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WD 2007/ 068896PCI / GL32006/ 004612 Manifold for use in
medi canent di spenser Rel ated Application 5 The present
WPpIITOe8PoNn clains priority from UK patent asplGRae6004512
No. 0 525 237.4 filed on 12 Decenber 2005 and UK

pat ent application No. 0 623 405.8 filed on 23
Novenber 2006, the entire contents of which are hereby
i ncorporated herein by reference. 10 Technical field
The present invention relates to a manifold that is
suitable fo use a nmedi cament dj spenser for

di spensi ng V'ngﬁgwﬁﬁéﬁﬁﬂﬁﬁgﬂwgn*a PERSAEDI e from a
blister pack 15 form nmedi canent carrier. The manifold
assists effective rel ease of nedi canment powder for

i nhal ation by a patient, for exanple from an opened
blister pocket to afﬂﬂﬁkﬁﬁﬁ %aqgnthe di spenser, and
thence for inhalation by a patient. Background to t he
i nvention 20 The use of inhal ati on devices, in

Theguaseit sppligation caimgadioghnEamsUK fR?FerEﬁé’ﬁb‘PEé‘O”rNO "S 525 237.4
filedP6PAS ft%bhﬁ%k 9804 %%Hqgag dda%ﬁef%l bblideieMNG. %Jebs \%ﬁﬁ'éﬁﬁéd on 23

gener a nprise a housing wth -
Novwxbetaﬂ@ét tr@aerntir@rcqr@entwétvemch m%mrabmmcam%ﬁed herein by

rebﬂﬁ%bces i nclude those in which the nmedi canent carrier '
a blister pack containing a nunber 25 of blister
pockets for contai nnment of nedicanment in dry powder
form Such devices tyﬁigﬂhh%%ﬁgnialn a mechani sm for

accessi ng a nedi canent dose by opening one or nore
bl i ster pockets. The nmechani sm for exanple, conprises

o0 15 MBS0, AonAIF RS B 0, 05) g
dispposﬂefnedispedssln@rmymows!et eidnirat dloe @xEmetn e alisied pack

fornglg'{s?(ﬁ é)ncha? 15 )T feo%érﬂ%%l %g31§t9 g[’?écltlvg rr%letaget(ﬂ‘emedlcament
powder for mhalatlon by a patient, for example from an opened blister pocket to a
mouthpiece of the dispenser, and thence for inhalation by a patient.

Background to the invention

The use of inhalation devices in the administration of medicaments, for example in
bronéhodilation therapy is well known. Such devices generally comprise a body or
housing within which a medicament carrier is located. Known inhalation devices
include those in which the medicament carrier is a blister pack containing a number
of blister pockets for containment of medicament in dry powdelr form. Such devices
typically contain a mechanism for accessing a medicament dose by opening one or
mote blister pockets. The mechanism for example, comprises either piercing means
or peeling means to peel a lid sheet away from a base sheet of the blister pack. The
powdered medicament is then liberated from the opened blister pocket(s) for inhaled
delivery to the patient.
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WD 2007/ 068896PCT/ GL12006/ 004612 | nhal ati on devi ces

of the type descri bed above conprise an el enent,

wonerabdsy referred to as a mani fold, for guirdiTngs2066/004612

airflow towards one or nore opened blister pocket(s)

for liberating the powder contained therein; and

subsequently guiding that |iberated powder to a

nout hpi ece for inhalation by a patient. It is

appreciated that the 5 characteristics of the manifold
ortant._ in both ensurrn%ﬁeffectrve | i beration of

'nhp'am X585 9 Wablyagudascribedy @bave gompiee) abslemenrt, generally

refdPRNORY aé & Hﬁﬁlf&@ufdﬁ@tﬁﬁﬁg alfiSwABRbI&aMe BPWrore opened blister
reci ates that formof the manifold can affe

pockﬁ&S)pfar iib@ﬁ@ngsth@epw @@ﬂtﬂrneﬁtﬁh@seirbfarrdrféihse%@rﬁbrem:dtng that
Irbe{%@%gﬁﬂﬁar topé’rmﬁfhg ée]\é‘F 'f&ﬂnﬁé\gitrr an%“% p%Erér‘&slt %%H&Qcig{éﬁ"i’ﬂat the

arnaceut |
Ghaﬁ@periiatiaatof dipp mrfalﬂes"etzmnrtamhe bsdin ternsmrmg‘ effetivenibeertion of

porfor o SRR ) Rt G Bl Affler ) o B RES. 1 7

general ly refers to the percentage of particles within
ament. that

n, dose of i s. of \
T pBolk L PR o RET Bt G L& FRACY o BieR| e partcie
size Pleeirﬁmelrrfamilsd%famtasllt@tmbd aﬁedree;]rhmr ;ﬁﬂf&ﬁét WBIGERl‘,H%{r)i@cﬁérrﬁI%s are
0 t | ber at er .t hat e ayal |l .abl e
Ko LR ASTEEE gl IS A0t B AV B PR 2Pige ates tha
fmeﬁmlme mbtumwarf béﬁrﬁf@fen@@?b?@h@f&ﬁ &ae naofd1ad known in the
‘erf or mance P.fract|ion of dispensed nedi canent

B ergricle fr%féw%mor Jenddactinn graergiy aﬁf@mtthefpéacentage of
parﬁ&!@é"ﬁﬁiﬁm %Q%:HH @é%f"éé‘r&ébh&&?ﬂeﬁ%ﬁ%h?@raﬂ%cﬂf@%ﬁﬁébie” size. It

ransported (i.e. entrained within an

is dawr&h'ér}b}aimﬁ @eﬂ@é@@ BeRifpldiscts sichtasetoriperengrs BelP Msaction of
the mBéFa*tédJ@vHé(p th&h%hrﬁec% ag@THblé‘ 9%’%@’:9.6%8%%@%:‘ Fnh'aFatron by the

benefic t hat IS arrange
patiphleak up (e.g. de-aggregation or de-agglonerati on) of
the |liberated nedi canent powder that is transported
there through. 25 In accordance with one aspect of the
Thephrigieant now &irthieo apprehiaterathiaf miadifold ppriovinated (@id. i Folsadtion of

drs@gﬁ% Wrér’? ?}f{’a%ﬁ @Qﬁ?ﬁﬁl @{Il%anrc]:gg %y(ﬂﬂé %grr(gez;zerﬁt’ of Iancgwamber
througk, whad:h trm irtfelramd inmeclicanhent rpmidieo isdtrass pottad tihe  atifatmeywithin
an fisShisg MR AL Rt B IEnTBBRRR o GGarici B o Aglcant
novrpamphemammﬁ% bengicicd pieat thbiciaabep@c kebngdd ® Pldnsdterbreak up
(e gp%e aggregatron or de-agglomeration) of the liberated medicament powder that
is transported there through.

In accordance with one aspect of the present invention, the manifold is provided with
both a chimney with a chimney inlet and chimney exit; and a chamber with a
chamber inlet and a chamber exit. In use, all airfflow into the manifold is via the
chimney inlet. The chimney exit and chamber inlet lie side-by-side each other such
that when a medicament powder-containing, open blister pocket of a blister pack is
positioned adjacent thereto at least a portion of that airflow can be directed from the
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positi oned adjacent thereto at |east a portion of that
airflow can be directed fromthe WO
ROoQN7088806PCT/ GB2006/ 004612 chi mey exit t @edinas2006/004612
chanber inlet via the open blister pocket to entrain
sai d nedi canent powder and enable transport thereof in
the airflow fromthe chanber inlet to the chanber
outlet. To pronote break up of that nedi canent powder,
one or nore bl eed holes are provided between the

chi mey and th chanb r such that 5 bleed airfl ow m
chirpey)i $dcidedd haMoRe RbRethe PReNs PSR PaFketi fﬁpseﬁra% said

meaubéem@mr bowdert Bl ehaa@ IRPEDST tGeSNi RenBHioUERbHABBhamber
It may thus be appreciated that, in use, the

mlef b5t @re Céxamheéwutéﬁt &0 iprNetRe e wn ey thet madicameant pawaer $ne or
moreSSIB@ %o‘?é’s af@é%ﬁd&@t béﬁ?{ b 9Re Wln"?ﬁbﬁ) Snd ﬁ@%ﬁ%b@t‘ st that

| ster et tOl entrain t |carren
ble@fgwlﬂw e ttehféil’eqb@ﬂ niwothewivagther o dwsrt@ctww impaad gt atrthew that

reriBG ST B ARAPak ek ARuhecd alr, e advantage of

resen It may be fine tuned to
determ ne the percentage of total airflow that

e D R L R
mamifid isr amwatedlﬁtcﬁhlabporaom wiimeoh i§ dirdsteé! iah tHelslhentblister p@cket to
nt%g@;allrﬁ ga ear | I%@ﬁﬁi@fﬂt %%%l ul’ér?l L ons Y\Dd9 1 roug%%’e one or

mozld%lée&hal&g BHeedhr A0ds 20@NEEH olibe ééb?ﬁ%i’amfwﬂ is that 1t may
g 1044 ES A-5, 590, 645 and US- A- 5, 113 855) hayve
be fe dimesely HereEBRENS PeHEtRENE W A g benettes Sach of

thes® Uséiraee’ elpfeHit andOtol NBSRLY IaMbwakdr HRET fLAlES ol Banifold
designed, in use, to draw bl eed air through an air

perfoRN@RC&i ch communi cat es di rectly with the external
environnent (i.e. directly with the outside air).
Summary of the invention 25 According to one aspect of

Priarhartj ﬁﬂﬁé‘ﬁfpid@n (inplding; $haseodieaeibed tniepdied patenyguibiigations
oSSR oo SRR aARH 8, Lot Syl VALK s, .
A-1EI0BsH06:; VEQCRA/OBHER. T S A0HHrkp5iAs G0 B Boantsb bip-A-5, 113 855)
have been described to comprise bleed holes to a chamber or mouthpiece element.
These prior art manifolds are designed, in use, to draw bleed air through an air inlet
which communicates directly with the external environment (i.e. directly with the

outside air).

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

blister pocket of a blister pack, the manifold comprising

a body,
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WD 2007/ 068896PCT/ GL12006/ 004612 sai d body defining a
chimey having a chimey inlet and a chimey exit for
wiorze@toessge ai rfl ow from sai d chi mey inlet torcrRGER06/004612
chimey exit; the body further defining a chanber

having a chanber inlet and a chanber exit, 5 wherein
the chimey exit and said chanber inlet lie

si de- by-si de each other such that when said open

bl i ster pocket of said blister pack is positioned

.adjacent thereto said airf]ow m e directed fromthe .
Sa"é%Pﬁihéi% g 8 cRENRSYENRUEH SRIMINGY d bt o RBITRRR P P eieting
airfRASHGH shil Hihhé) it ds GailRAInGRIRL, powder and enabl e

transport thereof in the 10 airflow fromthe chanber
inlet to said chanber outlet, and wherein one or nore

the B R B B ARy e e g Rl
the chanber to disruptively inpact the airfl ow that

SRR LIS ATFALE R DR y0d 3TN G1r s
thatrwhets aaipediipten pecketefiseie lister pack iepositamedaidjacent thereto
saif BGE P pe G el R B PR B4 oBRiE Gt v the open
blisterdiocketea entiaimpais aediberiene pswddradndesriabie troespbel themoyin the
s BRI BOUE AR TAR RN o o pocket of @

housi ng; within said housing, a dispensing nmechani sm
or the di spensin medi canent powder from an ope
aﬂiwﬁgﬁeao%@ﬁe@reo@*gﬁg Ep*ﬁgtaéﬂf PipYiiRd PEREASPHP SRAPERF the
cheitskrasudB thatobided ifleRChibP &} MRIcRId int@ 3hd RBamBBI (O URkruptively
rises a body that is %enerall_ si zed and shaped

co

impagk the avlpythadyiranspads feingddpRfcPeRAVESr. of whi ch
it typically conprises a conponent part. The manifold
itself may either be conprised as a single, integral

Theyeippiesided grmarifdd S isssdiableyouiisepiara metlicameatifigeeiner

: : i Vi cal .
e RSP B bR AL Tl 4Bt o e
pagkani fold is either integral with or separable fromthe

ot her conponents of the nedi canent di spenser device.

In one aspect, the manifold is provided as a separable

Thiss éiperé iist also ppovidat a nedidemend dispanentdadicepaiieble fdethecdglivery
ol / : : Seige

of ARchEa RIS T4 el Bl ERRbt f 5BANEPDaBE thS FridgRnser

device comprising a housing; within said housing, a dispensing mechanism for the

dispensing of medicament powder from an 6pen blister pocket of a blister pack

receivable thereby; and a manifold as described herein.

The manifold comprises a body that is generally sized and shaped for receipt by a
medicament dispenser device, of which it typically comprises a component part. The
manifold itself may either be comprised as a single, integral component or as a sub-
assembly or part of an adjacent component, and is typically formed as a moulded
part.
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5 features (e.g. located on the body of the di spenser
device) to enable this node of fitting. Suitably, the
wanbdrobsdod s arranged for receipt by a nedi cam@anB2006/004612
di spenser device at a location that is internediate
bet ween a nout hpi ece for the delivery of nedicament in
10 inhaled formby a patient; and an openi ng station,
at which an opened blister pocket of the blister pack
is presented to the manifold (i.e. at which its
medi canent cont.ents may be accessed and entrai_ned)

In aspacin| $he twaniieihiis Gider sm}ﬁ%ah with oF tseparRkls firom the other

corﬁr%ﬁ‘u%ﬁfseéf tr2 ﬁ{é@@aﬁeﬁf‘ﬂg Ehtdy @&néé‘%e&fe Eébéd‘ﬂethe manifold is.

pi ece such as rma snap-fitted manifold and

provided lasi @ sepaableasspnil spmpxmenhéo Budinegdicaniest ﬁ’éﬁﬁf"éﬁrode\/lc@
anddﬁfé ﬂ%?llfgldcph%?%édq é}ﬁscuép%@am Vi PINRYidense gro@ ith snap-fit

, air roug edc
feafurdsefe. g elogated sonathe ey tof dhe lispieantr deic) ame@aplet’fbis mode of
flttlcreate airflow therein. The chimey acts to direct

That airflow fromthe chi mey inlet to the chi mey
exit. 20 The body of the rranifol d al so defines a

r t. ,has nber inl et an
SulghR, BB b OB ORI PY BRCIERERE, Jog s dovice at
IocahﬁanM\t tﬁWe?@eﬁét@W@ﬂx}é&rﬂ&l @ibmtﬁ]ﬁecﬁtlf%h‘ﬂﬁsf ddelitvb@t oftrﬁedd?@tﬂent in
__chanber exi i ece genera cates adj.acen
nhIgeTATE! b arRsPHIe ANY B RIo1G AT @L%Q&c tfigee" pocket
of tR&bfistef padkas prsbenfaftb M ehadfioiiBe. Cdl%ﬁm&f Eisticam@nt Bshtents

nmout hpi ece conpri se a_conmon conponent. The c¢hi e

maybiet aggegsehandeentiaiiesy. Ppiakly, d@ewa@ﬂa@ i ipreuidegy B eHrap-fit

fea&?e§ k@%ﬁaﬁle)snﬁﬁgmrr@t ttﬂgfeo‘? 4§ hnd hﬁéutms& 284t a8R8Morm a snap-
['1ster pocket sald blister pack is positioned

ﬂt’ieéd]"@m:l’éﬂﬂ anmmtmaqeesuarasrsamMMy be directed fromthe
chimmey exit to the chanber 30 inlet via the open -
blister pocket to entrain the medi cament powder

Thecbodeoft thetrh@nifost definEs andponey <t.hatth|ae as@nr@ney Hileiend a chimney

exﬁ?ﬁrg' et%hneé?lt hsD% ' CIti"!ar uél‘?tt%gtet{] arr}ﬁer o%t ?e:eh?ﬁaﬁlllr bt PWient

inharatiorf)db d:remty aﬂﬁbwrthaem_mr g hehﬂumneueacihltmdevctethat aighiev from the
chlr%ngm?et o rt’he ch:r%ﬂgy 1(é,')\(iE” cal ly

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 componernt.

The chimney exit and chamber inlet lie side-by-side (i.e. adjacent or close to) each
other such that when said open blister pocket of said blister pack is positioned
adjacent thereto the airflow may be directed from the chimney exit to the chamber
inlet via the open blister pocket to entrain the medicament powder contents thereof.
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5 woul d do so where the manifold is designed for use
with a nmedi canent di spenser device for dispensing of
nmedi canment from nore than one open blister pocket at a
time. Typically, one chimmey exit and one chanber

Trans'pBHQif thy bﬁ%ﬁ#a@?éob%eﬂ'lc%‘??%tgdarﬁée ﬁ@ﬁié?%?%bﬁaglba R rt‘ﬁ@ anﬂow

wder from each r poc one aspect
from mﬁ@hﬁmﬂeﬂomlet tue’tf@tlharsbmutwdu e for use in a
medi cament di spenser device for the delivery of
medi cament powder from an open blister pocket of each

The nPdniflldifrtly difingt rﬂbré’ﬁf%a‘f“ﬁ@né BRIty é)@ﬂ &hé eﬁ&’nbéf ﬂﬁ’et and typicaily

pl ural pairings of chimey exit "and
would dpeéo, Wb@@ﬁhganahrﬁdd is d@lgee@é@ranmjwﬁh tamad:capmnt dlspenser

devuc% ({»fd]gé%rfs?@gém of |q%ﬁ1(1a%n JF%S ﬁq%&ﬁhﬁlﬂh@#@é{f {)Ii@er pocket ata

time. nfypu@anya Inedshimpey Riteind cid anandet Mist IIRGEEe-BYWHES will be
froma pair of opened blister pockets, each onée of the

provides to disrensepeuder romeashepen blisiegaeekett rip f or m
blister pack, the manifold will be provided with a
pair of chimmey exits and associ ated chanber inlets,

In onee asﬂre¢tytfi@gnanﬂ@d thersinde saiabledbhase ;ﬂ@ln%cﬁém@h‘édlsbbﬁser
ol d geonetry is arranged such that onl

devw%?fafﬁbfetqeanerafoftm@dlpamnt apwﬂreé\wogh@@ OPRY hlisterpmskebpkeach of

t
s SHERA LN R Ol AT B A0 T
to cﬁsm%bwlelfegr/@mlfhys;a‘id p{airt'ngt @ssZﬁ:?élted nutheamp op%ne b?@ﬂ% pocket of
] .25% 0 of a Ir W . apou 0
one of S8 i1dial BESET B¢ Tweniry Binie S adr el i ngisamant
dispeRbdrdlice Pekdih _?bﬁetBQﬁs pefisd ﬁé\@d&%ﬂa% ?gi?bf‘bﬁéned blister

into the chanber. is to say, from97
pockeate cganhapig of themalcassociaes withr 2 spglé etagiaje striprfoss kiister

vk S0, R Bl b e ¥ e

chambeér iafetendssh Rt sigé-biybadé RueRiotiesy, where the manifol d
is for use wth two blister 30packs, such as those

herei nafter descrl bed with reference to the
In as eGSR ARG G Wryefﬁtrger;agge@ 6H 1rAPBREX) BRERIHOF B the total
airflov? @Wdrﬁm&@ﬁﬁ@i'»fcﬁi lmghﬂﬁéﬁzhﬁnndw mT!@tyls (dirbbmdig\ha tﬂh\@ chlmney
oxit iR dte pReS il Rtk SRUZBeHGE B4s R0ve Pretesably fom 5 to
25% ni%haf %é#er%gﬁﬂram' 5 %Jm%é%béﬁhé%tali‘%ﬁ'flb\ﬂ (@.dTe8bGRIBR is directed

di sp e ser device In
via the chlmney exit towards the open blister pocket and thence, via the chamber
inlet into the chamber. That is to say, from 97 to 50%, preferably from 95 to 75%,
more preferably from 85 to 75% (e.g. about 80%) of the total airflow is directed

through the one or more bleed holes into the chamber.

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

Figures, in use 80% or approximately 80% of the total airflow entering the manifold
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5 the patient breathes in to create the airfl ow and

bl eed airflow through the manifold. The manifold and
wedveamené di spenser device herein is desi gnad/¢eogoici2
suitable for use by a patient (e.g. asthmatic) with

rel atively poor breathing ability. A typical asthmatic
patient m ght achieve a flow rate of around 30 to 100
litres/m n through a nmedi canent dispenser device. 10
Typi cal | y, the mani fold provides an airflow resi st ance

of 1to kPadﬁn g. 2-3 kPa) for a typical airflo

chigwe (ihreahni@e ahimrey indat) eessast theydh tha hised. hC&@(SMh%rbalance
th fl di ted

pe R B PR, Mol 111 ow entering.the

chi mey may al so vary, typ| cally being from30 to 100

. /g I CoT
Th%'srréa{nﬁﬁlrc]ieh%&ﬂgéﬁp g&ge f& 1\9‘4'9 !nf$ow r e aﬁlﬁg}\?ggﬁé&tﬁ% ) which
thenmtlieahbredmmendso @ pece H\H hlrﬂdve aha\bEedddirflaiar thikangh the manifold.

res t he i fold and/ or medcn:ent I spenser,
Tod o ERARE et aiFaltineds dr fios e PECs ABERRRg R PR §gHIe for
useobyt depationt @g. adbmatit) with reptivelgi pdcedorbathing aellibyatentypical

escripti e.one o S provi.ded
asthialc PRSI STavect Dol Fagerh aind 40 60,400 gRegiit Birough a
megmgﬁ@h{d@¢@ﬁbpueﬁ@§lstance of the nmanifold. The

airflowresistivity of a particular manifold and/ or

medi canment di spenser device can be found by dividing

Ty&&&[y?fﬂx@%@nﬁoﬁpbro‘?fde%% é?ﬁl@ﬁﬁr‘é&i%ta%b@ Bf @ 'tB 5Kkt (ebg 3. BQ(Pa) for
rate (In litres/m G)Qd Low airflow resistivit

a txﬁfcacl ﬁ@fl%ﬁnmna tag ahiginayedi09ditiest’ ningise At whichdpve@te §round
I f |
10% h% %{gﬂggf Er glg&%é(g rfc}iﬁ% Stﬁ otpteija' tﬁ)%knspgftﬁqéea%w eterhng the
Ch"ﬂf@ﬁv M{ﬁﬁo yaay ttypicelly Q%@Q EI'@IIW %wd@ofllifﬁﬁﬂ Heutdi spenser
device) to the lung. 30 It will be appreciated that
t he exact orientation of the chimey exit and chanber
It wilhpeeaippretibteddhalsh esei the gressusndeptasdtilobyratdhachibngie by a

patl Pk aR RPliEb i AR ohafrs Y nbihes Gine meritold audier
medicamedt diapeTser pevicke ang érd hrebthing afbmth ereaplraitbgmefﬂ:rh) etthed

! the . pocket . |n_one aspect open blister
patsih st i 2B S Fsiaspdl B0 P TG esctibfer R ot 87 e g holes
progidednieyrchay mnshriidudad e usad &t cdnte! tiederchyll siffdey @Bdtdnee of
th use,. g{e positi oned above opposite ends of the

eéV%THE? e oval open pocket profile. 51t wll also be

appr eci ated that the shape and di nensi ons of the

exit and chanber ipnlet will be determned to

Th%ﬁ‘ff&w istigy eferarisar Benifeld apfios medicsaans dispghgerideyice

carfiss fdupd HyW@lh%ﬂwé%ql%'ﬂé kGt RFBRL prefsui® @hﬁﬁ{ﬁ Rpa) by the flow
particles in the airflow through the pocket.

rateb €@ Htre i k%ﬁlrﬂ% (RSiFiyity ﬁ%th@rra@gfo@b@md/@h@pdﬁa@@nbf
disSeH<ER %w@é( &%ﬂjallfgg) ?éﬂ?(ﬁbeéd?)sﬁttt A ésrfﬁé?"éﬁerﬁgo take a

raction orna e expense o inc
deejl brepiva e@aﬁ@@smthﬁoﬂeﬁm@ehwwme@(ﬁﬁtcﬂa&:ﬁewad from the
ﬁ%% tyi rformance. In one aspect, the
dis ?Beﬂa§t¥tm%%ﬂghanber inlet define an essentially
C|rcular profile and have a dianeter of from 1-7mm
It V\Hﬁé}é bggr'e% i 1 Bapi ar cha%g‘?'r erftattin éﬁhé il né\}( tséén'?ig chamber infet
willi tm:dertérmged\tulaarexte:ﬁcmath’@wrmpe dfﬁhtﬂ dlistangotieat, mmﬂ the desired
rounded edges and crescent-shaped. -




10

15

20

25

30

Sui tably, the chimey of the manifold hereinis
arranged to create turbulence in the airflow at the
wpem7bhisst er pocket. That is to say, the chiroTayB2o&s/ 004612
arranged such that in use, turbulent airflowis
presented at the open blister pocket. Such turbul ent
airflow 20 has been found to assist in the entrai nment
of the nedi canment powder contents of the open blister
pocket, and thereby to assist in enptying of the

fun&g%é%{en%{qé%gmr%ﬂhc g%gémtpg%mgdee‘rgsocegt%%%ﬂsﬂwoqlrflpw directed into

the GYRREL IR Ak ﬁ&@f thé [opah, blhéfércﬁbc?(ét ﬁ§§lasgénelr{ﬁliy elongate oval
entrai nnent of the nedi canent the airflow.

profipeand e @B%ﬂr}ey g@héﬂélwrr&@ruﬁléa hﬁoSlﬁ%QM-S{ﬂ@ 8o ¢y use, are
posfofEl %BB}(é‘% %%;te%ﬂd% Bﬁh@'eﬁ&?g%:‘tcﬁ fop@h 'bf)bl@’é’proﬂ‘éls a

region o shear stre shear is one in
which there is a relatively Iarge veIOC|ty gr adi ent

- |
B b B0 O TR L Ay ot o
chapdoer iirdet waifl [bg d:eéaareflmeﬂ @l anwkrdert hihershape afribe blﬁwumcket and

o SRUPE B URRR AT RS s Panaics g g e

pockst. lltdnasslieeml@)um trah Irgddcmgstaby:rmt;ammcbrm gf chlmney exit and

chafis G SR ARPRYe: FE AR iRAEaDands oh e Prharliesgt horeased
alrﬂDﬁMﬂglﬁsta‘n@é aflé | povemitigihoy rdcetiomm ket é\mdtytr@mmance In one

dIS nser devi ¢ce herein
aSPPRABIE Sy 0 EEReR WISt GPECAT PRperDal GRuEE brofile and
haviedd ldiarfeter 6L 96R 1Ghem badicdR})2-Bmes @@%r pfané sh&bds for the
(1965) Chem Eng 72(2) page 69; and Pharnmaceutics: The

chirgpes gxid g m%@‘ iplst ,ﬁr? mgjan‘ggag%mcg@nq\,p‘@iar rectangular

;eo@hgmghwkth réuntedgRiges and MeWcXRdhapbl. One aspect herein,
turbulent flowis created at the open bl i ster pocket

by providing 10 plural chimey exits to the chi mey,

Sul%%?1 e cﬁm{n%g Ath& flpiraridrow |§tarrrah e@@@ﬁre@'té ﬁfrﬁflence in the

artlcu ar aspec p ural chi me
alrﬂ@m atéh@peerpbbster pavket. Shatistnsay.ithe @bl@’mem s pERNgRd suchihat in

usd %I‘Eu@ﬁ??l tcfv\?fst &%séh shear%eaﬁgh Bhdier 5c9<epﬁfgﬁct§rtfi‘ﬂ?nt airflow

er act
hasctbaem@;anéﬂotwsx(stanrdthlaefmtra;nnmmmlth@mefdmamqrﬁmyvdaf gontents of

sui t ahl. it 1,0 n ' .
oSSt B 268, B, A7 L b Y5 48 580 of 1
megicemenigdwddrconieh®) t o 60 In anot her aspect herein,

turbulent flowis created at the open blister pocket

by shapi ng the chimey and/or chinmmey exits to produce

in ohens®pebt, teaturilisddetatisel msen@sult of the creation of shear siress, which
assists in enfrainment of the medicament powder by the airflow. Shear stress is
generally defined to mean velocity gradient normal to the direction of airflow. Thus, a
region of high shear stress (‘high shear’) is one in which there is a relatively large
velocity gradient over a relatively short distance.

