁg’ﬁ{t@é el EE%FJF Mavpe wvhedly prapartly cortarisgd af iy alternatively
coatdd bQFti%’iW'dfrWﬁoI!f ﬁ%é’t’éﬁh's\’%h%gié‘%g% e gen?jency of medicament to

non-fl udrinate yner suc
adhepe)ltly$nﬂtme8uclpcrh§m“at$emam fubeaxapmlgetdmrsmlef suvésce energy of the

o BRI R S B SRS RS oo it
densltﬁEb%&ﬁ&k@ﬁHDPE‘?fanHRﬁ nﬁ’é&nﬂé@écéﬁé@hidﬂ@nél@ ar88Iso suitable.

strate. Preferred polyner blends are
PTFE/ FEP/ pol yam dei m de, PTFE/ pol yet her sul phone (PES)

sutaPRnEEERRRTARIBL ialds o, ibiEhe 51 RRESH B4 b more
of thecrdnowmgalmammﬁcs unn@duetnaﬂabmyﬂsyléﬁe PTPE)! FIGBEnAtel ethylene
medi canment enser devices, nedi cament
propyigiie (EELE) PaHORBIHCRFENadBE A belyianeriarisfispemtwions (ETFE),
vmyld@ﬁefﬂf&%@)@j\ymﬁ a'r:1'd &%at%%&ﬁylgﬁé tét“ﬁéj%q?%tbgﬁﬂgr JIyorinated

onponent s of came iSpenser
polynrmys bahnhddaaﬁ/eom ceiatrmﬁu bigal ratigyi ofe diuohige Mes e¢drBbA, such as

perflyEEBEbAN s POl S o cBe BTTE (iAol ERPapT o wartiHlariycauitable.
Parti®ladyh & hepniute Bt - T BSatiRfithé B?opgi ﬁ@gp?seégﬂ@’(él&eolended with a

herein is for dispensing po ere
non-fh@rlnate@hmlymepansuchulaar Ipplyfaonidese pmlylamdesl,t mflyamide imides,

L L AR T RTERER  ——

resin&h%ése aideetlippmers often improve adhesion of the polymer coating to the

substrate. Preferred  polymer blends are PTFE/FEP/polyamideimide,
PTFE/polyether sulphone (PES) and FEP-benzoguanamine.

It will further be appreciated that the ‘Summary of the invention’ section discloses
additional details, modifications or adaptations for the exemplary medicament
dispenser devices, medicament carrier(s) and manifolds described with reference to

the accompanying Figures.

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.
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In particular, the device nmay be used in delivery of a
nmedi canent powder formnul ati on based on one or nore of
wo b@7nesddcanent s | i sted herei nbel ow. Wier e t hePEGB2®6/004623
is to be used with just a single blister pack, the
medi canent fornul ation in that pack may conprise just
one of the listed nedi canents (a nonot herapy) or a
plurality of the listed nedi caments (conbi nation
therapy). Were the device is for use with plural (in
particul ar two) blister packs, each pack may contain a
medi canent powder f or nul ati on conprising one or nore
of Ihe i sted nedi capents, .one _pack containin
fc?rna

The Megieamast GiSoRemaer CRoN eyl O ISRETSIBg. RRWARIEY, mEflipament
formuq’étldrﬁ pa?ﬁéiﬁér gpﬁd?ktﬁe tvghﬁﬁ%ntt‘@ﬁ ra8 it A8y alsbﬁderéiSSi‘JdN 48 asthma

[ister he nedi canent po fornul ati on
and chroria ebpﬁmktl\@qnqjmwesy disaask (GOEM), hmnchmsrﬂﬂd ¢hashénfections.
ot her pack. Typcially, each pack will have different
medi canent (s) than the other pack. Appropriate
In pariiedisf aBievidenal/ besuder inedetivbgdof 4 ﬁfédléd?ﬁerﬂwvme? formulation
analge3|cs codei ne, di hydronor
base@ pg(gr@ncprrmorq @&M@Edl@ﬁl’ﬂ%\ﬁ%kﬁtﬁ@ hegmggﬂlgw Where the device is to

oo w8 g g L 5 g Ao o ack oy
comprieddasooné dfethg. hsaéd Mndlcmﬂenim @afﬁo)mot}mrapyhbeat pledlity of the

Ilstedsrupgwg%?ﬁ%%kgorgg@%aél&)t erg:pgg g{kﬁer&eﬁ‘@a \ﬂq;q] %or use with plural
(in pm‘H‘Jammt r?lgs‘sic:ar abks, Egcl ?ﬂéﬁ a medlcament powder

formmiaunmpompasiaga:meoo mdrda off |thcad;ie’teei l(nedg:anmts h@\e pack containing

o o R e b b SRS 8 BHSEST e e oy macke. whero

the d@Vl%b%Cfo G§e witH Wbﬁﬁb@%ck@ the @edidagnatt eiowddtebritlation in
a, 9a-difluoro-1 1b- hydroxy-16a nmet hyl - 3- oxo- 17

one mrmwmmmmme@nqt foundinc the: ather eackot yndially. each pack
will h%Yﬁ atﬁ%é&}ﬁg&cé nﬁgig\rgg‘ blg:?gﬁergbp%énl%hg(sjlt Ie;t ors, e.g.,

al buterol (e.g. as free base or sulphate), sal msterol
( . as Xi naf oate), ephedrine, adren I|ne f enot er ol
Apprqmrlage raedigganents deys beagelast Sﬁtfl’omc aneﬁgesms e.g.,

codeE il pp it Bt foted %?%W?%*bﬁ%?h?*nﬁ' pisparations
e.g., dﬂstla‘mmuratte)lerglcm)@rg-;.nal‘crrmglymtep(ecg @sdhelsodium salt), ketotifen or
nedogrhen | 95:1 r@'j; The s%la rX s%ft? nrh(l)n 2Ctives egI rgéjpghearlgspo(nns penicillins,
streptomycin, sulphonamides, tetracyclines and pentamidine; antihistamines, e.g.,
methapyrilene; anti- inflammatories, e.g., beclomethasone (e.g. as the dipropionate
ester), fluticasone (e.g. as the propionate ester), flunisolide, budesonide, rofleponide,
mometasone e.g. as the furoate ester), ciclesonide, triamcinolone (e.g. as the
acetonide) or 6a, 9a-difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-propionyloxy-
androsta-1,4-diene-17p-carbothioic acid  S-(2-oxo-tetrahydro-furan-3-yl) ester;
antitussives, e.g., noscapine; bronchodilators, e.g., albuterol (e.g. as free base or
sulphate), salmeterol (e.g. as xinafoate), ephedrine, adrenaline, fenoterol (e.g. as
hydrobromide), salmefamol, carbuterol, mabuterol, etanterol, naminterol, clenbuterol,

flerbuterol, bambuterol, indacaterol, formoterol (e.g. as fumarate), isoprenaline,
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reproterol (e.g. as hydrochloride), rimterol,
terbutaline (e.g. as sul phate), isoetharine,

W@ eioooerder ol or 4-hydroxy-7-[2-[[2-[[3-(2- PCT/GB2006/004623
phenyl et hoxy) propyl ] sul fonyl ] et hyl ] am no] et hyl -2(3H)-b
enzot hi azol one; adenosi ne 2a agoni sts, e.qg.
2R, 3R, 4S, 5R) - 2- [ 6- Ami no- 2- ( 1S- hydr oxynet hyl - 2- phenyl -

t hyl am no) ~

purin-9-yl]-5-(2-ethyl-2Htetrazol -5-yl)-tetrahydro-fu

ran- 3, 4-di ol as maleate); a4 integrin inhibitors
metq:prgter@rz@,) p[aep;qlepg[m (alnenw@r@pga@l@mmq, plrbuterol (e.g. as acetate),

repr %PC? éé %e?% quﬁ &2(%%3)3@@%8,@ ntﬁ] Qut%fb r{eén o?? )sglﬁ'nﬁgej) lsoétharlne

tulolmtemanm c aC| d (e. g agrfree acid or potagshydrof@rt[R-[[2-[[3-(2-
di uretics oride;. anticholi ner

phenyﬂﬁtawﬁerqnw@@lf@ylwmaaﬁn@]@} y|‘?(%ﬂ)’69nlﬁﬁhlaéphm @eleppsine 2a
agorﬁé‘tb gpl WSRh@S@FQ %nﬂno 2‘:@@.t h?&%ﬁxm@%@{l—%ﬁﬁéﬁﬁ%ﬂ%ﬂammo -

dni sol dne} |nes
pur|mﬁqll]kﬁ}ez-ehm-ﬂhytdtnazat-ﬁ-fyl)Ltjéﬂ”ahyﬁdrbthﬁthM uroat(e goras maleate) ol
t heophyl l'i pe; .t herapeutic proteins and ge ptid
integriRsul i n or NGIRIAGon: vacEdes, di aghdrsdé- ({[éﬁanwp@rbonyl) -1-

plpeﬁ&ﬁ&l?(ﬁ&ﬁén%dexlygmaépna@ f(?e‘t?)g H?l?;cﬁylpf Q -r% Hyl&%r{c@g { he

acetyljaiind}pert@ndysyamiod] psdgiempld acid. (e. gawsaﬁ‘eel acmejrqiotmsnum salt),
m ne salts.or, as ddition salts) or. as es

diur £5y.8-0y, owlogﬂﬁwar@gg@ﬁ@grg&s a"sgsoI'RféFQQ'u(’é ég as bromide),

tloterYl%ataQﬁ))plﬁé’ &pbkmobﬁjrﬁh%o?ﬁlbhé‘ét gl g’incgdi‘flso?{eabhildir{%oﬁ@one or

he nedi canent. The formnul ated cament product
predmsom@ect@ntmeea 9o tamﬂmhy(llnee CtlohgeetlanpMélmate lysine

neofl AR, 1FRTAFARS" ShoBH e wBlat RY sBfiBhens, incuin or
glucagun; alaecimels, leliafhostics, Sthd @@Jn@ ﬂﬁ@%méﬁeﬂt wiPbe clear to a person
nmedi cament conponents of conbi nati on therapy product

Skl”esir'@ the@art thatyw ér%apﬁwmlatﬁnthﬁén@dl@@peatﬁwmaytbehgsml in the form
of ségfr%t, ' %.'gmséﬁag@ha teﬁ‘%‘?rgrﬁm(eféglts A g%@a&&ﬁubh éﬁ?‘t&;?ro?'a% esters

I cholm nergic agen or exanpl €
(e.g.Mower Mdikyl Btdv Pooas leeﬁfse(}et@[ hyd‘rh@@)r‘tosip)tlmlgé e activity and/or

eno agoni sts, antiinfective agents (e.g.
Stab'gé( %ﬂ% %f‘?%'ﬁ@P -an antiviral), and anti hi stam nes.
Al'l suitable
The formulated medicament product may in aspects, be a mono-therapy (i.e. single
active medicament containing) product or it may be a combination therapy (i.e. plural

active medicaments containing) product.

