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I nhal er using pods TECHNI CAL FI ELD The present
invention relates to a nethod and a device for using
woretsnzwoziry powder nedi canent doses, |oaded iPCT/SE2005/000875
containers, and particularly to single or nultiple
containers inserted into a dry powder inhaler (DPl)
for delivery of the doses. BACKGROUND The dosi ng of
Inhajer ysing ied out in a nunber of different ways in

t he m_adi cal service todg‘é/N Wthin health care there is
a rapidly growi ng i RESCENICAL FEEJdIsi bility of

adm ni steri medi catj on dryqgs. as -a redi
The Pﬁ%se&tr%gggﬁgndrq‘f%%&{oog néleﬁg?c} 85}{1 %@%ggcgengoqolﬁ&g# hetred dry
powcﬂé&l"'ﬁie];%ﬁ_caﬂihelﬁlt Q%]rsle_kplchIieﬁli;c h aﬁrhlﬁihgﬁé,i aned patrtickilarig to single or

user-friendly delivery of such substances. use th
multgple; eariaipers ApssrEgddEdesa deROFET rﬂﬂlg"@sf?ﬁ gﬁ%ﬂ fq{aﬂeﬁvery of
the Cgosq,rs_oral |’y adnministered capsules, the inhalation

oses need only be a fraction of the nedicanment powder
mass in an oral capsule. Thus, there is an increasing

demand for nedi canent conpositions and filling nethods

for naki ng smal | and BACKGRQ@UA{Don doses of dry
powder with |ow rel ative standard deviati.on, (RSD). . ,
The isisingtof drugs|isngargedyohint AenHasher eﬁ%’ﬂ%d’&%‘? in the

i 0 i i r. . i i . .
meaf S8 085 0T path W0 eee L BBty i mtres
in thee@ﬁptsﬂﬁli@ of asheniistering chedicabipnadmeghas sapowder chrectly to
such as a piston_or the r t acl be f.ill .
the SR S TS e S5 PSS o b e co obtain
an dHdMRLl Wg0iek 4196 eRsAChHeenARY deRvéry angrkth Bubstances. Because
ose-formng tool, which is adapted to a nechani sm
the mffm@crsngofé_lpnhgl@mi dpses efRnaiaigr ér,luehg.hlgh?l‘stai%ﬂ of-g. orally
capsu n i 0 '
s §EREGE syl 5, Hh A O LOSEON gyt apPopheton of tn
mediehah b esvddhenakes in fan nirad capsepe.athust ¢hereray dse increasing

dem;gg:g{r%%%gé%ngg%{)%n iog)'%ggliéﬁ;f[iﬁig%hp#q tog,%rigr orpaking small
and! 828cCOMHAMQYE. doxeki off asyi ppwdexamatieslel pelagive standard
deviation (RSD).

Volumetric filling is by far the most common method of producing doses of
medication drugs. Normally in a first step a quantity of powder is introduced
into a receptacle of specified volume by a mechanical device such as a piston
or the receptacle may be filled by means of gravitation and/or suction force.
A plurality of receptacles may be arranged in a dose-forming tool, which is
adapted to a mechanism bringing a plurality of containers, e.g. blisters or
capsules, in line with the corresponding receptacles so that doses of powder
may be discharged into the containers. The dose-forming receptacle tool may
be integrated into a filling machine such that the receptacles can be filled
and emptied in a more or less continuous, cyclic fashion. Examples of prior
art may be studied for instance in publications EP 0 319 131 Bl, WO
95/21768, US 5,826,633, US 6,267,155 B1, US 6,581,650 B2, DE 202 09
156 Ul, WO 03/026965 A1, WO 03/66436 Al and WO 03/66437 Al.
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art may be studied for instance in publications EP O

319 131 BI, WD 95/21768, US 5, 826,633, US 6,267, 155
w®keosuS062 581, 650 B2, DE 202 09 156 U, WO 03/PRBSBH05/000875

A, WD 03/66436 Al and WD 03/66437 Al . The active

substance in dry powder formzsui tabl e for inhalation

needs to be finely divided so”that the nmajority by

mass of particles in the powder is between 1 and 5 mm

i n, aerodynam c, di.aneter (AD). Powder part.icles . |arger
The AT B HRERATOE BOWHAToOrin, S HEle (gnAARHO Heeds to be
finelyl AAHEE BYttHANEhE Andldisty by hhesdmt faddedPBCthe powder is
ai rways where they are nediCinally wasted and may e}\jlen

betweraudeandversa i deredymeainic diameter (AD).nBbwddir paieitles larger
powders, .suitabl e far inhalation, are rarel

, f .
than § ko b Rotiterderesitin dhelyng (whep fahaled ﬁy;t 'teBta ptick in

. _ | :
the nEGRUR e angi 5 SO DAY, SRR, MRREAE may
even gense aldverseiside sffectsgdiowénear, tfively alivieledf pgwders,ysuitable for

. acting on snal ticle Vi di,aneters. of 10 or
inhatifion %ef dpRfH; treB e fubatnd doosiTh 1Sl RS Ty come
in coﬁtt@ﬁt\kritheén@ftlﬁ Sl %QF@&I@B't@nﬁoﬁwg gﬁ%@@@&hi& ‘P@rﬂ;ﬁ. This is
a dose container, such as a blister for exanple )
due tpeneer Weal donsesmgenarallyikeing strengemihan IrE1%|¢eforce of gravity

.__non nal se mss gets. Becausge nos tive drugs
acting P Snelf el dbag RHERT Al | 1 ghliner e iReabferefore,
metetifigd a@RB euhbAEAY ¢osRet blanditidierstl & edRecessalablé Opowder
di [ute the drug using a suitable, phéSl ol ogi cal ly :
compogrHian drie 5 elosc eonfaineit Hieh aseRopBstpaNPragxampley becomes

es of | ess an 1 and eveén Tess
most retivendisugd arSwety poatht, dodgs fraetiver gi dimillignht {soneeded in

neter and fill ing.prior art nethods. .See for .
a dogenlt FHEBY: FRSUs IPaPcHICTRIProanBREgL gl (Berdrug using a
suitaBD P 15As b Rjgi M P H A2 &XeHpibht, (%C APRRe PhRfdreGanifhBRuring of
pharmaceutical “industry is to dilute the active
dosessabthamislg comeneeees. 6¥¢dﬁy,ela@,@nt1ﬂ1emmﬁ@m doses @hdess than
tQ | evel i filli .
1 P el oos gy § SR pok R Sleth, SARTRRELS are very
difficillt ® hasge dmdrild usingCOprior a'ghirﬁeti‘iddm Bearder tihataridee the US
active substance.i [l ute a t S ' or
Pateriigye. SE05.0 1 F#d clP i PadEAtih o de RS S5 AoF
active substance and diluent is honbgenous and to
ensure

‘more g%lg& SmBke tcﬂ?ﬁ&?]ﬁ G HeD g%ﬂfeq‘sthér inaﬁo?héa‘% lnéégg %&g Ir ;E?ecause

A common practice in the pharmaceutical industry is to dilute the active
substance, in order to increase the nominal dose mass to a level, which a
chosen filling method can handle. Typically, volumetric doses in prior art
have masses in a range from 5 to 50 mg. This often means that the active
substance is diluted by a thousand times or more. It is difficult to ascertain
that the mix of active substance and diluent is homogenous and to ensure
during dose filling that the amount of active substance in each and every one
of the metered doses is correct. If the composition comprises big particles to
improve flowability for example, care must be taken in handling the powder
in order to avoid particle segregation, which easily happens during

transportation and handling of the powder. Big particles tend to stay
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during dose filling that the anmount of active
substance in each and every one of the netered doses
w0 g00s0230ext. |If the conmposition conprises big PEr/SEW®DEE0875
to inprove flowability for exanple, care nust be taken
in handling the powder in ord§r to avoid particle

uppefiAdst S At Bakoanirch SR (A, R §f @ storage cavity,

whiclPabft icelieSe t RIxhIED iAt AYCRRIEIRSt nRths r@tiosowettwebﬁsme finely
tend to fall to the bottom of astorage cavity, which

divided dgbgrayed the higparnticle exeipientcin the siorgdr pewesr.
bet ween the finel ydivided drug and the b| g particle

excipient in the stored powder. A nore recent prior
A meret ree¢tiocprabr fartmimethadrelf eforthitgs e uhetéreds dase utilizes an

B I [ LRITRER, e —

theredf €6¢ ldegRsiting "Aeeasc ARy bhﬁk%é% Pardicleiof s irABIRAMY powder

onto a Substrate nenber, suc S an electrostatic
onto chuswbsfrate m@emmh as ast edertspsigdippoghuely or a dosing

mer £ 89 BGPTSR R el ul By of
powdias emdinNoele@tH82{i830 t8Zhnolbigy hisi shzhﬂosétdl innoarpUSaPadent No.

6,59%BeoH2: S b B Tasipatied 6 this ApAgakial o 1 entirety

as a g@fé?én@@ | '?We11916@Hoﬂﬁs”§§ﬁ101ﬁﬁrl§fxéﬁﬁb%1@ffo1a f§iHhi |s%1all doses
dose of nedication powder, forimmed onto a substra

belowrgfbatg i nasseAneexample oim shiteble dosseof mesliceron powder,
[Q re h
orm B 8405 L0855 L FHRREY, e LR g Mon e crm
electﬂmedesa, presehtscenge, owlelt‘j&&gs?lish Patene Nb. pSE- rGAE3E8L-5 (WO
nt powder | ntende or e dr owder
02/ 1FBRG) e itho R Rsce Py. BSORPPLFer REEFy D BRferance, refers to a
dose %feﬁxter fhé%@i‘\gf 98 rh&h o%e@citﬂtk‘,ﬁdﬁﬂ"‘fdﬁru%IQﬁt é"ld&%f Powder

I came formulation with or wthou
1nhaleneTh|e ﬁimcdarcnxiospl 1§nf<s”m¢dlér@1neanr olagére-poaidey fempsdsing an

et SREMIEH S TR DVl Bkt T L Ben wim or

withditoRRIel I®S hbré eexEpidntee Cthy &ﬂe@ﬂreaio$mVWfﬁth dotraed, onto a

article_size, nmass, porasity, adheS| c for_e
substrate garer: Binishds Rl ShAOPREMETDEY 5y The Soslor giehelectro-

dose %%%%Pﬂm ?Hftﬁb@% Iltﬂel%"ﬁlne erﬁ?é bf %ccﬁgiecﬁﬁigéeh ®bowder contour,

aci ng er of scribed prior ‘art dose
particle size, mass, porosity, adhes1on etc for easy de-aggregation and

dispersal into air by the use of a suitable dry powder inhaler device.