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

beneficial where the medicament powder comptises non-cohesive powder
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particul ar aspect, the chimey and/or chimey exits

are shaped to produce a helical 20 (e.g. vortex-like)
wioftosshat is inherently turbulent. In a fertbeno6004612
aspect herein, an obstacle is positioned within the
chimey and/or at the chimey exit to disruptively
create a non-linear airflow In one particul ar aspect,

a crosspiece or divider (e.g. knife-edge form is
provided within the chimey and/or at 25 the chi mey

exit to d| srupt the airflow and to produce turbul ent
COMBENESS (B0- npliph tade iy neprsticy Osm'wpg)sely hsseRiptade @-tbf non-

agdlB@efRE Ofrfe NGLRIKAOWA Wak@NAGEk  HiaG Bl %sé@g't@néué?ftlfy the

accel eratlon or deceleration in the airflow at

cohgsiienpss of erpasbieat powdeitfor gelivers &y, thgonemitold ﬁnﬁﬁe@dwnent
disBEAAR IR c%%eﬁhave't%d'ésfsr nﬁe‘é@@eﬁj’ g{a'n’tq%dgﬁ are elsFr%l%egr in the

ecel era I'ng airflow 1's present € open
follpoinkeefergices: BaoeRek §196%) GhendBog |78 bt paug #2; fGaowR L (1965)

n [ ] e ral t
o L P2 20 Bt B st R Bk T s e R aBb 108
Edpadicet M Bndhurokiil ébyndstores SlieatYark. enpt yi ng of the
pocket of its nedi canent powder contents. 5 The
chimey exit and chanber inlet may each conprise one

In orie aspeet SeraPl, durbpient Mes is(drested albﬁfet OB Hiistsr pocket by providing

al.ternativel in ects ert f eatures ma
ol SBIRY st b PRETEs srbi i BT Gt eo &Y 1 open biister
potﬂ{eUtho@éfﬂaﬁlitﬁmﬂCB g@&pw@ﬁdraﬁibhmym@ldﬂ@ b&ém@zﬁecp&ﬁ;h%at in
bot h t hereof . ui tably, the chi mey and chanber of

US], HAUTRRAITTY it %\?53 QF@%%@H”QYBS §&ck |°H@rk§9 @P%ee%\éﬁ bulent (e.9.

hlgﬁts‘héér)%te%oﬁnméﬁlu@éi dhiten &t beis (‘éﬁdtHé%SbMu%?%irﬁéw jets) are
he requirenments for (i) the chimey exit and

SUitﬂbhfnmfquﬁldeﬁf arpamngle (&) wativg iejcaeh @it Wiaiein Gisdtypigplly from
I hales to be provi ded between the
156 ﬁgnﬁe’f})rg{?@%ﬁﬁ% fﬁ)dg%%hOW described in nore detail.

15 The manifold herein provides that entrained

t wad, s t t ed th h
in BN R HTRE. AaNERF TR oot (aaay Oiler Hecket by

shdpiey Be omifrReh| @RkbrheiRBey ekitP &s parERSe/a @lbﬂﬂiﬂ@éﬁéﬂﬁ&mﬁ In one
r@row ded between the rg{;l rme% and the chanb such that
ParyedaagRect the,C ;i‘%(@ PEHBERY Rt @fﬁeghéﬂﬁ pradyce a helical

(e.dlivertERlike)edidflow that is inherently turbulent.

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

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

nmedi canent powder. The presence of so-located one or

wor w01glegsee hol es | nproves the overal | perf or ENGE2006/004612
(e.g. FP fraction performance) of the manifold. In
particular, it is beneficial for the bleed airflow to
pronote the break up (e.g. to de- 25 aggregate or
de-aggl onerate) of the entrained nedi canent powder in
the chanber. In particular, exposing the entrained

di cament powder to regions of differﬁttial force

|

nme
(wheihesj tygpulant or Redy agsisls hihe grirzlamert 6 mgslicagpend growder
corfbrits bPieldRM SR POEBR N tRelfdBf 16 BSIIe eABHIRY S thB pocket of
. pronoting the desired powder bieak up in the chanber.
its PediTh@ept viar 6antentssuch break up can be particularly
beneficial where the nedi canent powder conprises
cohesi ve powder conponents (e.g. one that conprises
Thep ahimage exit \4DA2 0OFNDES $9SPCHYGB2U0 GLOPMIEE 20nehay mered simple

S, C ] . ] .
ope P AR 5E p OB B el SR [ 8VeER e proyiced
thehdte dubiutihge s ‘eves-picaei @egl ¢rociformedHapetipprovisiedoririba apening(s)
f(({“a?nd 5.,acts as a divider between) the chimey and the
Of R APEH

a Sl ‘ably, the chimey and the chanber share a
comon wall and at | east one of, preferably all of,

Sl S B P 5 P B A b TS e i

‘eadhedtReiBott Oidibn G5B tHRasthbPRAthcRIbyaaskist ithtthe rd§uirements for (i)

cross-sectional area of all of the bleed hol es added
thechyapsieyit 3nd ehaynpar igist inde sjsledpeside egch PHIRr ARd3N) torene or

mof@Hleddr 8biet aB! te fireRtd®-HawedR thd "RiBREy Ahd"BREmbdreed now
hol es. may define any suitable profile i'ncluding oval,

desgripediingnoresied@ibped and el ongate slot. 15 In one
aspect, the one or nore bleed holes are circul ar or
ovul ar and each bl eed hole has a dianeter of from1-7

Theymangfelefaraibl gjoYidesriat Briginedrmeioament peyeRItS tianepeirg via
I [
tho FhelTHEE 1Y ot Mo T ffiao B e o A1 <o o i Bfilor more
bleeth tolesr (capaesagest hehamelsg rarerrevidéd datwesinetheconpwnieg eand the
ansi 0 : t.S . | ]
chefogf Wieh habiogl R8N pdy HoSoRited i e oFAPKELR plefiven
impacbiidnaiflopr tfatcableg the enti@ingd2mdichimeninpowdent iThel mesence of
spect. two elongate slot .formbleed haoles arr ed, in
so-{SEREr| ane PLairen el TR Bl e e cvarall PPl o PP
fractibapeeormaiioe) of diblryanifdiee paral | el el ongate slot form
bl eed holes are arranged to be parallel to the air
flowwithin the

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 fo regions of differential
force arising as a result of the introduction of the bleed airflow from the chimney to
the chamber assists in promoting the desired powder break up in the chamber.

The promotion of such break up can be particularly beneficial where the medicament
powder comprises cohesive powder components (e.g. one that comprises particles

10
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25 chanber. In one aspect, the one or nore bl eed hol es
are provided adjacent to (i.e. neighbouring) the
wio mumysseki t and/ or chamber inlet. 30 | n anokdGB2006/004612
‘aspect, the one or nore bleed holes are spaced from
the chimey exit and/or chanber inlet. Typically, the
spaci ng of the one or nore bleed holes fromthe WO
2007/ 068896PCT/ GL32006/ 004612 chamber inlet anmounts to
at least 10% preferably at |east 20% nore preferably
at | east 30%of the length of the chanber peasured,
that rtemd t the agsraider With| @te tanatr ehafiserinewhich K19 P s are
ag Etoqyt e one or nore of the bleed holes are
Irected towards a wall of the chanber, thereby
creating a region of high shear close to that wall and

: [ BN ] | [ I
sufBiF $¥eho Sr IRES bEeTReled 48 pofifedld 242 athEcbmmon to (and
actans antjedesheaiveas) the climmeyt andhiheaihafibew $uitablyt Hesehimney and
reqions of high shear_andfor,to Y '
the BT sRorgep SaRTT il 2ol au R PP AT et AT B dhg Bro or
mord ilead hukeklase pviskdttdeaitaonfodrdwiad t o prevent
deposition of nedi canment particles thereon. Were
plural bl eed holes are provided, these are suitably
Thdlioh8 Cdrefhoted WiJet Sharee iypRidig rhasacé thtaRtrdsbeettonal tarew (i.e. the

bl eed, jets interact w each other to create .reqgi,o
crog-seftignak Ay of of &t &%E[éwafeﬂﬁs @5@?%@995@%@@?#59”&1 g’
prefaP &bnt $0-80 MY efbst BdTe@BIvi fforh A 501T R&2. The ofé bf e bleed
into these regions of high shear. Suitably, in u

se
holesmayfisfine anyceitahe e iNslidior @@, rulapD-aprredand elongate
siof €ts 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 flow rate of 60

In ddd B&Sect, MWHEof Rlord BRed! foldd aRNERENI&%0! SRIIEATBYeh bleed
hole has a diameter of from 1-7 mm, preferably from 2-5 mm. In another aspect, the
one or more bleed holes are D-shaped and have a maximum diameter of from 1-
10mm, preferably from 3-7mm. In another aspect, the one or more bleed holes
comprise or consist of elongate slots and have a length of from 1-20mm, preferably
from 3-10mm and a width of from 0.5-3mm, preferably from 0.7-2mm.

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

in one aspect, the one or more bleed holes are provided adjacent to (i.e.
neighbouring) the chimney exit and/or chamber inlet.

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

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

11
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Sui tably, in use, nedi canent powder fromthe pocket is
directed into said at | east one zone of high shear
widtJoimessae chanber to break up any aggl oner ag@/GB2006/004612
particle conponents thereof. 25 Suitably, in use, the

at | east one zone of high shear acts such as to reduce

t he deposition of powder on said at |east one interna
surface of the chanmber. It will be appreciated that

the provision of such one or nore bleed holes also
results 30 in reduced airfl ow resistance because

chagmkss drlel anowtsin@t isast (18%. Pé@fef&blygwwtﬁ%amﬁrq pfeterably at
Iea%hﬁb%mfrmSWE g?tﬁ %eb&iaﬂ%egrrﬁé%u% @St e cRRBRer inlet to the

I ster poc provi si on of

chap@@T £868896PCT/ GB2006/ 004612 bl eed hol es may therefore
potentially inpact the effectiveness of enptying of
t he opened blister pocket of its nedi canent contents.

in dhemppcbrﬂissendaet wees of the Weahbdlos avé direged bavartls a wall of the

N N T Y L

parﬂdﬂ&s tcecbmde aiih ghidaivalf. [Rvaferatdy, shaoneerall geandtiyatf dind cladrhiper is

tyin nust .t herefore_ be
arrafpq criohoes 55 Burkar e’ #RRY e Faigps eEhEh il gpavor to
causB&oBidhE iith thBaid Aﬂ@ddhﬁnéI@ﬂw@ﬂtiagtemfbﬁiecuhgahlbea air at walls
wher ein pocket enptying is_comnprom sed ?ﬂ‘ m ni mum

of the gignaldds &y prayent C{erpé§'9‘i’” A metisamgpt IPEH'EJ ®F'eri ng
the chimey. 10 Typically, the manifold herein is
ranged such that from3 to 50% preferably from5 to

Wh?@%?‘“ﬁ%r@e%‘ﬂ dplasapiey piovisied hese arsosyitably. diggsded topals each
oth€f sddhethﬁ’c frfel RYURRG %‘iééﬁi%efshﬁte%ﬁt%ﬁb’eédﬂ &thet B Q‘e%féclte%ﬂms of

Vi a himey eXit towards the open blister pockeft.
hlgfrﬁbeareﬁﬁefﬁwy dhe preraligepmeity (o8 toe chawber goamanosd such as to

ardeP ARG 1ARNELS FRIGH SRR dRathe open blister pocket

i nstead passe one or nore bl eed hol es
to the 15 chanber In general ternms, for a weakly

Smg? A Ylgep g o eth H’lo?‘e tl‘?c?c%]edtr torJeegrsma b %ilr‘féﬂ’s G impact

ecte € pocC or a stron
upctnodﬂdeasianpomﬁmal slriagespieoe shamber o, crehie ailleast and/zone of high

0 0 n tl.e b .
oo oL B8 oy ML 5 A8 RS e
entddrgj thecthimr®). of airflow through 20 the pocket and/or.

airflow resistance and/ or shear within the manifold,
inuse. It will be appreciated that such tuning may

Sw'taa}ge ih 60, ARERARient hewaengsinvibagsskel isodifsted Fro @hidt fdleast

canent powder. to be delivered throu h t he
Oneyap B MONANRRAT AR ithe ¢ Same@fr tqag ”M au9lomasalspBRrticle

corfiBohehs thdrddper promoted if the

Suitably, in use, the at least one zone of high shear acts such as to reduce the
deposition of powder on said at least one internal surface of the chamber.

It will be appreciated that the provision of such one or more bleed holes also results

in reduced airflow resistance because a proportion of the airflow (as originally drawn .
into the chimney) is not being drawn across the open blister pocket. The provision of

12
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25 chanber geonetry and shape is arranged of itself,

to create regions of high differential force (e.qg.

Wwioghnodasae ) . Sui tabl e regi ons of hi gh shear rEyGhE®o06004612

created if the dianeter and/or shape of the chanber

varies suitably along its length (i.e. along the path

of airflow that it defines) such that airfl ow and

entrai ned powder flow ng therethrough tend to

encounter walls of the chanber. Such encounters Wi th

wal | s are 30 al way egions of hig [
b*eeﬁetezesotnaa. theredrie r%%t?“"laﬁyl"ﬁﬁﬁ%tp*eﬁoei}@fzp édttoerﬁ%%ls%f the
opéHedt Bﬁ’sté@pbckétstﬁd fis trAgdighmhbhonoesed A ToRfh@hlskYBétWeen the

zero. WO 2007/ 068896PCT/ G112006/ 004612 1 n anot her
cregtigeef regionwief aseeateting aidpwhly Providing anener marerileed holes
(gobll fblhﬁov‘a bk ué ih e %h@%gg r]%i BB 2HG8™/NS (?fcélrﬂtol}bartesistance -

regl ohs accel erating or celerating airflow are
(andr petertiilly Hewpecting Tpen posketoersplyingp ovusé théneéak ke strgek. As a
geltgrgl% e?né glrf@)(b %'sf e%t‘thes m%ﬂ{f&la'sﬂsgld ‘t‘% rredw;ed to helow a

perlences reg |on accel era cele

leveli wiidrein pmckét emptj@g |Iarcnmginomtsedczﬂmmu#rMVerabqu 30 litres /

the ry..of the chanber is arranged such
mngge fog\f ?‘éSP{% 'ﬂ@ﬁ}ﬂ%{ MBW-car rying the entrained

particles into these regions of accelerating airflow

10 It reci ated that res r
Tyieails e e RLETBIGS atbiged Pocbl B g e ta i from 5
to 296, MBfy ﬁr@fe@amﬁfr@mm TR 546 ey dastut 209 oF tHehwrflpat ent@*ing the

i nhal atlonﬁ%{ofl e or the manifold geonet rgl Thus

chigaey &1t i$ Hiregted Vigdhe FaiMney XA Aawardy dis/eery tﬁt%frPé’@k?’f ohe

ren%@d!ér'dﬁhﬁ,ﬂ Aiflo@ (el abaii 8% B ah&bfoRs nid dhtectcﬁﬁté%rdsﬂth@ open
tient created " region of accelerating airflo

on
bhst@féw@twdﬁaﬁaad aaﬁ% thergh dashpra pymerakleed hete@rto ey
chmetremtgénetmt iSOfbrRIWEaHELo &Wéldo%vdet‘nﬁ@%ﬁé‘blé’fhaﬂe%"

novi ng airf el ng create adj acent to regions of

airffoysis oteﬁlghr@ugln Itflﬁ/\PCP(d@ttﬂ‘tag for %é@@ﬂ%&d%"tﬂﬂ\@rﬂ%der
accelerating airflow. Alternatively, the manifold may
be provided with features such as flaps or val ves that

In agmmetaupetie, rtes spmesand/or hJCpB@rt ot ahwiinlal, outleivapd/es sne eor more

_ ble%&%%%?s}')locfrtﬁ@tﬂa'ﬁﬂfﬁr\s t Yed. g)efc.ﬁ évgrthefdegi?eofﬁrvgif) %WPIW t(let_rough

ve C
thefdcapetomdialairfow pesiytanSe andbl yhearmwthsethetrhmlfw:h i obel 1t will be

op PR S APIAY DR KSRl b BRELE e o
thetrhedipameieirpondientd be dsh\,@eeecbmcbu@etﬂelnmrﬁtbm blister

pocket. 25 Suitably, in use, the mani fold is arranged
to nodify the effect of a user's inhalation profile to

Ad(ﬂlt?@l’ieﬂ@s@ot'rvhgr RSN ehaln @i @aa@meemﬁ@ﬂ bRY furfier PsrofRieH the
ravel s throu 8 t he chanber f{e %he blister E’HCKG‘J
Chac’%bftrh@e%?ﬁ%rﬂ”d g AR He rRTERI95F ople figelh y 1 GFeale gieg high

diffeRintigintbrdenfaad. atgrp@héarpfsmebteOre@idhe dfiigh ERedraabPne Rbated if
accelerating airflow may suitably be created if the

theGigastes apeiob ghgrapkiiie(@iagber gyies suitably along its length (s e. along
the 204K/ @%@8@3@5( %@ﬁ@ép@é&%a@'m%d Qﬁtréaﬁéd Cd?ﬁ@%?rﬂowmg

is reduced in the direction
theggipriosah fansdoemapuaies walls efrth@rcbamb%c&ucbmcoawe@ Wit walls are

aiw??%\%g{jﬂ?sé eft Shiar\Re. /A H'S%E%ﬁ o SISl h¥xd Brlo@a 'eté& 'bf airflow)

e acce era or a given I nh
beqauee iaf thewvdll itsef dhe ivliay Bpeqst issfetivehotdrg. greater .
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5 Suitable regions of accelerating or decelerating
airflow al so nay be created at the manifold if the
Bioowsr®ews i onal area (e.g. dianeter) of the ediabmnsossiz
arranged to vary in dianeter, for exanple to narrow
along its length (i.e. along the path of airflow that

it defines) such that airflow and entrai ned powder

flow ng there through 10 encounters a narrower
cross-section or alternatively to broaden along its
length (i.e. along the path of airflow that it

defines) such that airflow and entrai ned powder

In Ahatnemgsgdas rowder m:ewk BN ERY MBS ﬁrthé.omﬁroted in the chamber if
cross-section. It will be appreciated t

ther ehgirhar Sharsangadasusa ,tha;rrggrgng QEF‘F(@‘%YP’“Q& %faé %erqr ati@ %I’@&V are

creafUterbin, TREf RARPdaRl pb 8&‘ Pfé%'ksﬁﬁr’é:%forﬁﬁt@dt lbﬂ%{nefa%ﬁy and
may potentially i mpact ' t fectiveness of enptyi

ng
entsdingdh pawsien exxpbrigraesr rqw;k@n‘ askceleradingedi- dapelatating airflow on

t
1oLk, Ao RRIRT, PRIBSIIES, S8Rl A0rAA) O bramber s
arrgngesk ss@tﬁsdnamfr@t &e eubod daoryingotheeenttaieek papiclesnitto these

reg#idqn%roef%%&gra%ﬁfakrﬁ’%r esi stance (and potentially
mpacti

ng upo ocket enptying) nust therefore be
struck. 20 In one aspect, the dianeter of a chanber of
ci.r.cul ar s of i, l,e_.narrows,from about 1
fabed i

It vl B AP PoUsholite BreseRes & ctﬂ%“’ési?aﬁgﬁcg“ré]'?factmg or
de@ierating dil‘ﬂowmh‘t htee @apicsld, hébim daangémmdobnacitihantiar patient

L about acr, its e 25 length ,

Inh5EHEEGHOTR of BRSNS e mInas. SrPaagd.hpiee Rfle that

invbReg I’?C CET Y fr@mgﬁﬁw Tﬁhﬁlmﬁﬁf t(brr&ﬁﬂfmlﬁahlé\t&mhhﬁlb Risultlin a ‘patient
er. | N C er | e Cha

Gfeaf%dg %ﬁ) 98@?9 Eﬁa*ﬂ"%gﬁ’éﬂh ﬁ%ﬁ@ﬁabﬁ% aam@n§9’eéaegwetw that

(fott Bﬁy @aﬂentﬂmhlat@n tp@ofﬂ@ysesgww redbRRlof BRwW ﬁqd%gﬁam being

if an airflow / entrained powder experiences
cregiech adiasant bdegieneLfofast Inging afpyuguithe ciealiprdregion of

acéé@rggry ém/@%%ét%y Wﬁ%ﬁ@la%%‘b&ﬁﬁb\ﬁdé@m%%bs such

obst es that may b rovided to the chanber conprise
as f#apg @hgalyes drat @@ﬁﬂlt@ssn rgﬁmf@el teras parsiadlar eisflow amssuemihereby

cre‘éﬁﬁ% %g' ‘ae %orf'frgﬁj?%é' f}éﬁv g’e tﬂQ? &3@[{@ sur‘lf) geFFﬁ?l‘ted flow

(i.ei ﬂ@l@mmiveengert)r protrusions) that provide rrechanl cal
obstacles. 5 The mani fold performance may be further
enhanced if the manifold is arranged such as to del ay

Suitdtdy, anpisgi ﬁga whnifdie isTedacgett it mpdifdére effedt efbsuset’stihiwalation

del ay, i s, achi

praﬂ«;’ tP éﬁ{]’@g eh%cgl%saﬂﬁﬁ ezél(?a ﬁ%cqsd#é\{]th]elpg of Whefi X i§ \é%gosotised

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.
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10 through the open blister pocket. Such reduction
must not however, be too pronounced since insufficient
wiofobsshir ough t he pocket can prevent the cermpéeiogsoodciz
enptyi ng of the nedi canment contents of the open
bl i ster pocket. Such reduction of airflow through the
open blister pocket is achieved by providing the
nanifold with one or nore bl eed hol es positioned such
as to 'divert' airflow fromthe opened pocket 15 The
mani fol d performance may be enhanced whe
diafigfirt gf Ehel Saheirgeadussiindee td?featﬂrhyf e wf;bﬁrﬁfpé?mated

that BnERE 6RIBRECRMNM BFeCANBSArS 1L tHd 8ir hak & ﬁ.@h%@ény for a
until regions of differential force (e.g. high shear ™/

givert dleweraiei hbe arqoplesalipablias divivesu dhalptippwerefilebwlatbetgfore be
k n the chanber. If the pocket enpties too
proﬁ ﬁoﬁél%dr@ﬁte‘rpomer to be broken up will have passed
the t hrough the high differential force zones before
: e f h t f
S el o kRO b= RuAE L 9y o T LR ot o
maeifadiifi thg ¢rbas-sediopabbreshie. gaamieetee)(pbtheednmaba is egramged fo

vargf[r} @ﬁg%aesrhﬁ)gﬁ)xg@% es(%d@ qulﬂlighgﬁﬁxg th@ | dgl% heé patf’\ of airflow

thatretd idefimes) t syudwdlext giofitiverdngl ehtrained bpavedesr ﬂmmbethetmtthfough

a edetermned flow rate t h. the manifo
en@pRleFS BT Crasaugion S HATRNEN BouRatsn pong i teuah (.
alohy tﬁ@@atkﬂbﬁ'aﬂrﬂt@wﬂﬁbt fndefin¥¥) bisdh R AdloWeah@rentBed powder
pre&eé?erm ned flowrate may be fine tuned, it is

flovges oyl encaynters ghyoader Ess:$e6iPlie of bet ween 5
to 45 litres / mnute, 30 preferably 20 to 30 litres /
te. WD 2007/ 068896PCT/ 032006/ 004612 Desirably
1t viih e ARRracRtEd RRFeATy SHATeSUEIaR PF SIRMDErSCToBs-EpmiaRakarea will
alsd Pt%u%r}hfn%rgé ol QﬁldWFEs [ aAQSScrdR)rd ek fﬁot%ﬂﬁl?k?%npact the
Desi rab e mani f ol erein acts over
effgcvanags @fﬁﬁmtﬂm pf the cw@ed bligtenppoeket phiés medicemenheontents. A

corfits gl A, BHREL 4Bl SHONPS] Sl chanoer

Crogseﬂ@tfahalyan@ea(goaédorbyowdﬁrl i@*eak nigp) tamd mmealsmgrmnﬁlnw rekistance
(an%gie%ﬂgmfneu%%\wg Haﬁbéﬁ@?e%@%ﬂg{ &l ltf'?eggg) e% [S)eguc e
Dose Uniformty Sanpling Appar at us (DUSA) The ED rray

n 388, PSR M2 Mo BBREST Sy RN vd B iout 10-1

mmbdtitse ehémtoen‘m@tremdnm%m&a:amatt@@»ﬁmmr sxit emer at ed.
Thus, in this case, % ED is calculated as (ED MD) x
100 % It is desired that the A ED is at |east 95% by

In mﬁitm’rt aswceftﬁéachbﬁhetmf(ﬂ 4 kRAMBBPADYbYE BTt mrd Zcross its entire
the manifold herein also acts suc%as to

lengTh a6 @RS SeHAO BRoURY BRI ah IBmerar o RBa TS M bnder t hat
is made avail abl e at the chanber eX|t / m)uthpl ece for
i nhal ation by the patient. The term"fine particle

In & justher aspast, Ravder dieatode mayrberstilFgher ar@n(%sj i peghamber if
thetcﬁas‘hB@r BUrRee8uag %a‘?fm&ﬁghfcgi &?Sté%lég]éi% é!fegi!e‘d% rein. That is
tted Dose "of aerosolised nedi canent that ?
to saafe@@wﬁarbb@aksm@ presateshiiarediriey ¢ re@tmmew p@frﬁetrmoeriences
b 1-6 ! Am S

me%%ﬁr&a;ﬁ?ﬁé@%%gb Ig\?vlcle P’é"%@g%éf‘)ghgﬁ@ggﬁ rabl e" size. The

FP Fraction (ED) may thus be calculated as a

percentage of the Emtted Dose (ED). Thus, in this

case, FP Fraction (ED) is calculated as (FPF/ ED) x 100

% It is desired that the FP 25 Fraction (ED) is at

| east 25% by wei ght, preferably nore than 30% by

wei ght of the Emtted Dose 16f particles nmade avail abl e

at the chanber exit / nouthpiece.
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The FP Fraction may al so be defined as a percentage of

t he nmeasured dose (MD) contained within the particular
MO 26¢786§885 fr om whi ch nmedi canment powder i s |rdiREBROSH4612
30 Thus, in this case, FP Fraction (MD) is calcul ated
as (FPF/MD) x 100 % It is desired WO

2007/ 068896PCT/ G32006/ 004612 that the FP Fracti on (MD)
is at |east 25% by weight, preferably nore than 30% by
wei ght. The manifold herein is typically provided (as

onponent t thereof) to a 5 nedic nt di spenser,
Sufitle ceaRBieal &b s&%@%é@a} r)nav Peceioyiee g taﬁﬂgt%\a% jgomprise or
coriti dFChaAMes, %Oﬁgﬂé% kﬂa’dﬁte@ v@@éé‘ﬁhé v@ﬁﬂtﬁrlafoWnﬁgA!tematlvely, the
medi cament i n form Suitab

charplgrdisaid maydqesqs@ﬁgé Wlfbéﬁﬁt@f;@sc@rﬁa it é@ﬂaeqh éwéaqwnd@mams or
pr Ezoh%"‘tﬁatﬁﬁ?&iwé H&?hﬁmﬁlﬂflﬁﬁaec‘l’e{]ofofm One preferred

ormi's t using forned 10 by a
mati ng assenbly of two shell halves, which may either

Pl ORS Pl ESREP Gl bl B A bl ded o
as kuialayihe aventying af thekmedlnamenit e lcbyteotsnfithe bstar pocket.
plastic polynmeric material that is relatively robust
but is also readily manufactured by a vol une

In mdsgedatusmum%daapoemhiﬁl/ﬁdw {]dsuum‘gngwei lalm&uht Eblayr that flows
vided wit n air t., Thi,s typica es
thrighn T oo PUTE: kel Shot repiplol” g el JOSRYeF be too
pronb@medieﬁn(t@idsbﬁlcmk blt‘@cﬁwtth@ubﬁ liﬁdz lp)@ckéfft%na;bnévem b donplete
tioned such a tein
o e ISP ComaS B NesoReTLRISGr" el ciidoRyction of

airfldRethtdRBEns o%&dbﬁ&tert putket Rfachieve® b hthcleg Y mBhifdl§ Yith one
20 thereof. The air inlet is suita covered at | east

or MAredelped helgs Rosftignaskiuchasdpidivart @#rﬂ@w e theangned WRrkat.
acts such as to prevent bl ockage and/or to mnimze

undesirable entry of dirt and ot her garti cul ate
The grniiaidrRaviosmenes g2y, basgnbaiifed, ware|tos eepmifpld isearranged such

i C r
as &PHélathe tePrg{t] n %f B?é)megﬁﬁ%anen %B?h&&gﬁfs &%bsdf‘sfe? pocket

di s SI owder from an op
unty| regiogs q‘zfo@lﬁ@ltenbﬂl frce dagk Moghe S!bBaiSU' erccelerating alr) capable of

causing powder break up are created in the chamber. if the pocket empties too early
the powder to be broken up will have passed the through the high differential force
zones before they are fully established so delaying the empting of the pocket will
improve manifold performance by ensuring that more of the powder experiences a
region of high shear.