Suitable medicaments or medicament components of a combination therapy product
are typically selected from the group consisting of anti-inflammatory agents (for

example a corticosteroid or an NSAID), anticholinergic agents (for example, an My,

- Mz, M1/M2 or M3 receptor antagonist), other B,-adrenoreceptor agonists, antiinfective

30

agents (e.g. an antibiotic or. an antiviral), and antihistamines. All suitable

combinations are envisaged.
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combi nations are envisaged. Suitabl e anti-inflammatory
agents include corticosteroids and NSAIDs. Suitable

W@ 0706898 er oi ds whi ch may be used i n conbi nat PORGBRG0K/004623
the conpounds of the invention are those oral and
i nhal ed corticosteroids and their pro-drugs which have
anti-inflanmatory activity. Exanples include nethyl
predni sol one, prednisol one, 5 dexanethasone,
fluti casone propionate,

| car bonyl )
Suita?ﬁ‘%?q{ywp Iﬁ?ﬁ grlyﬁgg%)f R ool on%rop%)(%]nd NSAIDs. Suitable

: e
cort|c6<£st%|ﬂ§ﬁ1('j$ﬁy\ﬁ%hr gﬁ%?‘l’%é‘hl% d 613367% I%g*] ne: §5r%bunds of the

lnvervtwrpa@pﬂ@ﬁglamh/amﬂnrdmlad cﬂ)rtlobsthrelde arwbtm:r brs-Br@jsCwhich have

anti-RiagIb R, SEREh S EXApBsg Mol methylopresisalonas sredisolone,
dexafritghdsongl fldtl@ééﬂi’ieoﬁ&%g)?on]a@e e@& 9&)d|ﬂ@6’rgeﬁﬁvp¥(§efg ranylcarbonyl)oxyl-

fluni solide, nonetasone ester’s
11B- r@;g:trexy 16ocfmaimy| aajmmcaroetaenndﬁeneufmambom|c acid S-

cic buti xocort propionate, RPR- 106541 , and
fluoragpe %@"eﬁ g e @1168§1M@Xsd§6¢6ﬁﬂehhab3fdxm-1 Tapoopmonyloxy-

andr@éth[)l'(,ﬁ@?Tée 1?[9?8@)%@’ 'é?lgl 5@@ %%&{ qfl?rgl%hgé-yfs ester,
beclanethas@miréwér@ le.d: Glh@an?-é)?oﬁibﬁéfeb%férobf; e 47,21-dipropionate

fl uoronet hyl ester uor o-
esmri?é’ﬁd@?o’ﬁ'd?an@mﬁ%@"ﬂ%yinR91]83QnQbeh§ﬁn$ okg.gl the furoate ester),

h 1 rbot hio
tnamg@logﬁ% yaic&ﬁprrgd‘néé . ﬁaﬁéﬁérilae %%egé‘mg?,f ﬂq}g\xgcg proplonaté, RPR-
10654 b, lapdr STy126% aHneIteIm}dd- &oﬁtmstemlds include fluticasone propionate,

3-tet th cl opr opyl car bonyl ) oxy- andros
6o, 9q; d?lu(ogp (2] gﬁ’é’digxyg?&g'r”b%%'rb?g'[(ég}f/léﬂﬂl-dﬁaﬂbmleyﬂ Carbonyl)oxy]

g e 2R S0 HASCA T N Shid Pl s o
17oc-[(21-fuiﬂaﬁﬂ@arboﬁ?l-)@@]bqu{?)hh)ﬁdréxﬁ\-q 6d- rﬁetl'ﬁ/l Bl H%BVA 1%3&85(9 17p-

dichl'oro-1 1b,” 17a net pre gnadi en
Carbomomacad o'iTﬂuorpmqtnyl] estar, &, Qa(mﬂlrwodsiﬁnlwdroxpaﬁa)methyl 3-0x0-

TS5 et o ot

acid \ﬁﬂ:ﬂéé@ﬁ#ﬁah Mooe‘ds@e?r25996@9@( cﬁfwmﬁfszﬁ xy-16a- meth -17a-(1-
Y i co Pl

t dal conmpounds havin ucocor agom
methqug[os Sy I Qg@glgo%)/-B -OX0- androstg 1g 4-diene-17pB-carbothioic ac:d S-
fluoromethyl ester and 9a, 21 dichloro-1 1B, 17a methyl-1,4 pregnadiene 3, 20 dione-

17-[2" furoate (mometasone furoate).

Further corticosteroids are described in WO0O02/088167, WO002/100879,
WO002/12265, W002/12266, WO05/005451, WO005/005452, WO06/072599 and
WO06/072600.

Non-steroidal compounds having glucocorticoid agonism that may possess
selectivity for transrepression over transactivation and that may be useful in
combination therapy through the manifold herein are disclosed WO003/082827,
WO98/54159, WO004/005229, WO04/009017, WO04/018429, WO03/104195,
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selectivity for transrepressi on over transactivation
and that may be useful in conbination therapy through
wo b@7/0689d ol d herein are di scl osed W03/ 082827PCTDGB2006/004623
W98/ 54159, W04/ 005229, W04/ 009017, W04/ 018429,
W003/ 104195, W03/ 082787, W03/ 082280, W03/ 059899,
W003/ 101932, W02/ 02565, W0O01/16128, W00/ 66590,
W003/ 086294, W04/ 026248, W03/ 061651 , W03/ 08277,
W006/ 000401 , W06/ 000398 and W06/ 015870. Suitabl e

WOl e S R R EeESS (0 Rae N b /02565,

WOMAPESH ag1hi i 000/56800 W@o@ﬁéﬁdg@?ﬁfﬁ%ﬂﬁ@%@%ﬁ,; WL003/061651,

| eukot ri ene ant agoni sts, |
WOO3(0R27es iV¥9064@QQ4%ﬁ hWDO&D80398 wpt 4¥ ©08/aH 5878st ase

inhibitors, beta-2 integrin antagoni sts and adenosi ne

receptor agonists or antagonists (e.g. adenosine 2a
Suitabiponi SISAIDscytipkluge a i st engld i :

ant agoni sts) . i nhj bi tgogqgg cy?%'&ll%ﬁg’cg%t Eggdg)%gormg_ sodium,
phOSPF%f??tféﬁ%%e(PﬂEﬁi iphibitoss - (Bxganihieephyifing NE®EA linhibitorss or mixed

' i ' | 2 W03/ 13055, / 30537, _
POEYREE Y T RRE el o SR s
iINOSCERBbitaThj Iriypterse ane | eldstabbomaibiiors:| BS@BD iiﬁteﬁ%@t@&éﬁms and

dency! t abl e Pronchodl | ators are b2-adrenoreceptor .

adenguinh; ISCEPIAr RJNLH @ Atrgerislsl (q.ovhadenosine 2a agonists), cytokine
0 i.nal i . s_th .

A e ey SKe! EnER LIRS e hifng synthesis or 5-

lipoxygeneseaimbibitowhi cxarapleseot iN@Se ibilsitars iAciat®UhSse disclosed in

woodA¥BeEC Hioghihate Wogb/dtar wiCEikia o, #od oadi009/62875.
Exampiés 6hCTRB ihﬁibﬂof@i‘“n@mteech%? aisf%idg%!dqn %%&@%{ ol

such as the R1Rdi ast er eoner or I nstance
fumarate or terbutaline and salts thereof. O her

Suita@l?%%ﬁ%@q@%}%g{a}erg g{z%ﬁgrta%gpggt%gi_a%to%is?s(.,eincluding salmeterol (which
may iy draxgmatd by @rQW%HBHtin%ﬁgéﬁ&r%E%é HLRAEHEH] for instance

oxygk butyl ) benzenesul f ona ,
salmeiefop ximafoate( gqal’(ay_tancrfi_y((g\ﬂ"rbm{1 @y llale Iaymcewwtéohlxaisiﬂgw@mélﬂiomer,
eny, - 1 ept OX 0]
such éntggngséudaf@[ﬂ%%efspﬁ%ﬁq )sga%)y]ﬁrggg}éul%gfey 02 as the free base,
formoterdl Gwhichabepyd h @xEmats Xy kiftg& Widstereomer, such as the R, R-
.. am nol- ]f hydr oxyet hyl } - 2- (hydr oxymnet hyl)
diastereomer), for “instance fofmoterol fumaraté or terbutaline and salts thereof.