Yet another problem facing a user of the described prior art dose
manufacturing methods is the problem of de-aggregating the powder
composition when the dose is made available in a dry powder inhaler (DPI).
Because the first priority in prior art manufacturing is to make doses of an
almost free-flowing powder composition in order to achieve consistency
between doses and a small variation between powder batches, the ability to
de-aggregate the dose in a DPI does not get the same attention. The efficacy
of the dose therefore is mediocre; the fine particle fraction of the delivered

drug is often less than 25 %. A method and a device for aerosolizing and
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manuf acturi ng nethods is the probl em of de-aggregating

t he powder conposition when the dose is nmade avail abl e
WO p008/128092 powder i nhal er (DPl). Because the fiPGI/SE2005/000875

priority in prior art manufacturing is to nmake doses

of an al nost free-flow ng powder conposition in order

.to. achi eve consi sten et ween doses. and: .
AelivG BT B R T G BIH T BabE Re oot BT £y Tpigticament dose
fronfl8-dgopeGdee ihheleloaee idisclo¥ idars pobligatiohseWs@gs /086515
attention. The efficacy of the dose therefore is

Al pedi ¥Pe;03HB6Shé Pdnt mdtieht pret hereldt incernerated, &erein by

refefdhidgd is often less than 25 % A nethod and a device
or "aerosolizing anddelivering a high fine particle
dose to a user inhaling a nmedi canent dose froma dry

1 RS BROSLRS oy 1 gEadtn Bi PUOLI S R08 0 o7 1

and IUS @, 596 42 ah@reipbwalsreihtiatacfor pre-bietbr&®@osds inontainers,

) 5,866,419, US 5,873,360, US 6,032,666, US 6,378,519

usingngealabl; Hdoloilsy ia dasgriRefdend; ATaE sfPecsic Mﬁfﬁfﬁé@éended for

inhaggﬁgﬁ.ébrré dtﬁ%ﬁgﬂh{é%f. SFh&?le?&b‘?@ eeRin éfeddEQélléﬁ?d'té be made out
escripbed ‘and some speCific powders I ntende or

of ai lalmairaite ocorapeisimgt 5O ngin? Thleapbekeddtpapér) 13i imceore polyester

scrib to be made out of a |am nate,c risin 0
(PTG hos, b aicnn moga samped e s it S8 B A pRtie peoelable
heatf Qkhl 128 R (ASLYOsealf5Bef0 V) B OldmifatidNbhse material
vinylic peel able heat seal | acquer (HSL), sealable to

compyisingnid G murpRaP¥E, e anifpsr pelt (eoaper alwginggn foil and 25
mic mng ?)ﬁgn@/é:éoncﬁg%fﬂpigﬁgFl‘h%"fl%L%_E{QE@fﬁl W R el iayt%E g)fzt%e base

on ofi am de. IS sealed to
lamirEe ladieer thodf pohelrasdilledrimtat @ fafined cddtpomdire base laminate.

filled intq,a formed cavity  jn the ,base | am nate., Th .
The ARRKE HESEHPBSIITIRAT APTHBALC REVHE RIS TS S Tt B oTihaler is
readiyﬂ?or‘ MRBLRItdS Jifdthe Aosk Nkatiddredy aRfosd® t@oske i Surrounding

Thereby exposed to the surrounding envirgnnment and any
envipossiepitears anatiossibie ethalption: giaist aiefrom atgesple peelable

HSL i s tvbical L L Ef
o g AP ORI SR SN, AL b b bsncn
foil SedledmdlthBrefordair erterpad kigle berivorpadkagepioonpdedllyoprovided

to fesras] rrenRACh Lot RETbMoETRrtE e PREe HSL to
o, BRBESHSSB b, Very | o Lant s

The process of filling is véry important since any powder not removed from
the heat sealable surfaces will very negatively affect the quality of the seal.
Preferred filling methods will not deposit the powder formulation onto the
sealing surfaces during the filling process. Examples of machines that use
separate machine parts to dose the powder into a pod or cavity or onto a
dose bed surface are described in WO 03027617 Al, WO 03066437 Al, WO
03066436 Al, WO 03026965 Al, WO 0244669 Al and DE 100 46 127 Al,

DE 202 09 156 Ul.

In WO 02/00280 A2 and US 6,655,381 B2, an inhaler comprising a

magazine holding a rigid unitary magazine including a plurality of integral
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the heat seal able surfaces will very negatively affect

the quality of the seal. Preferred filling nethods
wowRdos/128002 deposit t he powder fornul ati on ont o PEESE2005/000875

sealing surfaces during the filling process. Exanples

of machi nes that use separ ateychl ne parts to dose

the powder into or cavit t d
resex(FrGas ATk, PRER Torornibavah bt 4 ProtoboRy dose of dry

powéér s%é@?’%%%@ 611, TR 83038 WM bedQsOB46 6 dic dlth in WO
46 127 A, DE 202 09 156 U . In WO_02/00280 A2

oz/mw%pass egine @A, \ahlqh]wamde@mép@ adughhayasrreal.

holding a rigid unitary magazine including a plurality
of integralreservoirs is described. Each reservoir
In WOI 0366470 Ale-GBt@2 SBIAAO &, ad W&Nﬁ)ér/ 1%7ea$\1vvanh1nhaler
ed as thin asti.c. film

sing oo oSS R, B B ARl B serived

The %oﬁ‘gg&tﬁ?éﬂ’dsehaw?@%l firdtha M@ £ 3e66A4d Fabl, tHaB WAl %%%élﬂ@d with a
WO 03/ 15857 Al an inhal er usi n% conpartments
e

foil. msdpamm@mrm@m cagh cunpertieenhis segigad Fﬁeaup'q‘lﬁ’é‘? the foil
befoBeé nﬁ@gtare{gdﬁwsa\r{?éﬁfz éédlﬁ%n@@ Bi g P&E %gllge?ﬁﬁ té}%‘m%‘ Ldctions in

_ separa e part “hs1 d
the flpa e the optasingnecsi¢n andpmiore Itehabi@iThisaeWeakenmg of the

i nhal ati q d the do
il (R onsPi B PRrIor TR e s AR order
not {g)agterrﬁgf able. This weakening of the foil could

possibly be a problem if the dose needs a high

ba;rl er seal in order not to deteriorate. In WO
R
The Ié:msage glrgﬂt Qsll:ms%ﬂallegtql 1rmmmeraterﬂmbel dsth)vadelt frehalee such as
escrjbed_ in
the SneIAlsRETanEEr W 52 008VE oeE SAo S ABIG PRJut @ slidable
chargigivgpqh d?%ﬁscévgl £nl A bbehBbR: ERRUFEYMBRYBER! pb&diBIEto fit into the

osage uni't is described to have a cover
dry @bmmsmalcmdqmmeTharfkoaﬂgan@mtr isndeseribef eloy bage a cover of

Sllb?l‘ﬁéll%gaégff tzl {Mr%n ' blgﬁarggE% 3 1hf SRRALALS @)%EIE%I le'egefranglble

th pus e “Covar open  or

mattAal.f A argdbhee maireinside e H&ﬁ@&ﬂﬂD@B@ﬂ&ﬁld&h thedu:cyver open or

owder nedi canent inhal ator is descri bed,
ruptrilre the frangible material. ©

In US 2002/0033176 Al a dry powder medicament inhalator is described,
which is possible to load with a medicament cartridge. The inhalator uses an
inhalation activated flow-diverting means for triggering the delivery of the

medicament using a lancet to penetrate the medicament cartridge.

Metered dose inhalers of prior art, as in the above examples, often leave the
powder dose exposed to the surrounding atmosphere for a long time. This
depends on the inhaler design and the design of the dose container. Barrier
properties of the container embodiments are not discussed, leaving the
unanswered question of how adequate protection is secured of the fine
particle dose of the enclosed medicament during transportation, storing and

in-use. Some prior art products make it necessary to open the container and
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which is possible to load with a nedi canent cartridge.
The i nhal ator uses an inhalation activated

WO b@dAazioverti ng neans for triggering the del i vRCTSES005/000875
the nedicament using a |ancet to penetrate the
medi canment cartridge. Metered gose [ nhal ers of pr| or

ermpfs dhocipnt ot 67 AET FOBBAHAT LRSI Lof Q1o ahpeein an

mhehaﬂsn &Fmé ﬁ?%ﬂ‘i’é cARet el A6 Bhaf@st Bxparddtiiea voluntary or
design "of the dose container. Barrier prap ert| es of

1nvotlmtarmm>§1a1atlo@n£§@m s tusearefam adpronesdadal @téamqygle begins.

Some@ﬁné@gﬂ }’&[ gn?éiﬁgst %g&t'x Itgp%ose%%@ ngt%: ‘4 gf‘, bt the act

of uﬂ’ﬂh@fr@m tﬁerop&;md aospaineatis mie,laﬁcbumngn&ndlabiyubecause the

use o e mikg-t.t o k8 encn%gsephere for

Eohe e RSB TS HRRURE (e PO AOSO 1P SR

anycfﬂéé?w Qﬁﬁﬁi&intghete@ﬁﬁﬁcélarsﬂ?ﬁ%dm%gs NGl @id Ofoeteeher-inhaler
In sone cases the dose may get exposed to a voluntary

combination) watal yeekBnt & 6hoft am passibie soptialk Ehe quahty of the
beg 0 h
s B8y JOBLPELAD Y54 RO SO TR Should b o room
for Bdteawetiraif erirofabinigeialémf the uyeened contai ner is
del ayed uncontrol | ably, because the user is sonehow
di stracted. Exposing the powder dose to the atnosphere
ThukOth&iis! £ %68, fok @ﬁh&%‘vea d@@w&éf ﬂé&bhﬁ%ﬁﬂ“&éség loaded into
the contai ner-inhaler conbination, nust be kept as
newstypes ab h@@snm@m cohsainene aglantedyfosfinsestigpsimto new, fool-

ot det e

proilifyeft 5 RbBietner dutaitn B Bty 44fnikptign of such
dosédie user. Thus there is a need for inproved dry

powder nedi canent doses | oaded into new types of high

integrity containers adapted for insertion into new,

fool proof inhalers guaranteeing _consistent high

qual i ty adninistration SFUMMARYes. SUMARY The

pres i nvention. discl ose [ |
The iR Enh dpPeEloE Bist i 6 Bt RiTRRLFR IR Baflef Toftner, a so
callé@qﬁﬁﬁ,, fdlebafgﬁingoaedﬁ%cﬂydlqadéd\{\dmetm clogendf o hth'y powder

dose being protected from beco cont am pat e
medighaicat, et GloSeoBsHRE APTOreRiA e BRFOmHIg) Eosipmigated by
foreiitmd@tt, cYBRIENY hB%ture, by a high barrier seal foil, whereby the

fine particle dose is preserved. The pod is intended for insertion into a dry

powder inhaler where the sealing foil is to be opened and the dose delivered
directly from the pod by inhalation. A method is also disclosed for delivering
a dry powder medicament dose directly from a pod to a user of a DPI,
whereby the sealing foil of the pod is opened concurrently with aerosolizing

and entraining of the powder in the dose into the inhaled air.