Suitably, the manifold herein is arranged such as fo delay the er‘hptying of the
medicament powder contents of the blister pocket until a predetermined flow rate
through the manifold chamber (i.e. not just through the blister pocket) is achieved by
the inhaling patient. Whilst the value for the predetermined flow rate may be fine
tuned, it is generally desirable that it has a value of between 5 to 45 litres / minute,
preferably 20 to 30 litres / minute.
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pack receivable thereby. Details of suitable

di spensi ng nechani sns are provided by the |ater

WEswo7iqesaoon. Associ ated with the di spensi ng PECGBIIIGMIG12

and in conmunication (i.e. fluid / air flow

communi cation) with the air inlet, there is provided a

mani fol d herein. 30 Suitably, the nedi canent

di spenser device provides that airflowis drawn into

the chimey of the nanifold solely through the a|r

rovid to the housin That is to say air

De?'f%’f\?bf nlg |‘ﬁ?'@)‘%‘i’1é’e%‘é@nﬂc& gveralsuch 48 Ip ehRange fh%PB'fOfm'ty of
meaREmchedsdt dal¥reafinddgy mani fol d. 5 Thus, during such

use the patient |nhales t hrough the nDuthplece whi ch

creates negative pressure in the manifold, which

Deﬂ@éb%?sthé'rﬁaﬁlfblcpﬁ i Wets! 6\{5%3@%%@5 dg @flnﬁrﬁgsﬁ'tﬁ@m%d Dose

ewcethrought ear in into t i Mme
(ED)hef ieanimedicaroent pmd&rhthahey matietgvailtile hati thei nhamberd exit /

moEReR G2Rh AR by el lont, PRI Certly BEp Brbd 9 Plecting

thet todal clainpmiely o"emetdldm]a:ﬂh qnamhﬁrrtmnlthedl omviha dispemgeendevice for

oxeiBefibod o, Pte, poBd Sl FREN 5F7E PhoB U Bipiny gemoing

AppdratusoDe)SAIt The [EQ mayfewafo bé nex[bﬂeemed at @ glseheeritagb ¢neD]) of the

di spenser d art CU| 0 the 0 bl.i ster
meB R Shre ¢ DB taufdieRatithil Rl PritgulshnaRig i dicgt - which
meﬁhanﬂhsp@m@‘l{ is tBariaGR), EY)UQ iﬁ&htbeﬁbe %BNER \is Ealbm@’@dyamGED/MD)

r.a inlet or other air entry point is provi
X "er H ﬁéﬁfgﬁﬂaﬁa&ﬁ%e @E%@é?ﬁ?@t 05% Wﬁleaﬁnpa%graéﬂv more than
o8% @yateiyil y air tight barrier to the entry of outside

air therein by any other neans. Suitably, the

cross-sectional area of the air inlet provided to the

DedlRiby) e Rbnkdig h%%lﬂ%@ﬂocﬁté@%cﬁ“a%%ﬂﬁ&%aQéEWeC?P' isra?tion of the

greater than (for exanpl | east one and
me

ica@ent ppeder Histys aess ayéllahl@ a thes charberopdl / anadheiece for
mani fol d, which incomng air wll
mh@%%l??gkhcéééa(%ﬂﬁmst ream) in the mani fold. Thus, the
cross-sectional area of the air inlet is suitabl y
[ t C
Thiéint dhe' ffoR Raghbn o Saed MoSEo! EPa%fa@ﬁ&?ﬁ%f%ﬁ%’f%ﬁeyo the
pereantaganll perieles rwithir @ dgitepeldmi®dnodssof mdsalised medlcament that

4 1 t I e for
s of {REATEE e B SRR 0P8 (RTS8 A Bl e ko of
frorast-6 ne Bngenerdlly cohsidbleel il lseofatdspirableh eize aTIhé E POFfrabth‘ﬁ\ (ED)
| ow t hr oggh t he di spenser devi ce and thus

maxaﬁ&é bF GRicUlated fasoqy ResGRINagS b EtitedPosy (r‘i?)aghlas i’ this

cas(ae$FP| traefiort {E!D)W@%bfcgla@ecgﬁé"('ﬁbﬂflﬂﬁﬁm @Cﬁycpl}'ttis(de@%dl%dighe FP
e sel ecti on of 0ss-secti onal "areas

Fraﬁ%ﬁﬂ {EPhis P deast 2@% bynweEht pretsadp peore d@zo@@%omwmht af the
ARe BEREH parkdiss r%d:lé%%ala%%:i& tﬁé’ BRAMBESe ! rﬁbd&hﬁaece

bllsters for cont al nnent of medi cament product in dry
povvder form The blisters are typically arranged in
f
Td B BSHor bS] B 0838 & o Fu88TR00 of MR [FSERk dose (D)
contame@@ Withip thapsdionlar Ibi:@tes(qhﬁmr@ whiith mﬂdmamam @bwdeots liberated.

ThusS5t BROLAT FP Fraction (MD) is calculated as (FPF/MD) x 100 %. It is desired
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5 profile. The particular form including shape and
cross-sectional area, of the blister pocket affects
wheomiosdfspoow properties, and particul arly ai rfdrasmzo06/004612
resi stance and pressure drop experienced at the open
pocket when a patient inhales through the manifold
herein. 10 By way of an exanple: a typical dose of

medi cament powder in a blister pocket is 17pl. If the
pocket took the formof a sphere, to accommobdate this

dose._ | ul d hav_earaiu of 1,7mm and a
thalcg R EERRPBMIDIds ek 45t B e welohi RIEGAY retsp i 30% by
wei§itr ough an area of 8mm2 equates to an average velocity
of 125m's. The pressure drop due to this floww Il be
approximately equal to: AP - 2 20 (where p = density

TheYhaiidid fierbs r?#é%ﬁl?ally&rﬁvg%:@g‘éa: béﬁénfégéme??ﬁgﬁ ag( = a

eonetric act n contraction 1
medieargentehiznsnssedevienthatis dranged tkeceoivs a(klister prch hadng hee or

mo@rb%t%g fagcn,%g ?O%’n} gﬁﬁe&&%ﬁgnt i %Fy Sudden. expansi on

rom crosss ctional 'area K =1
(approx.) so the pressure drop WI II be 10. 2kPa Thus, a

. ket geonetr th_an l.et and an 8. QP
suff) Hle AROGiehs didpinsd; & A Botiprigts 8)uRlo” uffBCoan have
anylsimtalele/smapelbe;‘omﬂ‘()rﬁﬁﬂéfe@ﬁaSélﬁﬁ’ié’rﬂwﬁﬁawﬁhQDm&lﬂmsﬂmeformed

resistivity o ocke q 3)/60 = 0

v By Bigton Resanib oOF 4R ot bvpe "l koo S 1 yngd or
altevmiil ety bl@llyséﬁe(r@%lé%r@ﬁﬁ!f—'fﬂﬁiiﬁﬁ dthet. ihe hcﬁjsﬁhlgqslfor&/ea fR&im any

total flow In the case of a blister

Su‘tgt{’]?trﬁﬁqe@alﬁ Gt %@tWQ‘WIWf@WISPS@WB@)% rtct mg’@élal that is
relafiVd¥ ) roBadt &8t 35 A& dehdiyChisneRibiirell bpea Rldlum@ndad$acturing

descri bed in nore detail hereinbel ow,” t he nmedi canent
Progss®der is nore stretched out (not in a sphere) the

The housing is suitably provided with an air inlet. This typically takes the form of a
hole or holes of suitable shape and size provided to the wall of the housing. The air
inlet is suitably positioned such as to locate in a position that would not typically be
covered or blocked up by the fingers and/or thumb of a user during normal use
thereof. The air inlet is suitably covered at least in part, by a protective grille or other
feature which acts such as to prevent blockage and/or to minimize undesirable entry
of dirt and other particulate contaminants thereto.

Suitably, enclosed by the housing, there is provided a dispensing mechanism for the
dispensing of medicament powder from an open blister pocket of at least one blister
pack receivable thereby. Details of suitable dispensing mechanisms are provided by
the later description. Associated with the dispensing mechanism and in
communication (i.e. fluid / air flow communication) with the air inlet, there is provided
a manifold herein.
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cross-section in the pocket is in the region of 4m®

so the average velocity at 60litres/ m nute woul d be
wbQoomosssesl0 For a sinple inlet-outlet systemdraSs2006/004612
above) the pressure drop at 60litres/ m nute woul d be

61. 2kPa, the resistivity would be 0.130 (kPa).5
mnute/litre and the flow for a pressure drop of 2kPa
woul d be 11 litres/mnute (18% of flow). For a blister
pocket suitable for use with the well-known Di skus
(trade mark) device, the resistivity would 15 be about

Smtanb%tr@kmeqice"nﬁmtrﬂﬁmw gevicgnerovies #haéwrﬂw isgdrgvadaiartiee
chzrﬂﬁ&P%ﬁF M'Iéi’y ?ﬁ l?%h‘lthla'afr ifet ;’(S:FOUHBS té gl’@’ﬁ(ﬁfs JT PWat is to

|tres m nut'e one aspe

saybéll it Bowipg ko tenpentield dpbsisaliabne sirdnlet end f@ﬁg@dnnev of the
ma;%ﬁﬁ;ﬁral 'y circular fashion on a disc-formblister

ack. An exanpl e of a nedi canent 20 di spenser device

suitabl e for di spensi ng nedi canent powder from such a

di sk:formblister s the L.l - Di sk
oy g b e S Pt e iy OBins SeHMBinker fBRB Eceates,
negaﬂm hesswememe mbhitold | visitiecaysae lairits beldmgafrem sutide of the

25 0or a

for ex (o40) a Stri
disrissp el SRy s U Rl e i ptontad Buitined " 355 taifold i the
ch;mﬁémﬂreﬁ vireen Rlh Yluﬁ%wfrﬁﬂhl&éhoﬂﬂﬁtha(@@ hetapdded ey BBt inlet.
@§ 419, 873, 360 and 590, 645 in the nane of
At IRzl pai @ebamcav retben ﬂwectﬁ%rpwheﬁh'mmp theypamber inlet
via aertﬁfeﬁlbnéﬁép Focue@ td BhtPaif #REMEdicAMENOSIIFS cbﬁtelﬁ%larébf
provi ded w an openi ng station conprising peeling

nmeans for peeling the nenbers apart to access each

Pre%l&%ﬁ@@ﬁ rﬂé’ﬁ?roxgé@s th\éQo?@QKtjr)p@cﬁﬁ%P Qﬁi%%%%@%@ ment

canent dlspenser device Is ad apte
d!Sﬁe@ﬁem@tqﬁq eneé petisuled tailecopearibetes paeket of Begalister Paclet s

du rﬁwg sréeofqmﬁ H%Faéhéérle eg{gl:e :E‘;g(% ;&ﬂftéﬁ a8 ”énﬁﬂa@@rrﬁa other air

ace ength t devi ce
mlebcwtmh@edr wttyrpolmtdeprcrvgﬂade‘anlse housingaed theghasoty I’tsehc provides

a ref L8 il Slont Barkidf Rean ¥y R SLEIBY naldiF pUBHY AL Hoans,

Flergélice or use e one
sheets is a base sheet haV|ng a plurality of pockets
.he ot her

suighfh Fisiadrsontiafo S BeaitmsEpevisBe i uf hyRuRlEhe
mediedmmtm@@neersdmm i¥ greuter thhn (foeexampla] ardeast dnleeand a half
e i R R e e BT N

:nccﬁﬁﬁg IaI?QV1lSé>é}idr@ﬁce AovnebRRIvg lrﬂﬁ'ueﬂ‘ﬁﬁhiﬁ)ﬂﬁmﬁms dﬂhé@%ﬁ‘s@eoﬁ@nal
I ce, of the wel | - known Di skus (trade

arefﬁﬁ fop aa'évlﬁke %&a@@@ae%?r thpn ApwRf hearesissestionaljgjeg gethe
chirASRE o totdl Brdablsebbnd] aFdn Srank CRIFRIRY HAGJCHEIIHSES bleed

holes; and the cross-sectional area of the chamber, The rationale for this is that the
air inlet cannot therefore act such as to constrict or otherwise affect the nature of the
air flow through the dispenser device and thus, all control of air flow (and air
pressure etc.) is as a resuit of the manifold geometry and layout (including the
selection of cross-sectional areas for any manifold part).
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15 (a) a base sheet in which blisters are fornmed to
defi ne pockets therein containing a an inhal able dry
wowderesyedi canent fornulation; (b) a |id shagtcyesmasiz
is sealable to the base sheet except in the region of
the blisters and nechanically peelable fromthe base
sheet to enable release of said inhalable 20 dry
powder nedi canent formrul ati on, wherein said base sheet
and/or said lid sheet have a | am nate structure
conpri si ng (a%_a first layer of aLunini%n1foiI; and
In ppg aspgeloha Pligjasr pPask semprises dnwdpler blisterss for neantaaagnt of
mease&%;#ﬂpléocauép ey Wowder ShE PR SoiRRds ldrd @\?\ﬁﬁﬁys afbiged In

I

typically sealed 10 one another over their ol’e w

regelre &shidnder eage eloieleasd of medieaniérd ilkerafiene Tha dlistareemay have
' I : R TPES

amy ¥R SHRBE IR e, SR Shilge, Phader, oty peionouler
profleesented at the end of the strip. 30 WD

2007/ 068896PCT/ GB2006/ 004612 Suitably, the polyneric

materi al has a water vapour perneability of |ess than
TheDpértiguiar {ckO0 inchalires 2hape? 4ndh eross)seciional aata, 28 Ghe Thister pocket

ter vagpour perneability.is suitabl asur ed by AST
et e PG PRES Ko R e sy By 108, e R yanc, oSt drop
expRab IRy dtcharab&r padkeC @iph agesicnt inRdles imbugrelheah@didd Becin.
the group consisting of polypropylene (e.g. in
oriented or cast form standard or netall ocene);
By Ralstdhybemehiéea Gpiddd dBEERE rheitPherit HoRBBH atiflister pocket is

density form; E_%I vinyl chloride (PVC; i )
17ubolf Ji8 REFial dpek ng@f @ epheye, to accommodate this dose it would

na B BRIy T e ey s REn et BV, © (o) "0

Suitably, the lid sheet conprises at |east the

follow ng successive |ayers: (g) paper; bonded to (b).
A floma of iGOVMIN Afropgh ded afest PE BMNarityeias fopn. averaggelacity of

125@#/&.%5 ;sl.@s&ﬁle'dré dby R @ﬁ ol \‘R/m%eeéjpf%ihlﬁa%!yt @%@1 e 9.

heat’ seal | acquer; m or 15 extrusion coating)
for bonding to the base sheet nmaterial. The thickness
of each,of the layers of the |id sheet may be sel ected
acqgrd%_to the desired properties but is typically
of the o¥der of from5 to 200 micron, particularly
from10 to 50 micron. 20 The plastic layer is in one
aspect, suitably selected from pol yester
(WheRD: er d@THitg ol APraxiddg/mdr Vbiaxieah \Qﬂﬂd(ﬁﬂtﬂmﬁm/s and K = a
pol yam de, pol ypropyl ene or PVC. In another aspect the
geoRey €13t mis an oriented plastic film suitably
selected fromoriented polyam de (OPA); oriented
pol yester (OPET); and oriented pol ypropyl ene (OPP).
For'Eheudden contraction from a large cross-section to 8.0mm<, K= 0.5 (approx.) so

the pressure drop will be 5.1kP. For a sudden expansion from 8.0mm< to a large
cross-sectional area K = 1 (approx.} so the pressure drop will be 10.2kPa

Thus, a pocket geometry with an 8.0mm2 inlet and an 8.0mm?2 outlet would have a
resistance of 15.3kPa at 60 litres/minute.
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25 thickness of the plastic layer is typically from5
to 40 pm particularly 10 to 30 pm The thickness of
wioeoalessbni um | ayer is typically from 10 to aQ/¢Emes/004612
particularly 15 to 50 pmsuch as 20 to 30 pm 30 In
aspects, the paper layer conprises a paper / extrusion
| ayer, optimally lamnated to alumnium WO
2007/ 068896PCT/ GB2006/ 004612 I n one particul ar aspect,
the lid sheet conprises at |east the foll ow ng
successive layers: (a) paper; bonded to (b) polyester;

The serisiyity of (g pathetiini=uii5.6)/60 =t baB5i(RPEO0XNRA 8t foh aapressure

crop it GihERbe JRVUEHOI 5 RO b hEokminedued abiaar of estotal

flow.he desired properties but is typically of the order
of from5 to 200 mcron, particularly from10 to 50
m cron. The bonding may in aspects be provided as an

In hehesiv sQlysAat dhesi ve, wher ejn th
n Bt Benel dodcet GO o A58 YR NESHEINIR 98kt
MALA HEY[CPe D byoGlsxeBméhigiing &g, nartce dhs bawatribed ienbre detail

her@.ﬂbé}ﬁdﬁ*‘th@%eq&én’&@ﬁ' RbowdbP s RERE ¢ gggc‘jwtgdco WRhEE Foa Xppere) the

l east the follow ng successive

crogmbeuion die ke @s ipee! 6 Nl i
60,?33 ;m wriflbul o ;5) ded tgyg(@?rageﬁh 56%52%*%& Velooity at
”ﬁ? @quu‘jo?ﬁ'é f’gSGO m cron conprising a polyneric

15 material. The polyneric material preferably has a

F wat er vapour ﬁ@rrreablllty of less than 0.6 g 1(100 _
Or'i 4 SHBR!S) iInehpuiRiusEfen nfap Yahpve iiw prérsurdidrap Iaa)f:‘é)l‘itrm/iﬂmute

wode)BQ eMAdPal bR lekiiv ' i
th a heat seg ' gﬂﬁ%urld %h@ﬁ%ﬁ‘%@ﬂg#‘%g‘% ?PGI t%e flow for
a Pfﬁéwrﬁ@\r%@f ?iPa ‘d?é'ld b@fﬂt Heeshabwtes (1884 ofigw)b Eosebtistbedocket
su:t&gew CUV © S Ok 2
o R 2 Heﬁgélgr Cfgnﬁ?bl;sﬁﬁ gﬂ"é)cga% %vwcﬁhgr{emstwlty would
be qi)&wt PGl PRy ricute ite trad 80 fiowfoma passarcabg ohkia Wegld be
9.4 it polymeric layer is
slg%égﬁnlggg” $§%%%%8W®E%? 1nuE ress, and is from10 to
60 micron, partl cularly from 25 to 45 mcron,
in oﬂ%eggﬂe%tﬂl % hth- g’ose Blrsﬁer pack comprlses 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 (rade mark) device as sold by
Glaxo8mithKline Plc.

In another aspect, the blister pack is elongate in form, for example comprising a strip
or a tape. Preferably, the blister pack is defined between two members peelably
secured to one another, US Patents Nos. 5,860,419, 5,873,360 and 5,590,645 in the
name of Glaxo Group Ltd describe medicament packs of this general type, In this
aspect, the device is usually provided with an opening station comprising peeling
means for peeling the members apart to access each medicament dose.
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25 Suitably, the polyneric material is selected from
the group consisting of polypropylene (in oriented or
woate7foesspg st andard or netal | ocene); pol yvi marics2o0o6/004612
chloride (PVC); polyethylene (in high, |ow or
internedi ate density forn); polyvinylidene chloride
(PVDC); polychlorotrifluoroethylene (PCTFE); cyclic
ol efin copolymer (COC); and cyclic ol efin polymer
(COP). Optionally, other layers of material are al so
30 present. WO 2007/ 068896PCT/ GB2006/ 004612 Var i ous
Suitahbwithe eeritamnent dispenser demitcoipearianted rmusehwheiedthgriepelable
melk?@?ﬁ %ltéegfon@Q% bRg § 3t $6Me tahgaltﬁ’éﬂt t(ﬁr ed@Hﬁ%nt containers
net hods 1’ncFude a eS|ve bond requency
spaa:ect{ dlong  thei lengis meireofv\meohimgzeabﬂing] ptOVItdaad withairideging 3ngarns for

base et her el artic Y. . ' .
ina g% e e i BB R AL e Beh s S} vice
is ddepieedrfat useswliéi*amrmom/’eiet $(rcamad 1snatﬁasdssr(eet haviay « phsdity of

o, roomte atu u coldf t hods are, of
poclSist PR A i Dipehistits cHe el Kok oo ik A the
adjacninpagt bDlthef ot ﬁﬁﬁd Htac?je!ﬂﬂi&fg;t a\yetsbedftwéhen@dfsmer c@rﬁalheﬂt the

ensitiye egrades .or denatures on heat
me;ﬁ@ngnt cggggnsEggﬁ vice cQmpPysing gi‘iYng Bieans fer Blgllrég heq d sheet and

bas@eﬁﬁé‘eﬁmﬁ S FREBPBAING CstRIdS | MY ekAmplR I frRédicdinaist dﬁs;&enser
that al so conprises a housing for receipt of the

devige ghéhigsiyeetis th@ewe@dﬁn@yﬁeﬁtskuﬁ s@'@ﬁ@emaﬂﬁs MR éf}SySOId by

GlakOEmudamhete housing is integral therewith. In another
aspect, the nedi canent dispenser is configured to

receive a refill cassette 15 and the housing forns

In dglgra%ﬁé’ét fhBistef Fdrhd m‘éé‘égx%htepacﬁ%hﬁ)w the interior

e housing I's shape or alternatively provided
Wi th specific guiding features, to guide the blister

f ' appr n
(a) Fgorag]g:gﬁg%ﬁﬁar@%? %feigt%rs %% fgﬁé%cﬁ{q Jaé/ﬁer{ns%&ktegh ht@&#'ti l:B8tining a
an ibhialabierdr}aﬂOWdésmedaoBabhyfoﬂﬁulb’mmat ed to interact with

i nternal nmechanisns (e.g. indexing and opening

nmechani sms) of the housing. Suitably, the nedi canent

(b) dlilig mﬁ@sﬁaﬂhsdlﬂ!w sa&alhisls tathd iserghakt exephin e region of the blisters

ar SERERRLDY bl PP ek RO b SHUREL P p3 v

dry@de@nf pbdidbiment mnulago@,atl ent (e.g. by inhalation).

Sui tably, the mechani sm conpri ses,
wherein said base sheet and/or said lid sheet have a laminate structure comprising
(a) a first layer of aluminium foil; and (b) a second layer of polymeric material of
thickness from 10 to 60 micron.

The base and lid sheets are typically sealed to one another over their whole width
except for the forward end portions where they are typically not sealed to each other
at all. Thus, separate base and lid sheet forward end portions are presented at the
end of the strip.
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a)a receiving station for receiving the blister pack;

30 b)a release station for releasing a distinct

wediwasmsnd dose froma blister of the blistaecrnankcmie2

recei pt thereof by said receiving station; and WO

2007/ 068896PCT/ GB82006/ 004612 c) an i ndexi ng station for

i ndividually indexing the distinct nedi canent doses of

the blister pack, 5 wherein the nmanifold hereinis

positioned to be in conmunication with the nmedi canent

dose rel easabl e by said rel ease station. The nechani sm
Suigghiprthe eslymeseinythelrhsarss weter yapeurRes@eabiiy oftless ban 0.6 g/

“dfoafrhtcﬁ%(rz? 9’4 ﬂgurtszgmr FtZ%EC.p‘Pﬁe(wa#(Q'rJ pout rﬂ@hﬁlm\/ is suitably

onpris e ease neans
medpwred iy tASTad tesh mexthodios A S Thd 1E08-a35i (Bd.er of the blister
pack on its receipt by the receiving station. The
rel ease nmeans typically conprises nmeans for
Sunteé:xiyhaﬂmecad:lymerieehaiegalapanmntdme dhiatértal sdiadtpd fldm Ahe group

corfiritn B @olipieiy ok (aRat bHSHES ob s io i San T fet dhgpllocene);

poltﬂ@thﬂ@h@l (E@j gASEgNE &S . orD@tdrM@ﬁhﬁt@fdehB@ $@Tr?])e|rfb%§/ﬁfirl chloride
tion ther

(PYe PEB A g STt UG ao s e RSty A (EETRES: ovelic

olefih béb&yméqem)aan@ eyawo?éfmqﬁﬂ;fméw (Cor)he manifold. The
out | et have any suitable form’ In one aspect,

it has the formof a mout hpi ece for insertion into the

Su1f%N hh@ﬁd @h@@ttdo%ﬁ’ﬁrrseé%@ Iéd%t ?r{eoﬁoh&&mbtsu@é‘éss‘i@lap%”léafpaper

nozzl e insertion into the nasal cavit
bOWIt@I‘@?) Pfﬁﬁﬁlé firachrisiedrie &¢)adubiv fodes | ndeX| ng means
for individually indexing the distinct 25 nedi canent
dose-containing blisters of the blister form
Therelingaitenioil pfab‘rpjcaﬁmccbaieddmm agastemegalof Vehbpast tacquar; film or

extR RIS ﬁ@equ Jﬂa‘i’gq ofRE pEEE TR S gﬁaq&eglsu ng dose

portions arrange ong the length of the
bI i ster form nedi carrent pack.

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 seiected‘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 polypropyiene (OPP). The
thickness of the plastic layer is typically from 5 to 40 pm, particularly 10 to 30 um.

The thickness of the aluminium layer is typically from 10 to 60 pm, particularly 15 to
50 pym such as 20 to 30 pm.

In aspects, the paper layer comprises a paper / extrusion layer, optimally laminated
to aluminium.
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Optionally, the nmedi canent di spenser also includes
counting neans for counting 30 each tine a distinct
wedibcanmat dose of the blister form nedi camesdr/geedksdoss12
i ndexed by said indexing neans. WO

2007/ 068896PCT/ GL32006/ 004612 I n one aspect, counting
nmeans i s arranged to count each tine a distinct

nmedi canment dose of the nedicament carrier is indexed

by said i ndexi ng nmeans. Suitably, the indexing neans
and counting neans engage directly or indirectly (e.g.
via a 5 coupling) with each other to enable counting

In &{e @&@E%bpgg;ﬁ&?' 8 CIgi%%%eﬁ'?g%‘n&rfsQ@ aﬁ?é’e{éﬁ éﬁkg cfﬂ%ﬁrﬂ@o&ﬁccessive
!ay&tss(ab agpery bondedhio (prpdigaster hendmmoe(c) aiﬂmmns”ﬂ |f®1b thatds esated

| eft
wit & kgl Soel ke By Fop b 8 R s e K Tbss{d o tayer
may be éalﬁoﬂmwbceorgmﬁ pemsedeémd pme}mte_tshitg lég_lygqaﬁ% tdf d)lnemrder of
t nag..mul t| I I
’”O'ﬁggﬂé?@e ”?'850%2@ ey ﬂf%h‘go ﬁ?ﬁa@%& 'B'Cfﬂéﬁi canent doses,

wherei n sai d pockets are spaced al ong the Iength of

Thedhanion b Incpcis e P oyRRaar Wa G enbPH L fapivent based

adh@BE AHeS& ftigs s@i\réﬂ%ﬁﬂg@ﬁzddﬁmﬂ’(@ﬁbé‘a@ﬂz%I\r@ﬂﬁf?@e adhesive bond;
contai ned within said nmedi canment pac sai d mechani sm

extiggiepriamingied bongh opbedticalpngedd-on for receiving a
pocket of the nedi.canent pack; 20 b)a peeler
ositioned to engage a base sheet and a lid sheet of a
Sui%@

bkdhe irssenshast eawiisee @dileast ihe Bipwingpitcagsive davess (a)

t nan hegt ,
oricp®d PERehfide F0PHY, SHGHBIP XASHCE] 1 CBluirfuRIRAL adnBsvely
bordeil e (c)fathirguayermy thigeness dron 40 &n 68 tmiaien coNiptisITsh selymeric

Vv
el 888l ATl BEMAGHRTRE A BRE0: ABRTL pr oo
tham ncﬁag|/¢1@0t|heweﬁ)s@2mm:-¢)qam¢vas 261C.t e third [ayer will bond w1th 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, 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); polychlorotriffuoroethylene (PCTFE); cyclic olefin copolymer
(COCY); and cyclic olefin polymer (COP). Optionally, other layers of material are also
present.