Other suitable B-adrenoreceptor agonists are 3-(4-{[6-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)hexyl] oxy} butyl)
benzenesulfonamide, 3-(3-{[7-({(2R)—2-hydroxy—2-[4-hydroxy-3-hydroxymethyl)
phenyl] ethyl}-amino) heptyl] oxy} propyl) benzenesulfonamide, 4-{(1R)-2-[(6-{2-[(2,
6-dichlorobenzyl) oxy] ethoxy} hexyl) amino]-1-hydroxyethyl}-2-(hydroxymethyl)
phenol, 4-{(1 R)-2-[(6-{4-[3-(cyc|opentylsuIfonyl)phenyl]butoxy}hexyl)amino]-1 -
hydroxyethyl}-2-(hydroxymethyl) phenol, N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-
[[(2R)-2—hydroxy—2-phenylethyl]amino]phenyl]ethyl]amino]ethyl]phenyl]formamide,

and N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine, and 9-[(R)-2-(2-{4-[4-(2-amino-2-methyI-
propoxy)-phenylamino]-phenyl}-ethylamino)-1 -hydroxy-ethyl]-8-hydroxy-1H-quinolin-
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henol , 4-
g) 2- [(6 {El 3-(cycl opentyl sul fonyl ) phenyl ] but oxy} hexy
WO @mioessPe 1 - hydr oxyet hyl } - 2- (hydr oxynet hyl ) PtEGBRG06/004623
N-[ 2- hydroxyl -5-[(1 R)-1-hydroxy-2-[[2~4- _
[[(2R) - 2- hydr oxy- 2- phenyl et hyl ] am no] phenyl ] et hyl ] am n
o] et hyl ] phenyl ] f ormam de, and .
N-2{ 2-[ 4- ( 3- phenyl - 4- met hoxyphenyl ) am nophenyl ] et hyl } -
2- hydr oxy- 2- ( 8-

- yl hyl d
2'°ngyF %%?Vai)%g %‘H)Fﬁ;éfgrglﬁb?ﬁ%gﬁ&rzagﬁi{lﬁilﬁs ;mbgaggt?ng Bg-ad renoreceptor
agorf?éle(EWB@WH o )ﬁ%ﬁﬁb@ &~ & It er a h(:}(/dcﬁﬁesxgﬁectl e Lroncﬂodllatlon

droxy-1 n2-one.
for aboutslh bounsemrdpnger. agoni st is a | ong acting
b2- adr enor ecept or agonl st (LABA), for exanple a
provi des effective bronchodilation for

Othef BRI SorseR e RIQisig dnciugs Hbpse deseribadriedbiR 62/066422, WO

02/0B9RP, G 02853 VRBSASIaE 68 W 7 s ey dse9r04, wo

04/0VIBTS3/ QRTR0200MY0 2044916578, MDA 5
o oo ee? WO 2004/ D37773, e Qs%‘”‘mﬁ?’ WO

2004/05746839790 WBDOSI80T8R,768VONWOR00103B768)d WO01/42193  and

@ﬂ? 2160. Suitable phosphodi esterase 4 (PDE4)
woo, %%@brs i ncl ude comnpounds that are known to inhibit

the PDE4 enzyme or which are discovered to act as a
PDE4 i nhi bitor, and which are only PDE4 inhibitors,
Suitahlst plesphvdierersseoh (IPBE|49) inhiloitdre rmdﬂﬁd’@&f@mﬂfuﬁd@ethapﬁre known

to m?L@gHaeyB@Eﬁ ?W’ﬁ%t"g D%AH‘ &re ab?goié%re{d&lc)gfﬁtgﬁ{sefa%%mmtor and
whicHare @hlnglEheihhﬂﬁtoF@gﬂftS% %n‘d%hlfcﬂrl?ﬁ%ﬂ chgﬁmembers of the

catal ytic formwhich bi ram w
PDE family\as yvedliag B@cE%yGeherallmsfmefarn‘w foouse wmmm mHiigor which

has arnqld L@‘?P‘égftf{l}? t ﬁg?gg(?ag ¥§ (ggé)grzr@téqaﬁq@%g%gﬁageOfRDtg,%catalytlc
form ﬁhk"’"n“."ﬁéé‘ ram A b %@EW I BRIE TR0 el i which
bindst rlajllpra?ﬁltvﬁtwta' v iafithitphi F:BF1 é‘ﬂ)@ g;gégéfsﬁbﬂﬁ}%\"é %blgsOLWﬁgﬂwe cAMP

affinity is denom nated
Catal)glptséte(\'}‘.PQE binds Rrans Seolmrammzta Ichnfﬁmtyustdém)mlnated the "low

0 S used to_deno
affinit upm #ﬁ’%ﬂé PB4} B th SRar o BF thid catalytic site Which binds
rolipram with a high affinity is denominated the "high affinity" binding site (HPDE 4).
This term "HPDE4" should not be confused with the term "hPDE4" which is used to
denote human PDEA4.

(1
[

A method for determining IC5qs ratios is set out in US patent 5,998,428 which is

incorporated herein in full by reference as though set out herein. See aiso PCT
application WO 00/51599 for an another description of said assay.

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
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A nethod for determning 1C50S ratios is set out in US
patent 5,998,428 which is incorporated herein in full
whyooreéssrence as though set out herein. See al BOI/B8I006/004623

application WD 00/51599 for an another description of
sai d assay. Suitable PDE4 inhibitors include those
compounds that have a salutary therapeutic ratio,
i.e., compounds which preferentially inhibit cAW
catalytic activity where the enzyne is in the form
that binds rolipramwith a low affinity, thereby

side effdcisithat apraredty efd buked tohiahibeithmamérforrp thatbinda kelipram with a

ign ) ARSIRRE RSO AR CHRg: R iRt have an
ICs0 ﬁﬁtbfﬁfdtﬁﬂlt 0oNBPYRsttenas fedirie trfmlagrq o thePDEP CaRipRidt form that
.1 or greater as regards the 1C50 tor the PDE4

blnds: mI@Iramlvth athigh bffinithidivided blithe ddxyifomthe forrgithat binds rolipram
affinity divided by the 1C50 for the formthat binds

with adow giffiniiywi th a | ow affinity. A further refinenment of
this standard is that of one wherein the PDE4
i nhibitor has an 1C50 ratio of about 0.1 or greater;

A furﬂ"ﬁérdefr@érhén‘d & thidestaatam® iefthathsr driedhemliniehd PDE4 inhibitor has an
eting with the binding of 1nM of [ 3] H]R-rollg}ﬁam

onp
|C50t tetle pbrabost OPbEr arealer bsaidsratiel ispthenyalia 19 athei tFso value for
affinity over the | C50 value for inhibiting the PDE4
competingl with theabinding f dnVeof [SHiRviblipranbtmagorml of jPREH wihich binds

rolipiagl e g AGHE) et SPBHERC! HAIfE: oBiuRfinSh PR P DR, catalyti
actlv%ﬂ,ggratl Qi ﬁaggtr&iqr%& @fth @ﬁ@\gtag&m ﬁlg%néuloual{/le cAI@IE’ as the

subsfregf erred conpounds are cis
4-cyano- 4- (3-cycl opent yl oxy- 4- met hoxyphenyl ) cycl ohexan
-1- carboxylic acid,

Mostéqlﬁt%b%?%eﬁépo i}_é% WQQ:IE% cho\%r 8@%@3&&5 10 b éfeater than 0.5,

y
ons T R TR %&@fdo%iiﬁféx?éf §FFeter oz 1P, Prefered
c;omm)wrms:c g@eofc:@ gnpgaand% (\Bmydﬂogenﬂmﬁloﬂg@;m&MXWhg%t)qzdldﬂﬁexan-1 -
affinity, |n|ngS|tean I C av n | rati o
carbeplig. 1 or gFlat er. CRHrEDAMEthXY - %&ﬂ%gﬁgrﬁyc mghoxy-4-

difludrBRietstypRERyIfeyicHEXaf-1-3né B SR§AINHASW- (340yclopropylmethoxy-
4-difluoromethoxyphenyl)cyclohexan-1-ol]; these are examples of compounds which
bind preferentially to the low affinity binding site and which have an I1C5q ratio of 0.1

or greater.