An objective accomplished by the present invention is that the pod, when
made available in a DPI, is not opened until a user starts to inhale through
the DPI, such that a set minimum pressure is required from the inhalation
effort before an opening operation is released, whereby the sealing foil is e.g.

being slit or peeled open in a relative motion of an opener vs. the pod.
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fine particle dose is preserved. The pod is intended

for insertion into a dry powder inhaler where the
waeabitzgof oil is to be opened and the dose del PESEIH05/000875

directly fromthe pod by inhalation. A nethod is al so

di scl osed for delivering a dry7 powder nedi canent dose

directly froma pod to a user of a DPl, whereby the

sealing foil of the pod |s opened concurrently with

rosol i zi ng and ra of the powder. in, t
Anofhier PRIRELTR RS LM RN R GBeaR TG SFRt HRY SREPPSie @w&yﬁt%apeed of
the #ir&tEHm! iMY6HhAIPI ?eé@l@fn% honPeHe inhalhriced s axAit @ F't@ a high
ina DPl, is not opened a user startst0|na

speedhbefiogh the @mstream ) dtlmxte@ teghermawdeinitptlae slose. i
required fromthe inhalation effort before an openi ng
operation is rel eased, whereby the sealing foil is
e.g. being slit or peeled open in a relative notion of
In amtbeﬁmlpexz‘s oft ttee pndertiohhtie clepdiak fel eb:mngpd)pesrhmﬂ is folded
t he ent i.nvention is.that t e of the air
awag e naV EPF DY R (TSR PGS RELN Five) 3G9 fo Bl of the
pow8&H I tHE doRealiiiflB thRedthANefiohe the air streamis
directed to the powder in the dose. In another aspect
of the invention the sealing foil being opened is
fol ded away fromthe dose, whereby a suction nozzle
tn sfif dhbER SRPRREPL Mg Prep i PRIE R 1y poRRIcF B faler device is
disclusesewhichy entidapted ohoyrepmmiﬂlg ab ﬂleﬂtstr odevpad wigh an enclosed
di scl.osed,. which, is pte to rec ing at l.east, one
metgisd dpetr the 8nci BUERTRA B B8 SREET DA APSHE B HegI: of the

mha@@r CRONRA wWhrAhit ORI NY Iﬁh@m@ﬁl lictivn HaRkabeendapplied to the
when at |east a m ninmum suction has been applied to

devicheThevpewdeTHa Hoadwurclpsed 1flosents e dee viderds U bjea suction

oG8R OIS, PSSR B R L s becn

estabﬁgnbﬂj shed. The present device is set forth by the
i ndependent claim1l and 19 and the dependent clains 2
to 15 and 20 to 26 respectively, and a nethod of

byt tclalmi Mad® Bnénd th
T L AL SR pEOTGL Ny L GREINED B8, Moy, i the

depmmmwm Thd 5 andrR0 6 26 mepnassively, tand pumetbed of delivery
is se%kyort(i'} By%ﬂg 1%%%1%@}13%3% cﬁﬁ%’ise 6 all@¥he dependent claims 17 to 18.

BRIEF DESCRIPTION OF THE DRAWINQS
The invention, together with further objects and advantages thereof, may
best be understood by referring to the following detailed description taken

together with the accompanying drawings, in which:

FIG. la, 1b, 1c illustrate in principle a first embodiment of a pod in

top and side views;

FIG. 2a, 2b, 2¢ illustrate in principle a second embodiment of a pod in

top and side views;



10

15

20

25

30

35

best be understood by referring to the follow ng
detail ed description taken together with the
wa@emsnpamyi ng drawi ngs, in which: FIG Ila, |b,PCT/SE2005/000875
illustrate in principle a first enbodi nent of a pod in
top and side views; FIG 2a, 2% 2c illustrate in
t of

princi ple a.second enbodi .pod in t ind sid .
6. a0 he, Tu3SEeRs ETpihiE: 5 Bl BoPBeBt aft 4 pod in

enbodi nent t8¥) #dPld PidR and side views; FIG 4a,
4b, 4c illustrate in principle a fourth enbodi nent of

a pod in top and side views; FIG 5a, 5b, 5c
FIG. 44,8 &t € ill0sBfkite Ghppaingiplel 4 Hoamitp dniBedingéne opedpbd in top

top and side views, and FIG 6 illustrates in
princi pl e &nsl gide €eBSdi nent of a pod | oaded with a
dose before sealing of the pod; FIG 7 illustrates in

principle a seventh enbodi nrent of a pod | oaded with a
FIG.d8s,eSbebor dllastlataginofprineppod; fifflGensbodliment aifes pod in top

principle a ejghth enbodi nent of a pod | oaded with a
dose befor@@g}éqﬁ&egfs’ﬂﬁ'gpod; FIG 9 illustrates a

FIG. @t hod of goikfiastsihngridesss 4 sehpeftsodEReR HThPbd loaded
OF THE | NVENTI ON The present invention di scloses a
novel type withdbdese hefereneqaling ebtaPrdd pod, and its
use as an enclosure presenting a high barrier seal
towards foreign matter, especially noisture, for a
FIG.net er ed dodHusfraaefi irel pridciplded devempidwismbodineatenf a pod

i ntended fqr i,nhal.ation. The.dose contajipers ods,
accordi ng 3831?1?1% "ﬁ?@?eaf’s‘? E’\?g‘?ﬁel %q,?ﬁ%o &?ﬁ PQQ}?e in
di fferent sizes and shapes to suit a selected dry
powder inhal er device and a_chosen dry powder
FIG.n@di cament .iliDstratgsantprineiplengyeightly drapedtmagt of a pad loaded
medi canent ' t ds are
avai |l abl e fvgfr%ﬁfél ﬁ??géﬁe%gﬁs%%%egoﬁgﬁégfﬁg’f rom50 ny to
50 ng and including dose nasses within this range.

‘FIG. 9 illustrates a method of administering doses from pods;

DESCRIPTION OF THE INVENTION

The present invention discloses a novel type of dose container, a so called
pod, and its use as an enclosure presenting a high barrier seal towards
foreign matter, especially moisture, for a metered dose of a finely divided dry
powder medicament intended for inhalation. The dose containers, pods,
according to the present invention are available in different sizes and shapes
to suit a selected dry powder inhaler device and a chosen dry powder
medicament. Dose quantities may vary depending on the medicament and
its potency, such that pods are available for filling with doses ranging from

50 ug to 50 mg and including dose masses within this range.

In Figures la, 1b, lc, 2a, 2b, 2¢c, 3a, 3b, 3c, 4a, 4b, 4c, S5a, 5b and 5Sc
reference numbers 10 — 20 of the drawings like numbers indicate like
elements throughout the three views of each of five different embodiments of
pods suitable for doses of dry powder medicaments loaded onto a dose bed of

a pod as illustrated, presented here as non-limiting examples.
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In Figures la, Ib, Ic, 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b,
4c, 5a, 5b and 5c reference nunbers 10 - 20 of the
waoeleaaiizays2 | | ke nunbers indicate |ike el enents PCT/SE2005/000875

t hroughout the three views of each of five different

enbodi nents of pods suitable gyr doses of dry powder

nmedi canents | oaded onto a dose bed of a pod as

illustrated, presented here as non-limting
Figue&a TRl £8d A9 ulestrhte two ki vidws sdPh&opMe® 8LaMi@Wbodiment

and a top view of an enbodi ment of a pod 13 conprising )
of a podotd ewEPIFIng eallose)bedriQcecalingsuriaae §A dad & bigh barrier

l;50Qil .1 i.t-h shar pl ngled e pi eGges....Jh eal .
seal 61 12 JeithaEnlpl SParR dad e “Th5 E B uErER pefore it
has fegur gpptied! taishe p@s. Fipureplantusteigeyiievgop Hobeidd views a

| oaded 1 nto the pod, ready for sealing. Figures 2a and
doseyB0ilpaded inte thagash, deady dok sealing: t op vi ew of anot her
enbodi nent of a pod 13 conprising a dose bed 10,
sealing surface 11 and a high barrier seal foil 12
Figunés 24 essdi Bl ilhestratwl tpree side coppar athd @ ftoguwvéew bof another

The seal _is illustrated before it h been_applied tq
embpatmsaa of g Bofel S comprighigea @SF&%@@%&&%{@@S%@&% 11 and a

high éﬁi&oséé’laﬂﬁp I?W e shediink@adyd Egéccsseé&hg%éeg ttoofriJgure 1b.

i gures 3a and ustrate two si Vi ews
The dealv 5f illnstrhced ebdfode nitnhasf beempoaipplded oprthsi pgda Figure 2c¢

rash93Es a0 et LA DL A5 B L R R, geacy o

sealirld ustrated before it has been applied to the pod.
Figure 3c illustrates in top and side views a dose 20
| oaded into the pod, ready for sealing. Figures 4a and

. 4b illustra Lde vie t iew of t her,
Figulih i ikt 8P S ReBeiS e E st B £ a8, fW! O fanother
emb8@atheAd of W Hadeld boaiyskisin glddsariséden0seshling suddce 11 and a

The seal is illustrated before it has been applie

K
curvetehighd baprigrseal oil | 32 stitlames sharp diendd heisead dsallustrated

o E D LEBRSEHAR Pl PR 5 URERMAA i, an i
viewsiedosé 20hyd ardootienpod, Mady foedsebdingonpri sing a

dose bed 10, sealing surface 11 and a flat high
barrier seal foil 12 with no sharp bends. The seal is

Flgu'rleé Upt r#h894b illustrate two side views and a top view of another
embodiment of a pod 18 comprising a dose bed 10, sealing surface 11 and a
high barrier seal foil 12. The seal is illustrated before it has been applied to
the pod. Figure 4c illustrates in top and side views a dose 20 loaded into the

pod, ready for sealing.