24



10

15

20

25

30

medi canent pack, wherein the manifold herein is
positioned to be in conmunication with an opened 30
pocketostsas ough whi ch nedi cament dose is del i Maw@dDo& /004612
from such an opened pocket. WO

2007/ 068896PCT/ G112006/ 004612 Sui tably, the indexing
nmeans conprises a rotatable index wheel having

recesses therein, said index wheel being engageable
with a nmedi canent pack.in use with said nedicanent

di spenser sBch that said recgsses each recei

Vapigusknawn, {ecpigues caft be pwplpyed ta piiethedid @dbtpasgts@ﬁe*s@r}q hence

to IsBall e WiitRrS as%m&%maam%m@& RRIAESVe BorRirAbRg fleGuency
anot her aspect of the Bresent i nvention there is

welsing, uflegonicaldina rad hobbarsealig. conprising (e. g.
| oaded with) at |east one dry powder
nmedi canment - contai ni ng blister pack herein. 10 The
Therdagise cihgeh beeim ish pertiveledy sbédie dob deminge by r'édie doim methods,

which'r8 c?ﬁdq&éd gtslgwﬂ’l' {erﬁwr{?ergﬁﬁgésctﬂgﬁ '&{) \?én?: étgg(g% geg& at close

suitab I Spensi I 'canen
to oak dempératurg). |Suoiar ccpido‘krm | methiokls e caipqmrmﬂlattﬁﬂﬁyt where the

el A B ok e e B PPolGrE RaCH Sl Bk il i, Eiby i neat

semsiivedanme degratdesoaderngtgies cahicayingwher ei n that cavity
m ght for exanple, be provide 15 by an opened capsul e
of a capsule form pack. Thus, according to a further

Th@@ﬂ@t@t patk theuitabie rddefablehey @ m%di@éﬁféhﬂal%Péné‘?mcfnﬂir@mg the
or he

a nmedi canent di spenser device
maa@q"? Lvﬁérfi}n Shat sl comies .@dmgmgf b FRCeiPt O e eask: fyorg agpect,
thelRedieanBRE diBgérser hAS uRRdH, Fehe 2R @ RS héué?lgg %Qn%gbél%(erew;th In
sai d bod¥ defining a chi mey having a chi mey i nl et

ancliey asrast e ynedisameny rdlﬁﬂeuné@t iSrrgméwﬂeridw EFRME galiefill cassette

and e MRNingTh@hs bat 8Rindt xit; 25 the body
uret hermge |ns|5 %g a Q a'%'ﬂ“@féé\st?ng a chanmber inlet and

a chanber exit, wherein the chimey exit and said
SRS HShGloflthe hehdlfg Wstipd, 6AGReALRly ST Ried 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 biisters of the
blister pack for administration to the patient (e.g. by inhalation). Suitably, the
mechanism comprises,

a) a receiving station for receiving the blister pack;

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

blister pack on receipt thereof by said receiving station; and
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that when said open cavity is positioned adjacent
thereto said airflowis directed from30 the chi mey

wo Dotoessohie chanmber inlet via the open cavi ty1@B2006/004612
entrain said nmedi canent WO

2007/ 068896PCT/ G3B2006/ 004612 powder and enabl e

transport thereof in the airflow fromthe chanber

inlet to said chanber outlet, and wherein one or nore

bl eed hol es are provi ded between the chimey and the 5
chanber such that bleed airflowis able to be directed
into the chanber to disruptively inpact the airfl ow

th i it & e
0 o 3R k3,0 AN S AT PRURS e oo o
thenplistdrmaek,package (i.e. an outer package, for exanple
in the formof an overw ap) conprising a packaging 10
material that is designed to reduce ingress of
wherain ribamamandbldmbiesdinirie  positidreeddits pleemsier cbantuinication with the

di t k f kaged thereby. Th k
B Tt ARG b B el i o) f nper vi ous Lo

or substantially inpervious to noisture. The packagi ng

material is preferably, permeable to volatiles. 15 which,
ThiR)aetisp CoPBTaEeaNLG: ME8 s & i AJEEHRNB BN Tohisesiving
thd Bliser@aciand/ or the blister form nedi canent pack, by

di ffusion or otherwi se, thereby preventing a buil d-up

in pressure. Further aspects and features of the

Thé NYREhLABMArTBrteeS CRAGRBeb N rdiBSsACHEARRANOr Ngoléfsifd ah MRiistinct
and in the follow ng detail ed description of exenplary
megipgaindase fieate blister efetheridintee nesk ameits secnip iy thegreceiving

stafibAUftRSreldBsl RMled B IGHibAL Rhpked Heaht fH Meshafally peeiing apart
the blister strip.

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 aspedct, it has the form of a mouthpiece for insertion
into the mouth of a patient; and in anéther it has the form of a nozzle for insertion
into the nasal cavity of a patient.

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

Optionally, the medicament dispenser also includes counting means for counting

each time a distinct medicament dose of the blister form medicament pack is
indexed by said indexing means.
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Figure 1 shows a perspective view of a blister
pack-form nedi canent carrier in elongate strip form
sl adalegsof or use with a nmedi cament di spenserpciewines/doRs12
accord with the present invention; WD
2007/ 068896PCT/ GL12006/ 004612 Figure 2 shows a
sectional side view of a nedi canent dispenser device
conprising the medi canent carrier of Figure 1, the
di spenser device being suitable for adaptation in
accord with the present invention; 5 Figure 3a shows a
hi ghly schematic, sectional side view of the base unit
In éﬂce Qsp%?fs %E&int@g'hgé{ge@tan‘é'nggﬁ t Edu %&bi?ﬁm%oé@i%ﬁﬁdt Wedicament
canent carriers o
do@unt’ Hisd meﬂmamsé camiends drasxed thy $Eh@ mmaaneeﬁuﬁtam( the

g c [ s 0
inogiflds B, B B0 fube® fiobeS PRRE SRRt~ BE iy (8%, 2V o
couptingowitheareh athgretb sspeble aoeintinewf esaturdeXatibn.st eps f or
preparing a third nedi canment di spenser device for
di spensing use by a patient, the device containing a

Suipgdily, thé cbhﬂn@&déam%npmvﬂeﬂi\.ﬁﬂﬁ(dbfcoﬁing}uﬂmtés with) a display for

. Fi sSato e View corre

cislafiio s 1 oafeob e Bimhercifis! veber Bl i ERIAReE et number

of disepenenr device for use V\,here the di spenser device is
shown absent a part of its outer housing; 20 Figure 6
shows in expl oded perspective view a gear nmechani sm of

In M@prbférfe@ JdEiC ﬂ{@rﬂbdﬂ‘aﬁ@ﬁﬂé@ﬁerﬁ%\/ tkes tid ﬂ#frﬁ@f a7 élsbéhser for

how in Side view details of the gear necha
USG/\M’é‘h FPoblistrirfetn mﬁd!%@entrpa@&m@m ihgvingtraygple dlStht DOCketS for

cor%&ﬁfn%éﬁiﬁél%l@ gnéo‘?c Qio8bs FERSsaftPpd &k c?‘ﬂsca%“éba%%dtépong the

ure OWS I n pers ectlve Sl VI ew a .
lengliét of andafdeénechtb@hmen e ipeelabler sherie Iieslime B epple other, said

dishide! HRMLC aNERter i SREBRSisHeH CRspensing 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 inciuding a lid driver for pulling
apart a lid sheet and a base sheet of a pocket that has been received at said
opening station; and

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

medicament pack,

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

pocket through which medicament dose is deliverable from such an opened pocket.
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Figure 9 shows in perspective side view the dispensing

mechani sm and the 30 nedi canent carriers of the third

wedieransaé di spenser device; WO PCT/GB2066/004612

2007/ 068896PCT/ GB2006/ 004612 Fi gure 10 shows a

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

devi ce, absent its nout hpiece; Figure 11 shows a

side view of one half of the shell housing of the

third nedi canment 5 di spenser device having a manifold

provided thereto; Figure 12 shows a cut-away, vi ew of
Suitably, (the IPeXNY PRABHICOMPERRH Seiotafablp dadex Whﬁébﬂ?\éng_éecesses
the I \&aicin@sk nA¥BbeHEN fRige ARt Reticeindhh BadiomiuRRi @il Esaid

and a first 10 manifol'd of the third nedicament
megicapentdspenser such thalgeid reaessel rsh deesivieaveesRecdre pReket of

£ : A i BB o~ .
the £p58 s BT et B RUsEuhsaid MERE BRS¢ aken

on line XIVb in 15 Figure 15b showing its 'in use' -

- [ : e - i
Aock B IcthG: Lkl oot BT PP BREAEC8 Drflip O rletidahen
dismansss ceegtrisingale.pl oaded ewith)obt tidwst f dres tdryreponidel dnedikament-
n.lin XVa.,and XVb in Figure 14a respectively

CO”??"F'U%Pﬁ%Ff R 1281 ow of prinary and 20 bl eed air

therethrough upon inhalation by a patient at the
e PRSE fd Selo SesBER B A, i

med@tambat dicpeischaalite lsditdn e6r dispdrisig) M¥aichmeht BuimethéHpened
w.ng the ow of and bl eed air therethr ou%ré be

ho fl rimry
Pocﬁﬁf_oﬁf 25 bjister dReki H_h\aﬁaw APPEPPidtRe HElipiRRWOst Mae @
emplBied foredis amNand hisRRRRRINt dRddehser bbabs Suitdifle SBPWRpANsing
side view of an alternative manifold suitable for use
medligamaet fiyntaiperaecaity Wasieioihat aadlyriopt B expgipiee begrovide

by #EARE QPRERAITGTFEALGPPAGL 2

Thus, according to a further aspect of the invention there is provided a manifold for
use in a medicament dispenser device for the delivery of medicament powder from
an open cavity of a medicament pack, the manifold comprising

a body,

said body defining a chimney having a chimney inlet and a chimney exit for directing
airflow from said chimney Inlet to said chimney exit;

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

that when said open cavity is positioned adjacent thereto said airflow is directed from
the chimney exit to the chamber inlet via the open cavity to entrain said medicament
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Figure 16b is a cross-sectional side view of the
alternative manifold taken on line XVIb in Figure 17b
whoeo7mepstd s 'in use' relationship with the medicraomsmbioi2
carriers of the third medi canent di spenser device; 5
Figure 17a shows a cut-away view of the assenbly of

t he nout hpi ece and the alternative manifold of the
third nedi canent di spenser device; and Figures 17b and
17c are cross-sectional plan views of the alternative

fold tak | XVIIb apd XVI |
o R PR ot o S B o

chaR{s@edutiitr therethrough upon inhalation by a patient at

t he nouthpi ece of the third nedi canent di spenser
device. Detail ed Description of the Draw ngs 15

and HUIER &eﬁ?%e%:é%%&@&&% (prédkiéd BEwEAR haNhiRhey and the

ongat e I ster stri nmedi canent car
champer swehcthat sbleedtmélowpﬁe atisedo i be tdirgctidSkWs(the chamber to

d:sr@@n{/é .358 %Eythg%WSgltHQQ?Ansg @%@Qﬁgﬁm&ﬂé‘&;b ot p‘bwder

["exi I'ning a plural’
pockets 104 each of which contains a dose (or portlon

s 59 ek RS SRR o PR . on

out@spadkaps, fon dxiagiple irl thel frermstf p A@Rvepimorgeising :h)epsaekagmg

shee 10 i,n ,whi blisters 106 are f.orned, by cold
matBRete et 18, ISRIGRRE T feiios BorgRY | e vl oS iy the
dispenkéiafl eeddidabrentpack tHasedd Ppdskaged iieabby, sealed to the

base sheet 110, except in the region of the blisters
106, to hernetically cover the pockets 104. The

TheNSddrBYS Gs §Lﬂ@ib‘|y1ﬂ>n‘%d g rhasRaldmsich iginsheabss 166y sddstantially

i's such that the base and lid sheets 110, 112 are able
imppyigys tpaerisigrapahe Peekasisnmelrsiabisoketesahlp pefaeable i walatiles

whit® rrfa?%sl?&?é freRERE Y\@@formﬂ@%é rﬂ)%v\% of théé?aﬁd/@r the blister

sea to one anot her over their ol e width except
form enedicasnerd auickg by wéffusinmn @row@e@wsq 1th1?reP1’63rﬁM%Tf@9t%Qy”d up in
pre%rg preferably not sealed to one another at all. WO
007/ 068896PCT/ GB2006/ 004612 The |id 112 and base 110
sheets are each forned of a plastics/alumnium

FurkBE 048 ) RGBT 1ol O SHORee iy lqccompanyin
claifns| arevimthes folloeig detalier) descripliah of apemplarghesbadihgnts made

bopnded. to esively bonded to (c)
with WEUHERTS W}tﬁ%ap@o%ﬁ%&f@ﬁg@%@ed with a heat seal
| acquer for
Brief Description of the Drawings
Figure 1 shows a perspective view of a blister pack-form medicament carrier in

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

with the present invention;
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5 bonding to the base sheet. The base sheet 110
conprises at |east the follow ng successive | ayers:
wapoonssnt ed pol yani de (OPA); adhesively bondad:m2006feb)e12
alum niumfoil; adhesively bonded to (c) a third | ayer
conprising a polynmeric material (e.g. polyvinyl
chloride). 10 Alternatively, the lid sheet 112 may be
constructed as described in International patent
application No. PCT/US06/ 37438 filed 26 Septenber

F'ZOOS’ the entire content of which Internationa

'S i OB shsectinpaliside viswrifer medicansnhdispenesr deliss omprising

theapddiemba@Neartisr idfC t egl .h ' y r .15
T[Hgﬁ (glg,cket s&?tol4r é{ﬂ ep{ggg? i cgi'le t9 %Sgﬁbeeqaﬁé\?%ﬁ%rﬁaaﬁ,s‘d&aplﬁ for

adg B @sePrEnvitir thg present jswekiém; 108 at t he | eadi ng end
of the strip 102, are equi-spaced along the strip
. length. The pockets 104 are el ongate and extend
Figuread glarvsen Pighiyt scheamtiecsedtionalrsidd eagtof thaf badeeurst 6f Psecond
) S, LN d.n that i.t, enahl es a l arge )
ol areRCdBosrief BNEd bRyt Rl SRR Bt e B arioure
1 angdrryiitable Torusstin iqpcdrdl2vitretne pfesenekeemion; be provi ded
with 20 thirty, sixty or one hundred pockets 104, but
it will be understood that the strip 102 nmay have any
Figeiei 3abhavsatiighly ethamaticspersj@live Wiou Bes ddeditdf the Yask Nt of
Figﬁrterﬂdo 102 may be found in US patent Nor 5,590, 645, the
ent1re content of which is hereby incorporated herein
by reference. 25 In enbodi nents of the, present
Fi irnvetpt'%ogl xarrPI es of which follow herein, plural
IWGE 1T FEShPBNaPersperiivey i i seauertiah gitepsisdi repaiing a third
medicapentsiispatest 88vicd\RR dRpaneiRg Nisa iy i -
[oY0) nentp, medi canewgﬁs%ngtggﬁsén@ %P%&\é’oﬁgﬁjﬁgp igocr? htaining
ap%gﬁgﬁwcaﬁ?%@G@'E“.Q’"Q'Eafcfﬁglé,f@ch strip 102 may be of the
same size and/or contain 30 the sane dose anount (e.g.
me or mass) or in alternative enbodi ments, strips

. vol
Figiges Sadp S65hrodB SHBPOTW GRREOBIOIBIR e fiflestems fosiprasaring the

thirR HdRante i gainBgr dbiike unt s may be.

enpl oyed in cdc?r?blgrng%\l”é%f&%%%%%éea gﬁeo:%és%gw P g?v:ce is shown

absentpipdbeiits tiechaysinoabl e medi cament di spenser devi ce
inthe 5 formof a dry powder inhaler that may be

) adzéted to conprise a manifold in accord with the
Figuse s effiowisnine exploded Tieespettiad eried 28 dearohetheniganss qu,ek third

; SmthKline Plc under the trade mar
medtlDI %EL@%‘S%SQ earﬁeg%%f whi ch are di scl osed

Figures 7a o 7¢ show in side view details of the gear mechanism when prepared for
use in sequential steps corresponding to those of Figures 4a to 4¢ and 5a to 5c:

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

Figure 9 shows in perspective side view the dispensing mechanism and the
medicament carriers of the third medicament dispenser device;
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in US patent No. 5,590,645 supra, particularly with
reference to Figures 13 to 16 thereof. The inhaler 220
worh@ionssos he nedi canent carrier of Figure 1,pdmaceossobisi2
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

FigfE 18 rnote e e E o e KtdimegeHiort dinebogn device,

ab&ﬁﬁhgﬁmmmﬁ@madepreSS|ng | ever 224, and inhaling
t hrough nout hpi ece 226. Depression of |ever 224

activates the internal nechani smof the inhaler, such

Fighfha’ﬁ ERGws b%ld%lﬁe\@%@oﬁéﬁ@lf%@&esmth%uglfn?%@m@@nrd r?edlcament

medi cament blister strip 202 are separated by peeling
dispgyzger dgvice hawrg aeanifortbgroxided thassigh t of the pul | ing

action of lid sheet take-up wheel 230. It will be

appreci ated that 20 once peeled apart, the |id sheet
Figarep12 shaws @ edi-awaylview ofithet fakémqﬂ;wwt diEpensendeavisen,

.the separated base sheet 210 coils around base sheet

‘take-up wheel 232. A unit dose of powdered medi canent
Figwiet B8 rshznpenad:ublaiway m'revp@cﬂeet ammy of tb¢ eamdhpiate and a first

na e I nhal ed by the patient
maﬁﬁ§§ﬁ€ﬂ1ﬁ%ﬁ$ 5%§§ ?$§p§ rgﬁﬁ °f ti mat el y nout hpi ece
226. The exact formof the manifold that would be 25
dto t e nman 4 t visible in
FioBfeC TS OGS o168 st il Bee %% 1 n "t he
present invention and as shown in the later Figures
. herejn ures 3a nd 3h are hi C Views
Figgte fﬁ%&: EoFzeaiong &'d%‘élﬁ‘ﬁ Qiﬁ%?%bﬂtéﬂ %ch’éﬁféﬂton line XIVb in

FigdieS PR SIRdwiAg Wtk G UsB’ w@hgmawthvwnbhnéd]@arﬁéﬁ&%ﬁers of the third
i nvention ichis in 30 the formof a dry powder

megicAmeat digpenssr deYieeit ype di scl osed in US- A- 2005/ 0154491
(Anderson et al), the entire content of which is

_incorporated herein by reference. WO

F!QQ@@??&@B@@ﬁmrmmﬂemmaaewsSof thesfirgt mamdold taken on

I:ne%e%\‘?é‘%nﬁeﬁvﬁ ey 1§Qe?§%f§§9§%%8@str§tlr%9\\@ G4 df"ﬂrf?rhary and

two nedi canent carriers I'n tthe form of
blegd @i hieestiviough epog tinhalatidoby a pajEnt ¢édee immsdhpieesy of the third

me@%%ﬁwﬁ?éﬁ%&?%fgéﬁcé”gure 1 (like reference nunerals

ng use esignate the features thereof). The
flexible blister strips 302a, 302b are identica

Fiobis B Rng SheRelddtedanErne Hids v R Punen e dfP\% Gfen on
lineaX¥éc of Fighes $4iy showidl Zee dowtaipnimadrh and deednaidireasirdugh upon

patR PGare iy PR Reple PP Ui iy Mooty Y Baeiovice

pocket
Figure 16a shows a side view of an alternative manifold suitable for use in the
mouthpiece and manifold assembly of Figure 13;
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10 of that strip. The other strip 302b simlarly
contains a conmon nedi canent powder in each of its
yocketsssseach such pocket agai n having the samecE®w0ic12
of active ingredient(s) therein. The nedi canent powder
in each strip may contain a single active ingredient
or a mxture of active ingredients. However, the
nmedi canment powder in one strip contains at |east one
active ingredient not in the other strip. As 15 to be
ed further her after n o eration of e X
Fiole, 3hh T st oamer R HAR oY ot e BN st ek \Bkem on fine
XV InsFigures1 Tt phAing. its302se! foldRplship WBEhd MeBXBREAt Ediflers of
thol(hfferent nedi canent powders therein. The patient then
b medicgmant dSpEUsei s#e¥E.: t o si mul t aneously inhal e t he
powders fromthe open pockets 304a, 304b of the strips
300a, 300b. The patient thus receives a fixed netered
Fighess d 78 Shode 8 aGHbravay oviensrof e omsspmiih of Hee dnoutapiees and the

aftéfﬁéiti\)‘?earﬂ’&ﬁﬁoidp BM%rtﬁwd FreBicaReht &e&éhsgggg\rﬁge,;g%a 304b

make up respective dose portions
illustrates a base, unit 319 of the second nedi canent

Figgi«%pﬁ%s@ﬁd ‘ij?é’él“eecrogg@et{)k)ﬁﬁtp@pgle% qqlgeoﬁltem%fbv%mamgold taken

i cament - cont al ni n t'er stri
on jaes NVdibe%CQKVMmHh|Fitguresl|6©cnesp@:tﬂvemrt|Illm’nmt|ng dhe flow of primary

9. Each.bli
and REB Sli3nde it auCnnd BorPATE e it i rioCbistirct 16 thig
medindmnt/\dhemns&%awca%b and successive pockets are
t hereby gui ded towards a commonly | ocat ed openi ng
station 333. The rotation of the index wheel s 328a,

328b is coupled. At the opening station 333, the |lid
foil 312a, 31 se fqil Oa, 310b parts of each
strip 302a, 5g§@EBdgpﬁcﬂﬁﬁP%Hﬁé“%Qﬁ@VWBPe about a
respecti ve beak 336a, 336b. The resulting enpty base

. foi LﬁglOa 310b coils up in respective base take-up
FlgWia hiSBPES 3 Tiedicansnb Geries B8JERETEL elpagaieshlistr it 53mb. The

medib@meaegartibd 160 Whidh 28 of %ZQpb%see%%@fDlsk%@) » ADVAIR® dry

respective beak 336a, 336b and coi | ed about

POW%EéDfeﬁ‘JG%Qf (moSmitkingFde. campriges adflaxite- atrpp dﬁamﬁémmg a
pfur%ﬁtiyaof %%é}kb,ts Relseaagd @8)2@8@ fc,fog,mh%'dﬁgém@ JHR thereof) of

opéned pockets 304a,
mha!able medicament powder. The strip 102 is sufficiently flexible to be wound into a

roll, as shown in Figure 1.

The strip 102 comprises a base sheet 110 in which blisters 106 are formed, by cold
forming or deep drawing, to define the pockets 104 and a lid sheet 112 which is
hermetically sealed to the base sheet 110, except in the region of the blisters 108, to
hermetically cover the pockets 104. The hermetic sealing of the base and lid sheets
110, 112 is such that the base and lid sheets 110, 112 are able fo be peeled apart fo
open the pockets 104 for access to the medicament powder. The sheets 110, 112
are sealed to one another over their whole width except for the leading end portions
114, 116 where they are preferably not sealed to one another at all.
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5 302a and second 302b strips is accessible via a

mani fol d 350, which is only shown schematically in
Wioguereede but which in this enbodi ment takescdmofaoie2
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
to 17. The manifold 350 | ocates at mani fol d-receiving
station 341. 10 In use, released powder travels from

t h, nifold 3 t nout hpi ece t shown) .i
ThEQﬁnﬁ% gy 4) ?ﬂ%?ﬁ%&%ﬁf? groh fr® étci?&hp’l§t“i3%?é“'ﬁ@ﬂ”é}ﬁm‘"ate
and ege raihefedl © %0 afefhon®y eapabhlirgl) I e BE RSt Y14 Bérﬁ?r@ﬂ?as at
he rel eased powders travel for m

'e%? %fo{l%ma@we@%ﬁwsﬁawa @ REPY); adbesively b@ag%d fmnib) pelygster,
adRésiVel P BHRIRRIPRY té'hﬁﬁlnfb'f_’n et fi‘%‘i %‘Eoé@g '\ﬁﬁ‘f@ rHeaE X&Q 3%&?@18!’ for

be stored separately in each of the strip
bopging fp éhes bﬁ%@ shaelo u¥h¢ éiaéa%eawmjépmeﬁqs ah @e@bthet tollowing
t e d
wob0K908, s o) kS polihkOEY® SARBLRECpbRNAI 58 o
alum"@fﬁﬁﬂtfﬁ@a a&#h@ﬁlvwm@ﬂsd 8043 2 1ot lsye0CcqRpIRing: a 3m)yniatic material
(eﬁﬁﬁﬁﬁ hhe patient breathes in through the
plece t shown) resulting in negative pressure
bei ng transn1tted t hrough the manifold 350 to the

ARG DO Kb Rald R bow bt of ai3leSined Ry fstudlong

pateesapisatiom NM@GTMOGM%B filed\2Septendit 2006, Whe htire content

r | t.s alne n each f t he
o YR biiSrppfivial BoBAIOh S5 T Rl b s moaat s digliation,
is indeeporated Brdin3hGefsrénddience to the nout hpi ece for
i nhal ation by the patient. Figures 4 to 15 provide
various views of a third hand-hel d, hand-operable

Th@pdd:uwrwt ot BBANSR o SIRY BRRhéMbrRE ARHOAS %S?cé%t’bh df BRest pocket
nvention. The third 30 medi canent di spenser

108 ébsf@ele?@ng Nl the sifiro] 0% aml papiciased iaitng be Sk length. The
podMekd 1@@aré/\9083§té/ Qﬁﬁé&éﬁ@%ﬁﬁ%@% QA6ES étHGiS i %ﬁ%t[‘péﬁ the

the skil read er, 1Is simlar in tern1o Its
strig #§2g éfm &l C%weh@nbwl thak it epebias adargagﬂltmtéerﬁ@@mﬁets 104 to be

pro?ﬁ??éﬁ%@er@“sﬁﬁel@g% dayd Eﬁ" Stér rﬁa}/Tﬁ?texbﬁ fe2 b%"’}%(rﬁwpgr? with

. f medi cane enser eV|ce rOVI
thirty, sixéh eapsbuadied; els0dd, bubibwvill hetwreiefsmcm téat the strip 102

ma@'hﬁﬁé ths@f dbpd ﬁ?"‘Bgéfﬁ’% ﬂ%gq04402b as described above

erence with Iike reference
nunmeral s being used to deS|gnate the features thereof.