Other suitable medicament compounds include: cis-4-cyano-4-[3-(cyclopentyloxy)-4-
methoxyphenyl]cyclohexane-1-carboxylic acid (also known as cilomalast) disclosed
in U.S. patent 5,552,438 and its salts, esters, pro-drugs or physical forms; AWD-12-
281 from elbion (Hofgen, N. et al. 15th EFMC Int Symp Med Chem (Sept 6-10,
Edinburgh) 1998, Abst P.98; CAS reference No. 247584020-9); 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
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met hoxyphenyl ] cycl ohexane- 1- carboxylic acid (al so
known as cilomalast) disclosed in U S. patent
wWh2®3068988 and its salts, esters, pro-drugs orPENEBR®aN04623

forms; AWD-12- 281 fromel bion (Hofgen, N et al. 15th
EFMC I 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 ;
D- 4418 from Chirosci ence and Schering- Plough; a
benzodi azepi ne PDE4 inhibitor identified as Cl-1018

WOQRHE 7665 4¢-8%) fremdKyawa iHakked -01284/A drom Nappnflaaideds) b.J. et al.

cor S5 ORISR OPPP SIS0, 0 AOMEER AR ok o

28): AbseP2388Y; Besmildst] (A r@vﬁan@NoQ¢§®4cﬁpsz(3§@1d d%thdlazinone
Ceneva 199%]( 1998, 12 (Suppl. 28): Abst P2393);

(WOPYHrahv) e disclesurefalrwhish ischarskyoncerpomted iy deference) from
) 9 i . ; . .
oy e ARRRNER | L0t P SRS 24l o ey
8-meﬂznw£®4mnethweeﬂtel)3}[nﬁgliakﬂiﬁrﬁ]yrﬂcﬂ:b?tyl}?l;}lﬂfdgewrobylb%naaFhide which
. , 4a, - r.o- 8- nmet hoxy-2-ne enzoq| c] |,
Is a mgﬁﬁa‘%ﬁagﬁﬂfﬁéﬁﬂ bmr]wmpmfmS?/Q% Bnﬁnés%d@a&[pa&éwﬁ% RN by Byk-
Gl P o TS ] e RS Hel P SAMPARRRS fésfarma:
VM5 o4/6i565 fromuleenalideoeT elstte(fanape Saiyalel;| Fujy, &ded fahr hif?harmacol
Vb5 \Y (R T-440 (T be Sei yaku;
Exp Hopty 1098: 28 763) BRAI2E5 Exp Ther . 1008, 26411 )
162), and T2585. Further conpounds are disclosed in

W004/ 024728, WD04/ 056823 and W004/ 1 03998, al | of
Further axeonapeunsis i are edlisamsadcblie AN 728; gi WQLAA568823  and

WO0oRiR)3d3es &1 &P B %?Md@}rg%ﬁ as antagoni sts at the

nmuscari hi'c recep i cul ar those conpounds,
whi ch are antagonists of the M or M receptors, dual

) tagoni sts of the ML/MB or M2/ MB, receptors or )
Swta@@ﬁnaﬁv RPEdiS agenisnarevhose amPewndsHthet ot as aptagenists at the

s GRROBT SchRAL ye, ShL Nts o b
or Msc ogrspdonisnequaioamtagopistee, ofhytees di@Msner Madde rewepbersdsr pan-
antaq?):ﬂ?ﬂgo&rf Qﬁé '|\X1/ﬂ9/'ﬂ)|3”r'e%<ta&%‘?s‘?'. g(e?npsfgrlytéon?géunr%st i%fuld%rt%e alkaloids
of the belladonna plants as illustrated by the likes of atropine, scopolamine,
homatropine, hyoscyamine; these compounds are normally administered as a sal,

being tertiary amines.

Other suitable anti-cholinergics are muscarinic antagonists, such as (3-endo)-3-(2,2-
di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1] octane iodide, (3-endo)-3-(2-
cyano-2,2-diphenylethyl)-8,8-dimethyl-8-azoniabicyclo [3.2.1] octane bromide, 4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-azonia bicyclo[2.2.2]
octane bromide, (1R,5S)-3-(2-cyano-2,2-diphenylethyl)-8-methyl-8-{2-
[(phenylmethyl)oxy]ethyl}-8-azoniabicyclo[3.2.1] octane bromide, (endo)-3-(2-
methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane

iodide, (endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo
[3.2.1]octane  iodide, (endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-
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O her suitable anti-cholinergics are nmuscarinic
ant agoni sts, such as (3-endo)-3-(2, 2-
wa@leeo20649eEnyl et henyl ) - 8, 8- di met hyl - 8- azoni abi cRCT/GB3008/004623
1] octane iodide, (3-enc/o)-3-(2-
cyano- 2, 2-di phenyl et hyl ) - 8, 8- di net hyl - 8- azoni abi cycl o
[3.2.1] octane brom de, 4-
[ hydr oxy(di phenyl ) net hyI ]1-1-{2-[ (phenyl net hyl ) oxy] et hy
| }-1-azonia bicyclo[2.2.2] octane brom de,
1/ ?,5S)-3-(2-cyano- 2, 2- d| phenyl et hyl ) - 8- met hyl - 8- { 2-
azon[aétmbwigﬁrﬁ’aﬂ ]tha)ma)ddsmimyﬂehda)—a-z(amyabof%;ﬂdn{tl&oah&m -2-yl-ethyl)-8,8-

dimefig}-fazpRiehicYShid Sdsags | dodige, and. ofandiokgr{2.2-diphenyl-3-(1-

i 3 LARRHISL A
phen?lerﬂgﬂgein:%gﬁ eﬁﬁiﬁbgﬁﬁp I}%@gl cgﬁ%nyyll’@; t hynla b|cyclo(¥3 r:rze 1]hy e octane

bromigleoni a- bi cycl o [ 3. 2. 1] oct ane i odi de,
(endo) - 3- (2- car banoyl - 2, 2- di phenyl - et hyl ) - 8, 8- di net hyl
- 8-azoni a-bi cycl o[ 3. 2. 1] oct ane i odi de,

Parti¢ 880y Qﬁnt&lé?arﬁwﬁbﬁné’rgﬂzsdlhciuhqu‘lﬁmp?uw (eed.hyd thed b&)mlde) sold

di net hyl - 8- azoni a- bi cycl o[ 3. 2. 1] oct ane 1 odi de, an
undey m@d@mg_ﬁ{t@vgm | PHEPRINIBELG- s the bromide) and tlotroplum (e.g. as the

orom 5 0E09Mel 2T PRI iR N R358 40.)
proparrthelmeobromld@l (BASn(ﬂOuBLe-Q) parisowppine hettyl Erontide or Valpln 50
BT adlintitis st PR a2 Soide i
Isoprﬁ%é)rﬁl ;}lj: fofésgcAsW% ’Llénzolé{esﬁrd?ﬁldeng@'seifatéﬁtez 918,408),

(CAS- 53 propant hel i ne brom de
tridihéxatbyl EnloﬁdeQOPatbﬂmmmt 66&4&1 (v3b+yl amdohexecysliuvalimgthylsulfate

(Tral (RASITE-GH08) - Skp,lsporlaPrbie, ﬁo‘r%@éﬁ?%bg%%@870-zg-1>
trop.da@mude %ﬂ@ﬂ%@e% -8),, m@ﬁy@ﬂirﬁaﬁ yurodﬁlohwes (amaam 11-6),
4 tridi hexet h?%n chl oride (Pathilon

plren@emaeqCA&i-%e&@cawdl itg ﬁ@P'ﬁ?l éGNSa%ESQGFBQrQ) cﬁ\ErQX 116 or

meth%%&%%g?y@nggﬁﬂaéﬁﬂpé%ﬁéég %Fsg & @A@ \@%@6&}% % | R8o of interest are

revattdpdt@%ﬁblﬂ@Ghﬁ%ﬁsmgdgggwggmhirdmuﬂ%‘\& 2612518&7@9&) and LAS-34273

renzepl ne - n

whicfy | isdisgosed o @P“%ﬁ@xd@&@n)aem @ﬁa@%ﬁéﬁfe%4 Qh & Hhé33099-
/

07-7 ?&Wﬂeﬂl@dﬁoﬂbﬁﬁéé’ﬁﬁ it AR an’n?e éﬁﬁbl’é@g})@@rﬂ A dg@&écggss -20-

are revatropate (for exanple,
5, salb2586r Te 8")araadDIItrASaB)12téﬁ)dnlme:l(lCA§ db£288-dehl), italterodine (CAS

1249%%/9%4 ]C?AS dﬁé@(ﬁqgf |6nfog'ct:ﬁg t%?‘t?gtgeg s%élld Lhnder tﬁ:eASname Detrol),
otilonium (for example, as the bromide, CAS 26095-59-0, sold under the name
Spasmomen), trospium chloride (CAS 10405-02-4) and solifenacin (CAS 242478-37-
1, or CAS 242478-38-2 for the succinate also known as YM-905 and sold under the

name Vesicare).

Other anticholinergic agents include compounds disclosed in USSN 60/487,981 and
USSN 60/511,009.

Suitable antihistamines (also referred to as H4-receptor antagonists) include any one

or more of the numerous antagonists known which inhibit Hi-receptors, and are safe

61



10

15

20

25

30

07-7 for the hydrobrom de sold under the nane
Enabl ex), oxybutynin (CAS 5633-20- 5, sold under the
WO 2002/063900 opan), terodiline (CAS 15793-40-5), PCT/GB2006/004623
tol terodi ne (CAS 124937-51-5, or CAS 124937-52-6 for
the tartrate, sold under the nane Detrol), otilonium
(for exanple, as the brom de, CAS 26095-59-0, sold
under the name Spasnonen), trospium chloride (CAS
10405-02-4) and solifenacin (CAS 242478-37- 1, or CAS
242478-38-2 for the succinate al so knowmn as YM 905 and
for haplath wsder Alhareamyelsisliec axampetitiveeinhibitorghofl it rigteraction of

st R OB L LS e N e B amines,
and &IRYVISHTicEL. t Qnaédcg'lﬁbn,r BERR St @%h@%r&b!nSéﬁﬂhiswiHsﬁi i?ﬂlﬂde those

one Or nore Of. € nuner ous ar]ta oni sts known wnl
which oainie chaiacterizept as Hasaddommiperiding endhphemothisginesl | Second

are reversible, conpetitive inhibit f .
genef¥ipo; SHEOBRSYT WHEMaAh oS IratS: SRR, 8 Mgy prcgye-activiy
relatibrisHip fethet fresyoleath RS cofd Btﬁyﬁi@?r@ﬁbﬂﬂ% al&pdmines) or mimic the