Figures 5a and 5b illustrate two side views and a top view of .another
embodiment of a pod 13 comprising a dose bed 10, sealing surface 11 and a
flat high barrier seal foil 12 with no sharp bends. The seal is illustrated
before it has been applied to the pod. Figure 5c illustrates in top and side
views a dose 20 loaded into the pod, ready for sealing.

Figure 6 illustrates an embodiment of a pod 13, using part of a cylinder,

comprising a dose bed 10 on an inside wall of the part cylinder, sealing
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before it has been applied to the pod. Figure 5c
illustrates in top and side views a dose 20 | oaded

WO paos/1230e2 pod, ready for sealing. Figure 6 il|PRSI/SE2083000875
an enbodi ment of a pod 13, usi ng part of a cylinder,
conprisi ng a dose bed 10 on a nsi de vvaII of the part

Sl Yehngsddnssy fages A1 480 g dose 2q Loased onte

not T Sed. 1| ustrat es an enbodi nent of a pod 13 usi ng
part of a cylinder, conprising a dose bed 10 on an
outside wall of the part cyI i nder, seali ng surfaces 11
dose .20

rigRr HMRRG S, T RaRBe At} 20 b B JGpeude e cof geoviinaer,
compelsird @f | H@%ee‘lﬂmdlm A outhid &l usithe ?hﬁ@&&llﬁﬂér sealing

of a cylinder, risi n a dose bed 10 on an insid
surfaegd 1df anﬁeaphxsp nBllpﬁd@ orgc@athmgog@rbedcél&lqpoalnae%lmg foil is
S Ioaded onto the dose bed. The pod sealing foil
not ﬁ@’lsﬁlé%t I'Mlustrated. The illustrated enbodi nents are
stylistic and to be understood as principal

illustrations. For instance,_ .the shapes of the pods
Figurne® DBAETBERY ahanPHACHSERSdmArK el Rch 48, arsihg atmost all of

a cyflﬁ@%?ng&!n?{nslﬂ t e%r Bed rﬁf’?)ﬁ 8 SnRla s Q1P %f Qﬁ%i{%aﬂlt cylinder,

square T's case of a rectangl e,
sealgtgn@lllﬂhbys dkll angl ardoser20 lleadshaptes the&icmwbédi yThe pod sealing
possi bl e. Typical pod sizes range from2x2 mmto 10x40
foil igrAofidiustratiei ons within this range. Pod hei ght varies
between 0.5 to 5 mm Figure 9 illustrates a nethod of

adm ni stering nedi canent doses from pods. In a
The pllefs‘eat@iﬂ eembodiments afe tSihjelliﬂl@@@Iﬂ to meenndenstwodr g5 principal

moi st ur e di t I d
e A3t UL Vb BRO 8 S g e and e
doseshéd &Hélﬁrﬁﬁﬂngﬁdaf&&eetmigﬁﬁaﬂ, mﬁesquar@rs}mmﬁi ar8 &f course

DPI for dose delivery concurrent with an opening
possible, @oaqumt%@rswle?wd%ﬁﬂ@&rmlﬁ &R f?ﬁEgBPEE?éIM oblong or

r
c1rc%1%¥f§§f r%{ééyc%t ‘qun%g Q jﬁ) ed?y% ?10?&%%89 ran er e%nd%}s% mm to
10x400 mrrdayxdp@miensmm Waﬂmntthls/vhrengeaPodﬁlaghlt iviagiiefsob¢tween 0.5
to 501‘ the pod is

Figure 9 illustrates a method of administering medicament doses from pods.

In a preferred embodiment of the present invention a dry, moisture-tight,
directly loaded and sealed pod encloses a metered dose of a dry medication
powder, where the pod and the enclosed dose are arranged in a DPI for dose

delivery concurrent with an opening of the pod.

Another preferred embodiment of the present invention is a sealed pod
having a flat or curved bottom acting as a dose bed for a loaded, metered
dose of a dry powder medicament, where a top sealing foil of the pod is
arranged to be opened by an opening element, an opener, which slits the foil
from a first point of the pod to a second point of the pod. Thus, the point of

penetration of the foil is not necessarily the same as the point of exit.
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arranged to be opened by an opening el enent, an
opener, which slits the foil froma first point of the
w@oastizsoez second point of the pod. Thus, the pRPCTHSEWHS/000875

penetration of the foil is not necessarily the sane as
t he point of exit.Another pre{ rred enbodi nent of the
present invention is a seal ed god, where the foil is
arranged to be slit open by a noving opener and the

Anotgl@? NEfefBhred thb@iinéfe dfoihe PR¥eht divantimcliosedsealed pod,
ose, the noving opener followed in its track by

whersuidtd foil ipartamgeachte Peseitpppsa fiyt § maviag %e%%aflaethe opener

0 i ] ' e '
etso BSBFL P TASOHAT B9 4 AR LsDERATERHAK U3t fllowed
in it$ @feﬁﬂi bg\,h d sﬁtﬁenqp@zm, andloskeproximiiyn swekihg, up dhegowder in
two of whic e stationary, i dapted i | er.
the dess &s. 1t|:g|1fetq+gqﬁ¥y ﬁ%ecpgl%%gggﬂggiep 6oa aaﬁ gglg. Bﬂge,%‘n%rjiwely, the
pod &Y' He ﬁggliﬁ%%ﬁci'élaﬁoﬁ%@'tﬁe Wt aRvetHeekaktive abzzle, latter
I nftal er deviCe delivering the ‘encl osed dose. In a o
two plimtich megt bersiatiomsayiimean adapted prealentdevicenkisier, it is
sel ect ed, seal p [ | L.t e 1 he 0 :
possthifcrearanees e Godkan shopieorBicy, SIHbN pERaEYSTtich move
relatitenghanhaliéd aévies deliverilythidenelvsttlatbde. ne particle
dose by weight anbunts to at |least 30 % preferably at
| east 50 % and nost preferably at least 70 %or nore
In a?ffu}ﬁ%rp Fff‘%fé?fz&ftérﬁﬁbﬁi’m%ﬁ"t' ¥E thBIpeEkAat (BYehdbhs)a Kelected,
he net ered dose. df

The emtte ine particle dose nass

seala:s] pnqoﬁs cs%éimtm@l eind Hbeneneosad doseteced mnsapis wughed up by a

than t ine particle. '- P fth . :

suctiel meAy BHT ok oAU, PHTRE e Enfitied fine partice

dosdPbgSesikht d@\tﬁﬁﬁh@% ,t(f) rairlgatshan) w prefiredipdt lseat 80 Podsd most
are

proferalbeadennt A 65 pROTS 06 (Hb M EASEgH N fotive ingredientls

(APISSBfePhL %&%ﬁéﬁ Gt ROZALR] dihé NBatiSleN@icRe mass as a
i‘'nhal atT on. ot her preferred enbodi nent of the

percpnesgntofi thvenmieterdds doseeahndopoos highert Heam nthe dine particle

DPI , Vi a ing.fail arranged to be slit open

fractign (FE?BEE%WEPBWQ’QH&QHCI osed dose, wherein pod
opening is triggered when at |east a chosen threshold
of suction pressure has been tgppl ied tq a suction

In anbrther prefareecbpmbofanenpoh thRePISENsSBYCRESR. TBOFpHthan one
sele@t%‘a?ssc‘eeﬁegyp{)ag ai’é:t(')ﬁ’éhed in a defined sequence and the doses

enclosed in the respective pods are sucked up sequentially by a suction

nozzle during a single inhalation.

Another preferred embodiment of the present invention is a sealed pod,
inserted into a DPI, having a sealing foil arranged to be slit open and folded
away from an enclosed dose, wherein pod opening is triggered when at least
a chosen threshold of suction pressure has been applied to a suction nozzle
of the DPI, whereupon the enclosed dose is not accessed by the suction
nozzle until an air speed of sufficient magnitude has been developed into the
nozzle to ensure efficient aerosolizing and optional de-aggregating of the

powder in the dose.
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nozzle until an air speed of sufficient magnitude has

been devel oped into the nozzle to ensure efficient
waernsszdodzi ng and optional de-aggregating of tPET/REROE000875

in the dose. Anot her preferred enbodi nent of the

present invention is a seal ed,pod, which, when it is

bei ng opened and powd [ b]r ked by .th
Anothgs sPestopeds 6o RBRGRG nfhe VBRONE JAETOR S ot 5l Pod
Whichl(,) ?ﬁéﬂ AN @&%ﬁe&%@le(ﬁ %@l ?8%%? i®ibkidy stieked R by the nozzle,

ow into tfie nozzle inlet fromthe beginning fo
pres¢mies endsistent,doven deymvmejrisalgdritay gendifionsperdecargl dose

scccEERATER o IR Pk S PP BD BB o e ond

of a f6ssladliovByséquentdie dose, the dose becomes
efficiently aerosolized into a suction nozzle,
provi ded that sufficient suction has been applied to

Anoﬂ%@_ﬁﬁ?@g@g r«?gﬁﬁb&ﬁﬁeﬁﬁb@ Rhb PreQEnP aYERItidM i$ Besd¥dddisod, such

mni'm ze 1d not exceeding 30 % preferably not
that ewvere dthe gealing fetldsimingmuemadaang faldedeawaddirag tle dpse, the

of the pharsmceutica i i ngredi .
dosel PP RERBER I SERBRY, Y5 DTSR (R, WhBvided that
suffibfe@feBlictione Masobeie dpplivdded the hoszlef iwhereltyo retention of
dry powder i nhal er device, ich arra

powgies ént the Rk 1s fingnizes, ang pok: %%ﬁﬁ%ié@?‘ﬁ?%@%ﬂy not

ldg/eny od;, 0RRyOr e Jretensd; doge ! atpors £
exce?ﬁ ﬂc%egg)nbédi?reﬁt r(]:'ralg%tih invéﬁfgi, o% ongggggﬂlgt%a Pi rré? of the

pharmaeeuthoaiyl ablive ingretiaht(s) pbthean¢teseq desetljemass.
encl osed, netered dose in a single inhalation by a
user. The design of the inhaler controls how pods are
The b@g@eadd&éfﬁg?@o ithe pricBent ifwdretionrdetineerded dor disertion into a
0

pods, which may be inserted and used before it COIES
ry hewelsanpaics BrHoPdBTACHANTADERS TBF PG I AROTHERAD. Orte, for a

usere{mﬁ%itéﬁ ertrﬁﬁﬁgjcrragﬁ)rf hald ﬁ‘éli&ﬁ@sbf QR BPUnbfe fhé®ired dose per
nounted onto a pod carrier, I'ch is then | oaded into
inhalfigéonnhalose. etdbodsmenh @f éhn, invhetiphrerepodsat adimeg is arranged

fromth roup .consi st i of , " T¢ e r " € o
by PSS ARl ol CREPR P8 i sl
inhd12fi6heRE @SusBAt ERE desi@p|dfcidid Dilsalet @ditrolstlantapaolds are to be
~ docunents, publications, braochures, texfls, articles,
inseriest intottherighadecandeie BHEM Heplgpods, which may Be inserted and
used before it becomes necessary to provide a new round of pods. Another
embodiment requires that at least one pod is first mounted onto a pod

carrier, which is then loaded into the inhaler.