FullRRLEf ot O 0y 5 0800 00 TS B, e

cor@ttiof whithtie adrebly ;Mmrp@asq@awdnfbayrrbm@n@z\ay The nunber
of pockets 404a, 404b in each strip 402a, 402b is the
10 sane, the precise nunbering dependi ng on how nany

In elaysditreatt metrte pﬁesent gRvdetbransaiiphosd o Whih RUbWERerd®, plural
strips 402a, 402b woul d have 31

sucfouties dOgerR FoPOKEa sindleymodeamat diBatadevice, whersin
eadhl @i apraRided tAe i o rRPE kedditamdiieddRS boRREK &F a combination

medicament product. Each such strip 102 may be of the same size and/or contain

the same dose amount (e.g. volume or mass) or in alternative embodiments, strips of
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15 The flexible blister strips 402a, 402b are

i dentical, the pockets 404a, 404b in each being of the
wareosbkape and size and bei ng equi-spaced alr@rgd:b@/ 004612
strip length. A first one of the strips 402a contains

t he sane nedi canent powder in each of its pockets,

Wi th the anount of active ingredient(s) also being the
same in each pocket of that strip. The other strip

402b simlarly contains a common nedi canent powder 20

n each of its ket s, ch s ocketaa havi n
it oitks” antloh . SORR0; 0 EoTeRG; LBPeRELT 5, REWePs, SMRBYed In
combbtigrent powder in each strip may contain a single

active ingredient or a mxture of active ingredients.
However, the nmedi canent powder in one strip contains

Flggge b @ﬁ@&s amest ?1%&1 \h%id ﬂﬁﬁ@—%@r‘%leﬂﬁédibﬁnéﬁ‘ﬁd %Sé?ﬁ%r gé\%@m the

be detai | erel nafter evi ce
formzaf atfb’é ﬁowdérpah@lar th@t rr@yéaeaad@pt@dzte cparieas matiticin ancord
wﬁﬁ‘tﬂ@#@g&ﬁtmnﬂgﬁ &k Hi'w%l%%ﬁb?s\e;\df eﬁé\rat @EE sold by
si-mul taneously i nhar ron1a |ng e’open .
GlarosréthKisalc Mﬂébtl’@ftmmdhamDIBKU&maetam@mﬁ whichr are eliscosed

i 05 PREFENE SR B4R SR p ballEer 7 FER s BRIEE fe gt o 8

thermjgeTth)mhmepmﬂ cmﬁ%ﬂwtﬁa m@ﬁkb@ﬂﬁt catfleFofglGae 14 ek 4C
an | cC .e corres
dedQlinged 0% Fhu B e psirs Pl ngr?e%smgg&rg BEmemlent

di spenser device for use. As shovvn the third WO
| 2007%2&@&?8PCT/ G112006/ 004612 medi canent di spenser
N A Phalgs220 BAENggd 42 dispersA Wdagesipf Mpdlicament

poviEBHRPY B6kef?E0LHUNE el%bfé%i%?e‘? sﬁ*f?)V'ﬁTz 43% ﬁlﬁéleF E%Vtﬁfnﬁd?&ed

t he nout hpi ece 426. Al so provided ousi IS a

of ) GHiBFasDE %Mr%ﬁ@ﬁl%méﬁicam@%@ﬂa 8gawmhm@ﬁramzsm pedient
uséé%@wﬁ%térﬂb?rhofcﬂ% th%et Al %12?) Y ‘gﬁguth’aﬁ Eé ngf’ever 224, and

descri b In nore erel nafter

mh@ﬂﬁ@ethmbmwwq:e 3eh-eDepreasidn of lever 24 aﬁyatmdhh mtem:lel
meé%lérﬂ'b?fh%%ﬁalé\‘ %gqﬁ%ﬁfeﬁe&@nﬂﬁ% t%%%a{;l%dsh%tetsa& coiled

openi ng stati elrn arrang ed
megigameat bilstsr@trlmzﬁz aredicparatert by perling afnamatnrlmbaxsmagau @28 as a

oGP0 BIEH S oBE R 58,1051 2980 Sy ) TR0 e

oncsgeelddnafEir thedidbsheeat B2 nsmmibﬂ aenmddby trkeddBwhasl 280. Ay torn,

thot el AE Ak o) CoR P afRis e B ot o &

dosesx Ipawdsmd%@dlcamezmmthlm bﬁerﬁﬁmﬁlhmr@@ekétmr |s4'§%at;§d at

rotation e .ab axi.s fin
operieith SREt gy bEEvE] bRhe Beint etk RN Gaviy 240
andauttimately mbethpledt PRBEETRe 6RE ForA3S the ma%‘uf@ldfthéﬁhou!d be
nout hpi.ece 426 i s covered

pQsition in, ch the
profled @b&%@ mﬁ*ﬂl%@%ﬁ\f&ﬁ&@ Is, Rt isible i Biower 2 Hiyitedibhavwa form in
accARBuitathellResert #hvahaehn bﬁd 8s %B@\Oﬁ‘ﬂw PRIAef Pl@;uréé"hé}’@inc h

t he nout hpi ece 426 and an air inlet grille 470 are

part-uncovered, 20 but in which the gear nmechani sm 440
Fig@86 3amkmasiPst c

o989 SARIOGLH ATy SRR B STEDEDL M s 603 S heravi
megigamenindisRengss devise imaecerdantabite ﬂﬁ@rpr@aﬁmélirmemtjm which is in
I I

the ) Sz BRIl B 49 SRREReAN U A0sa0n
(An§@r§9@ at 1ad), §ia¢r@ntlrﬁneomeuhof th:hclsandcﬂﬁo:rahed Ihesam by reference.

particul ar enbodi ment indicates the nunber of unopened-

pockets 25 404a, 404b left on each strip 402a, 402b

In Figures 4c and Sc, the nouthpi ece cover 438 has

been rotated further to a bglrd position to fully

uncover or open the nouthpiece 426 and the air inlet

grille 470. Part



10

15

20

25

30

of the cover 438 extends alnost to the base 421 of the
housing 420 in this position. 30 As a result of the
Mor20bmewssmvenent fromthe second to third positéenoddeesiz
gear nechani sm (described in nore detail with

reference to Figures 6 and 7a to 7c bel ow) WO

2007/ 068896PCT/ 82006/ 004612 and di spensi ng nmechani sm
(described in nore detail with reference to Figure 9

bel ow) have been actuated in the dispenser devi ce to

make a nedi canent dose. avail able for jinhalation,
Theji Kelo wBY-dihe serondeBedicramnt ddl%q?@ﬁ@re.dew@%.'%eprpgfdﬁévwﬂh two

meBichARAt E&kieksSE0al RBONRY ﬁ{@fbtrmrlﬁ%hé"ﬂéﬂbl‘é%i‘étér%‘@nﬁaﬂiio% 302h
actuation of the dose counter 5 (mechani sm not

deaﬁr@ema@?\f@wﬁh Hefersiectandauredt élﬁ@r@&rre@r@mw@eaﬁ: heiag used to
u
oGNS IR IaNRop MR The SR Puefcroiile 0%, 02b 28 Bentica,
theqggkets in @adn heitig 1o thensarhe sbapgp esd sazeran(iu hedng eguiispaced along
paa and 5a). This corresponds to the storage
the(s',trﬁg]reﬁﬁtpl ece protected') position of the 10 di spenser
device. Referring nowto Figure 6, there are shovvn
sm 440. |.n_nor.e

A R0 S5, S8 RS I PR S0r BRI RO h eecn of is
podkfetse hwitalthe Iaﬁmhtrs]ofékﬁﬁivé g r@dl”emtﬁsf])cblﬁtﬁ gemgtﬁh@ﬁamhig épsabh $ocket
t nechan 44Q0. Wthin the chassis and
of that Sjb, NP LN P BU2R SFUREKCENIEISH GoIFEIoH Megiganent powder
in efsfahvd)fdwjpmmts;)real:ﬁ%@eh &Jo@f(ét addMl hatinghthé sBarRdimount of active.
48a, 448b for di spensin

.o dis in ani sns
INOFRINEE iHRTEINTh ey el GREans POSPR I Secth SHE RignaTataing single
active ihaFfdtidiardr af mdi@edbs ROV NEyrEBiehRN eV Sthe Hidhcament

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.

Figure 3a illustrates a base, unit 319 of the second medicament dispenser device.
The first and second medicament-containing blister strips 302a, 302b are positioned
within respective left and right chambers 323a, 323b of the base unit 319, Each
blister strip 302a, 302b engages a respective multi-pocket index wheel 328a, 328b,
and successive pockets are thereby guided towards a com-mon!y located opening
station 333. The rotation of the index wheels 328a, 328b is coupled. At the opening
station 333, the lid foil 312a, 312b and base foil 310a, 310b parts of each strip 302a,
302b are peelably separable about a respective beak 336a, 336b. The resuiting
empty base foil 310a, 310b coils up in respective base take-up chambers 332a,
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20 Referring to Figure 9 in nore detail, the first and
second nedi canent -contai ning blister strips 400a, 400b
woeopesistd oned Wi thin respective left and rivghtcs2o06/004612
chanbers 403a, 403b of the chassis 428. Each blister
strip 400a, 400b engages in respective nulti-pocket
i ndex wheel 430a, 430b, of the type used in the
DI SKUS(r) inhal er of G axoSmthKline, as described and
shomn in US-A-2005/ 0126568 (Davies et a/) 25 see
gure 16, index wheel 416 - and in the "twin strip'
333141 hﬁlnfaus@qh lid dgil 8&2a,6¥120ds ferbosrrotssrespectivaribekstifa, 336b and
e
ool Bhou PR FUIELITINE 2808 308 iFE IDSKERY P08 ta, 3ot
station 427, the lid foil 412a, 412b and base f0|

o881 o100 7 oo Fe B8 A BB e

302zaarel ﬁendndma stddis ameéssﬁbis vid A mﬁﬁf@&b%@/ ewldth Basdy shown

t ake- . I, t at abl t.ake-
sorgBiefntR 7 FPS 2o i e e AR ot ot of the
ma..;_1007/ 820) \é%égCT / ! 210%64'%%&13&3’%?@12&1%6 P ed Metail with

a rog
rof R PuE SR Ao CABBHLOP S oh GBS 4 EIAUEPL KO ol hey Bgnifold
3504334tes @hiahBoliteéding ¥@Eb34base foil 410a, 410b being
wound up therearound into a tlght coil. The rotation

of each base spindle 413a, 413b is coupled to that of

In Js@erél@és}é@%d%r't@%i’é e ele MalReld 43800 ém@ﬂﬁpi&ggnbﬂ Shown)

foll 412a, 412b feeds over Its respective b

in i sogmaunieation tisswithy & gabalatien IhYdth@aR@@@b mémamfoid 350
cerfid paiater ADEIRPIAMAGR R Bt Rl Johei oy roang

the@@ﬁpﬂ@rs@sdeéivemtrtae riihpiees. Wiieclhaseheniedt oﬂE@are 3d ebables

dlffé’rEBit ﬁf\%d’céqm P} %S 4’&%@ stoAftlzti?r Qeﬁ%ﬁtéi?ﬁpgﬁéﬂ if r\é &ﬁpﬁsa%?b%d 302b

but (timtslrmﬂiwmy)uabejeasa/\hmct ueli\mey tl‘nﬂnemfsto rtbé padibhteasaadmoed’ multi-
rsion spring (not visible). This.
actif bRl e BreBube ] ©1 " 2P D88 o 1e 561 (@ axo

C}oup Limted), in particular the enbodi nent therein

. d i d wth f 1 Fi 1to 4
Pl SO rP EIsEeEC FarloomeBhgoR e et BeCKeEF gy 3040
(quul‘@%) nﬁtrtﬁ@rtg ﬁ@ﬂaill zra% lpalﬂe?iebre\aﬂﬁbst hletre?mg:mtthe mcﬂa?"\plece (not
[ at.e er.el n rence unction O
shopgf & GIRiNEgaNe PrgSEHE s, r?l@ﬁf@ﬁﬁ@ Gt 4R TP ag0 to

the @ﬁe@ obiSetd BOYAL okmbt iRP8 Bap bf tHe 4ANa 30489 WoBYatiths openin
bp ﬁ whee 41%§ 417b§over thgﬁcourse of eachp g

statiy 335 G19 DI GARGoHHI) i i SLastancos o Nare efiped Whioh rosults in
the PBWABE cBAfafreOWRINIARRRA ¥ 8hd @hohbi® pBé‘lEét@@OQﬁ 3@26’ bé%@ drawn

tensi on associated wth the increase In effective
out ihigdph ghelinaaritald 360 andctencel te élk%nwtm@@@ forlmhalahqrmy the
patiéf, @s used lid foil 412a, 412b gradual |y becomes

wr apped t herearound. Thus, uniformindexing of each

strip 400a, 400b may be nalntalned over the entire

[ u he. di.s es.. deyj j '

Hgﬁ%ésﬁoﬁﬁnﬁ§q¥pwae VAt u&tgm%% gﬁg?g@wﬁoﬁé@ﬁggﬁhg&gﬁgﬂ#wame
medi¢aréyat fd!ew‘rsen?d@vm omach@dem mithgbsipresent (msengbowT Henthird

4 hown .
e o 8o 4RP 87081 e e B Sy PR Bl g e
wheel s 430a, 430b and |lid take-up wheels 417a, 417b to
advance each blister strip
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400a, 400b, thereby causing the |eadi ng unopened
pocket thereof to be peel ed open. To access the
wontentsof the opened pockets, the patient ddmaimB2006/004612
breathes in through the nouthpiece 426. As wll be
described in nore detail with reference to 30 Figures
10 to 15, this results in negative pressure being
transmtted through a manifold 450 to the opened
pocket of each strip 400a, 400b at the opening station
WD 2007/ 068896PCT/ GB2006/ 004612 427. This .in furn
undRERignd i oot RIGTb aF et SBREAR EaM S e dUNGCRH: Ak seRerel
i 5% hPE ket ond @lehRasbALdibBaRRY 8bYicslkama. out
mw?&f%ugﬁ%?ﬁgﬁconnon mani fold 450 to the nnuthp?%?e 426
and hence to the patient as an inhal ed conbi nation

ThdlE! £RARED! tﬁé)stﬁiﬂgmﬁagg:ﬁggam NERU8EN defich! BUHPoVRIed RAth two

gear mechani sm seen to conprise ratchet
medieameridcamesm0dea, ¢A0kiin the foph rid flexipis blisterestripg 4Béa, 402b, as

N

1o designetet theifeatuass thbeolli Sioersen indéhe Si)s 40k, AQ2bdbe test pocket
' ti al f t ) ;

o 0 B o 268 38,0 DHEASR! P i ces

farthér eway. e Mest numhberUsff puoket48Bia, 404 posadh retiméD2am 402b is the

s S e AL D SIn T S50 bl o

andHRR dodiA§ redinte. Pr AY izshedxarhlb, thes beippedra, of02bewboldghases 31
respective outer and | nag& ratcr}ﬁt features.444a, 444

pogkgte paghciRe AeRnGerd-dr%actd BaY HPRINa QreHRENS: IH%,E’%HiPa‘?Eef is

theltédtPodidti on wi || be described in nore 15 detail with
reference to Figures 7a to 7c. The ratchet features
444a, 444b are equi angul arly spaced-apart ratchet

Thd RELDe iBick RishsCABRLi4BBark RdrGical ﬁwéﬁb&@&@4onb,eﬂmlb in each
circunferential surface 445a, 445b. The teeth 444a on
beingef thet same ishaperbed sivei and keing seu-spasgd @eng thguitdr length. A
first 868 s 643t aﬁ@ef%ﬁ%ﬁwsﬁb@"@a?&e e%i!éheﬁr&%w%rtimach of its
Inner circunferential surtface 445b (the 'inner teeth
pockéth with the aotovet ofvestive, ingredienids) alhe belng thaeameeiataach pocket

o At S48 ERS ey SO e PR Bovaer
in sxobnoff itsopodkietr) reachasuchheockanagaic ihayingf beeranmarmount gt active
ingf’e%:se%t@?rﬁ%niei?fs“rhe medicament powder in each strip may contain a single
active ingredient or a mixiure of active ingredients. However, the medicament
powder in one strip contains at ieast one active ingredient not in the other strip. As
to be detailed further hereinafter, when the device has been prepared for use and a
patient inhales on a mouthpiece 426 of the device, the patient simuitaneously inhales
the powder from a single open pocket 404a, 404b of each strip 400a, 400D to receive
a fixed metered dose of medicament powder of which the different medicament

powders from each open pocket make up respective dose portions.

Figures 4a to 4c and Figures 5a to 5¢ each show corresponding sequential steps for
preparing the third medicament dispenser device for use. As shown, the third
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surface segnents 449 connecting each adjacent pair of

i nner teeth 444b. Each 25 surface segnent 449 consists

wh 20i7resdss@nd second sections 449a, 449b whi gl raat2endosc12

inwardly from opposed ends of the segnment 449, the

first section 449a extending inwardly to the second

section 449b from one inner tooth 444b and the second

section 449b extending inwardly to the first section

449a fromthe next adjacent inner tooth 444b. The

radius of curvature of the first section 449a is )
megicames dispgRsehdeyBes opndissecei AU bAhepwtyidednhavith the

. r | . t

mo?@ﬁ%ﬁ% 4%6 ?ai']tﬂ Oagrgét&t?lguﬁfcg @9@4%8? co8&gARe MhedhSIESPESS. Also
progiged i3 8YaPE) iISB2@060\@ 326 12roRgh mhichrigdess Fauglinsliaky 42% of a

dos?.lépglp%j {@tgtpsrh%g)nﬁ gﬂg%:éﬁ 4 gfﬁi IE@?SS(%]%%)IH H?osfg 'd%?e}ltetzeremaﬁer

and akeviliue winkesteod from F@mﬁés @aad 19eis piéc thevmbythpiaveetateidieracts

with 3, B8R0l ERE) 18Rt ot SipsBl * st AP aighe 88 Bomg

arrgmged] thedse) tbrmgaea:rjwaéjicﬁmhnt ‘rjpmrdefamm 4l siviylet bﬁer:at pbeiet of
ear 442 i royided wt 447 for
e}t 406, 4Dl e e Pratbirstafon B Phaeieh Bugiagetl
first one of the index wheels 430a, and (ii) a first
i dler gear 464. The gear of the first index wheel 430a
As FRYHssSERT I FHovnerq, the ethpigee P@\@rﬁéﬁ&%pamﬁadeem*ded
W|th4§1rﬁo@rﬁtﬁhgt é’tﬁerﬂl‘?@WSfooF %u’%ﬁﬁé"ﬁ& inf@&é&ldﬁ“@@i‘l #Allkhet 126 of a

inturn meshes wt second |id take-up gear
conzm% geah@‘quha@ﬁm afiHer lrg@a@, mm@@ﬁwee&e\mwraﬁ&a iss fotafipnally

mo@é‘blé Q&&%ﬁ%x?saé@lnéﬁ 2%@%&&%@‘%%&6@1@ rafdflefadecond

 er gear 46 in turn meshes wth the second
base t ake- up Spl ndI e gear 462a. This gear train

In u:%Egﬂr%”Eﬁ‘%gQrﬁ%oﬁgﬁthﬁ c\tlav:c,rb EX 1158 |§’ {}ﬁe &.m%mcg the

rrrers I'ng on o ase and
motﬂh&eneﬁiaﬁﬁaqm'sremmardbyon nmovenent of the 15 nout hpi ece
cover 438 fromits second position to its third
position. A nore detailed description of a suitable
In Kiguresetb =adhamithen mmthp;szeeiamvehe%lirmsem‘r ratetadct® Bssecond

posfiefie i ot e Rofieiaee 4 HE{ ot A8k GG B iR Bdiflincovered,

but &pphichahé gBaMecﬂﬁlﬁﬁmﬂ}m as's&:d:tdrt]étegebem‘mg nec@Bnism, as
' The, base t

dest S niErS el S ot SEGRRLWIeLY FaL ARt dose s
madr@@baamw&ymﬁalgﬂ@ermmutucwhéub hbeadiidtiva @\Phﬂ?\%' dedeeBoltiter (not
wheel thereof. shown in_Fi qures

Show @ﬁéﬁa@eme%ﬂmeg%y theccqynt K1digiq B22 skays thsn%%rﬁ%hfhe count

indicia 425 in this particular embodiment indicates the number of unopened pockets
404a, 404b left on each strip 402a, 402b.

In Figures 4c and 5¢, the mouthpiece cover 438 has been rotated further to a third
position to fully uncover or open the mouthpiece 426 and the air inlet grille 470. Part
of the cover 438 extends almost to the base 421 of the housing 420 in this position.
As a result of the further movement from the second to third position the gear
mechanism {described in more detail with reference to Figures 6 and 7a to 7¢ below)
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25 outer circunference of which depend a plurality of

equi -angul arly spaced-apart,

wiorewakgpent i al l y-oriented, resilient |egs 44aGedét®oici2

rat chet hub 446a further conprises a boss 446¢c which,

as shown in Figure 5a, fits in the nountinO aperture

436 of the nout hpi ece cover arm 434 for establishing a

di rect drive connection between the nouthpi ece cover

438 and the ratchet 446 whereby rotary novenent of 30

he nout hpi ece cover 438 between its first to third

a”%d—@%&%lﬁ‘g RgGRAYsM Jfassribrgvisnmate detaiihwith aeferancet06Figare 9

oty sk, iyt S B0 A8 D s con

avigpis f%flﬂléaiathm In Hitkerpaterdis ¢ thea mesliidaomintesidpenber dévitets now
tchet. hub 446
pﬂmgg%ﬂ& e nu g?’%% {]Sﬁrg?reglggesd WZ%%U‘?@% W]o@ngnéqsg counter

wor ds,
(meaesism he‘c vigitphes rof dhe mma:Mam@ﬁtdﬁsﬁ%ébr gévitd eutabs hStdecrease

th c f the ratchet gear 442 with
e%??%ﬁéﬁ%iﬂéma%ﬁk@ &l{”éﬁ mﬁa&m%?% reference to
Figures 7a to 7c whi ch show novenment of parts of the
rd medi canment di spenser

r chani.sm 440 o he t

Al ev.ecﬁ%va'ﬁ@whswgsg%% 4B (RIUTEH 19 e At PRFIIaR Eeas n Figures
4a sod Bak ﬁanwcmépﬁnﬂ@ﬂﬁmeﬁtorﬁ?g%ﬁﬁ;tﬁ;ﬂeé@px‘@ﬁec@c@) [!)&Iﬁd;gof the
m35?§ gOSItlon of Figure 7a (i.e. nouthpiece cover

155685 ¢ he ratchet 446 is angularly disposed in the

ratchet gear 442 so that the inner teeth 444b of
Re gatchet gegr 442 are circunferentially spaced fromthe

SIPPEE NYH Y Blovis 8. s fst shawgsaspests of thetgesr swmbacdism 440, In
morlectﬁdtél PBuSthg B0 W

t‘p IaI I g gﬁened)a%/ ttyegseéérnattgchg} H\ZQ%& ﬁ'@g aﬁg‘;{% naﬁ%ﬁ%sshsdztza for
ou Wdtfﬁeeip pidRepagsaf tm@wm@haumm Mitithdi éite tregsis/Bh and

Beéited t t 9 of the i
B e e AT ERl el U Bt B gy LR anc
Tighi4h@nd)) dispensing meckdnises HdBap g8 ifart didpéiinig Irrredidyrﬁent The

geaP ﬁ%ﬂgmgz‘?ﬂt{d ﬁz{hsbé :)d?n%}@!%r‘éggé ﬁ&ﬁﬁég@% gie(s]d ; eadﬁq mgphanisms

novenent
448artit8veral | gear nechani sm 440 and di spensi ng

mechani snms 448a, 448b have not been advanced. In the

third position of Figure 7c (i.e. nouthpiece 20 cover

Referggg ftal Figurep@ rie dhorebadthil, t the 1’4‘r§iﬁt2 Qh@tseﬁé@d Wﬁd&%ﬁ&ﬂ%nwmmg
4 ot /2 as shown) throu
bist Bl odeE AR, SEAIBNel MR Bapcia gbt el 1O chambers
403a,H18b didbe ehddsib4381C Badls bliste SRR, H@Otﬁ’é@ééﬁe’j ig?«%pect;ve

di h 44
oA Ry el e R coTiBe o AR drio RIS iahaler of
Glax@%ﬁthl@ﬁ@baé @e@@mdaarﬁpbhém ¥ mec}édezoogfm%é&é‘s gﬂ&b b0 ot al) -

see% 3 E‘@ t he nmedi canent 25 er contaln
SUpe é &X peerbt 1@ vandab| tee aitfwrt Resiprimbakatbu déBiBeabf US-A-
2005/0%@@@%\&%@5@@@0 ér%?s&&%sév%&&ﬁ&%@m' Q%?g%héeod“tom}érds

EQE atient through the opened I'ece
a CopERlLNENY $tatiqn deur. étghe pnemaggtaétnse!ﬂ?dm liciefofl U Phes12b and

baSeCW‘lC%eSH@B s8N ;ﬁh@'iﬂ)‘g%gdﬁ% Bl éggféﬁ&nﬁp&r%i% about

coverin gear nmec
beakggiO9as 4 g?’é‘rvﬁdﬁ@d“ewitlmg ampét baset BilsHidlal 4483 coli ap it F@pective

o WSRO (¥R

anchpgs $ergndyéi4al 4dgb af eash régmrictivd hges fol8H Oan 406 Ghité Shamber
provi ded a notch 485. The ratchet 446 includes a
protrusion 446d which engages in the notch when the
rat chet (and hence the nout hpi ece cover 438) is inits
first, rest position of Figure 7a, as shown in Figure
8. This inter-engagenent the ratchet protrusion
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5 446d and the retaining plate notch 485 acts as a
detent to detent the nouthpiece cover 438 in the
worud7hpisece cl osed' or rest position of Fi guicasorbaosoo4612
5a, 7a and 8. The retaining plate 481 yet further
conprises a fixed, resilient pawm |eg 487 for
interaction wwth the outer teeth 444a of the ratchet
gear 442 to forman "anti-return' 10 feature for the
ratchet gear 442. \Wen the nout hpi ece cover 438 is
opened, to cause rotation of the ratchet 446 and then

415tah &1ht Rregressda rofatioro ok e2eth deshaciive thase dakeryprshindia gk 3a,
4135”@5&0‘@\?1 thd %ﬁﬁ%@%@ fol Q?Oé’%%bltf&\oqlﬁrthé ug%%@ﬂmund into a

e rotar novene ear
tighﬂaaﬂ athet I'céamm/\/of kach bage shivele 13, 413 iswanpladetst that of the

resﬁ%ﬁ%&#x@é&%&g&%b@m ation and the resilience of

wever, 15 when the nout hpiece
cover 438 is returned to |ts cl osed position, in turn

tay h 46 back t ¢ ' .
e Vst I i o 2o g B sl PERR AROF M g cots
abobyr&pgageﬂﬁhtakefupt \gﬁe@a&éﬁ?al 1)/ m&ﬁ‘nm tah;o%&at@ftct) tr{h'&i up li? foil
eet ccordin verse rota 0
4128140, nefean. Kash oo s pBYa e S0 ChpBeeT 2 GobfSe, to
wh:d:fﬁth@oéno(er@#@mdfﬂ bedf tre tdRigeara me&@bﬂeﬂﬁvely%uach@ﬂand
each occasion 20 the nouthplece cover 438 é B Is

abogphwhich thitawerad et a srRItiahFeREe (ohshawp) aeoqtn\%fﬂ'

rota'tsﬂalé’ﬁﬁd bﬁtvﬁ{rd’h & BGHte™ BRioh sﬂm@‘(nbhﬁlslﬂé)t NPk 8¢ Bescribed in
cover is returned to its first, covering ?03|t|on

detqupingw&/%g%mﬁ 8261 dGatnBroun; bivdted)a partiear fgx embpdiment
thergﬁwaa?ﬁﬁae@%éﬁ Fe@erb{w)ée oeﬁ@ .geest QN WRibA YhBralbnalZspdibstion,

resilient |egs 446 over the inner _
alongl vétinftbee S anationef adesa4patent awlisplire dlaswpd niherefrom, is

mco‘i‘;hérfaferdeﬂ(%{eln refbRpbE 4§§4kﬂ.nrfc‘ﬁ8ﬂ36fftﬁé @‘9?&1 s@ﬁ‘fﬁﬂ' i8% %hsure a

cover i's shown
rougtry emaar@eﬁlvmgtenebnom eravidednie eﬁarsttlreéﬂaa o400bnkieits |Id take-

up %%%% lﬁﬁzg gﬁ?gﬁé}ﬁﬁ%r%ggegofpéa [1 eln?’ré Qﬁ‘qugﬁ tglrﬁgpﬁig@gar, each

torsjpmosfiritkgdacis td compsngateffod e va‘ﬂmlon in drlve ten31on associated with

2007/ 068896PCT/ . (3B2006/ 004612, |
the fi(uasaD I e ToR e aptingdastet At SHETT fae B Wheel 4175 4170
as dgedmd fol 4ﬁ|29§41mwdduew beoﬁ)n’fy wl‘appbddhaseemtmhe'l'hus uniform
t i e e 4a
A oheaian S S HOPb Mty maptaed e ShisPatip teogin

(e.g. Fi gure 4c), results in the 5 ratchet 446 driving

t he gear and di spensi ng nechani sps_440, 448a
In Upheih S SiksenBet deie igthrinedse oD BLF e A iRets ?'?98 gﬁhio 5¢ by

mo@rﬁeﬁﬁ@ﬁ@ﬁe QSVérC@BE; RomAHE BeBorid BQélﬁo@'(é@&ﬁdwrPﬂ?F?hres 4b and
4a, 404b of each strip 402a 02b be open