_alkylam nes. |In addition, other first generation
tertiagramifiesgraHP Neth pipelizine or iRAidipe.ch can be

characterized as based on piperizine and

phenot hi azi nes. Second generati on antagoni sts, which
Exarmpies inH$ ealebgogstshinotude, swithdwtr limitaticrn, uamedetanoixt yastemizole,

relationship in that they retain the core ethylene L
azataginsup %@i?@tlﬁﬁkyﬁqmaﬁagy, o PrompReNiN B or 6r U3 Gy [fuocetirizine,

efletififeP chldr éﬂir%‘?ﬁihéf rb‘?erﬂéﬁtﬂ*\é?ef:%ii'kﬁw%, _CardBRL e, Obyploheptadine,
ant agoni sts 1 nclude, W thout mtation, anelexanox,
carbimstaminego| descarboatiorgdoradadinast doxylanine;, vdinéthindene, ebastine,
._br.onpheni ram ne, ceti.rizi.ne, |evoceti.rizine, .. .
epinggfifer | rPAtRENC:h SPRAFIIER PRI nketelen, . [pgatadine,
levocBBASRASt | Mol NBEONeREQdtadthe, CamiindeKAN Mdberastine, meclizine,
descar boet hoxyl or at adi ne, doxyl am ne, di nmet hi ndene, )
norasigmizolere, olepatading noicwnasd i pytliepdnef enionegihazine, terfenadine,

. Zi ti t adiyne. LG A ] -
inelfNAREE | TSR | (2B A T RIBET JERl D8y cotieine
levocBtfiting] eftatiriaiteasridefexofdreadind.opat adi ne, pi cunast,

pyrilam ne, pronethazine, terfenadine, tripel ennam ne,
tenel astine, trinmeprazine and triprolidine,

Exenfifaly 154 batdgonfsdd brd 35 RSllows:

Ethanolamines: carbinoxamine maleate, clemastine fumarate, diphenylhydramine
hydrochloride, and dimenhydrinate.

Ethylenediamines: pyrilamine amleate, tripelennamine HCI, and ftripelennamine
citrate.

Alkylamines:  chlropheniramine and its salts such as the maleate salt, and
acrivastine.

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.
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| evocetirizine, efletirizine and fexofenadi ne.

Exenplary H 1 antagonists are as foll ows: .
wEdvanetdam nes: car bi noxam ne nal eate, cl enastPCEGB2006/004623

fumarate, di phenyl hydrani ne hydrochl oride, and

di menhydrinate. Ethylenedi am nes: pyrilanmne aneate,

tripel ennamne HC, and tripel ennamne citrate.

Al kyl ami nes: chlropheniranmine and its salts such as

the mal eate salt, and acrivastine. Piperazines:

zel g’ ifoeiodiais JEFaahé: he rbaptonattagbist whistemegibe used in

miithatsn ditAesPDESE iRRlbket.e. | evocabastine HC, | oratadine
o ormf%tss (Ijescar boelt hoxy anal ogue, and terfenadi ne and

f exof enadi ne hydrochl ori de or anot her Shar maceutical ly
alt Azel astine hydrochloride is yet )

The ano{(ﬁéerﬁg{lﬁ (?reegﬁt rthgn'in& 51 _”t%hmaﬁ’ Pﬁya%é"%ﬁ‘(ﬂagqms’f (and/or
inversembigoalst)on Bahiplés PEE4HS mé'n?édd?fistsﬂi‘r‘?cll{]@éj' GBFEBkample, those

one of the medicaments, may be an H3 antadonrst™
compoyingsstisglased !é”eW@%QQ%@%%@'@ImWQQOO&ZOm‘@on! sts

i nclude, for exanple, those conpounds disclosed in

W0O2004/ 035556 and i n WO2006/ 045416. O her hi stam ne

Other bistephine raoepige sintgon¥Is WhicrPinayee!seat indfildeSntagonists (and/or
nd/ or inverse agonists) of the H4

inver?%%tg)t %ﬁtﬁ@xgjﬁprqgepfq{e febepammie. thes cbowmtinds disclosed in

JablohBRSRNOMEK1. Rled?lChen]. 48/8857.5881} 23633957 3960 (2003).

In respect of co nation product's; To-formul ation
conpatibility is generally determ ned on an

i basi K t hods and ‘depend on
in reSPREL O MsinoiRaian BiorlAR, edriemsantiony pompationion is Tencrall
determithicc ATERBIn eRPEAMBALS sid té?'i(‘ﬂb%t h%lh{?&é’dé@ iy depend on

suitably selected fromthe oup consisting .
choseqhiypeafimeghisameny disgenser devise astiompl e a corti cost er oi d
or an

The medicament components of a combination product are suitably selected from
the group consisting of anti-inflammatory agents (for example a corticosteroid or an
NSAID), anticholinergic agents (for example, an Mj, Mz, M4/Mz or M3 receptor
antagonist), other Bo-adrenoreceptor agonists, antiinfective agents (e.g. an antibiotic

or an antiviral), and antihistamines. All suitable combinations are envisaged.

Suitably, the co-formulation compatible components comprise a Bz-adrenoreceptor
agonist and a corticosteroid; and the co-formulation incompatible component
comprises a PDE-4 inhibitor, an anti-cholinergic or a mixture thereof. The Bo-
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
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NSAI D), anticholinergic agents (for exanple, an Mi,
M2, ML/M2 or MB receptor antagonist), other
wh 200a068900r ecept or agoni sts, antiinfective agePtHFGB200g/004623
an antibiotic or an antiviral), and anti hi stam nes.
Al'l suitable conbinations are envisaged. Suitably, the
co-formul ati on conpati bl e conponents conprise a
b2- adr enor ecept or agoni st and a corticosteroid; and
the co-fornul ation inconpatible conponent conprises a

nhi bitor,. .an anti-cholinergic or a m xture
C°'f°tr@§ ag"&“ INGMMRADIE, (PAMBPRERY COMRITSSI 8t f%yl fiphibitor, an anti-

chohﬁé@m’t@gblgrﬁﬂidmhad@}m&?ogtl?trc?ﬁiuﬁhﬁrofﬁlﬁ )0 Xmg@géﬂ'bereof.

sul phate salt) or sal netero e.g.,
salt) or fornoterol (eg as the fumarate salt). The
cl omet hasone

In m{tﬁé'cog}‘%sf hdhg B%%Lf&%)é‘ﬁ '85‘ ?orgp?iﬁﬁ@. GUBPRNQIYS ercomprise

bude(sen@e, ahbef@ﬁ@mér@ﬂa(’é@ 85 fhedegRBAe- sélg AR W”&H formulation
ﬁo fornul ati on conpati bl e conponents conpri
'”CO'T‘P%Ht?%a%@ﬁ@owfdpﬁeﬁmrkseana BhlEvdt mhibitororam amﬂ-ctholmerglc (e.g.

f
Pt Sforh R & Pt kiR S BhBuRdhbectpr  ses a
PDE-4 inhibitor, an anti cholinergic (e.g. ipratropium

G ﬁ) vwgerr tlotroplumbromde) or a mxture thereof.
enqrﬂ Y lgtree )(Hﬁﬁ'P@met”ﬁé)aﬂﬁk%lsﬁﬁaH@lf@h detivemt icothe bronchial or

cvecarRegan:of WECKIEE R e BRRFER AF b 1o
microfeetetm enefecabiy fiose 4 -6 nROBMeters| Oltl’iegrszeth particles may be used if
dellv%ﬂ’ptt{) OE'Eé"{ﬁﬁrﬁ?'g%ﬁaﬁj %‘rspg% arg([tro 'st{m%qﬂ?@r& s%ggrﬁ@rt@ﬁ Rasal cavity,
mouthooderedt TeYhe aiedlcapért A béuaélﬂg &df oL rﬁﬁ{gavgjg};n&ﬂ more

t he bronchi al or alveol ar |on 0

appropgiatrlynhif Rrefereed that mednpemntsham délivered msgaameswuth excipients
articles

(carn@xrs?f\géiﬁﬁlsér rsﬁﬂ%%lfal (Pg]rﬁ'n %%L:rs%bf rcﬁaclglnggn hgnclude organic

exmpteatmlsuahoasy golyseiccharides i(1.8d staydls, N caifulbdie
uth or throat. (The nmedi canent rraé?ﬁﬁ%e like), lactose,

9'U°°a%| W\épﬁ‘goﬁg“%?ﬁ'dér a@d %@ltOd%trmSagpdomug@m gxcipientsssuch as
calciuPh 85@Johatk Bpé’édlﬁﬁldéfﬁ Bge gse% p}leg’r‘éf Sdf ghdgr wth

excipients (carriers are’s
i nhal ati on. SUI tabl e exc:| p| ents include organic

Partic e)é(ﬁciﬁf %ﬁ%ﬁi’% tﬁ'geqi Bgré% ?fggé‘ [g!ggeé?(c:p:e'n?' n?é;? r gg produced by
conventional techniques, for example by micronisation, milling or sieving.
Additionally, medicament and/or excipient powders may be engineered with
particular densities, size ranges, or characteristics. Particles may comprise active
agents, surfactants, wall forming materials, or other components considered
desirable by those of ordinary skill.