As used herein, the phrases “selected from the group consisting of,” “chosen

from,” and the like include mixtures of the specified materials.

All references, patents, applications, tests, standards, documents,
publications, brochures, texts, articles, instructions, etc. mentioned herein
are incorporated herein by reference. Where a numerical limit or range is
stated, the endpoints are included. Also, all values and sub-ranges within a

numerical limit or range are specifically included as if explicitly written out.
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are incorporated herein by reference. Were a

nunerical limt or range is stated, the endpoints are
Wo p@buzso2 Al so, all values and sub-ranges w tPCTISER005/000875
nunerical limt or range are specifically included as

if explicitly witten out. The gnvention cont ai ner, or
pod, uses d i gh barrier sé s, hig ervi gus t

.h l,yi .
The hTisria AFORGIRET, (G ety oo rdng ek aaslien pple highly

impdIERid £ Mbidtard adic o MR e ighAlREerI8MHGS Llaptld for insertion
contai ner may be adapted to be a part of an .inhaler

into devirgepowdey 'inkelers devicer ef thaecortaingr mar, be aglapted to be a

| | S'r?l]rl te? ai ner are constructed from sel ect ed
al %%ég. .
part taerHa S anae/?or materials treated such that the

wal | s, especially the inside wall surface of the
gont ai n

) er, ,cannot_rel ease er that af t the .

Dryfrag CHEF N HESe TEANS Bialbad cs it 1 ERLTS Hel B (container are

condtBALEROfrofs 1¢Q2HCAlatEARRSaHANee magstidlshBleated such that the
construction and materials should not be in need of

wallpr espesiedlys ihgeinside wallhsudaceaal glis ceataimer prapgpt release

26,:924 79).. ‘ | at i
a0 iy T RO PO BB AT A5 he e
is rephaees Agel ddgivaktbhbequaned,nsomatieer cGastnation ahdl paterials
sbhoohBaF HETTREER CHIDTORRgTs BHRRTSRdsiarie (RS Rybjication DE

101 P2gkagiung coNSIgUIIZEIOOT79)TBAST hAl eRANGABPIRAHIANE @fot a dry
materials. A'high barrier seal represents a high .
mattiEal hed expai aftermispeciad dapitng Pheeessogelagin Fllteantaipg water.

enk iy 5 o el PR SRABELEPLAR B b goncernca

matétigh barrier seal may for instance be nmade up of one
or nore layers of materials, i.e. technical polyners,
al umi num or other netals, glass, silicon oxides etc

n11s kN i i tut i i ! f .
H1g§fjlxl g{warg&gegggf 4 td %1'03{ {}%&%ﬂngaééh@fé@g@'&l drf h&erial or

arrier seal 1s a mm PCTF

comphzatiensuof cahterials. is higbabeirtier as¢al tepfasenks gh high barrier

barrier foil. For,longer in- i L4 -3l ils. ., - .
csaif Bk o8P St RIS olRees R M Bl Ly, e i
can§bPEfR off ighirhbly hftownttst of neitér its thenteldaof gpaiwder. A high

construction nmade to harbour and enclose a d

. L se of .
barréetyseal; BayoiIrURSIIRES egrasis LA Qi O&iTREFS 1Ry q ¢y materials,
i.e. HHfcal polymers, aluminum or other metals, glass, silicon oxides etc
that together constitute the high barrier seal. If the high barrier seal is a foil
a 50 um PCTFE/PVC pharmaceutical foil is a particularly useful high barrier

foil. For longer in-use stability metal foils like aluminum foils from Alcan

Singen is a preferred choice.

A "high barrier container" is a mechanical construction made to harbour and
enclose a dose of e.g. tiotropium. The high barrier container is built using
high barrier seals constituting the walls of the container. The term “pod” is
used in this document to describe high barrier container, characterized by
having a bottom suitable for receiving a metered dose of a dry powder, either

by volumetric, gravimetric or electrodynamic filling methods, and further
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hi gh barrier seals constituting the walls of the

container. The term "pod" is used in this docunent to
walemsnzidoe2 hi gh barrier contai ner, characteri zePCHyE2005/000875

having a bottom suitable for receiving a netered dose

of a dry powder, either by voljymetric, gravimetric or

chafcFEEA AN Be bodlklhl i REE Vg&ﬁ%an%% be plif pr Ryl open by
an openhelesuidt that thpe eheﬂaseﬂaﬂbébynmy bpereessad bytdhatictiba nozzle.

enclosed dose may be accessed by a suction nozzle.
"Directly | oaded" neans that the netered dose is

"D1r139@3ﬁ eShdbdregicbns tHa tHeemighdb@bsd & lcFaQTétcPHﬁ%Eﬂ?f info the high

out first filling the dose into e.g. a gelat
barm@zpsoun@mandl ¢ hwithendll Gestrfyliogethsr dose entsf etghea gelatinr gapsule,

and HEABECIbERRTY' G5 it Br R PHAANL BFE RIS BaBlutts) in a
secanlirgi petléadeonrld obdedgh Bdiriediead iRateriilses are

preferably made out of alum numfoils approved to be
in direct contact with pharnmaceutical products.

TheAhlx‘%? a'F]EH;/rlef | SotRaheO! o pééjp%%h%d' Ryik e?ﬁe@i%ﬁﬁ%r?t doses are

gen are conposed of technical polyners [am nat
preferably anadienomt 66 aluminginy doild eppobied He bmnm e:hrect contact with

mechan ca roperties,to.avoid a g
phalfRRRERHR AL PR nihgRiRlRL s et sl (Smerly in these
aspédtdmganetrd10y | af®r c dedl tdfp‘tedﬂﬁrc@@8ﬁﬁl3frh@f@ Azfathated with
Packagk@? Lawson Mardon Singen GhvbH. This base foi] is

alurai} & fail oo Lees thin HailibRURPTSEL mochamcli BraRgfties to avoid

d f
cracihy 5t Ol | RLACES, OButie FobLiBINS! KRBALY BT suitabie
alurhteaml G rfum podls . 1sTty[33 11d/9-0a868 foirh AktarbdDa:cdiarging Lawson
f.orned i nt ired s alin e forne
Mar(igh St BB, 5 BEes REPEs o Biiyite o AdgmmogERinum foil
25 ﬁrﬁl br1@ﬁtd&l lp%ly?étmli@i@ l;fﬂhW(OPAWd’iﬁ‘tﬁé cRh U Ngige refafik alumlnum foil
exanpl e of’ sui tabl e al um num seal i n

andf%@| umorrlg;ddBVCs fﬂyp&mitlas%ob%hﬁ&dm of dhe ahtrm@uﬁg foil. This
lam %8 gﬁg b§' 88 f%’é'd Hﬂo t%%a%é%% gélﬂeg&f of e?lllfli% of the

am na m numfo
fornoed tcbatehmrleghtlas mberm;'ﬂl}t kenal byi asing ai Ithmmbracover foil of pure
heat - seal r.on the dull side of the al um num .
alumigiim op dangaeLec AU By end sy Rier o fHEBlA o a suitable
alurhREShN8EalALNbiRol 855ds QQ e 3982004 9PP$ Al Blcan Packaging
met hods dependi ng on what er| als and what foil

" Lawson Mardon Singen GmbH. ThlS sealing foil is a laminate of 9 um

aluminum foil and 6 pm polyester film on the bright side of the aluminum
foil and a heat-seal laquer on the dull side of the aluminum foil. The
container and cover foils are then sealed together using at least one of
several possible methods depending on what materials and what foil

construction is to be used, for instance:

using a heat sealing lacquer, through pressure and heat;
using heat and pressure to fuse the materials together;

ultrasonic welding of the materials in contact.
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construction is to be used, for instance: using a heat
sealing | acquer, through pressure and heat; using heat
wapasperwssure to fuse the materials together; PCT/SE2005/000875
ultrasonic welding of the materials in
contact. Preferably, sealing sudaces of pod versus
i4q.ar r oxlmat e 5 mn.w.de to ensure a. hi .
Preftfiiyy SEa AR IR Lot pod elNudPE o4F PR PcfRA s mm wide

to ensuentiloight dpailitys ldakdeed gehlpaded with a fornul ation
of a nedi canment conprises a flat or curved dose bed,
e.g. a forned cavity in alumnumfoil or a nol ded

TheR¥4ldd pbl & 1R MR B %é@%s dietd léa@écg Q}&éi{?]ﬁrée{ fdmulation of a

seal foil against ingress of noisture an
mediepmicgh eampeiseseagilabforatumvetldase hedprbgnat famed cavity in

] I ials., Th | ed, dr.y, hi .
a0 0, BORARE e 6L e AEFLSSh ot 080 i

sealndyil f agairsstpangress afsepsisad® idredn btHandeteibAr matter, e.g. of
I i nsertion i ntg,rfé&,l nh?:ér device for adm nistration of
alurguin OFfLOmRRIERT IR @1 Ay ENY M RarePelyaneh Mafgriags. The sealed,

dato _ e : i § |
ey e, D36 R g K8 SYARPLE o BBl 05 elmay form o
partDof fasteparetmdtemt ini@roledl domiasediorRdniouan ath#18r Odevice for

| f 1 al =50 % Ex d i | ff
acnfBibEh RS A, T oEBelt RPTERTEL ol B 1o dote, o
a noexampitégeéxampdd:e of 20 g/m 3 per 24 hours at 23 0C at

a presuned driving difference in Rh of 50 % For
exanpl e, tests have shown that a seal ed high barrier

pod ofcblﬁgaiﬁle%ﬁla@é}%\éq VoRLAIN o ffge Oof tiotropium
WwWou

preferably not have a water transmnission rate of
mor e tRHactve diffusSioioares 4mm2at 23 0C and

di ffer Lal _Rh = .50, % it t e Suit for
an i n-@gtu?lpﬁecoc}?smi pﬁ%}% g%gé%gor %goPﬁlﬁttagé rgrgya%‘é
t r anspdisegehtibb Rl s€80 0§ demands put on a different

type of container, e.g. a blister. A blister of
simlar size to the pod in the exanple can be nade

oS5, 0 U L Tl B S o i i
example pbd (@ of 28 g/m3 per 24 hours at 23 °C at a presumed driving
difference in Rh of 50 %. For example, tests have shown that a sealed high
barrier pod of the size above holding a dose of tiotropium preferably would
not have a water transmission rate of more than 20 g/m3 for 24 hours at 23
°C and differential Rh = 50 % conditions to be suitable for an in-use time of
maximum 2 weeks. The results may be transposed into a set of demands put
on a different type of container, e.g. a blister. A blister of similar size to the
pod in the example can be made using a typical high quality material like 50
um PCTFE/PVC, which just meets the diffusion constant of the pod (=0.118
g/m?2 when re-calculated to at 38 °C and 90 % Rh). If a pod containing a
dose of tiotropium is intended to be in use for longer periods than 2 weeks,

then a more moisture tight pod must be used to protect the FPD.