5b) [E@ ﬂ@eﬁh\tr@!dvoets'om{es FRAWR & Hiowss 4e apd éCbBeW'\f?&’ys"toéth e index
4958 iy RERILGETic 51 Fneuson e s
400anéO®lh,u§1ereby causing the ieadlng unopened pocket thereof to be peeled
open. To access the contents of the opened pockets, the patient then breathes in
through the mouthpiece 426. As will be described in more detail with reference to
Figures 10 to 15, this results in negative pressure being transmitted through a

manifold 450 to the opened pocket of each strip 400a, 400b at the opening station
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10 receive a fixed dose of a conbination of different
drug actives. After the patient has inhal ed the powder
wonbentsoof each newl y opened pocket, the patdattoosoosc1z
manual |y returns the nout hpi ece cover 438 to its first
position ready for next use. Upon next use, the next

cl osed pocket 404a, 404b on each strip 402a, 402b w |l
be opened and indexed to the manifold 450 to enable

the patient to inhale the next fixed dose of the 15

422%8 conbi natigon. This eni ng and cl osing cycle then
omtieH0dEM T4sule dibtiam c\;armenttqu@r @ootditEd yithiageaah of the

opgﬁd emﬁrﬁ!{ l?’@n& %[FPU ?f%h@ﬁ}é g%}l’g’{ o%ﬁa@hﬁgé gomgne randa 450

to diptinadthpigse 444 |ande hentalgncte bgtidriieas camtinhaied ciombination

mefiamefs gd&scri bed above, novenment of the nouthpiece
cover 4%8 fromits first position to the internediate
second position (e.g. Figure 4b) does not result in 20

| [ e the blister c ts 404a, 404b. A
RoldH S8R0 BoRblR B! 1 Bol bECRrBTantl By s sesn ipmomprise
ratehsit geant4? veueied o swsmndudewsncewmﬁal d]egv\aw ﬁk*é the other

shows

Fi 10 to 15. 25
godif S G NER I miiig SrbRed e and auler Eise 4%l 43 (1lative to the
extemnrt opi tee edié@énsdrNdeWEs) datiabh. ohtBe &ir‘éﬂﬁfé\%nf} Ols.?rface 445a
the %\?n&cése mat i n? first 420a and second 420b
& Fare ouRr facy ﬁ"f%dﬁ‘d?%ﬁsﬁéﬁoa‘#ﬁfmﬁoamonuw gilgemferential
surflice p&BB @ o;ﬂﬁ)&b@@el@ﬁ@r‘i‘ﬁﬁh@'ﬁlt&r%{:@mereﬂ_ﬁb‘? ﬂﬁ% 4945% %@%n be

i sS.receive first shel cover
seenp e quipr snaéiﬁnﬁm Figugterenlialtsusfages 64561 cHiSmene p@mded with a

ste;ﬁ;%ﬁeFMﬁlé W §ibé 'Te%edtx(?é"i{utéfi’aérl ﬁ%ér 9§t?lt|e}efe§&réé ﬁi&a 444b for

cover part he al

r a@fﬂtqdl igtezgagion Wi tbe@atpbew@a ROIChGBREABO0 OB BE dAscribed in more
detSiPRfR 'rQ@Fén@QQ i 7850 0 ® ré’tf:# ﬁfé%\‘l?ﬁ% égia rS‘P &8 Qqui-

air inlet ”e94 I'n the
angaizoly S@C%@E@fédafbbettﬂaethmutﬁmembedmmr&rthék&&ammfeeltmon each

t | d t 4
mr:ﬁ@fer&tiﬂaz os\?g%%% 4%%5 4%’2%2 ' riﬂ?t F]e% Elg &b He4§gt<—:~]rscirpHqur§ntlal
surfgee dvda dthep@pterdpeﬂnematm)sate offiseft Ffrcgmlrtﬁe 4bgthappbf o e inner
curcﬂrﬁYé?%l\tFag WG HQ Ut h (é%eté 421%% ' lﬁS%Q%'s wlnggl t;glppe of the

or open pO
innerrieeth ﬂgrﬂblllleeamm eelmew@d;m frofathpasds & refatortdTige 95511‘3442 as

anent di spenser device into the manifold
theﬁ%F%eg??%e "chimmey inlet 453 to the chimey 452 in
response to inhalation by the patient through the
t hpi ece 42 as _i ndi cated 10 schematically by arrow
As Wil b ﬁe?-*? Ffbétﬂéz're NGt H1 {hner gireuraferential suirfaed KiBb £pMprises
surfpeeo weglagnts et es ebsnddfihg iR QﬂééHnt Yairtdt ePhedth r44450 n?zach

t he outside into the nedi canent di spenser device

SUrft PRIt AL CRNPiSHS @t lrﬁwmﬁong.seg@ormmgaveﬂeb which extend
mwa@@lF/tfrd?fh”o@bbyed bh&s @ thd eb@ﬁae&f hdd & & HPLaYLA zﬁtgéh Sdending

%eentry point for air eds enser
inwardly Jadige; saeeng rﬁ@cﬁﬁrm%bd‘rmamnmmepaomth nd44bnbadi dhé eacond

sectoh 4408 &%ﬁhh@ if6ar éﬁ)@ﬁ) hﬁwé‘i@%o@”ﬂé’ ggﬁﬁgﬁbﬁxgq@ch {ner

recej ved secon cover
tom'bf"&ﬁ?udTh@g"%t& o 58rvafure cmrhdaufmtt sestion4oal id-gregei thard the

secd’?xﬁvéetci‘ioﬁqi@\%ﬁ M&%@% h@%@%ﬁ V\% %lgﬂn gb Eférsrgr ovlieg}%gg%éngswﬁh

air
respﬁﬁ|f@ﬂl6eﬁféb$@tfohé4ﬁanl fold 450 to be pushed onto the

nout hpi ece 426.
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20 As may al so be seen by reference to Figures 12 to

15, the manifold 450 has a particular inner structure
WD dm/GEBoe hi rmey 452 | ocat es above a chanberpdi®@panthoist2
partly shares a conmon wall 459 therew th, which

conmon wal |l 459 fornms the bottomwall of the chi mey
452 and part of the top wall of the chanber 460. The

25 ternms "above", "bottont and "top" are only used to
describe the relative positioning of features in the
mani fold 450 in the orientation that the manifold 450
is shown in in Figures 12 and 13. The chi mey 452 has

Retding o %Ve lm||t6¢wll4l5é3 aﬂpﬁbcﬁzté@%ﬁat%e qﬁlsmtﬁye Ay 4p$nd|es 413a,
4543, In he chi mmey 452 directs inward

4130 @ﬂowe( aemekea (un@t \ﬁ@pvn} & g el ttwf%%hnlher?é% &'ra; diiép are
res%bt'i\)eﬁ/ é&ﬂné&'ﬁbdoﬁi bgss tél(%?ﬁﬂ) @teb%ﬂ 4854t hepd aHA i &&K8-up gears

f'rom t he chi mey

46‘2':0 be Sameirdmy @B@d@@ﬁ@@%&@b aeasaifs@ provdeshivith gears. The inner
fac%hdéﬁnSV e 'rétéhe‘%?% 7431? R 4;}%0%@839\ hv n_g;gap?éet? tﬁ@"ﬁor drive

chanber i1 nle
Interh@thmeﬁmeSbfngd mltmﬁlétheeq@amf 45#st, onesefihe indlep avheetsf 430a, and (ji)

o RIS o R P e o oo

of thedidetake- uabm}uael @mams 467ch aad thdﬂgdm ofghe sevoretk thadak twhea! 830D,
ive

f 451, .4 Each it . 454
whB R b SRR Sl R St i ke ( S B P e 75 Jid "o 464
medR&bwiily aoﬁhsz bilé@ of thg Edb‘enﬂaadjuﬁc?ﬂtdlé Eeﬁxﬁﬂl@b@d{tﬁa setbed idler
e | S rOVl (0] Cha r exil a
ced s BT i it aeseg, wiTe e Sertolc 200 BEet i apingike Geap d62e.
Thlésge‘éetrald SRR pRSRs oAFIokdG AT hEcRRmGTR IS 8003,

is f ened to its third position, thegear

40Qh 8 o Chikkikase addid shesis 4106 428 bagh mvsgﬂ%of the

mogwewerm £ fits SbEbRY n #3RenikPpé&ticdvanced and
a single pocket 404a, 404b of each strlp to be peel ed

open. As will be understood from Figures 14b and 15c,

A rhdie dé%ie@%e@@rgﬁgﬁldf %ts%'itaB@%ﬁﬁte?fpr?e%haﬁlgﬁﬁopﬁse?ﬁ’ﬁhe dispenser

strip 400a l1es a éacent a 15 respective one O

devigre ISpQFONEJedflﬂ HOr@Q0SRY P82 GAlaxo ABaup dimite)amiieh, along with

[ :al | e
e, Ok aud i f perP e . 108ereag shchoraron, i
mc@nmpsajednhereie biyi nefgretd. niiey besd takeésaspindlet48hf carsbe used to

dri\{%ezgrﬁ? ouh L‘%ecﬁ%ﬁ%p{ %g ﬁrﬂ%‘ﬁ'&%'ﬂt %ﬂth':{ ugﬁ\(eléﬁ-?eeﬁ%\gptdﬂegear

er poc e secon ster’s
whdé]Zbeﬂeokewl se |l ocates adjacent the other chimey exit
454b and chanber inlet 473b. As descri bed

As shown in Figures 6 fo 8, the ratchet 446 comprises a central hub 446a from the
outer circumference of which depend a plurality of equi-angularly spaced-apart,
circumferentially-oriented, resilient legs 446b. The ratchet hub 446a iurther
comprises a boss 446¢ which, as shown in Figure 5a, fits in the mounting aperture
436 of the mouthpiece cover arm 434 for establishing a direct drive connection
between the mouthpiece cover 438 and the ratchet 446 whereby rotary movement of
the mouthpiece cover 438 between its first to third positions causes rotary movement
of the ratchet 446 in the ratchet gear 442, as will be described in more detail shortly
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previously with reference to Figure 1, the blister
pockets 404a, 404b are el ongate, extendi ng si deways
welmbioégsot 0 t he | ongitudi nal axis of the strp@udPReco0i612
402b. The pockets 404a, 404b can therefore be
considered to have first and second sides on 25
opposing sides of the strip |ongitudinal axis. Wen

t he open pockets 404a, 404b are presented to the

mani fol d 450 at the opening station 427, the pockets
404a, 404b are oriented so that the si deways

herginplien: 4P ithiF PAdPYAr eMbodimeyled tedehehdegs Fagh dgpend from the

ratdP@t Was4she frteéﬂP\%PWoY@s ahé rmu%e%ftrﬁtcﬂéﬁﬁeg@ A105% |s chosen fo
chanber inlets 473a,b. Thus, as shown in igure 15c,

matchéh% Rumher ofdrnerdeath 4440 6T Hieraighet geatitdar exi t s 473a
473b lie 30 over the different sides of the pockets

404a, 404b, whereby, in use, the air flows WO
Int@@@@h&ﬁ‘%@@@@ﬁﬂm}mmI%ﬁclnﬂrflzﬂﬁgmavﬁ?@ pajtskatndermbaed with
Y
e 08 0 3o 181 B4 P B RE] 4s o pEpeprmpenim
440dof et thivd ,meaficarhent stispepsdiodayicet@Rbn phepasbdwr Use in sequential

Fi 1 t t inhal t th
stonsy hpendng 38 188 AP RE T B R565 T ove 1 rom out i de
of the dispenser device into the manifold 450 sol ely
i g Y BB bk Sh oSl itz o D R cSPass

anguﬁalr@tcﬂlé)pibs&dt i thBeathet géduﬁltm 6b Ith& tﬁé%néﬁte@ﬂﬁmtﬁ af katchet
represented in Flﬁures 13

geas Aty FIrppiereiialiy geacsd Hrafh dncs TS s B HBESDBLEER A4D. I
tho!880AP PRSHoR o HiglrolaL kel ilecdDed R TaRASISlY Bponed), the

00b at the openin station 427 via

ratghel Ak hias dolgkachineipd dix ﬂft@sraam gearif? 19 gligecthg ra’fchet legs 446b
ove? mé'kaajabé\& éu%c@%%:ﬁ@%%@ﬂﬂ“ﬁﬂ@ fnrfe® %Fré\hrﬂ\%?eﬂti%ih Lhace 445b to

ets In airstream and thence out of

enQ@@@k’réeslnn@r4éeetmelAﬂb4 Krwll tthereforanire epRBGIajed thatdibls second
poéltmne'ﬁ?e ﬁ??et %3&42-@% Iy Bk MRS 'Bu? AL$ ﬁbﬂg& been moved

hen ows ou the mout hpi ece
and h@mcet thet tmatm\eamaﬁ geareypthanison ¥4 raa@tdssgeg;smg mechamsms 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 overalli gear mechanism 440 and dispensing
mechanisms 448a, 448b such as to index and advance each medicament carrier
400a, 400b to open a solitary pocket of each and to thereby make the medicament
powder contained in each opened pocket available at the manifold 450 at the
opening station 427 for simultaneous inhalation by the patient through the opened
mouthpiece 426.

Referring to Figure 8, the dispenser device further comprises an Iinternal retaining

plate 481 for covering the gear mechanism 440. The retaining plate 481 is provided
with an arcuate shelf 483 which lies over the ratchet gear 442 and the raichet 446.
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As shown in Figures 12 to 15, a single 0-shaped bl eed
hole 480 is provided to the wall 459 which separates
woezoshieemey 452 from the chanber 460. The D stweQethos/oods1z
bl eed hol e 480 | ocates adjacent to both the chi mey
exits 454a, 454b and the chanber inlets 473a, 473b. As
graphically represented in Figures 13, 15b and 15c, in
20 use, the bleed hole 480 acts such as to direct a
second portion 486 of the airstream 483 (the "bl eed

t h 452 to the .
Oft i Bt et f BBk el a5 3 silent Frasrdelar vigi s gravided o
noAGb488. The ratchstt 445amcih8ss bhrbdtrididnN3ped whtdheerﬁjétgééhrn% hotch
camsR r into the chanber 460 and thereby
Wmtbﬁ A5 %@‘“ﬂg\ﬁﬂ@? thegpreihelese SO¥ifhah dninsits firsk, gastt posigon of
FIQ[II’@'?SB &) Q‘Q’Vﬁpﬁ!eﬂi thaB F”Q@'ifﬁ@r—énr%g@ﬂ’% %%IP tf%ﬂ'%?et rPd'otrus|on

sel ectj vel Y s OMIt e at hs irst 4
446d AWdthegetabyng inbrie f@ﬁch arteay agletesgofdntersdbe noduthpiece
I reci
YR IHS MoplitebB sty of R BEUEAN ghiblrBPR, 88, Blfnae.
concurrently in the manifold 450 upon patlent

TR o 05 P65y 2 B bR M s

InfEl‘agtJfDrewtm ghamuter testholeaanfdee oadhatege - alad t55'6rnf1 @h ‘hereturn’

r ice that is a variation
foih & for THE rSREL Lo Ze Wher i Foulie St 1 ASBLR febed. to
Cauwmft&t:ogaﬂ th@&foﬁﬁ@l%'ﬁmﬁﬁeﬁ el rgtabet géartm §rﬁ3éqﬁh eratchet legs

nifo 550 I,C s 0 ures in the first
48R o8, 152 (k) 1S GHnS 4%3@% el o 77619 BPpB imBsdiment to the
rotapnebeadmentofl thewatdheb geapm e ek ahe haluh %9511913 rid¥€ ok} the outer
50 corresponds

d . f d fold
toci Piadlgtothel Seetigian Swaa riensoob erpaniacs Gie. Hayever,
whiga theabuthpissedsdviet UBE Gk feBlimb e B8 BRE:H Pokign t IH'trrﬂ rotat;ng the
q‘gﬁggnt di spenser devi ce. However, I nstead
ratche agk B 6 @t prgilien 41860, ratghet Seap ﬁ&Znﬁmewa@amb return
rothfigh byOerR]-RRaRine o‘fltﬂé Ifl m%raépﬁ QR 5ol &3 tﬁﬁoé’ht 5%&% 444a,
provi ded to the wal ich separates t
Ackargingho e H%V%ﬁ%lrﬁ%féﬁlo%@@fhﬂ ratpleted palqiostg@aﬁrﬁlde mothpiece
co@mﬂbollsqw'ﬁl%ngﬁﬁﬁéanﬁ?' tﬁ%ﬁea&%&‘%ﬂ% EQ ShABeY gasion

| ocat es abov ares "a ' wa
thes swuthpdecsnicover 4B8 oi fully lopenel BRAf dpa@d tﬁne tedthed ngesal 442 is

mca%d%ﬁg?ﬁg%gpﬁ¥ﬁg§%érns gvgi,tbgo:?gnragkdoitgzﬁ are

only used to descri be the relative positioning of
L d 550 1 fatl t
WA Gt B U TRl 5 B e bl Ploure )
to Bda, trrx:sﬁeﬁmamspnam ek&wét@ehhe@r&@cli @ s At b@ﬁlﬂd&ﬁ(F@@re 7a),
.chi mey, l et 553 an
the RS RS AR 548 bl BT TR inad Grovder st s 445 to be
spabeuamrmd diaraht dhridr | teath 5BR@L(ra8EY For skt @]?@hlﬁgldf%é/ mouthpiece
o8 gbved through the air inlet grille 470 as shown in
é e 17a) fromthe chimey inlet 553 to the chi mey
eX|ts 554a, 554b. The chanber 560 has dual chanber
| # Iet; %73a, 73b and a chanber exit 564. The chi mey
N Qs SEEREE 1SRN NAHCRIRRGRE e ﬁf@m%o’éfr@aqeazya%hgﬁmdeéwheei
43¢mtshowrﬁ Itﬁ@dprl@isne%éféélf arTH@zob&ﬁ' t%tr%ﬁ%ﬁtcﬁfthé%é?s #HMe gear
each i s provided a respective cruclform
mef:l@adyw &g grovidsghwith thiS proﬂle
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As shown in Figures 17a and 17b, the chimey exits
554a, 554b and chanber inlets 573a, 573b are
pasiotivosed to be adj acent to each ot her suchedhab2ovdr@mc 2
an open 30 blister pocket 404a, 404b (see Figures 16b
and 17a) lies adjacent thereto at an opening station
427 (e.g. Figure 11), first portions 585 of the inward
airflow 583 are WD 2007/ 068896PCT/ GB2006/ 004612
directed via the open pockets 404a, 404b fromthe
chi mey exits 554a,.554b to the chanber inlets 573a,
573b and into the chanber 560. This airflow at the

In @pmﬁnaw,i rgakual mwee‘(eslt 4@,433 phOdiit, el’rﬂ'nemhm&hfﬁlb@e POWHI B from its

, f k

firtpostibn t"‘l’?] éN ht §8$ 5 qgeﬁpglﬁcqlq%tesﬁ%é) %ﬂﬁaﬁ-‘gqrgrﬁa to its third

poalttpﬁl ovw5iss ifiudj bas the Ny e 7

el e om0 i v
{g E 42 ngg %gﬁﬁ[ﬂaﬂ d&p@ng;gg mes &5@%4@0{,48&[3;4.418&) so that

eabh edigten alrips468) 102689 IndH@dh ANS dRhehSer HS/ N n‘Ed 51%%051 single

chi mmey 552 fromthe cha

i ch separ at th
biiigs Pap ‘@f”@ 541 OF 676 BriBeAP220 4R &bgmnegwﬁ presented to
the mtf@lddts@t & the db@hggt éiaﬁéhg@ﬁ %éBa?WoPﬁLet Satﬁ%?o stmifBneously

and chanber inlets
intiale, thaes ORWERN icANtENtsy P Saaly e cmeeed |n¢c&@te4o4ah edMbeand thus

re&ééﬂ}eezg frﬁﬁﬁgmﬁsr@p? &@@%H o‘?‘%uff%?%rg é{”g@ggP ﬁﬂe? %:1;'?5{ gt has
lnr@ﬂﬁqrﬁ'@ypg\g@rdpqrégmtswﬂ eaah t?ewlycwmmbdrpcﬁﬁ:@t tthe patlent manuaily
I 5 of
ot e i pteqd PO a8t s Bl Rl PR B e P a e et
usdive @extamsetdhmtgbwmﬂaedtm pnaagh soipde02a240RIo MEIr B¢ 8pened and
t
mo%fl rﬁar&@%gg(ggbgﬁ%bjé% n%t EE ﬁH lpg%? Inpgttfa @Hd:iose of the

drugea@rebmatchn d1harrbmmﬁg(|ahd56{t(4;sug{i cﬁclgal‘mﬂ] (c@ntlrﬂl@ﬁ in @ccordance
0s secon nearest the
wﬁﬂ"tﬁi&:%,%ré%}cnﬁlﬁg srggﬁlpa%orgggrlgan SqMRInATIoR (®918MeH : & daye twice a day
etd )eugtllha!f obttet peckbis 4m4e{amo4bloarter@mmf@o g’ \ﬁmgaléaév.@eﬁ&'faﬂm the
ool kiR 425" Rs U35 M@, oxemontdas SuvMPISBORSYer 436 from
its fanepeéammtol‘ta& tht8rraRgtel REoid Bbdilich ( d@W@We%%HB@%Bﬂ%sult in

course

|nd ‘H‘@} r@ econd end.
gr HQP'&'H@ 0?&5&? st PRAKRIA 484acifdbng on t he nedi cament s
to be delivered fromthe 25 blister strips 402a, 402b.

A more detailed description of the manifold 450 of the third medicament dispenser
device now follows with reference to Figures 10 to 15.

Figure 10 shows the third medicament dispenser device absent its mouthpiece 4286,
In more detalil, the housing 420 comprises mating first 420a and second 420b shell
cover parts, which in combination act to house the dispenser device mechanisms
thereof. The manifold 450 is received by the first shell cover part 420a such that a
lip defining an inlet 4563 to a chimney 452 is received within an inner wall 472 of the
first shell cover part 420a which defines the air inlet griile 470.
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As will be appreciated, the first and second portions
585, 586 of the airstream 583 are produced
sanoreeesrs |y in the mani fol d 550 as a resul t POFGB2006/004612
patient inhalation at the nouthpiece 426. 30 WO
2007/ 068896PCT/ GB2006/ 004612 As will al so be observed
fromFigure 17c, the bl eed holes 580a, 580b are
configured and arranged so that the second portions
586 of the airstream 583 additionally flom1around the
boundary surface 591 of the chanber 560, for

As desaibed areveaprd BF SHRWR i fjcxeemta ihacobl r%ramget guhlq 4@ in the

fws@glgreil ddVes {)Qﬁ'ﬁﬂ%a H bkt S}Eﬂ%‘%ﬁ@ﬁt‘h biee8 c@f/ertm when in its first or

di canen wder on the boundary surface 591 as the
0309@%@&’:!@@ (Iﬁamneud@d payivenenyeratbwhe thepmegBpipe. caver 488 is in its

s aTare ool aasOR R 98] ] MGG, W o puthpiece

coveid381$ mitsythitd 21 o Ppoailitrnclirigexe dods from t he chi mey
inlet 453; 10 553 to the partition wall 459; 559, is
per pendi cul ar or generally perpendicular to the
In bemghe wdh inkt ga’bké d7ofallohe an‘rmmms 460 ouﬁﬁﬂ'«; thehihird medicament
ts 473a,

xt end fro i nl bto
disBiAsa Rvish o e nip O Esn Vi RisSonifgy it B85 t0F shifney 452
in A3ponSBlo haldiien ibyhthbasdtient &irbsdi ﬂmmpu@gmzmmdicawd
oA b A0 2 MR b4 S gP vies o
solganehakd Yot of ie8fty vRREH BSm 1fe MBI Mo ke Wddicamhai® cﬁ@enser
observed that the the nmani fol ds 450; 550 require al

device HpRRvPRIRTS inhaatiermt the MouthnirceA%5. t Merecka iy, ﬁlpee@ur inlet
ariftd370 proviidedhtihe ol 8RnAEbift B ftsiie the AIRMeALE’ 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 whEéh
enable the manifold 450 to be pushed onto the mouthpiece 426.

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

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

In use, the chimney 452 directs inward-airflow (as exclusively received through the
air inlet grille 470 on patient inhalation at the mouthpiece 426) from the chimney inlet
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that total airflow 483; 583 into the 'open blister

directed' air portion 485; 585 (via the 20 chi nmmey

wxi hedssda, b; 554a, b and the chanber inlets é73@sivncoo4612

573a,b) and a 'bleed" air portion 486; 586 (via the

one or nore bl eed holes 480; 580a,b) to the chanber

460; 560. Good control over the anmount of bleed air

486; 586 and, in particular, the percentage thereof

(relative to the total airflow entering the manifold

0;, 550 v the chjmey inlet 453; 553) is therefaore

4533% tapar S\ﬁ GhimaS s g, Hadh. Agerhipgbes 460 haﬁgmrﬁf chamber

mlﬁ@mmaemb .ﬁr@’d ARAbGBEES A ﬂ%@%:%"r d?%mn% wz:@aa 54b and

of medi cament carriers 40 leed air
PHE&I chambarplets 46314 7Ehare bpth d%ﬁnﬁdlbyva ms of gigailardoles, in this

b | t % n
o e T
respgpie Pracerm ﬁéi 4Gfe o dhiminéyk exily 454a, 9ib iaipairbe akitagene of

o AOS99, SRR ARk WAL o
mqw@wmw&%%g&w@ad%z@emm@mmma dnd Sadfambouaiscthereto via

Sn%ﬁgﬂﬁﬁﬁnéﬁ%§awgiﬁ%lcularly via the chimmey inlets

since the blister strips 402a, 402b
will not forma conplete sealing fit over these
t he fold 450; 550. el ess

s e rbBsRaise S ER o Maithera.GasaAcE i bilpipponcd o s iir
poas!thtbn‘;‘ nitedgdaort @ld idishahsihg MRectiahishMnadB34488 3448l aw abitbRd to

ool Yty 4585 D0 6 e Al osoi v pip gl poeket 405, 4041
of eV striges B Ib@éle@@‘p@ﬁil PRNYE bel MicTBBbA Blofts FRRis PRDand 15¢,

thare g zﬁ éectlon nmoul ded pl astic cowg?nents

NS 3P ER Bliiar PGoKel HOHaedli4Popaeadpsiip 8605 ad Wiirfeadiacent a

resbetiichbih of @S phivs epbmheyleﬁr@ 465BPE 41 éh({!‘gﬁaﬁwﬁéﬁmlets 473a,
material is suitable for injection 10 no Ing t

47%ani f ol d 450; 550, in particular high-speed injection
nmoul di ng, while having a sufficiently |ow surface

enezgy to minimse or inhibit deposition of the
Spegilicalintlin opendelistarhpeckeh . 40dewel ére fisthidistarastepi 4022 locates

adjﬁ@éiﬁttrfﬁg ?ﬁﬁ%ﬂdﬁgﬁg eft 4§Eé“ ﬂH r{ﬁ% F?lrrﬁcc%%ﬁ'ﬁ%r Gk & 3ba gaés&own in

poSSI mat er ment |
Figereutha) pordthe open bisted mamﬁ dfitbe lsaeurtelcbllster strsp 402b likewise

oo B D BBl b, 355 BB S Tkes ysteian, ppyteserivec

previousigywitie refprenee itatFéglire Hatth@blistef pbietpdols 44kt fe elongate,

t th f .which t
ext%@%h@ 5 %a@%&gﬁgngotgﬁg?l Igg& L@? %ra%{;gf ilaen\gf tphiOZa, 402b, The
poaketsed 4, si0gbcdanadefdisrerepednsiisredd aavakist Gad %ec@ﬂ'cfgldes on

Oppé’&ﬁ‘gf{ﬂ) t h é%’%ﬁvgmr&%%ggsggﬁgowg&ep%ﬁ%@?g@é104a 404b are
preseabi rtQSh@mn?énnam 16EaetR vhihiy SpiBRcRT7! i boék%% BB&h, 404b

acteristics. Frictional coatln S

nt c r
are ﬂ'?é‘?’ge‘i')rsé’ g@t 4ppIsidarays erpmatan fhereef @navgr@@nwame glifgiction

betibbh it RéspetBved chifrinel &8 48ih b Wehérﬂbéreﬂlé@sed,rsa b. Thus, as
frlctlonal contact asS necessar In particu

shoygnFdgweitbsethe qlwyn%ewmdhfw %anﬁéﬁm c!yaruw@qltséaamfmb lie
oveP th@IchiRlraft &8 361’ H%e@%hél Ayan IW!?QIIJ fn Wk the air flows
mat eri al s t hat re e tendency’ o &!cane t't{o
adhere thereto. Such materials may for exanple, |ower
the surface energy of the relevant manifold surface.
Suitably, fluoropolyner materials are enployed. Hi gh
density pol yethyl ene (HDPE) and/or nodified acet al

materials are al so swtabl%‘7
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30 WD 2007/ 068896PCT/ GB2006/ 004612 Sui tabl e

fluoropol ynmer materials include those conprising

wd b pleewms of one or nore of the fol |l owi ng norPOIM@Bi06/004612

units: tetrafluoroethylene (PTFE), fluorinated

et hyl ene propyl ene (FEP), perfluoroal koxyal kane (PFA),

et hyl ene tetrafl uoroethyl ene (ETFE),

vi nyl di enefl uori de (PVDF), and chlorinated ethyl ene

tetrafl uoroethyl ene. Fluorinated 5 polynmers, which

have a relatively high ratio of fluorine to carbon, .
thigHE, th PRRRGH ABFBCAMERIN i FHEKRS Brigtate feroasphe aridoways
relEffe @Ithe RAMGIHIGHAIGDASY (0F WngBPhiRcHBRY dfitkdl il d02uhggrised

as a coating, the fluoropolynmer is optionally blended

with a non-fluorinated polynmer such as pol yam des,

< I . M ’ vt _

A o o8 207 ! U o PR AN St P FRouthpiece 426,
antHerApAd figva drormesutsisle afitbe alispgteer pevigemints tiod memifold 450

solefPHEnIAE 3R A8t Sl I PRLIECNLAAR) 488 vtnb Wfimney inlet 453,
whithHEIrFERaposgdiralatisinniitiethe RTFFEEDilipet Hle r As glaphivally (EpES)kented
, y4 am i L fur .appreci at
in PREreSTT REHRLRR B tRar ik porht D85 ot S BRSEFRE 4B tow
int?ﬁheadddamécbbladtelerdmcﬂdet 3943110@4& cﬂff’:ﬁaiobmtri@ moad,am(m bbb opening
. X ary medi canent di spense evi ces, .
staih; 421 FareEPEr ) CHoeentte oI, dlodhy fissabiepiraining the
medidaetenit pewtior tdirained GMPRMOCREs M Gy SifstraedhERdARéNce out of the
nts of the nedi canent  di spense

podhels WBuar 1648 e 26N BORaARD b hEBIRPERIPBRAl 32, 473b. The

airStRgHnN @thi diiraifddemialcBmerB PGS th¥n HERY &N PR mouthpiece 426
gineering plastics materials, nore especially those

e ,
int ecﬁf"‘t'ﬁm%(gﬁsﬁﬁﬁilo&f #3ctof the conponent. The manifol d
herein is suitable for use in a nmedi canent di spenser

device for 25 dispensing powdered nedi canent ‘
Astshown| iBtFigHes 18Pt 1% @ singly B-shapaseblepd oiA80 i provided to the

[ r j ; I oHM
wall B0 WRER Sepdrted B Eniited 22 PR aRfniel AU e prshaped
blegr ekale i 4306 inchtsss adjpeerpaliot beth| the, chimeeyeeNits of Aaredbdbeand the
. (o) [~ .
R84 1 3l PRl 500,
usédhe biged| wle 480 acts suvh asaloi direkda isecom pertins d@6wiftthe airstream

48%5 Kﬁ{e %léédq%ﬁiow’)i ﬁ&xﬁrthga&*ﬁhnéy%,Sgegiieccﬁgqﬂ{o Ih%r (%Ja!amtéro%o to
disruptively impact the first portions 485 of the airstream 483 that transport the
entrained medicament powder into the chamber 460 and thereby break up any
powder agglomerate components thereof.