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, yielding an excipient to drug ratio of 260:1. Dosage blends

64



10

15

20

25

30

gl ucose, mannitol, am no acids, and mal todextrins, and
i norgani ¢ exci pi ents such as cal ci um car bonate or
wa@owi7ieadehl ori de. Lactose is a preferred exci pP@€NGB2006/004623

Particles of powdered nedi canent and/or excipi ent nmay

be produced by conventional techniques, for exanple by

mcronisation, mlling or sieving. Additionally,

nmedi canment and/ or exci pi ent powders may be engi neered

with particular densities, size ranges, or
characteristics, Particl es may conprise active agents,

with %‘F'P@@it i gsug f@tios afdrami@Ovhi@dihmay ke usetheAt very low ratios of

xR B RSB BNy Py RS vrbie

medi canent via wel |l -known net hods, IsuEh aél byOI f

dmi Xi . - t at dth ends o

e gedicmsielic rs%?hé@c%péggyé‘&ae@n isoPrAne:asRPol suiable or
dlspéﬂeﬂw@ﬁ\%@'i(%?n t6F ﬂh’éQr@dg%eg't EPF‘é fdléd? erdl S ﬂﬁ%@lgorders

doses. A sta ard bl en or ex con ai ns
of th@rilmgnsgarmhlsrolnablabh'acmunddd mgtdstlﬁ@ararmi clgonicbdtugtive pulmonary

disorpE|CRRPY M ihdtbach taf iR4riBhaS skats don disesnsing
mediéamé&ntyt the tréaffentASt d’(%ﬁﬂlﬂl(ﬂ‘wré(ﬁﬁﬂl tré tn?é?ﬁ'b?/' tﬁ@tsykfemlc

drug, however, the drug dose reproducibility m
C'rculeaea@é meshiearnant, i1l example nwgcﬁlne,rﬂ;abefe%pmnsehefotegj inbaled
rnopg gecribed herein is in one aspect suitable for
I'spensi ng nedi canent for the treatnent of respiratory
di sorders such as disorders of the lungs and bronchi a
acts including asthma and chronic obstructive
Acc Bﬂ

haynihieye & RoVEed theose)of the madieanaenidiprenserdeyice herein for
the trleQMﬁé‘ﬁt' di'y ie%{)ﬁéffotrﬁ‘gls%r%é?{ s@&t7 BE 28t gﬁﬁr ea?Bn%\lteg@ptlvely, the

the freatmen TOn requiring
presertt énvepdivarrovides auhathiodrofdfeatingizcrespirhtory discedemqlch as, for

g SR ot s B 5 o,
effecﬂﬁéjaﬁ@ilﬁﬂbf HeaRaRRM peIIE %sh?ér@inrﬂéé&ﬁ EE ‘Frotn‘i 3%@%ment

a respiratory di sorder such as ast
d'%%ﬁ@édﬁ\dﬁ@\h@@n t he present i nvention prow des a net hod
of treating a respiratory disorder such as, for
exanpl e, asthnma and COPD, which conprises

The admounits of adnpnpdriciilahak@dic@méft @Bmpound or a pharmaceutically
acceptable salt, solvate or physiologically functional derivative thereof which is
required to achieve a therapeutic effect will, of course, vary with the particular
compound, the route of administration, the subject under treatment, and the
particular disorder or disease being treated. The medicaments for treatment of
respiratory disorders herein may for example, be administered by inhalation at a
dose of from 0.0005mg to 10 mg, preferably 0.005mg to 0.5mg. The dose range for
adult humans is generally from 0.0005 mg to 100mg per day and preferably 0.01 mg
to 1.5mg per day.

It will be understood that the present disclosure is for the purpose of illustration only

and the invention extends to modifications, variations and improvements thereto.
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effective anmount of nedi canent product as herein

descri bed from a nedi canent di spenser device herein.
wab@7aesvont of any particul ar medi canent conpoRCGBR00E/004623

pharmaceutically acceptable salt, solvate or

physi ol ogi cally functional derivative thereof which is

required to achieve a therapeutic effect will, of

course, vary with the particular conmpound, the route

of administration, the subject under treatnent, and

t he. ticul ar djsorder or disease being treated. The
The ﬁgﬁli'ctpai{ n?#sjwfa“!ﬁh th‘% PRt apdsqlpims mn pasomayrke used as a

basish&sre bAoA inf | | dHtS 0y iapal ation
BT POy Risrath LY S Fai it GSBIEuPY, L' b of such
subseguningpplisationmyay beediested rtarayey femtumd ot cobmatoni &F features

descgt?%fél‘?%tjghf g%g}forﬁgygggkei ! r%;g%?g)& _qut? ?rywtﬁqr)]éj l9& use claims and
5 may inclleles hyoslay bRlexbhpld BAG Sthoti ﬁfg{it‘éﬁ&lﬁ?ohé oIr Morehs the following

. purpose of 1llustration only and the invention exte
claimgy nodi fications, variations and i nprovenents
thereto. The application of which this description and
claims formpart may be used as a basis for priority
in respect of any subsequent application. The clains
of such subsequent application nay be directed to any
feature or conbination of features described therein.
They may take the form of product, method or use
clainms and may include, by way of exanple and w thout
limtation, one or nore of the follow ng clains:d ains
1. A nedi canent dispenser device suitable for the
delivery of nedi canent powder from an open blister
pocket of at |east one blister pack, the dispenser
devi ce conprising (a) a housing; (b) provided to said
housing, an air inlet; (c) enclosed by said housing, a
di spensi ng nechani sm for the dispensing of nedi canent
powder from an open blister pocket of at |east one
bl i ster pack
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recei vabl e thereby; and (d) associated with said
di spensi ng nechani sm and in communi cation with said
w@poo7joeHoed , a mani fold conprising (i) a body, BCT/ABS@6A04623
body defining a chimey having a chimey inlet and a
chimey exit for directing airflow fromsaid chi mey
inlet to said chimey exit; (iii) the body further
defining a chanber having a chanber inlet and a
chanmber exit, (iv) wherein the chimey exit and said
chanber inlet |ie side-by-side each other such that
Claiggen sai d open blister pocket of said blister pack is
positioned adjacent thereto said airflow will be
directed fromthe chimey exit to the chanber inlet
1. viA medicapeentblispbasemaekict baitabié rfor ntheaiddli | 6RMREdicament
$ gﬂer anﬂwgﬂgﬁﬁe transpaort thereof in the airflow
POWERIJHOIRD @ ter ppeietil af dpast oRalisteraack, med@panser device
compiidihgg inhal ed use of the dispenser device by a
patient, the airflowis drawn into the chimey of the
nanlfold solely through the air inlet provided to the
%ﬁhﬁ%h 2. A nedi cament di spenser device according to
Ywherein the housi ng conprises a mating
assenbly of two shell halves. 3. A nedi canent
di spenser devi ce according to either of clainms 1 or 2,
(b) wieP¥idRd e saig housingtan air prlelyi ded with a protective
grille. 4. A medi canment di spenser device according to
any of clains 1 to 3, wherein the air inlet provides
(c) tfm]dnﬁeel bptsaid AMusing,08 disperdify rhééHarisia f&f?uﬂ‘l'enalspensmg of
during inhal ed use of the dispenser device by a
medigapesh(Povleralrpgyi amhmnen biistes nrrakeledfi et lagsioodienglister pack

receﬁQMe%er‘"elb lﬁ’ﬁ gl to 4, wherein other than at the air
i nl et ousi ng provides arelatively air tight

barrler to the entry of air there into.

(a)

(d) associated with said dispensing mechanism and in communication with said

air inlet, a manifold comprising

(i) a body,

(i) said body defining a chimney having a chimney inlet and a chimney
exit for directing airflow from said chimney inlet to said chimney exit;

(iii) the body further defining a chamber having a chamber inlet and a
chamber exit,
(iv) wherein the chimney exit and said chamber inlet lie side-by-side each

other such that when said open blister pocket of said blister pack is positioned
adjacent thereto said airflow will be 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,
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6. A nedi canent di spenser device according to any

preceding claim wherein at |east a part of the
wa@eof7loesaadr awn t hrough the air inlet and i nto PEEGB2006/004623

chimey of the manifold is directed via the chi mey

exit to the open blister pocket. 7. A nedicanment

di spenser device according to any preceding claim

wherein only part of the airflow drawn through the air

inlet and into the chimey of the manifold is directed

via the chimey exit to the open blister pocket. 8. A

medi canent di spenser device according to claim6 or 7,

are ro j t n .
oo RIPEERE RSSO0 ol SRDENOLERAEE L' EXAASH. BB SRR b e
into thier ¢Himwe( tolfi hedhraatioli S‘d‘lél?\thrdnrgh'thb%udhte@?kﬁ@ﬂédﬁ@thbhﬂ)usmg
chanber through the one or nore bleed holes to
di sruptively inpact the part of the airflow that
tr i t r . .
rlai e S a8 BE0IcR ALaRIRG (OB afrein thehousing
comfriges ﬁnmmlgtasrsamblwofztwmshell halves.nout hpi ece provi ded
to the manifold. 10. A nedi cament di spenser device
according to claim9, wherein the manifold | ocates
3. WA hhédigamenh ' t
sai d rmu?ﬂgl eggﬁgﬂ%ﬁ%ﬁ%(?gggﬁgmgtd}émam s(?hélﬁ]lsgqg o}&ﬁ?'?/vherem
the airdalet igpravidticsyithsqirotsetive griblecor di ng to any of clains
1 to 10, wherein the dispensing nechanismis for the
di spensi ng of nedi canment powder from an open blister

4. IOQfC h%dl@émQMS}@éns@rld%@Icetédc%ﬁf&hg I@@@h? o‘f@%@rh!éqbtb% wherein the
her eby, and the manifold ri ses plural palrlngs of

air 'ntﬁﬁuprl?ﬁ\é@eéihq S@ﬁ@n@m Redahfor ﬁlré W it theshousingturing inhaled use
[ bllster pocket of one of said
or nE RS alls By AAReE

A nedi canent di spenser
devi ce accordl ng to claim8 or any of clains 9 to 11

vvhen appended to claim 8, wherein the manifold is
¥ meslicarecialfisener feyise, A00ING t BMBEHEBIMS Tt lrdwherein

othe@ﬂhéﬁ'&%@%ﬁmef HhOH ?Qa Heé a8 gl tﬁ@g/ ;% ﬂﬁg%tt&ﬁnerhto the

chitmey of the nani |recte

entryodfiainthere iito. tovvards an open blister pocket and from
97 to 50% of said total airflowis directed through
the one or nore bl eed hol es

0. A medicament dispenser device according to any preceding claim, wherein at
least a part of the airflow drawn through the air inlet and into the chimney of the
manifold is directed via the chimney exit to the open blister pocket.