In US 2003/0140923 Al, a way of protecting a container filled with a dry

powder is discussed using an "active approach to help if a proper high
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g/ m2 when re-calculated to at 38 OC and 90 % Rh). If

a pod containing a dose of tiotropiumis intended to
wheoosn28e for | onger periods than 2 weeks, thRCI/SE2003/@0875

noi sture tight pod nust be used to protect the FPD. In

US 2003/0140923 Al, a way of protecting a container

f.illed, wth.a dry powder is di i an.; i
bartier, sE4L HopI Tt B PR Er et o o TS Bar P Lt LSy #82,214,
moiSQirebgbaniiny eliEsicdants ibcdBordied anthdSmatddal ahd, fodmed into
noi st ucﬁoii?t:sorbl ng desiccant is incorporated in the

cavigigs ¢ o PEPHRSY 8 RFQAWEi ties and foils to protect
a product. These applications and patents di scuss the
possibility of incorporating a desiccant into the
Thesmtapplidatoing red gratenterdiscusat the ppssvility of inedmporating a

t he outer package for e device. This oagh 1S not.
desigganf it B2 8Tl pt ffe SEPLERicr O anfRHhE vk SF linto the
outdfepkekapy fdtithehddvied.r Thid apphsicladenesianewbdhBhebeen used

r) has inside the device an anpunt of silica gel or a

for fdreHaael 20, Yqadpett tperatictdpyi beabibates® pirgibdistraZeneca.
Turéﬁlélafér@. HQM? i% rthF gdé‘{]resz : ;{a}F glhgﬁﬁﬁh@‘:oiagﬂicgu E&N 811; f'fhg Znixture of

-tinme. Turbuhaler as an outer®pac
diffarenprypes bf desiabawits d¢o chnotect theedtry pevwatertdwrinellfe in-use time

bef are enj L. Jalfunl(r) fr Focus I nhal ation js
and g AR ShMsishe, Tntbibalt e sp TR A Gufitn Saekdze to protect
the ek e atirdiy thsitdact g tHeviaf bEfere2BpeAIn®f TAEGhO@Bin Focus
is normally very small in this type of construction

Inhalagionnhis @dsmatsingra desiehagt bamrpesctst diy pewelesdormulation
insigg %h8 u(%e. glﬁe}?% rb.g??#g@ Bf? ggﬁiceén@ ig ﬁo}ﬁf%ﬂﬁzée&c%gﬁaﬂ'@ythis type

€ use ct cones In
of cpnstmudtidrhearkdPRhep demdrinds vaar ytheohigh dfaraerosehl 1o ngrotect the

powReR PR U SEEnATHURGIEY AESIUNGRt SRaY (K6 LgeRgup before the

prod&E0sehiedgttd misdescri bed in WO 02/24266 Al (US
6, 651, 341), the relevant disclosure of which is

i ncorporated herein by reference. In this context it

' SQ. | . I r
To S8, FOBS o LR TRy Sl o SEUBLAIIRor g e a et
of opéwitig the dobal@raatoges ffacion efahsewprichbefmkaticedose starts to

be SRSHE R e St WAl g D SRS B g B, the retevan
disc?éesfﬁ,grlregﬁfég’ﬂdigﬁ Wi rhSrd tBAORPRIATISH rBRIE8HEe Dih this context it is
also important to prevent a voluntary or involuntary exhalation from a user
of a DPI, who is about to inhale a dose, from reaching the selected dose,
because of the high moisture content in the exhalation air. In US 6,439,227
B1, the relevant disclosure of which is incorporated herein by reference, a
device is disclosed, which closes the DPI, should the user exhale, so that
exhalation air does not reach the dose container and the selected dose in the
DPI. The device also controls the release of a cutter and a suction nozzle
such that the cutter cannot open the container and inspiration air cannot
begin to aerosolize the dose until a certain selected pressure drop is first

present due to a suction effort by the user.
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device is disclosed, which closes the DPlI, should the
user exhale, so that exhal ation air does not reach the
walo®e/1z30nt ai ner and the sel ected dose in the DRIT/SH2065/000875
device also controls the rel ease of a cutter and a
suction nozzle such that the gutter cannot open the

s STLEE BP0 ESAGHAH TR R Bl s g o
singls onhslaftiorst fronesent hiklke bardes usghlonc@ife@hér byprédh@ced from

user . I nhal er, providing_a prolonged delivery af a
aluraate}émﬁﬁqﬁ%gcqr}%ﬂg%%s% Ryeferrst ngrdadimentt Pbifin Aghpler for the

delitirgNoPar H'gf p&Patr GRBARLREN P f&‘i‘ﬂﬁ%&icﬁﬂ.oﬁhah% ethod as

folls constitutes a preferred enbodi ment of an iInhaler
desdrifped e U1 20@3 0692538 41 dovatirantegecustynapplied in the inhaler

Nt

inhaler to efficiently and gradual |y aerosolize the
dose, when,  delivered to the user. ?unnarizin t he nost
&

Summasizing thasHost SIpPorianh ASHSFES 6f fhonBE-IFRble embodiment
; o, ; .
of tl%é‘oﬁrége?ﬁelﬁ%ehﬁ%?ﬁ d ggd &5 Qg‘ﬁ§ﬁs’o§rrwgg§sbea§%o?ﬁ§{%e§§@ﬂ dry powder

ont ai ner of dry powder ne anment ,
meddtrmkdt iosesetie podssivduiidhae executpdesuébithasf the pod

S arran .S t hat; .an_openi el.enent, _an_opener
e PRERTEN 3 et BB 8" RBSREAS I TRAL apf PogREfE floment, an
penet r ajperidie fwhieh ah engi@ndredhtivdetitodod! bt Viee versa, can
foil open and then exit the foil at another end of .the

pod, suRangtrate the fpdi At ome padeel e qpd.sslit dherigh) gpen and

di fferepffE ttﬂla?f&Pia@tarfbghéf‘ iehdogggqe gad,! ?'ucﬁ Rfiat the point
opener, normally integrated into a , or’its

associ aifepenpetratioal isoprderahly aliffetdret freahithg paint cfvexit of the
fromtﬁe.dose bed area and the dose, such that a

suctio 0HOZZI e followng the opener in its track can

aC cgis opbAepovdemdlly iftegiatsr] intdiey WP sedts aiskosidfied parts
be fol ded back into approxjmtely the original
posi t i GHseFan samteledotlec sealing dod rwasn froma thel dosth bedrea and

oL e SN oG e SRS PSR G e in s
such t Haacklwan access the powder in the dose;

+ the unfolded foil can be folded back into approximately the original
position by a suitable arrangement in the DPI, whereby retained
powder cannot easily escape from the pod;

« the bottom dose bed area of the pod is flat or curved, such that the
distance between the dose bed and the suction nozzle can be
kept reasonably constant, which ensures consistent airflow

conditions during dose delivery.

In prior art opening of a container for a metered dose to make the dose
accessible for inhalation inside a DPI, is accomplished in many different
ways. If dose capsules are used then e.g. the capsule is split in two and the
content poured out in an intermediate area in the DPI from where the
powder is later aerosolized. Another common method is to punch one or

more holes in the capsule, blow air into the capsule and optionally vibrate
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di stance between the dose bed and the suction nozzle

can be kept reasonably constant, which ensures
w@oemwsiisioent airfl ow conditions during dose del PUBSE2003/600875

prior art opening of a container for a netered dose to

make the dose accessible for iphal ation inside a DPI

[ i [ .ff.ere ways., | f dose.
the eBpR0RERCh IHEE LR, RERUSE 0 FR Mo R o ofitfpert pnd sucked
out tofotl'mﬂdaphaﬁcec dnt elné qaxserheﬂ aoggsﬂelﬁ @Illﬂaﬁhﬁexf,nﬂﬁﬂ @bleelalf%i@ can be

i n the I .fro ere.the powder_ | ater aeroso|ized. .
peclg il GHiCEc i o EREE 7 4P 80 SIACH DI S ol h dhe orian blister
or eldeepsanrsiibalt iRlMirdcim dHiftd A LARSHHRIAEnOPt i onal Iy .

vi brat et he capsul e such that the powder 1 n the dose

can be aerosolized and sucked out of the capsule. In

A 138 R0t RLCERBNIE Aol SRR il 90 B ana

su
aeragiolieirtd s beguntihea speondlstepeThertilessethashestedl drit step 2 is
ernmedi ate area_for inhaJation. A prior ar

. ' t
diffdEnt drier g Lis P e nols dpEnddng o the gieplepgd technical
somml,a@ﬁtoﬁpmazﬂfn Babés PEOWYRridY R ﬁ%&@ﬂné?%d Iha l%ipgﬁyghing up

between ste and step 2 is different from one
to mipiteexanddepungi deperdinge odephoyantians lofi dad user. This is not

' b LR: .cas t he.peri i s not defined
accflabld, B 4 oo bl AR Wor oot vicli i, aftsale S o e gmentally
affectedtibye bairig exposdd thiehesgivirolthent snside dceariablof the DPI.

froma nedical point of viewif the dosage can be
detrinentally affected by being exposed to the

Yet gﬁM{Hé}nﬂFemfbéé@ o r96r QM Sb9&iRErd 18t ttl'ﬁr ElredRQLR %{iﬁ sucked

] rawback of prior "art containers is tha e stream
in taiscreseliasd the dascastiosksi zik dftidedpewdartiackise aldseoat the same

- 1 ' d t .t ti L. h

timd 1 BN LReAReR3RePbor e R TR, ARk g o aree
ared aigee aheadvbers stbeediesrl ithe Sdggg@@at@@daﬁﬂep@ﬁﬂﬂ@QQheﬁle dose
are \%Qr%}par, icles, in the dose are ar

itrari I@{ suté{ject,ed_t 0
trariy epBRiectemc bt Yo «hilferents | Hacpaitalledeplesnning forces
hew tiche er g, he_d
ep @RI B0 Bt B8F LS4 SpEHUEL AL TR dose o
distpbutied Telatihe thusenirs stishinveMdst et din¢ apewdskyimi the dose is

.no_control. of the tim.ng. Were ho are made_jin th
celifigiofiiintdiop Gy uftitihe SOl PLTBe " iy R Wifse Boles are
madeoinntles cbABinef, e.g. a capsule or a blister, by a sharp, pointed tool or
needle, edges of the broken container material will bend inwards towards the
dose and the edges may then disturb the flow of air into the container, such

that some parts of the dose are not properly aerosolized and de-aggregated.