It is to be noted that Figures 15a and 15b only selectively show the flow paths of the
first 485 and second 486 portions of the airstream 483 for ease of illustration. As the
skilled person will appreciate, the first and second portions 485, 486 are created
concurrently in the manifold 450 upon patient inhalation at the mouthpiece 428, as
indicated in Figures 13 and 15c.
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W98/ 54159, W04/ 005229, W04/ 009017, W04/ 018429,
W03/ 104195, W03/082787, W031082280, W03/ 059899,
WDOR7hesE8E2, W02/ 02565, WO01116128, WO0O0/ aaa8tR2006/004612

W03/ 086294, W04/ 026248,

As will also be observed from Figure 17¢, the bleed holes 580a, 580b are configured
and arranged so that the second portions 586 of the airstream 583 additionally flow
around the boundary surface 591 of the chamber 560, forming a sheath-like air
blanket adjacent the boundary surface 591. This helps alleviates deposition of the
medicament powder on the boundary surface 591 as the powder is carried towards
the mouthpiece 426.

It will be observed that the internal structure of the manifolds 450; 550 is such the
longitudinal axis of the chimney 452; 552, which extends from the chimney inlet 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;
585 in the chamber 460; 560 at right-angles thereto or generally at rlght—angles
thereto.

It will also be observed that the the manifolds 450; 550 require ali airflow intc 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 bieed air 486; 586 and, in particular, the
percentage thereof (relative to the total airflow entering the manifold 450: 550 via the
chimney inlet 453; 553) is therefore possible with a manifold having this
arrangement.  For the third medicament dispenser device, having a pair of
medicament carriers 400a, 400b, the bleed air portion 486; 586 of the total ajrflow
483; 583 is ideally 80%, or substantially 80%, the balance passing through th'e
opened pockets 404a, 404b,

It will be appreciated that there will likely be some air leakage into the manifolds 450:
550 upon patient inhalation at the mouthpiece 426, particularly via the chimney exits
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W03/ 061651, 25 WO03/08277, WO06/000401, W06/ 000398
and W06/ 015870. Sui t abl e NSA1Dsi ncl udesodi um
woamogkyseat e, nedocr om | sodi um  phosphodi est axasss26REPR)612
inhibitors (e.g. theophylline, PDE4 inhibitors or

m xed PDE3/PDE4 inhibitors), |eukotriene antagonists,

i nhibitors of |eukotriene synthesis, 30 i NOS
inhibitors, tryptase and el astase inhibitors, beta-2

i ntegrin antagoni sts and adenosi ne receptor agonists

or antagonists (e.g. adenosi ne 2a agoni sts), cytokine

454 20%H, b cuBh aPeTiraEBI0US/ DEliedaanyiaghei shisney. glets 473a.b;
1| | | ' ' +

STENGTRK B 0hBA B s, L0 O P, £ cesng it over

thesevogenings bite dne nardfoldaeSe;9de Hpaetholsss, amy vaYBAILIBBEYe IS

: /628 .
neqf0R ranedpd e i SRt AR B8 g the
mahifidR 426 45D, thimugBuhe ahihmeb irdeictbSd bbaviartke airdnlet grille 470.

132- adrenorecept or agoni sts, including sal neterol
(which may be a racemate or a single enantioner, such

In ths abdve-Resenibad sometneritgthé nahiolde 450] H51 aveadne-piece, injection

i,naf oat.e, sal but [, (whigh eat, a
molKRS R SRR Sk PR Teliaie 65 Rt by 700 Sio re made
frorh NegraaeRsisabdl _tﬂﬂl@he HOPIR! 6inds 1166 rhateriélr Resuabe, fol thjection

f or not erol | ich may be a racemate or .a single , ,
moyiting: 8 dBaRiold ¢aeh 55%» PhRarHEUHg g@h@pésﬁémsmngrnouldlng, while
havirtp haFBcib Ay TRIVE <@ fabd BRERe tP bR IR ihABitadshosAbhSof the

thereof. Ot her suitabl e 132-adrenoreceptor agonists
megipamgnl poypier (toerery- 2-Hyavekyohan-malpdalsorpd ImaRyigcturing o
moliBY TBloR¥s9dRNEAML] (58 Mébd 2MhE QREX BbisiEYhakil there may be

mentioned fluoropolymers, for instance fiuorinated 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 companent 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
o adhere thereto. Any movable parts may also have coatings applied thereto which
enhance their desired movement characteristics. Frictional coatings may therefore
be applied io enhance frictional contact and lubricants {(e.g. silicone oil) used to

reduce frictional contact as necessary.

In particular, the manifold itself may be wholly or partly comprised of or aiternatively
coated partially or wholly with materials that reduce the tendency of medicament to
adhere thereto. Such materials may for example, lower the surface energy of the
relevant manifold surface. Suitably, fluoropolymer materials are employed. High
density polyethylene (HDPE) and/or modified acetal materials are also suitable,
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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.

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

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

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

manifold is to be used with just a single blister pack, the medicament formulation in
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whi ch are only PDE4 inhibitors, not conpounds which
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PDE4. Generally it is preferred to use a PDE4
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cordanhadgyam leasti doree wiedichmegnhdst fouindpindhe wort &k lzabt gie of the. other
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formalatios 6d ane Ipatiheotrprises PBEHIcandd motSfouse dnt e dethot @ack.

Typhclljaqﬁrpegcl%EpA'éck will have different medicament(s) than the other pack.

Appropriate medicaments may thus be selected from, for example, analgesics, e.qg.,
codeine, dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations,
e.g., diltiazem; antiallergics, e.g., cromoglycate {e.g. as the scdium salt), ketotifen or
nedocromil (e.g. as the sodium salt); antiinfectives e.g., cephalosporins, 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, Sa-difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-propionyloxy-
androsta-1,4-diene-17B-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,
metaproterenol, phenylephrine, phenylpropanolamine, pirbuterol (e.g. as acetate),
reproterol (e.g. as hydrochloride), rimiterol, terbutaline (e.g. as sulphate), isoetharine,
fulobuterol or 4-hydroxy-7-[2-[[2-[[3-(2~
phenylethoxy)propyllsulfonyi]ethylJamino]ethyl-2(3H)-benzothiazolone; adenosine 2a
agonists, e.g. 2R,3R,4S,5R)-2-[6-Amino-2-(18-hydroxymethyl-2-phenyl-ethylamino)-
purin-9-yl]-5-(2-ethyl-2H-tetrazol-5-yi}-tetrahydro-furan-3,4-diol (e.g. as maleate); oy
integrin inhibitors e.g. (25)-3-[4-({[4-(aminocarbonyl)-1-
piperidinyljcarbonyl}oxy)phenyl}-2-[((28)-4-methyl-2-{[2-(2-methylphenoxy)
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: h i X g ;
SRR PSR BUCR! 48 o, oI SHEEELEBR o Blperon
skillethirbiheosrt thad, wimere @pprapaietes thd mednamentsl maly bgr wsdein;the form

' ti0 Lot [ |. G50, val ue..for
of SR15 b Bt PRuciTtdinfly S ohigoafslBsoRiselt) oy apsters
(e.g0 lavdrailkyl estePi)t astsobhtds (eds, hydfates) to optimise the activity and/or
96PCT/ (B2006/ 004612 rolipramw th a high

S‘f%?%ﬁﬁ%ﬂi?aw “1'C50 val ue for inhibiting the PDE4

catalytic activity of a formwhich binds rolipramwth

a.ow,affinity usin 1 31-11-cAMP as the substrate. .
T i et St B R AR P o SOTPIEHERALS: Single
actve thédiamahi corthin@bPplotlcttdramBy e a combination therapy (i.e. plural
active medicaments containing) product.

Suitable medicaments or medicament components of a combination therapy product
are typjcally selected from the group consisting of anti-inflammatory agents (for
example a corticosteroid or an NSAID), anticholinergic agents (for example, an My,
M2, M1/Mz or M3 receptor antagonist), other Be-adrenoreceptor agonists, antiinfective
agents (e.g. an antbiotic or an antiviral), and antihistamines. All suitable
combinations are envisaged.

Suitable anti-inflammatory agents include corticosteroids and NSAIDs. Suitable
corticosteroids which may be used in combination with the compounds of the
invention are those oral and inhaled corticosteroids and their pro-drugs which have
anti-inflammatory activity. Examples include methyl prednisolone, prednisolone,
dexamethasone, fluticasone propionate, 6a,9a-difluoro-17-[(2-furanylcarbonyhoxy)-
11B~-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-
fluoromethyl ester, Ba,90-difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-propionyloxy-

androsta-1,4-diene-17p-carbothioic acid  S-(2-oxo-tetrahydro-furan-3S-yl) ester,
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and particularly those conpounds having a ratio of
greater than 1.0. Preferred conpounds are cis

wocyeossss ( 3- cycl opent yl oxy- 4- net hoxyphenyl ) eyt phexmini2
-1- carboxylic acid,

2- car bonet hoxy- 4- cyano- 4- ( 3- cycl opr opyl net hoxy- 4-

di fl uor onet hoxyphenyl ) cycl ohexan- 1- one and

ci s1l4-cyano- 4- (3-cycl opropyl met hoxy- 10

4- difIuoronethoxyphenyl)cyclohexan | -ol]; these are

examl es of unds mhlch hi nd preferentlall to th
beplgeHBFPRf 17 tePnin gt {1&-PIPRIOVRHP CRSIRRVAE R 1 1 E24-deropgnate

esh), ObddeRbn@bE auffisoligh D %oaﬁé‘l!a%é\% CadtB q@@e niheC qm%gtw dsster),
i ncl ude: C|s-4-cyano- (cyclopentyloxy -4-

trigfraimionep r@mq@cw@‘maﬁ@r Clesaiiey | @tlmpd @mm@wate, RPR-
1085V RS i @?éfz\errgd S&'ﬂ%@%rﬂnﬁs Lfné‘lgdgaﬁtﬁi%sorﬁa propionate,

5,552,438 and its salts, esters, pro-drugs or
Bafg(ocrdiﬁqormms—:t@dr@@ﬂ &ozr—m&trefl H)Tcof(él(mieihgleh?)—tlmaz@e 5ad:arbdr@ﬂ)bxy]-

3- oggs%gdigp%?%@@? g;gpcg%él‘nse t 0214 Edl ngy[ %ger 8{1 a-difluoro-
17&{(@&0@%@6% Boxslg/1H B My HMRY: nemrﬂahﬂds b@aﬁa%s(el N&E:?Me-ws-

rom IrOSCI ence and Scheri

g
caneihik ﬁﬁ!ﬁ'e&ﬂhémpmi Rt bbe O itlr- 1B 600y ARsTDalyl-3-oxo-
174802 SRR Sh it B RS e o L0 R KBl oo
acigt- 34Sfcwamm@mh Halsteo; vﬁm L2 AROOF 1A friNainpxyt Leanohettys | 7o-(1-
e
mehybygBlceEihyTE3-bek SRS SRR i IR0
flusragesly estef knPh a2t dichla-1 &8, e1r7annethlyb1 AqRdGiadihe3}, mur!]ione—
' I n 47505, the disclosure of whic
17'?%%%?%%6”1&%3%?88? Q/\g%%éjy ref erence) from Byk-G uld
en; Pumafentrine, (-
Fur%érlogosrtl?:os%eromg are describe 1Ob \Rl(%&%ggﬁ%f o W002/100879,
W002/12265, WQ02/12266, WO05/005451, WO05/005452, WO06/072589 and
WO06/072600.

Non-steroidal compounds having glucocorticoid agonism that may possess
selectivity for fransrepression over transactivation and that maﬁ be useful in
combination therapy through the manifold herein are disclosed WO003/082827,
WO008/54159, WQO04/005229, WO04/009017, WO04/018429, WOO03/104195,
WO03/082787, WO03/082280, WO03/059890, WO03/101932, WO002/02565,
WO01/16128, WOO00/66590, WOO03/086294, WO004/026248, WOO03/061651,
WO03/08277, WO06/000401, WO08/000398 and WO06/015870.

Suitable NSAIDs include sodium cromoglycate, nedocromil  sodium,
phosphodiesterase (PDE) inhibitors (e.g. theophylline, PDE4 inhibitors or mixed
PDE3/PDE4 inhibitors), leukotriene antagonists, inhibitors of leukotriene synthesis,
INOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists and

adenosine receptor agonists or antagonists (e.g. adenosine 2a agonists), cytokine
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8- met hoxy- 2-nmet hyl be nzo[c][1, 6] napht hyrid
in-6-yll-N,Nd ii so pro pyl benza mde which is a
moamal/ B8/ PDE4 i nhi bit or which has been prepareshiaidici2
publ i shed on by Byk- Gulden, now Altana; arofylline
under devel opment by Almrall-Prodesfarma; WO

2007/ 068896PCT/ GB32006/ 004612 VNMb54/ UMB65 from

Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K et al. J
Phar macol Exp Ther, 1998, 284(1): 162), and T2585.

ur r con‘p unds, are disclosed in W04/ 024728,
a5 4693 CAIOBN B BHAE63Y8S, INEITOS OGeHtok e syiphesis or 5-

lipbkyteh 8 wﬁhtblfo@@' %ﬁfﬂr‘éblé@@f 'IN@JVSQIrﬁnbﬁt@ﬁsﬂirﬁ;lﬁeetﬁdégscﬁsc!osed in
nggpounds hat act_as antagoni sts at the nuscarin

dpten., WROBEUEBEuI WORH 1eor\%@a$/§§53%.a@ﬁ a\N@99/62875
ExBRpRBATICERS RhitiBs i wfﬁét%a;ﬁ&ﬁ%@ﬁﬁw@@bmzz
or ! NB,

antagoni sts o t he receptors or pan 10
ant agoni sts of the ML/ M2/ MB receptors. Exenpl ary

SRS SR AT Bt
marctomalramMe dn@rmnglemnaﬁtfomgpsomas e Rtémomh)pmmﬁbiance
s Sl BB P T o5 ol B S antomer,

suu:tuse &hé m~enmb&mnlfat ﬁmstaﬁ'ld;@fbaﬂﬁjtérﬁoleélﬂﬁhatg drZagthe free base,
- di "Eteﬁgm 3 -azonl abi cycl o[ 3. 2.

; t I et I)
orﬂotegglt &\%w gc%rﬁla@g oBa( astereomer, such as the R,R-
dl&l@l&éﬁ‘@cﬂné’r) 255} :BQ@HMJ; %hﬁéfbrcﬁ fﬁnﬂkﬁ@td}yieﬂ%@m AR &G/ Mhereof.

1] octane brom de, 4- [hyd roxy

Othedheﬂvpylﬁetﬂgsﬂqreqar{agemheawtsts are % -(4-{[6~-({(2R)-2-hydroxy-2-[4~
hy%@%sé 3R ﬁ%ﬂgﬁ%ﬁ@@ﬁ%}h@wmﬁe@? 2.21  oxp butyl)
ben;;ﬂﬁl@ﬁwcmaﬁyql@),- 8- me BHYLF78H{{2R)-210ydroxy-2- {4 hydroxy-3-hydroxymethyl)
phéRMCa !FEH%’%)% n]gég%ér?gyiﬁﬁgﬂze%gls&%na% s, 243 R)-2-1(6-(2-12,
6-dinkddrokenzz!)2-odi/} t éthopherheRyly k atimd]N-18/d8exdictrati(h@raaatethyl)
phér?cﬁ,g' gygl o k(ﬁ ﬁﬁlﬂg—%ﬁjfcygtgg%n als&l?onyﬂ%henﬁ]%u?&a}hexyl yaminol]-1-
hydrogtetiyyi}-3-adomiyandth gy ¢ lpbeh®, 2 NL[2-hydroxyl-5- [(1R)-1 -hydroxy-2-[[2-4-
e e S N
and endo) - B-2{ 24 {Bapierii- a-rdethbwpm@hﬂwr&n&sbh@www}& Bydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine, and 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-
propoxy)-phenylaminol-phenyl}-ethylamino)-1-hydroxy-ethyl}-8-hydroxy-1H-quinolin-
2-one. Preferably, the ps-adrenoreceptor agonist is a long acting po-adrenoreceptor
agonist (LABA), for example a compound which provides effective bronchodilation

for about 12 hours or longer.

Other B -adrenoreceptor agonists include those described in WO 02/066422, WO

02/070490, WO 02/076933, WO 03/024438, WO 03/072539, WO 03/091204, WO
04/016578, WO 2004/022547, WO 2004/037807, WO 2004/037773, WO
2004/037768, WO 2004/039762, WO 2004/039766, WO01/42193 and
W0O03/042160.
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25 di net hyl- 8- azoni a-bi cycl o[ 3. 2. 1] oct ane i odi de, and
(endo) - 3-{2, 2-di phenyl-3-[ (1-

ploexigiossseé hanoyl) - am nol - propyl} - 8, 8- di net hy#¢i8cBeanioss12
-bicycl o[ 3.2.1] octane brom de. Particularly suitable
anticholinergics include ipratropium(e.g. as the

brom de), sold 30 under the nanme Atrovent, oxitropium
(e.g. as the bromde) and tiotropium (e.g. as the

brom de) (CAS-139404 48 1). Also of interest are:

nmet hant hel i ne (CAS-53-46-3), WO

2007/ 068896PCT1GB20061004612 propant hel i ne brom de

SU|€&?§BA5QJI~%@re%leraS¥W IPDEAP iR hwludbrm;ﬁﬁmag thvégt! b known

to lonBit I B SRyt igh ALCISRRTHF S8 s PRl5hibior, and
whicﬁQHrg ®n d@é@EZ Inidits, nd’t"o%‘?rﬁb%%hé& hiRy |ﬁhi@ﬁ o(tl"nélsme%b?éqéf the

tridi hexethyl chloride (Pathilone

PDE e 29 - a5)PDisthd Geartrlly di 1 arefaed ja 43A # RRE4ingibitar which

hascéiéé%@ %ézé)afotcr@? & girli]‘g%%)ég éQ ?%% @%G'C%é qgg’fﬁlé' PhESatalytic

formrwmaxmlae ﬁblﬁﬁémfwiﬂif @‘hf@lﬁiﬂ;fﬂlﬁ/ §iGa8d 14hd 1C£) for the form which
pi renzepi ne (CAS-29868-97-1), tel enzepine
bindeAdirBarBsitioa- oy, affirityDX FoL éhe prreses of thia rdisrosLuedtheheAMP

ot AOfioH bRt % Fly STOHBAHL Nt dfou Ah By R ad iR R e ow
affigig? 3808ding s8¢ (hlﬁELzlq&mﬂﬁéSoﬂner thm:txf ihis datalytiosid which binds
. i.f in_. 99- 04-.4, .
o308 50 ) B S AP 008 0 B o o
Thi&hexod WDE@RMW notnbd CASUSEBRHE Ghe TermsHIPDEAT detich Beused to
terodiline (CAS 15793-40-5),
der}"ggﬁé’?ﬁﬂu"ﬁ:&a‘{ms 124937-51-5, or CAS 124937-52-6 for
tPe tartrate, sol ?hgngregmt 3: name Detrol), 8ti I 8|ni um
A s Fonabie m%%sl%@ésfﬁ%‘ﬁ%fﬁ St oL Unparant & o Eavghich is
incg el Tutdn B RPAY voBRAHETd HiRgh Set i Hereidy, Sha B POt

apmdiohitbrivde00/6he0htanen estheadejcription Of srid assay.
anti cholinergic agents include conmpounds disclosed in

USSN 60/ 487,981 and 20 USSN 60/ 511, 009. Suitable
Suitable ﬁiﬁztalnhnbesrs(iad:is@e trefser comabdundashadi havece phlatary therapeutic

t t ] ud .
it &0 SrEp L, Bfikuitp Eren Ry T RARE: bl Bl here the
enzyafeeisf iarthb Lfomn thigenindd toliprm rveires Sd)\b|£ﬁm|tyoﬂ’ﬂﬁéb3t r&tRicing the
sidg Ak r%pggréeﬂe oo helked G ifag o Bl inds To fipram with a
higl@hﬁWli?n@diomﬁrmx%‘Fy to %ﬁtﬂe ahilsyid et Wpréfékreﬁﬁ&hmp@fhds%lh Have an

neration anti hi stam nes include t

(Car 0155 SBRh G CE PR SRSt 6 050 56 PRESay I form that
bind ' EBEh i 2o BRARD SR ARRAN 0B 558,288 Kt fiat YRS Rotipram

witH 84 k@RI p in that they retain the core ethylene
group (the alkylamnes) or mmc the 30 tertiary am ne
group with piperizine or piperidine.

A further refinement of this standard is that of one wherein the PDE4 inhibitor has an
IC50 ratio of about 0.1 or greater; said ratio is the ratio of the [Cspn value for

competing with the binding of 1nM of [3H]R-rolipram to a form of PDE4 which binds
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WO 2007/ 068896PCT/ GB2006/ 004612 Exanples of Hl
antagoni sts include, wthout limtation, anelexanox,

a5 W/weHe, azat adi ne, azel astine, acrivasti PEL/GB2006/004612
br onpheni ram ne, cetirizine, |evocetirizine,

efl etirizine, chlorpheniramne, clemastine, cyclizine,
carebastine, cyproheptadi ne, carbi noxam ne,

descar boet hoxyl or at adi ne, doxyl am ne, di net hi ndene,
ebastine 5 epinastine efletirizine, fexofenadine,

SN o S 5T e ?ﬁsas%uqew SUBERRFb. Bt catay
a5 b B R ST v BL STk B o SRk o o

subsipd asti ne, trineprazine and triprolidine,
particularly cetirizine, |evocetirizine, efletirizine
and fexofenadi ne. 10 Exenplary Hl ant agoni sts are as

MokPbliRWRs arElthaRobpak ”rﬂﬁblto?@ﬁvﬁicﬂ‘??é@@aﬂfm -2 & qreater than 0.5,
cl emastine fumarate, diphenyl hydram ne“hydrochlorid

ancarmnﬂmimlthbse rrmnqaounds EEtalvwgea edta@mf rmeatep}tham aro. nePreferred

cofFRE arhl i <P RRRE Er  Etnstitah-hBifRo PR Mgy danexan-1-

carbtjzyhlcas theaﬂw eate Saiatborﬁétﬁoﬂﬁmc\]éﬁd MS»cyciopropylmethoxy-4—

BRI PR BN rsone: s Cridianpa-HeCiREPoryiethoxy-

4- dﬁ@brdmémaﬁyd%h%(%@ldﬁbﬁﬁ{ -1 nﬁﬁese/éﬁé h#BleB. of compounds which
| evocabast at ad |ne or its descarboet hox

bing| PEPBERRBANA e de @iy i cipts o] whishifiabe an IC50 ratio of 0.1

or @%9 gchl ori de or another pharnmaceutically acceptable
Azel astine hydrochloride is yet another Hl
receptor antagoni st which nmay be used in 25
n.wth a PDE4

OuER B BT S FeE i ol irs e o ben o) -4-
me(iﬂmglmwnylllﬁwﬁbm:aagﬂma‘slbdxyhdiéampda% RiovinB aanfilemaristdisclosed
i S ST B oolhon RO TR LB A1z
281 from elbion (Hofgen, N. et al. 15th EFMC Int Symp Med Chem (Sept 6-10,
kdinburgh) 1998, Abst P.98; CAS reference No. 247584020-9); a 9-benzyladenine
derivative nominated NCS-613 (INSERM); D-4418 from Chiroscience and Schering-
Ploﬁgh; a benzodiazepine PDE4 inhibitor identified as CI-1018 (PD-168787) and
attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa Hakko in
WO09/16766; K-34 from Kyowa Hakko; V-11294A from Napp (Landells, L.J. et al.
Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-23, Geneva) 1998] 1998, 12 (Suppl.
28). Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(WO90/47505, the disclosure of which is hereby incorporated by reference) from
Byk-Gulden; Pumafentrine, (-)-p-[(4aR*10bS*)-9-ethoxy-1,2,3,4,4a,1 Ob-hexahydro-
8-methoxy-2-methylbenzolc]f1,6]naphthyridin-6-yl}-N,N-diisopropylbenzamide which
is a mixed PDE3/PDE4 inhibitor which has been prepared and published on by Byk-
Gulden, now Altana; arofylline under development by Almirall-Prodesfarma;
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WO 2007/ 068896PCT/ GB2006/ 004612 (O her hi stam ne
receptor antagoni sts which nmay be used incl ude
WALHYGM%% s (and/ or inverse agoni sts) of thdCHAB2006/004612
receptor, for exanple, the conpounds disclosed in

Jabl onowski et at, J. Med. Chem 46: 3957-3960 (2003).