7. A medicament dispenser device according to any preceding claim, wherein
only part of the airflow drawn through the air inlet and into the chimney of the
manifold is directed via the chimney exit to the open blister pocket.

8. A medicament dispenser device according to claim 6 or 7, wherein one or
more bleed holes are provided between the chimney and the chamber such that a
part of the airflow (the bleed airflow) will be directed into the chamber through the
one or more bleed holes to disruptively impact the part of the airflow that transports

the entrained medicament powder.
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into the chanber. 13. A nedi canent di spenser device
according to claim12, wherein the manifold is
wa@eooanesoo such that in use, fromb5 to 25% of aP€DG&RR006/004623

airflow drawn through the air inlet and into the
chimey of the manifold is directed via the or each
chimey exit towards an open blister pocket and from
95 to 75% of said total airflowis directed through
the one or nore bleed holes into the chanber.14. A
medi canent di spenser device according to any of clains
1 to 13, wherein the manifold provides an airfl ow
resistance of from1l1l to 5 kPa for a total airflow
entering the manifold through the chimey at a rate of
60 litres / mnute. 5 15. A nedi canent di spenser
devi ce according to any of clains 1 to 14, wherein the

9. entrdippensss dsvicerrecarding b enyi &f dipisa & to Bradditionally

Cc
comif Rk HRTAGEER MPuaBl B mBRMoRE, ., o' o an t nr ouph

in the manifold. 10 16. A nedi canent di spenser device
ng to any of clainms 1 to 15, wherein the o

accor dj, | . : .or .
10. eé\:meéiwam@s}t gisPENSRIafRYiCe rerBkting e laigeP; MéereiR the manifold
i al ir i s : ' .
ocat 55 A UGSy R Mtihs R8T rRbinpicce and
the dispensidgmyechanismi m 16, wherein the or each 15 chi mey
exit and/or chanber inlet is provided with a
Cross-pi ece spanning said essentially circular

11. PO ddfcarmént dispBr<radBite EchtanRelo S8Y '0f @ISOl @ RO, wherein

to claim17, wherein said crosspiece is cruciformin
the dispapsingomechanismdsl ferdhe dispinsingneionedisament powdied frog) an open

: | ai 1 18, wh in th hi h ,
vistef PR O, sHf O ool M A led s R TRRY, 3R gh&nanivr
compﬁsdécplmmdiiriﬁ§n§febhm1éy9©xﬂ0§ﬁkﬂ diHgink9 iamt, @ach! S4ilfSpairing

1to 19, ereln 5 the chimey and the chanber are

assogated: Wighan e Rlisterdipcket efene et srid plural blister packs.

12. A medicament dispenser device according to claim 8 or any of claims 9 to 11
when appended to claim 8, wherein the manifold is arranged such that in use, from 3
to 50% of a total airflow drawn through the air inlet and into the chimney of the
manifold is directed via the or each chimney exit towards an open blister pocket and
from 97 to 50% of said total airflow is directed through the one or more bleed holes
into the chamber.

13. A medicament dispenser device according to claim 12, wherein the manifold
is arranged such that in use, from 5 to 25% of a total airflow drawn through the air
inlet and into the chimney of the manifold is directed via the or each chimney exit
towards an open blister pocket and from 95 to 75% of said total airflow is directed

through the one or more bleed holes into the chamber.
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2 1. A nedicanment dispenser device according to claim
8 or any of clains 9 to 20 when appended to claim 8,
wob@r o682 he chi nmey and t he chanber share a CcPOTGB2006/004623
wal | and at | east one of the one or nore bl eed hol es
are provided to said common 0 wall.22. A nedi canment
di spenser device according to claim2 1, wherein al
of the one or nore bleed holes are provided to said
common wall. 23. A nedi canent di spenser device
to claim8 or any of clains 9 to 22 when

di. .
14. foégﬁ%f@ggmsnbdﬁpﬁm?r dpveeiascorling fe apy ofmelaimsg dda 13, wherein
havie: @t - i | fof .
the AShRaRYSIcEs! 8h BiEh A5IGEEE T aSF s WERY A Rofi airfow

entedng trensanifdieth crighctherahiimpey at alraienofES®ltreny miiute! ai ms
9 to 23 when appended to claim@8, wherein the one or
nore bl eed holes define a profile selected fromthe

15. 9rRWReOARBAT i }i8é ack! o‘irgq gﬁ'&a i
el ongat e sl ot %gﬁ%gg&. 5.aC§\b{re g%ﬁggtﬁf | sgrfegnigg 14, wherein
the ciess-sectigpabargianef the aif ialahi2greatérdhanihé lceossrsedionabaea of any

. ine,a.circular or pvul, rofjle d .
part g5 B¢ nletGh, iR G i nhgleth use, e if slrain ghicugi in the
manifoldo 5 nm 26. A nedi canent di spenser device according

to claim 24, wherein the one or nore bl eed hol es

define a D shaped profile and each has a maxi num

di 0 erably from.3 to. 7 .
16. o TR Aaitnt RPeheTI BT aBORE Raly o HRit 2udTy wherein
the d24achhehimney tdxit arfopthamber Hietedbfihelsesn @Qéémﬁall?rbircular profile
el ongat e sl o% Bro{ile and each has a length of from1
and W%%gfﬁwe‘fsre EeRL1 {o fA¥M 3 to 10nm and a width of from
0.5 to 3mm preferably fromO0.7 to 2nm 28. A
medi canent di spenser device according to claim8 or
17. afy mediedragmtsdispensar7devien aappelintptb chaiml ¥6 nwBerein the or each

. ri.sing t el,onga slot form bl eed hol es arranged ]
cnim TR SRt IReRSHIRISS Bl s ciads i chafiing saic
essefAlyCircaRePrsiileg to claim8 or any of claims 9 to 28

18. A medicament dispenser device according to claim 17, wherein said cross-

piece is cruciform in shape.

19. A medicament dispenser device according to any of claims 1 to 18, wherein

the chimney and the chamber are positioned side-by-side each other.

20. A medicament dispenser device according to any of claims 1 to 19, wherein
the chimney and the chamber are positioned one on top of each other.

21. A medicament dispenser device according to claim 8 or any of claims 9 to 20
when appended to claim 8, wherein the chimney and the chamber share a common
wall and at least one of the one or more bleed holes are provided to said common

wall.
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when appended to claim8, wherein the one or nore

bl eed hol es are provi ded adjacent to the chi mey exit
wa@naoesdehanber inlet. 5 30. A nmedi canent di spRCIE6B2006/004623

devi ce according to claim8 or any of clainms 9 to 28

when appended to claim8, wherein the one or nore

bl eed hol es are spaced fromthe chimey exit and/or

chanber inlet. 3 1. A nedi cament di spenser device

according to claim30, wherein the spacing of 10 the

one or nore bleed holes fromthe chanber inlet anounts

t & atedhcment]cﬂspermeefdewm:lel gecardihgdstclal@r?1,muherein all of the one

or mc?r@f—ia rBolee e PRV PR AR SRRNOR b chanber o 1.

32. A nedi canment di spenser device according to claim8
or any of clainms 9 to 3 1 15 when appended to cl aim 8,
23. whemedicamentetisnensee devicetacoonding o wiaie Sor eny dflckaitns 9 to 22

e Bkt L5680 By IR e el Bk i By e crose-

sectidrfal 2i¥a of frohl 533 nir2 IteferiBlydidim tioeod@nhel d i s made
from hi gh-density pol yethyl ene. 20 34. A nedi canent

di spenser device according to any of clainms 1 to 33,

24. Wefnee'dﬁbatr#&trm‘%ﬁaér%ﬁj deﬁ\c\gge?ééogﬁllﬂgeé’ diYs 69%‘19%"2%%&3 0 to 23

and/ or conpris mat er
whenmapperdazhto d:lame&swhetﬁmthe arecor dhovg bleed| loles 3kfine a profile

wherei n said fluoropg terjal cogprises
selecigy] fiogp de @m%éoaﬁlswﬁ & ryre CIreUlah b Shapedcand slangite slot
profllé%‘.e group consisting of tetrafluoroethylene (PTFE),
uorinat ed et hyl ene propyl ene (FEP),
perfl uor oal koxyal kane (PFA), ethyl ene
raf uor oet | di,enef.| u

25. o1 BRACATERT L RO PETRE FEYPSiACBRYRS 5 AE) 2 Wggoin he one or

morerBIééG' hefes3@efifees %ﬁ&ul%é or OVIRAIpFSiTB nddbsdteRas . @aMietsr of from
according to any of clainms 1 to 35, wherein said

1 to dmep.eprefergblydismaci torh @ompr i ses,

26. A medicament dispenser device according to claim 24, 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.

27. A medicament dispenser device according to claim 24, 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 to 10mm and a width of from 0.5 to 3mm, preferably from
0.7 to 2mm.