In some cases all of the powder in the dose is not subjected to the same
power of shearing stress because the airflow is unevenly distributed across
or through the dose. This tends to further hamper the delivered fine particle

dose and raise the proportion of retained powder in the container.

Another problem is incident to aerosolizing a dose in a prior art container
and that is that the speed of the aerosolizing air stream starts at zero when

the aerosolization process begins. The consequence is that most of the dose
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needl e, edges of the broken container material wll
bend i nwards towards the dose and the edges may then
waele@saeioo: he flow of air into the container, sPCHSEI084/000875
sonme parts of the dose are not properly aerosolized
and de- aggregat ed. In sone casJh all of the povvder in
{ he

s qay ey DB SRR R Ba Al B8l cannot then e

comghl stiety blet@ggmgaﬂaﬁ dorirightioe gfarisrpe)r@ QBeoudhithet@ndhalhel of the
furt her gi er. the dellv$red fine particle dose and
DPI hefare enger ?}? ba¢ AloraYst of theuses: powder in the
cont ai ner. Another problemis incident to aerosolizing
a dose in a prior art container and that is that the
Becapse dlothaseedsawbeoks 4 dyghi degnaeeafndstaggmgatlom i difficult to

I o
L I A ——
a pewpemm@g@fﬁﬂgeirﬁdefsﬂ doeead t he aggregates cannot then

be conpl etely de-aggregated during the transport
through the air channel of the DPI before entering the

The réﬁ@ﬁlﬁlrﬁfeﬁt'ﬂﬁl US®the RAGRY IR 594 S cu rrtﬁj%r?%\’?ﬁfdﬁsaﬂ PidBlems. In

egree of de- aggre?atlon S I eve
a pretarsed teepbogiment of be duieisent etuivém’unm,pwhetm appﬂedetu & suitably
e rcenta

desigRed DEE A cofTin ioatbr Be T dirsh bR e angutpicee

of tHH D@1, Beforpredbl £R@ilvd 6p@n§rt§fl@f aRdireeRBdi p}iatbheﬁr channel
resent inyenti on, when applied to a sui tabl gbdesn

in ﬂr_lfplDPTa agch farthes jate oh Syshion megel ef rerRegieda |th§dmc>@1thplece
Th1saeﬂ§ﬁ'1té§° ]r?&tea(félltbh %ighlair %Heb 1?53 entl]?l %q’%antcpthe inlet
e -app anne e

let air I'nto th prlaealr
aperdnde foff ther suationansazlei o@nnnopei‘ailmnlmeaimdl tthet beahng foil is

Th| ensures that a f pee
releqiid] AR GEaRT e, Al URBRRE (91 BRS el P, oPuE pifere is an
inteSig theTord 0BE | Sheriit SfRRES b UhdiD tROWRaling FRRLE Mhd Bbint of the
Is released sinultaneously w th opening of the air

pod.yH} gerelptive tmetion;, nemarnterred, Heg ik is igvadpedlyr slit open and
mm%lg%ﬁ&?%élg E ﬁ@d.t Q@azoe?bh{] theoal)séat Tﬁgesﬁcgﬂ&{xheg%%g lefolllé)ws the

el'ative I'oh, "Opener’ vs
opetpratiu ats yraszlki tbwtpbafamdtlm sulctiane nostly fe@iodimd ‘dymylearest dose

N L R G TN 51 N
has hﬂ%a@%aéé‘ééleﬁhléé R4 tHigheSpddeB| ﬁﬁflk%tpﬁﬂreﬁﬁ@e 3hE particles of
speed’into the inlet aperture of the nozzle
the dose and optionally to de-aggregate any powder aggregates, if present,
that are accessed a moment later. Following the opener closely in its track
the powder in the dose is gradually aerosolized and, if necessary, de-
aggregated at the same time. Keeping the distance generally constant
between the inlet aperture of the suction nozzle and the dose bed, i.e. the
pod bottom, ensures that the shearing power of the air stream going into the
nozzle is evenly distributed and therefore used to its full potential in
aerosolizing and de-aggregating all of the powder in the dose, regardless of
where the powder is located on the dose bed of the pod, presuming that the
dose is present in the area covered by the nozzle motion. Retention is
minimized. The time period between exposing the dose to the atmosphere

and delivering the dose to the airways of a user is clearly extremely short,
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has al ready accelerated to a high speed, sufficient to

rel ease the particles of the dose and optionally to
wa@lesoagepoenyat e any powder aggregates, if preseneCT/SERAD5/000875

are accessed a rmonment |ater. Follow ng the opener

closely inits track the pomd pin the dose 'S

norﬁ{aﬁ?“@ﬁ yﬁ%%ﬁ%‘?l%l 6i§gspe%ﬁgl nsg,}%‘fﬁ%ﬁggi[ é]él z?(%%r ie,sgla.ltrlgt(flfected as

far mpsesumﬂe ﬂngttk&eﬂufﬂwndihgtat&@wﬁh&& FhéhénBalkid, on
nozzl e and the dose bed, i.e. the pod bottom -ensures
that the shearing power of the air streamgoing into

In thl%ecafh%zﬁ)'h%résl:}i%VéPEMeQ'ﬁhrhgé‘t&ﬁoﬁ’&@d gelagggf %Ssy%ﬁ?%t& folded

its full potential in aerosolizing an aggr egat
backin téfe eriginvigesition byethio D1, vdyahdtlesss oat waatqaaﬂumny, the

d_of d
N e ey e AT T
medhartisim snofz the DRIt oo mntd?ahe&lh'ldlmnﬁelmmﬂiéi‘ezﬂfb pohglekimBy affect

the BRI Rl ChR D BbGE Y ESEHGA A1y Srokoruser 18

clearly extremely short,nornmally only fractions of a
second, ensuring that the dose is unaffected as far as
Thep@b@V@l wrifjen hdesenptiandiohgthet insphtips, prheiddsnialmdnner and

f | h fold
oo gL 0 TS SESTER R SR R ar i
enabled BPl maite dhctl@?@sthegfsah@?ﬁthﬂaghgﬂiMﬁgz: h?ZIF%d g’irt@wded in
retai ne e po u
Par?‘%ﬂalsf?fgré tﬁl@cﬁ% estmatier el aai%erlﬁlpé elaimisy venighngiake up a
partM¥gr end h@n@%“de@@ﬂ t{1 £ nd th | onoflgitBgede! container

or present a risk to the user. ve written
enclgestg Iapdi‘y)mwd@mmemamamndpscnfodassealmmhy powder inhaler,

craB 5, RS, 15, S b 1 Ll MR enicament
consist®e oft Ai finengblrtgRNtddaei Bﬂ @tr QA $te dnien p@ﬂiﬁﬁ&é&l@gmﬁﬂ& active

e sub ect matter of the appended_clains, which
mgrﬁ%leéltpzs £ feﬁntiaa@%rqogasﬁ%ut%% drpt high darriercserl ﬁ@hal‘eby the
H%&?é?e@ea?oef a’cﬂl‘—,erc@ﬂ‘l% n}?rﬁﬁ‘fa?l é’ §§ IfS‘laOlifcﬁ%@{“matter

dose for use in a dry po aracterize
especigily anblsrture,cdmwb@'npmﬁervh’fg thy cpmgmhaﬂ fireelipzartietd fraction of

the AR ReRdrcip S #0488 06" pgra enti et fred efhe container
is adastetli fodlegthed Wimdtrithobalectgt fRedldosehBreliMgiiethods.

Additional embodiments include where the dry, high barrier seal is selected
among the following materials, optionally in combinations: metals, including

aluminum foil, thermoplastics, glass, silicon, silicon oxides.

What has been said in the foregoing is by example only and many variations
to the disclosed embodiments may be obvious to a person of ordinary skill in
the art, without departing from the spirit and scope of the invention as

defined in the appended claims.
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hi gh barrier seal of the container prevents ingress of
foreign matter, especially noisture, thereby
w@e@saeipd)ng the original fine particle fracti oPCDSEX0D&000875

dry powder dose; and the dry powder nedi canent dose in
the container is adapted for her volunetric or
electric field dose fornuﬁgﬁgigsgds. Addi ti ona
enbodi ments i ncl ude where , high barrier sea

1. is sehedrdnemngcbitainel! q¥t NgafBERE! 8 Smapke@Nality powder
in conbj nations: metals, including alum numfoil

medi¢ationsioss: irtendadainr adminissratien ycesrpaeder whaaler device,

Rase £5l i,d_in the foregoing is by exanple only and
chaman)‘/;llvarl g{ilitgﬁg to the disclosed enbodi nrents may be

obvj,ous_t er.son of. ordinary skill in.the art, .

i t L EEaPTCT P Brineh SobsttnieLAPad Jivie ¢ fhottom acting
as d dysnbedmdaptedffonedriyvinght capreateintdt MBoFlMS 1.