5 1In respect of conbination products, co-fornulation
conpatibility is generally determ ned on an

experinmental basis by known nethods and nmay depend on

VM ﬁfgtg Sfibe5 W?)‘?n Q/fermgj Wﬁb fér?a‘?)%@é{falﬂle?‘uﬁ ex 28td1 ONPhdfacol

canent nmponent's of combi nation pr oduct are
ExpsTher 460§, Zﬁéll(is)c:tlﬁﬂ) fnom2885.t he group consisting of
anti-inflammatory agents (for exanple a corticosteroid
or an NSAID), anticholi nerg| c agents (for exanple, an
Furder NBmpblnd® are Miligobsept dn  ANORGAIR4SLP, PPR4056823 and

ore tor agoni.sts, antiinfective agents (e.g.
WO@@@%? Ff’qﬁﬂtm?qa and anti hi st am nes.
AI I sui tabl e conbl nati ons are envi saged. 15 Suitably,
tmul ati on conpatible co n sco se .
Suitghiey f@ﬁ%‘fr@é@ﬁte@@nﬁgw BpeexramEOUBRL 1abars 'a*ﬁg%?fgts at the
muéd&ﬁnfé%ééﬁtﬁi“ it phdiBulan fREB abipbands! f‘mﬁﬂeaﬁe @zﬁa@wmﬁes}f the My
DE-4 inhibitor, an anti- hoI|ne ic or m Xt u
or MaeF%ptmrsheda@l aptHoeRistse @ &P%rMJ&%npéthfﬁ%y reggptors or pan-
antd i B 1@ M f\@iﬂhgﬁﬂé@bpﬁ% gExerﬂﬁaﬁyf&rﬁ;B&ﬁxd@aﬁﬂudﬁ tHeh#kaloids

hat e sal or sal neterol as the xjnafoate

of ﬁ@l @P"aﬂﬁnﬂ@r pisr @ ﬂ!égr%tgdttn/etm) IkgraphEdoRie; yscorplamine,
hon‘(r;égtoi) r{é"%&éé})aﬂhﬁaﬁth&&é CS%@HIWIC% :%encﬁ"rrf%ﬁ?'a‘éﬁﬁhagmﬁs a salt,

| propl onat i casone ester
beimgetegla,ryahmq&r opi onate) or budesonide. In one exanple,
the co-formul ati on conpati bl e conponents conpri se
fluti casone propionate and salneterol, or a salt
Otrehevitle apacholnergicd gret Masoarngf aRagorssts uchns Ehendpyo-(2,2-

di-FfRjenie %@@'aﬁ%g\m&ﬁ%%kﬁ é%%@}%ﬂ}rﬁé’ﬁel%c ?ﬁ%ﬁ&aaﬁss('eﬁendo)s (2
cyahpi2ad-tippenyteiby 8, &demthjm&aammmhmcbr ded”é) ootana bromlde 4-
N U L bR
octhr@y ot er plortileg. as (TR 56WeHR-ayens-a|2-Jiphenyiethy)-8-methyl-8-{2-
(oS T8 OSBRI uc RBRED! pFOTEL Byl
melhoRPD dediahichbhh-Lopictiphbe, 8 Airdsthyics-agoribtidyc{3. A jetdne
iodide, (endo)-3-(2-cyano-2,2-diphenyl-ethyl}-8,8-dimethyl-8-azonia-bicyclo
[3.2.1]octane  iodide,  (endo)-3-(2-carbamoy!-2,2-diphenyl-ethyi)-8,8-dimethyi-3-
azonia-bicyclo[3.2.1]Joctane iodide, (endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-
dimethyl-8-azonia-bicyclo[3.2.1Joctane iodide, and (endo)-S;{Z,2-diphenyl-3-[(1-
phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-azonia-bicyclo[3.2.1] octane
bromide. |

Particularly suitable anticholinergics includs ipratropium (e.g. as the bromide}, sold

under the name Atrovent, oxitropium (e.g. as the bromide) and tiotropium (e.g. as the
bromide) (CAS-139404-48-1). Also of interest are: methantheline (CAS-53-46-3),

60



10

15

20

25

30

WD 2007/ 068896PCT/ GB2006/ 004612 General |y, powdered

medi canent particles suitable for delivery to the
WosHoWr#Pe or al veol ar regi on of the | ung haWwETAIB2006/004612
aerodynam c di aneter of |ess than 10 m croneters,
preferably from1-6 mcroneters. O her sized particles
may be used if 5 delivery to other portions of the
respiratory tract is desired, such as the nasal

cavity, nmouth or throat. The nedi canment nay be

i . t
e lep g prRigB et et RO ey SRl TGt P Meliin 50
(CA&EB(FHSG#E[),SCH(:!Ewm |bm|$rﬁ‘)jeWQuaﬁaﬁr GASLBAIF&EJZ@QY @bpyrrolate (Robinul),
i nhal ati on ci pi en nelu
sop Rl oA SRS RIS S, AU 2 01,408)
trtdﬂ@ﬂetﬁyﬁﬁsﬁlo&ﬂé (ﬁaﬂmbhgems a@imwm %@Ih@sz@c%num methylsulfate
n no acids, and nmaltodextrins,
(TR oP RS- ERAN i S5 #His, SHClapetelnts DyioahEas (CAS-6670-29-1),
tro i@gmwr@ ctnbmng@s TSﬁgt OghekForbnlyp! %g!;h%@h%ﬁlép'(@)\ts %@ 11-6),

articles of medi cament an excl pi ent

Pirgrzepisd (e g 6§&Tv@nt felpaepinec Eﬁfﬁ%{@@ggo"ﬁﬁrg)exﬁ?r@% 9%, or
méﬁﬁd‘c‘h‘émﬁé‘tdnﬁrfgiz orErOng oufdé HlS%lO%W Wod /@Qﬁ g, 'AQQ@ o }{“rtergst are

medi carrent an pI ent € engl neer
revigiropatgdfariexaingle, d@ﬁnﬁlet h}étpbrglrm |Cd3r$g3§258ﬁ~79 8) and LAS-34273
whﬁsm,? %Fs‘c%‘sbéﬁd fifo ﬁ@HfBC 'd%ﬁfeﬁ?&ni&ﬁ@”ﬁ%ﬁ@ A, €orP8R8 133000

surfact ant
07q dnbtbleéwdmbwnsilecmlcédnmsthe abine AnabtexdexyblitynindiCAd §633-20-

5, §5ig| ”g’ﬁﬁﬁ?ér I?l%m% l:tF | engjv\yﬁzr I{rﬁo@fé %%2%3%9 é;}ytrcn{%rodme (CAS.

124687r5d-Bgpr maoneww-ﬁma foy thadaittfate, | sdid .unBeetisss nafne Detrol),

ot BEREIBb LA, To¥ e el TR KT, e kP e

Spam@senmmsmnmmrbieqmds i@z:trosea@.aurpdarﬁj samaaﬂ;mgzwﬁwm 37-
m Xxeg w m cCcro

1, O A2 0B 00 Fuptinal BlorkRonib A5t Vel BN gisder the

naiob &rglarh, W th excipient to drug ratios of from 100:1
to 1:1 may be used. At very low ratios of excipient to
drug, however, the drug dose reproducibility may

OtHee eaiEnINRER/AddrAd iRiude compounds disclosed in USSN 60/487,981 and
USSN 60/511,000.

Suitable antihistamines (also referred to as Hy-receptor antagonists) include any one
or more of the numerous antagonists known which inhibit Hs-receptors, and are safe
for human use. All are reversible, competitive inhibitors of the interaction of
histamine with Hy-receptors. Examples include ethanolamines, ethylenediamines,
and alkylamines. In addition, other first generation antihistamines include those
which can be characterized as based on piperizine and phenothiazines. Second
generation antagonists, which are non-sedating, have a similar structure-activity
retationship in that they retain the core ethylene group (the alkylamines) or mimic the
tertiary amine group with piperizine or piperidine.
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The nedi canent di spenser device described hereinis in
one aspect suitable for dispensing nedi canent for the
Woaoi7mes396 of respiratory disorders such as HCIOFREEICE04612
30 of the lungs and bronchial tracts including asthm
and chronic obstructive pul nonary disorder (COPD). In
anot her aspect, the invention is suitable for

di spensing WD 20071068896PCT/ G112006/ 004612

medi canment for the treatnment of a condition requiring

SR Dl 5B ShOThE, BASH R e AT Bzl
azatptiabe darsagiinen eacrivadirenr drargplyenitahene icstintioy, dedbddigzine,
ef!%ﬁ?'%f t he di camsnt; di spenser .device herein for the

TP ELEreorBeTIranie,; Plamasngi c¥ligiop, CaIRPRSURS. aGymipkeptadine,
cardirbxErite, Aes@ittRithdgloratalie, PAB§RIMINGN\EREIMHene, ebastine,

proyi des met hod of treating a respiratory disorder
ePISERHCas, e@%}“z@ﬁanpfeé?fe%@'ﬁﬁa anireoping. whkettitedmpr ipgsadine,
levaguBRting," afiZhshie, nﬁw@h@ittéz?ﬁé,o‘cmi%ﬂsﬁrf GldbeRadifBU N Rizine,

e

medi cament product’ as herein described from a
norRSEIMZRiRNt Clepatadispe nkisymaslyi errila@ing, n Prometharibant tegnadine,
t' C | ng: . 4+ s e
rlpgll'q@g}n.?rﬁiém%bgl?ssiﬁg,cg@{gt@g%ﬁggggﬁ?’ nggfh\c/igateé particularly cetirizine,
levoegtisizineogflatisizing andriexafemadinaler i vati ve thereof which is

required to achieve a therapeutic effect will, of

course, vary with the particular 15 conpound, the
Exeroplety I3 aathgoniststaratasdoljovtshe subj ect under treat ment,

artj -di sor.der qr di sease bheing.,treated .

Et Al ah L0 o HO @RI PR RRn BoaiaonEE P artydbh SN Bramine
hydrectdonerapd onerdwadripdte, be admi ni stered by inhal ation

dose of fr.om.0.000 to 10 . preferably. . )
EtrglepBufiies” o Mk AMBEE BRGNP APMEII Alsreelegnamine
citrgeeneral |y from 0. 0005 ng to 100ng per day and

referably 0.01 mg 20 to 1,5 er day. It wl| be

Alkﬁ'ﬁameﬁ ooéh'fcﬁ’gte"'( ing, 8ad it gﬁ%étgl 8l ési dhg gpalegie salt, and
acrppashase of illustration only and the invention extends

.to nodifications, variations and inprovenents thereto.
Piperazines:  hydroxyzine HCI, hydroxyzine pamoate, cyclizine HCI, cyclizine

lactate, meclizine HCI, and cetirizine HCI.
Piperidines:  Astemizole, levocabastine HCI, loratadine or its descarboethoxy
analogue, and terfenadine and fexofenadine hydrochloride or another

pharmaceutically acceptable salt.

Azelastine hydrochloride is yet another Hq receptor antagonist which may be used in
combination with a PDE4 inhibitor.,

The medicament, or one of the medicaments, may be an H3 antagonist {and/or

inverse agonist). Examples of H3 antagonists include, for example, those
compounds disclosed in W02004/035556 and in WO2006/045416.
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25 The application of which this description and

clains formpart may be used as a basis for priority

Yo 2pegpmeee of any subsequent application. THETEFRGEE04612
of such subsequent application may be directed to any
feature or conbination of features described therein.
They may take the form of product, nethod or use

claims and may include, by way of exanple and w thout
limtation, one or nore of the follow ng 30 clains

i B N T ——"

inversenagonigipk of he 414 regaptéretioobxsaplk, diie pouipaunbs i dsddsed in

BSR4 60- R GTRE PRG OB aoR @R o ohi mmey i ni et
and pl uraI chimey exits for directing airfl ow from

sai d i,nlet to said chimey exits; the bod
in PR0ed, ORCIRNGRR Bradises, FaVETIIEo0: SomERASHE, 18 generally

deﬂeﬁhﬁbﬂ @lﬂcbnaeﬁ;ﬁ@nﬁ@’ftaiebbéls HW‘RH@WH MB@&O@E"W%@}X'dBEend on

and chanp inlets are arranged to form plural

Ch(ﬁﬁﬁn WW@% 'B?d‘EWﬁWéVS@GSPT devceadi®Per inlet, each said
pairing in use associated with an open bli ster pocket
of a different one of said plural blister packs;

Th W@?ﬂm@ﬂiéoﬁmmﬁw @fxa combnatina nyeduait mr@tsuﬁabiv Iselected from

thel rggﬁg:gﬁ ird o rlti' Lif Iérhﬁﬁﬁc% at%b% (fcﬁe altiplts é}%ﬁng&sfe%ﬁ or an
Nslﬁ\llﬁ)ht@ﬁlcbdaemlfar@eptss(for aExachpdalj arc i, Mhewbﬂ\@ S&IMa receptor
ant @b o B Ao BT s Bketive ReB B Ay anbioti
or araantivirel)] @ai@mdhistantes. AnsLiebabdeEnbinaspers ehiigagaf, i n

the airflow fromthe chanber inlet to said chanber
exit, and wherein one or nore bl eed holes are provided

Sulbﬁlw\ﬂﬁé dot\‘@rrﬁlhlhﬂ'm?)tomﬁgtlﬁig%o s &edhisehats 2Qald‘?@r$receptor

airflowis able to be directed into the chanber
agEr apel i @ errticaniereld; t ard athef P@'\R@fﬁhldﬁfloﬂr mﬁmemb!et h:emponent
i ge t po a
cof i ACEP ORI oMoyl A, GRRRES Yo o
adreh@mbemtoemgmmstsmawfomahmlei bacsatisudamg) (ceOg ebbhhe frek base or

iR, dofor e BAS (B ks, R b o TSl RAREIRSLED as e
fumematersaliy Thlae;orm:ns!fetxbld nteiyrfou gharhiie b bmeelbmathadonesester (e.g.,
the%ﬂrgﬁlgngteYor a h htica%gne‘-,(? ggt%r eJg n%%ypr%)p(ijo%atte?\g?wges%?ud% pen

In one example, the co-formulation compatible components comprise fluticasone
propionate and salmeterol, -or a salt thereof (particularly the xinafoate salt) and the
co-formulation incompatible component comprises a PDE-4 inhibitor, an anti-
cholinergic (e.g. ipratropium bromide or tiotropium bromide) or a mixture thereof.

[n another example, the co-formulation compatible components comprise
budesonide and formoterol (e.g. as the fumarate salt) and the co-formulation
incompatible component comprises a PDE-4 inhibitor, an anti-cholinergic (e.q.
ipratropium bromide or tiotropium bromide) or a mixiure thereof.
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blister pocket and from97 to 50% of the total airflow
is directed through the one or nore bleed holes into
VRelGhedser. 4. A manifold according to cl saYGE2006/004612
wherein the manifold is arranged such that in use,
from5 to 25%of the total airflow entering the

mani fol d through the chimmey inlet is directed via the
or each chimey exit towards an open blister pocket

and from95 to 75% of the total airflow is directed

t hrough the one or nore bl eed holes into the chanber.

5. A manifold according to any of clains 1 to 4,

Gem@n;ei povdigedratidicdintbn paviciRSs@zbR fdr ldaiivere <b shameenabiial or
m1lto 5 kPa for a total airflow enterin

t he
a'V%AW 8¢iant At SRyHUPH R FRefeiRvBIMiG d dipmeplo o legy than 10

midrdJrhéi%ﬁs fr@i’efﬁ!ﬁﬁmm@! -6 thifRRdiasd RREPSiIS N PartiBied MYaybe used if
cl ai ms , Wherein the or each chimey exit and/o

deliypanipatherastionsesfi the sospiratosy Baet ialdegired. seh a8 the aﬁﬁsaﬂ@awty,
moQMRt bP Qﬁwléﬂai’ ofhé rHbAtRh&t foa%rf E?Q%Véf‘%d 7é‘§n60u v\% Q? more

mani f accordln to any al s
appseprisdely. i€ is mﬁtqrre@lﬂh@t raﬁ@lp@menﬂsaﬁfbeiehvaw@ﬁogeihq:srvmh @aplents

Ca?’t‘fetrég %hfcho ‘;f&amamloht Suftablé miéﬁgqnclude organic

acc I Ng erern sal Cross-
excipierds fach an p@hapechanées Al.emstafdi, dcedloiose dandgtheo hbeiy laxftose,

[ t he, chinmey . char
olufsBl FRshidt”afing B0 e Uik e RS o Bl i Gita 3u6h as
calccrnamdiorgte or sotjurochliotide.nsadiot®isS praferreal exctpgiantchi Mmey
and the chanber are positioned one on top of each
ot her. WD 2007/068896! "' C T/ G82006/ 004612 11. A
Partielos f of dpaedaredi Reedicanamy @ﬁd@kabmpiént oma®, bahersiuged by

chi ey and the chanb are, a connon |1 and at .
cony S AL RS e E o DO B EREn BT A g i ving.
Addlmarmyd regdie@ et lahd/op é%;ﬁemarpoweeb agaPr Bé Ngndifeered with

of the one or nore bl eed hol es

m 11, wherein all
par%(‘r@a e RATiRSd S8 r8Rges: %ﬁ%r@qkwﬁcs Pesticles mayi gmkyise active

ageﬂfé?oéﬁir*fétgaﬁ@ R %mﬁhg’i' |‘ﬁ§te1=lais° 2, otM@erc@hﬁohBﬁsoﬁﬁnQHered
nmore bl eed holes have a total cross-sectional area of

desfrablg by theseef erpanpidk er ably from 10 to 30 10 me.

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 exampie, contains 13000 micrograms lactose mixed
with 50 micrograms drug, vielding an excipient to drug ratio of 260:1. Dosage blends
with excipient to drug ratios of from 100:1 to 1:1 may be used. At very low ratios of
excipient to drug, however, the drug dose reproducibility may become more variable.

The medicament dispenser device described herein is in one aspect suitable for
dispensing medicament for the treatment of respiratory disorders such as disorders
of the lungs and bronchial tracts including asthma and chronic obstructive pulmonary
disorder (COPD). In another aspect, the invention is suitable for dispensing
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14. A manifold according to any of clains 1 to 13,
wherein the one or nore bleed holes define a profile

WO 28¢7196%9F r om t he group consi sting of ovul arBCT/GB2006/004612
circular, D shaped and elongate slot profiles. 15

15. A manifold according to claim14, wherein the one

or nore bleed holes define a circular or ovul ar

profile and each has a dianeter of from1l to 7 mm
preferably from2 to 5 mm 20 16. A mani f ol d accor di ng

t | aj 4. '
mefi@eil & BourSER L g sOGuTRd Redritiny e Sstomic
circtilatior bé medfcafiepmfdr d@rddlemigrpinef elapbley, paioreldf &g. Haled
:ELHZ‘, A mani fold according to claim 14, vvhereln t he one

"Wore bl eed hol es define 25 an elongate slot profile
and each has a length of from1 to 20mn preferably
from3 tol0mm and a wi dth of fromO 5t

Acqoréingly Ahese is pepvigedihe iso phthe ngc 'C%(“ﬁﬁ*rﬁ'ﬁéﬁf&eé@%‘ﬁfiﬂjh?@in for

thettr‘éaﬁﬁé/nt‘?ff a%%l%rg dis@rdef; s&ﬂ@%résstﬁlﬂg aﬁ%(ﬁb@nﬂ@érﬁatﬂeﬂ; the

form bl eed hol es arranged parallel to eac
preggnt MnEPHoB ssYEiRe| W@ﬁ@d@ﬁ U@ama respiraimrygispfasr guch as, for

f
o5 SR EOPS ATl bSOy HhEalBE ol
effesiiya amadniont mMcm“eennmdmt as hein desanibad frohta aeckinadiandg
dis;&e‘?’ﬁgfé{e\%e ﬁél%HTB lto 18, wherein the one or nore bl eed

are” spaced fromthe chimey exit and/or
chanber inlet.

The amount of any particular medicament compound 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 wili be understood that the present disclosure is for the purpose of illustration only

and the invention extends to modifications, variations and improvements thereto.

The application of which this description and claims form part may be used as a
basis for priority in respect of any subsequent application. The claims of such
subsequent application may be directed to any feature or combination of features
described therein. They may take the form of product, method or use claims and
may include, by way of example and without limitation, one or more of the following

claims:
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21. A manifold according to claim20, wherein the
spaci ng of the one or nore bleed holes fromthe
chanber inlet anmounts to at |east 10% preferably at
| east 20% nore preferably at |east 30% of the |ength
Clairo$§ the chanber nmeasured fromthe 10 chanber inlet to
the chanber exit. 22. A manifold according to any of
clains 1 to 21, wherein at | east one of the one or
I i [ i :
- (RATIANRd RPIER IF FCRLEIgh IR ERsEr IR (3ol Beivery of
medichiiant powder Zom wheomimblister packdtafcedach ofplardirtdister packs, the
man{?i 8h- density pol yethylene. 24. A nmanifold according
?Jz%?{ﬁpd\‘s' ime 1 to 22, wherein the manifold is
whol Iy or partly conprised of and/or coated with a
fluoropolymer material. 20 25. A manifold according
abogy claim24, wherein said fluoropol yner materi al
conprises nmultiples of one or nore nononeric units
sel ected fromthe group consisting of
said betly afdfinmigog chirheae hahgBnly &l éiﬁglbf@ﬁrﬂﬁegtiﬁ}ét 8RE& plural chimney
. propyl ene (EEP), perfl uoroal koxyal kane (PFA), ethylene
exitstft dispetingrajeion iremesgitThmpneywini) taisaiskehinmey cxitss
(PVDF), chlorinated ethylene tetrafl uoroethyl ene and
any m xtures thereof. 26. A manifold according to any
the bhodg dedhegdefinagra chibethairmat/img pihianaagnded inlbe attbaiehamber exit;
are oriented generally perpendicularly to each other.
30 27. A manifold according to any preceding claim
wherdiefhl Ehifh@y &dits MY SRMhB& iﬁle@ afd éfrbﬁééd %‘%Wﬁllﬁéﬁféﬂrings of
alrtlow are respective alrflow portions of an
chimneaixétt angh chambleounietyreadh said drairimg iimtuset dssotated otith an open

visteg o Elioke iielemathue oo LFal R TerSHas: ol d accor di ng

to any precedi ng clai madapted such that on
application of an inhalation force at the chanber '
whergl he chisnmgeeditand coamber gnlehoé the dwal wairgrgsr be widegby-side

al s f I ' r.ecedi .
eactfofiet Wi 478 wheHaraih PpPartiBirnhh b B¢ bBER Bister packs
are pOditigrRU ®ijgcdritehenrto ehid@irfove kodikedted Moet CRIMNdhexiDftechamber
. or nore bleed holes and the chanber exit. )
inlet via the associated open blister pockets to entrain said medicament powder and

enable transport thereof in the airflow from the chamber inlet to said chamber exit,

and wherein one or more bleed holes are provided between the chimney and the
chamber such that bleed airflow is able to be directed into the chamber to
disruptively impact the airflow that transports the entrained medicament powder.

2. A manifold according to claim 1 wherein the chamber has only a single

chamber exit.
3. A manifold according to either of claims 1 or 2, wherein the manifold is

arranged such that in use, from 3 to 50% of the total airflow entering the manifold

through the chimney inlet is directed via the or each chimney exit towards an open
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30. A manifold according to any preceding claim

wherein the only air entry points into the chimey are

the chimey inlet, the one or nore bleed holes and the

one or nore chimey exits. 31. A manifold according
blister poaket wncééredi 8§ tol &M ofithe lotias aaflowds piirectedathrowgdiethe one or

cor,di ng to any preceding claimwhich

moreﬁe%d HBn%sd tgf”tq% €1 33. A nanifold according to any

one of clainms 1 to 32 wherein mani fold conprises a

pair of curved walls for receiving the open blister
4. pd\:k‘@mlf@lrd mrdlng to is&ain &rvatnerbm Hiegnapieidds arranged such that in

use, B 5 825 e NoReo S B YT RNGRE IR g imney nlet
is dlr@éStleH idthe Bﬁ@’@@iﬁ dhﬂhﬁéy exi® fowArd¥Ban bpkd AR PHcREt 48 from 95
claim 18, or any clains 19 to 34 when dependent

to 753p@h the dotal mﬂowsnc@eﬁtqdh%w@wgmgaﬁ eng|atHorableed holes into the
chan{%‘?e“ ng profile, narromwing froma first end nearest

bne chanber exit to a second end nearest the chi mey

exits. 36. A manifold according to claim35 wherein

the bl eed hol es are configured and arranged so qgt
5. i it paeifoldrecosdipg do gy f Rive 1tiiq)e4éty afeibihg manifold provides an

a;rﬂom s&%@oéﬁrélgnog@ﬁwfcfr%t&% A ‘garrfn?gtﬁteorf\ﬁéllﬂﬂd through

the cbmmrmian}etsaﬂafratmof 60 Bifes Amimuitief ol d and nout hpi ece
sub-assenbly conprising a manifold according to any of
cI aims 1 to 36 and a rmuthpi ece fitting thereto to be

I &&or@iRg td?%leﬁﬁ%“’bﬁffa SxhéreRyffe &M&dch chimney exit

|nha ation at tﬂe m)u hpiece directs airflow into the
and/orestishober inlet defines ae eskentinlly diiguiar profie, oplionalyatisl giameter of
frocht ?’dl ng to claim37, wherein the nouthpiece is
%@blyﬂttedtothe mani fold. 39. An assenbly
accordl ng to claim37 to 38 wherein the rranifol d and
nout hpi ece are in snap-fit engagenent.
7. we‘}dﬂ@é\*f@lﬁa@ﬁ%ﬁ@lﬁéraf%@ffé@%“ %@n@h@r@m tlweor each chimney exit

d I froman
and/ G erlRIRET P 2RO F R PP o *Pacics.
the di spenser device conprising a mani fold accordi ng
f cl 1 : . . ,
A manl? Id Cac%longing ttooclsé?m 7, wherein said cross-piece is cruciform in

shape.

9. A manifold according to any of claims 1 to 8, wherein the chimney and the

chamber are positioned side-by-side each other.

10. A manifold according to any of claims 1 to 8, wherein the chimney and the

chamber are positiocned one on top of each other.
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11. A manifold according to any of claims 1 to 10, wherein the chimnhey and the
chamber share a common wall and at least one of the one or more bleed holes are
provided to said common walil,

12. A manifold according to claim 11, wherein all of the one or more bleed holes
are provided to said common wall. '

13. A manifold according to any of claims 1 to 12, wherein the one or more bleed
holes have a total cross-sectional area of from 1 to 35 mm?, preferably from 10 to 30
mm?.’

14. A manifold according to any of claims 1 to 13, wherein the one or more bleed
holes define a profile selected from the group consisting of ovular, circular, D-shaped
and elongate slot profiles.

15. A manifoid according to claim 14, wherein the one or mare bieed holes define
a circular or ovular profile and each has a diameter of from 1 to 7 mm, preferably
from 2 to 5 mm.

16. A manifold according to claim 14, wherein the one or more bleed holes define
a D-shaped profile and each has a maximum diameter of from 1 to 10mm, preferably

from 3 to 7mm.
17. A manifold according to claim 14, wherein the one or more bleed holes define
an elongate slot profile and each has a length of from 1 to 20mm, preferably from 3

to10mm and a width of from 0.5 to 3mm, preferably from 0.7 to 2mm.

18. A manifold according to any of claims 1 to 17, comprising two elongate slot
form bleed holes arranged parallel to each other.
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19. A manifold according fo any of claims 1 to 18, wherein the one or more bleed
holes are provided adjacent to the chimney exit and/or chamber inlet.

20. A manifold according to any of claims 1 to 18, wherein the one or more bleed

holes are spaced from the chimney exit and/or chamber inlet.

21. A manifold according to claim 20, wherein 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 teast 30% of the length of the chamber measured from the

chamber inlet to the chamber exit.

22. A manifold according to any of claims 1 to 21, wherein at least one of the one
or more bleed holes is directed towards an inner wall of the chamber.

23. A manifold according to any of claims 1 to 22, wherein the manifold is made

from high-density polyethylene.

24. A manifold according to any of claims 1 to 22, wherein the manifold is wholly
or partly comprised of and/or coated with a fluoropolymer material.

25. A manifold according to claim 24, wherein said fluoropolymer material
comprises multiples of one or more monomeric units selected from the group
consisting of tetrafiuoroethylene (PTFE), fluorinated ethylene propylene (FEP),
perfluoroalkoxyalkane (PFA), ethylene tetrafluoroethylene (ETFE), vinyldienefluoride
(PVDF), chlorinated ethylene tetrafluoroethylene and any mixtures thereof.

26. A manifold according to any preceding claim, wherein the chimney and the
chamber are oriented generally perpendicularty to each other.

27. A manifold according to any preceding claim, wherein the airflow {entraining
airflow) and the bleed airflow are respective airflow portions of an inhalation airflow
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which is drawn into the manifold through the chimney inlet when an inhalation force
is applied at the chamber exit.

28. A manifold according to any preceding claim adapted such that on application
of an inhalation force at the chamber exit, the bleed airflow is greater than the
entraining airflow.

29. A manifold according to any preceding claim, wherein the only air enfry points
into the chamber are the one or more chamber inlet(s), the one or more bleed holes
and the chamber exit.

30. A manifold according to any preceding claim, wherein the only air entry points
into the chimney are the chimney inlet, the one or more bleed holes and the one or

more chimney exits.

31. A manifold according to any preceding claim which is a one-piece article.

32. A manifold according to any preceding claim which is a moulded article.

33. A manifold according to any one of claims 1 to 32 wherein manifold comprises
a pair of curved walls for receiving the open blister pocket of each of the plural blister
packs,

34. A manifold according to claim 33 wherein each curved wall defines one of the

plural pairings of chimney exit and chamber inlet.

35. A manifold according to claim 18, or any of claims 19 to 34 when dependent
upon claim 18, wherein the elongate slots have a tapering profile, narrowing from a

first end nearest the chamber exit to a second end nearest the chimney exits.

36. A manifold according to claim 35 wherein the bleed holes are configured and
arranged so that, in use, the second portion of the airstream additionally flow around
the boundary surface of the chamber forming a sheath-like blanket adjacent the

boundary surface.
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37. A manifold and mouthpiece sub-assembly comprising a manifold according to
any of claims 1 to 36 and a mouthpiece fitting thereto to be in communication with
the chamber exit such that inhalation at the mouthpiece directs airflow into the
manifold through the chimney inlet.

38.  An assembly according to claim 37, wherein the mouthpiece is releasably
fitted to the manifold.

39.  An assembly according to claim 37 to 38 wherein the manifold and

mouthpiece are in snap-fit engagement.
40. A medicament dispenser device suitable for the simultaneous delivery of

medicament powder from an open blister pocket of each of plural blister packs, the

dispenser device comprising a manifold according to any of claims 1 to 36.
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