28. A medicament dispenser device according to claim 8 or any of claims 9 to 27

when appended to claim 8, comprising two elongate slot form bleed holes arranged

parallel to each other.
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a) a receiving station for receiving the at |east one
blister pack; 5 b) a release station for releasing a
wale@vioesovo medi canent dose froma blister of theCEHGB2006/004623
| east one blister pack on receipt thereof by said
receiving station; c) an indexing station for
i ndividually indexing the distinct nedi canent doses of
10 the at | east one blister pack, wherein the manifold
is positioned to be in comrunication with the
medi canent dose rel easable by said rel ease station. 15
29. 3A madivathadrdisperdies peviseractewding tactaimdd og ahg of Ickims 9 to 28

" 36 for . u with at | east gne blister k hayi .
when; EPRERIe dp otlfiFe & PURREHTS 1Fe oMt o AN PIeR L {1ol: are provided
adjac@ﬁgfocﬁgedﬂlrlng%gt%%ta ?dr h'é Irgnjgpcket s are spaced

ong the I ned between two peel abl e
sheets secured to each other, mherein the rel ease

stat | an. o ses a peel er os'.ti t 0, en

< hee e 41§ Re Be T a s e R A BE SRR R to 28
whenr:@&;%nt%dj tdclafh B, apestenOtd ahé Ot rhofe BRRUI ReledRRe tspaced from

such a base sheet and |id sheet, to open such a

the chjsuietexitsandiopelaarabes intatudi ng a 1id driver for pulling
.apart a |lid sheet and a base sheet of a pocket that
has been received at the receiving station. 38. A

31. n@dmedivantertidigpumser device @ecording th olgirh @0amhepdinchaispacing of
1to 37 co rising 2 t one plister ac

the ofignPRIMPTFy P %én?mnrht% fntr%rwﬁets@mo E?@éd@ﬁ?t 10%,

¥} C im0, R
prefefip B Rl sm@ﬁ?%%ﬁ%%@%??é%n%n%@??’fg’z'}%%’fid R g Shamber
measfred tfooathenthatnisgrenket to thevereemberceridi ng to cl ai m 38 or

39, wherein said at |east one blister pack conprises
plural nedi canment powder-containing blisters arranged

32, | m\ ﬁm%ﬁi&?nérﬂahs;%hs@n dalice! feardifg 36 ud@mf@bmahvofftcﬁlms 9 to 31
. A nedi canment di spenSer devi ce accor

whent apmmded tm Claimed ewheesin @t ée@ﬁg@n@ oftthe plrreoammres@fg ihe bleed

noles3 e RERiokafTs ef n e oREEnaibelen " oo

33. A medicament dispenser device according to any of claims 1 to 32, wherein

the manifold is made from high-density polyethylene.

34. A medicament dispenser device according to any of claims 1 to 33, wherein
the manifold is wholly or partly coated with and/or comprised of a fluoropolymer
material.

35. A medicament dispenser device according to claim 34, 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.
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cont ai ni ng nedi canment powder; 10 (b) a |lid sheet which
is sealable to the base sheet except in the region of
w0 b@7lob898d er s and nechani cal |y peel abl e from t PET/BBI@®6/004623
sheet to enable release of said nedi canent powder. 15
42. A nedi canent di spenser device according to any of
clains 1 to 4 1, wherein the dispenser device is
suitable for the sinultaneous delivery of medi canent
powder from an open blister pocket of each of plura
bl i ster packs. 43. A nedi canent dispenser device
36. adkaratlicaméent dispens@8deviceintbading tacbay mf oliim3 hrtal 35, Wherein
. en appended to claim 38, conprising a single blister
said @geﬁf‘s'aﬁé?%qﬁmm CREMEERent powder contai ned therein
conprises both a bronchodilator and an anti
inflammatory as active nedi canent conponents thereof.
a) 44 reseiving statienfordlesping:theddVeast cneddistemppaks any of
clainms 38 to 42, 5 conprising first and second blister
packs, wherein the nmedi canent powder contained in said

b) fid slleddd sthiitn ReCieleaifYy b istinet heditmsht dises fré 4 biister of the
active nedi cament conponent and the nedi canent powder

at leash pngibhsterinack anresetd Hiereef kY saidggerivingnglatiads an
anti-inflamatory as the active nedi canment
conponent . 45. A nedi canent di spenser devi ce according
c) tanrcintiédngstatidrafomindhidoallyiddexihgrtiee distimctimedicament doses of
g on%hodi .ator is a beta-agonist and said
the af (a3st PR¢ PUSAPEFY is a corticosteroid. 5 46. A
nmedi canent di spenser device according to any of clains
1 to 35 or any of clains 38 to 45 when appended to any
wherein theanasifad ispasitioned tebe in hemdiweatisinmyitmifh medicanient dose

| ad&%t ed f.or 2 eni F%.the or each blister pocket of the
releagg éﬁ's?a' heeBPf & Pnpack and presenting the or each

opened blister pocket to the chimey exit(s) and

chanmber inlet(s) of the manifold. 10 i ‘
37. A medicament dispenser device according to claim 36 for use with at least

one blister pack having multiple distinct pockets for containing distinct medicament
doses, wherein said pockets are spaced along the length of and defined between
two peelable sheets secured to each other, wherein the release station comprises 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 peeler including a lid driver for pulling apart a lid sheet and

a base sheet of a pocket that has been received at the receiving station.

38. A medicament dispenser device according to any of claims 1 to 37 comprising

at least one blister pack containing medicament in powder form.

39. A medicament dispenser device according to claim 38, comprising two blister

packs containing medicament in powder form.
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47. A nedi canent di spenser device according to claim
46, wherein said dispensing nmechani smconprises an
WO pabeneso0d or i ndexi ng the blister pockets, 0nePEL/G82006/004623
time, to the manifold. 15 48. A nedi canent di spenser
devi ce according to claim40 or any of clainms 42 to 47
when appended to cl aim40, wherein the at | east one
blister pack has a portion which is adapted in use to
be separ ated | engthways fromthe at |east one blister
40. pé @ 1% n the blisters. 20 49. A nedi canent
di’s pRnermaat HiseeRseioteNing aceorwsing 1A dgimwiepedd, wherein said at
leasts &l Bhbter PsdK %Brﬂr@séﬁf bfu?éll iyl q{léaﬂﬂe pb%ee? Sg%?ﬁmg blisters

one blister pack one blrst
arrangad insserieg dashier oorah glongatenstfipdonmblister phek f i r st

portion is separable, the blisters being defined

between the first and second portions. 25 50. A

41.. oAl ingarliedhos GiBpeR | —
erej.n th: secgnd goﬁdﬁg?fﬁgmqu%ﬂhpﬁéa®2£e4ﬁ Said. elongate

Strlp-p‘%rgéggsjgr BRGhePMPESe®Ngt h i n which the medi canent
powder is contained and the first portion provides a
lid for each of the recesses. 5 1. A nedi canent

(a) adltzasensleeetdewmﬁcladﬂlefeisnﬁet forfied] 10 Adbfindd petke@: therein, each
n .the 30 segarabl e portion has first and second

contaéwgg W@'Eﬂmﬁ%p@‘ﬁ €6d | engt hways from one anot her and
the separable portion is separable fromthe at |east
one blister pack bydrawing the first end | engt hways
(b) adinchget mbicht is|seatablete the baseshpeicéxdepa the té@%ﬁeﬁmmbnsters

ment di ser device according
and iﬁ%‘fqﬂ%‘?'@r p&ﬁ{?%i armaﬁg hase  Raser do 6aahlepar@k%ase of said
medibavieRtp@ldéeast one pocket each containing an
i nhal abI e nedi canent powder, wherein the at |east one

pocket of the first pack contains at |east one

nﬁ\d secondeﬁégﬁclg& dﬁs’?rr&\’f‘f@g?%@ﬂ%@ﬁtg tl?leéitéﬂgé‘% ’gg&kg‘éﬁ wherein

the dzspenseh devi¢eiscdaiabledfor tM@%irﬁulﬂaﬁééﬁjs' d&l@bgbb@medlca ent powder
nt powder in each pack for treatnment ]I'”

from ?'%QB?P istey pQPE%IéEf@aOS'@f el bhstar paekscament di spenser

devi ce according to any of clains 1 to 53 for

43. A medicament dispenser device according to claim 38 or either of claims 40
and 41 when appended to claim 38, comprising a single blister pack, wherein the
medicament powder contained therein comprises both a bronchodilator and an anti-
inflammatory as active medicament components thereof.

44. A medicament dispenser device according to any of claims 38 to 42,
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

blister pack comprises an anti-inflammatory as the active medicament component.
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di spensi ng a nedi canent product.

WO 2007/068900 PCT/GB2006/004623

45. A medicament dispenser device according to either of claims 43 or 44,
wherein said bronchodilator is a beta-agonist and said anti-inflammatory is a

corticosteroid.

46. A medicament dispenser device according to any of claims 1 to 35 or any of
claims 38 to 45 when appended to any of claims 1 to 35, wherein the dispensing
mechanism is adapted for opening the or each blister pocket of the at least one
blister pack and presenting the or each opened blister pocket to the chimney exit(s)
and chamber inlet(s) of the manifold.

47. A medicament dispenser device according to claim 46, wherein said
dispensing mechanism comprises an indexer for indexing the blister pockets, one at
a time, to the manifold.

48. A medicament dispenser device according to claim 40 or any of claims 42 to
47 when appended to claim 40, wherein the at least one blister pack has a portion
which is adapted in use to be separated lengthways from the at least one blister

pack to open the blisters.

49. A medicament dispenser device according to claim 48, 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.

50. A medicament dispenser device according to claim 49, 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.

51. A medicament dispenser device according to claim 48, 49 or 50, 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
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drawing the first end lengthways along the at least one blister pack towards the

- second end.

10

52. A medicament dispenser device according to claim 39 or any claim appended
thereto, 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.

53. A medicament dispenser device according to claim 52, wherein the inhalable

medicament powder in each pack is for treatment of respiratory disease.

54.  Use of a medicament dispenser device according to any of claims 1 to 53 for
dispensing a medicament product.
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