A nedi canent container for carrying a netered, dry

pPOWdR! v e i &diceaios, dbsd,entied foadeadmthi tHe ?bamib E%otected

a dry powder inhaler device, characterized in that the
frompdendignanaticsn partietlady snpisitiee, aftppa@ healing of thst poch with a

: ' a e . cary Vi t he neter.e .

igtf e S8 408" PRee B B P Bl SRR AR, barricr
containdefbr tiioehblospddnetearedr ddbegt ed from foreign matter,

particularly noisture, after a sealing of the pod with

a hheghpbdr id dorgral st  thiaeftabdypdd afesfiRigniton £A8 Bedopened

into a hi %h barrier container for_the enclosed netered
begigadng atre IEskPrint of Hag Pedcand endingatye sesendi peint ¢ifithe pod

o , . ¢

by £ERpERSPRAGAENECH B0 Rivbr Betlcer bRl Bhofibn 125 1o the pod
or viseeregna. of the inhaler device set in notion relative

to the pod or vice versa. 2. The contai ner according

to claim1, characterized in that the pod has a fl at

bottom acting as the dose bed. 3. The contai ner

2. acqHdiagtdifet hatordingCiaclaghel | gkarddtelritdd iAahaed
has a curved bottom acting as the dose bed.

the pod has a flat bottom acting as the dose bed.

3. The container according to claim 1, characterized in that

the pod has a curved bottom acting as the dose bed.

4. The container according to claim 1, characterized in that

the cutter folds the sealing foil, protecting the dose, away from the
dose instantly after cutting the foil open, thereby making the dose accessible

to a stream of inhalation air.

S. The container according to claim 1, characterized in that

the sealed pod is adapted for insertion directly into an inhaler device
such that an enclosed dose is directly delivered from the pod by the inhaler

device.
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4 . The container according to claim1, characterized
in that the cutter folds the sealing foil, protecting
wo b@sdzwe, away fromthe dose instantly after BCI/SE2005/000875
the foil open, thereby meking the dose accessible to a
stream of inhalation air. 5. cont ai ner accordi ng
to claiml, characterized in that the sealed pod is
adapted for insertion directly into an i nhal er device
that an enc| osed se 1.S ctI del i ere from
6. ¢ hellh d0BIERAGE Harmarie ol o charadtarieat o
acc to cl , charac r zed i n_that, at Ie
oneaq% g(ﬁ’nﬁ’oﬁea%g]d?(t‘%\&% é‘é'ltat%‘eéf Boa reg lcﬁé’fler,vaé‘Fh ii§ adapted
for 1ﬁ@€ﬂ‘i@ﬁi ih®6 éﬂ‘siﬁhta[l&n dePic®, aid RRL e AN edS Hl%@e is directly
that an encl osed dose is dlrectly I|vere
delivesed drem podlasyed pod h‘ﬁihermhailﬂrccéevﬂe. The cont a| ner
according to claim1, characterized in that a sel ected
pod i s nade avail able for an inhalation operation in a
dry powder inhal er device; the pod is arranged such
7. thdfhd benpuices emlcbngdinfeoid clasnsll | chap&ttdrizé d dncidter
in the inhal er device when a suction force exceeding a
pr es etldces@Ipdcs i pphde dvhdable fomhal ihLgMbacop é”ﬁfatﬁtﬁ in a dry
ont ai ner according to claim?7, characterized |n
POWHRINAET d§NHEd on the dose bed of the sel ected pod

beconmes aerosolized and entrained into a stream of
i nHieape@dris dnranged Lﬂuq'hw@hat @hetpud §c|ahngrfpll is slit open by the

cutt e the ARl L5 e B SRl 2o R R0 4 preset leve is

apph:&l tortiethlhylel ldevidchal er deV| ce. 9. The contai ner
according to claim8, characterized in that the
encl osed, netered dose becones sucked up by a suction
nozzl e during a single inhalation, whereby the

8. delfwerssidihee aeeéfdlﬁlgetodaaﬁn&ﬂoeﬁafa gtfé&fth thatat

| east 30 % pre erab | east 50 % an
pr r afl s 7 h e Ly
acfclhge%tlar%r X 6n @h%/eagsv% e?% g 2%106 L%Jl&?tjﬁd pod becomes

aerosaliveal aard mtratmh:dt gnta) acstabamBof thhakdtiar azgdedsulting from the
Suctitotllla,'t E:Qrefcurrently with the pod sealing foil being slit open, whereby

available dose powder in the pod is delivered by the inhaler device.

9. The container according to claim 8, characterized in that

the enclosed, metered dose becomes sucked up by a suction nozzle
during a single inhalation, whereby the delivered fine particle dose amounts
by weight to at least 30 %, preferably at least 50 % and most preferably at

least 70 % of the pharmaceutically active ingredients of the metered dose.

10. The container according to claim 8, characterized in that.

the pod and the enclosed dose are arranged for a prolonged dose
delivery when used in a selected dry powder inhaler supporting a prolonged

dose delivery.
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pod and the encl osed dose are arranged for a prol onged
dose delivery when used in a selected dry powder
WO nivahizzoosupporti ng a prol onged dose del i very. RAT/SH40@5/000875
contai ner according to claim@8, characterized in that
the dry powder inhaler conprisgs a suction nozzle; the
suction nozzle and the pod are arranged such that the
encl osed dose is not accessed by the suction nozzle
untdd an air speed qf suffjciept turbu] ence _has been
11 Govbhe Satrined ierding fo rldin B eharnetengeaia iy
efficient aerpsalizing and de-aggregation of the
vk Ih PP REled dobalaBcompEISss A BHABPIARCEHe ng { o
claim1, characterized in that when the sealing foi
hasthse8HCHPN NegR, angdhgompdsar poangedssaek that the enclosed
ri OnsSi b f ondi4 i ons . . .
o s RaBT S hoRh pBAIECHE A hiP hsed of sufficient
turbsilendohartides, develipads igtadheal byctoneasizzg, tiherdog eensuring
. 5+ .13. The,.contai ney according to,.claimJl12,,
efficlent AerD8SE $A Hrapeamen oneo tute PRESE dBriheeotter o
fromthe pod, the sealing foil edges may be fol ded
back in an original position, thereby enclosing at
l east partially any retained powder in the pod. 14.
12. thefhoRrontaiger acsardingta eladimai neharaetarized instdwmti n
that the encl osed, netered dose becones sucked u p by
a subendhensealing doililms desnngiteopenakiae imow amien pod presents

. { [ . owder...in the. pod anounts b
symREEER SRt biRlaB it bRs i SODsBERY flafe Heapsivility for
an aifldwrizstio sefceioabhyzilessHibans @a&h@ﬂ?&i&e@@ﬁ@ &tk dose ;

pharmaceutically active ingredients of the dose. 15.

The contai ner according to claim1, characterized in
that two or nore pods are inserted into an inhaler

devi h d
13. devige sHENnER A CHRS ’%{J %ﬁ}]ﬁq m}wafiec%g?@‘iﬂstﬂﬁy

be delivered as neede g a sing ation

usi [ | CQ.1:El 1 he | al [ .
S M08 85 R e SIS FERIEA L St f e
mayoper fildedabackdénlén Arigihhbdaiitidel i ttesreby @netdsthgdat least

d owder .nedi canent. dqose encl osed in a seal ed
part]@@&t%%é‘?tatlﬁeg%n&erom %P?Hpowder i nhal er devi ce,

14. The container according to claim 1, characterized in that

the enclosed, metered dose becomes sucked up by a suction nozzle
during a single inhalation act, whereby retention of powder in the pod
amounts by weight to less than 30 %, preferably less than 20 % and most
preferably less than 10 % of the metered pharmaceutically active ingredients
of the dose.

15. The container according to claim 1, characterized in that

two or more pods are inserted into an inhaler device such that doses
from the two or more pods may be delivered as needed during a single
inhalation using the inhaler device, either sequentially or simultaneously

according to a pre-determined operational mode.
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characterized by the steps of applying in a first step
a user suction exceeding a selected threshold value to
w@:2@seazioo2 end of a suction nozzle such that a PEESEI00M000875
arises into a first end of the suction nozzle, whereby
the resulting gas speed into tfe nozzle exceeds a
sel ected m ni mrum speed; opening in a second step a
sel ected, seal ed container, a so-called pod, and
16. conAumehbldy otﬁaklehgemflg ancnh@tﬁzeiéid dQBS% @wdaﬁlm%dmahﬁ@qt dose
flrtendo zz| e; aerosoliz nathird step
enclpfied Fe%%ﬁd? oS Ee A U Ghee REWdgE heler device,

chawizéli byhﬁl@%slathe opened up pod accessible to
the stream of air just before it enters into the

Chas BB 1n F SR L BREE LR E i priposed threshold

Valuﬁetcatal secarst eod ofaveectian mpehesuahditatrozziseflow @riges into a
he opener

s 380 B1, B0, DL b T B Lt it e

nozﬂe\@@esa@ar@élb&td@aﬁﬁhhﬁhrh%ﬁeea dose bed of the pod
bottom whereby the nozzl e accesses the dose gradually

UNdgberfiABSIhSA %@Eoﬁdrgtleﬁ"‘é cenRdidd ons e%%on-#ﬁﬁ} %hhﬁiicalled pod,

according to claim17, character’ize
ands@@pmufreaﬂyam@lﬂggtm pnqlosedeicmmavaﬂafbldwm the Airst end of the
nozﬂgt|on relative the dose such that the air speed is

evenly distributed around the |nlet into the nozzle

fromab nnn n_.end. of th not i on
n; SEOROEREY o Ao bl uER NG pevagt oL thed o erspible dose by
malﬁﬁ?dt}@@fpﬁﬁ@diérz fi gl IRl thOfise Qﬁﬁ:ﬂé@' AR Leek8ble to the
ivery of the dose.19. A dry powder inhal er device,

stregBhpf Y Jh@tfh? offeiteintgng intasthe nerzlsozz| e,
characterized in that: the inhal er device is adapted
for receiving at | east one medi canent contai ner, pod,
according to claim1,

17. The method according to claim 16, characterized by the further

step of

introducing a relative motion between an opener and a nozzle on
one hand and a pod on the other, such that the opener opens and folds
away the sealing foil and the nozzle moves generally parallel to the dose bed
of the pod bottom, whereby the nozzle accesses the dose gradually under

consistent airflow conditions.

18. The method according to claim 17, characterized by the further
step of

arranging the pod, the dose and the nozzle motion relative the
dose such that the air speed is evenly distributed around the inlet into the
nozzle from a beginning to an end of the nozzle ‘motion adjacent to the pod
bottom, i.e. dose bed, whereby good aerosolization conditions are maintained

during delivery of the dose.
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openi ng of an inserted pod by the cutter performng a
slitting operation is comenced when a suction force
wexwseaehiony a preset level is applied to the i nPel/gE2005/000875
devi ce; aerosolizing of the powder in a dose into the
suction nozzle is delayed unt ids the airflowinto the

19 nozzl e _has exceeded, a preset air speed. 20. The .
1 i) & gl 2RI, H5Tics OmpTiREE Atk SRerEY; sad pnsuction

noz#leathhb&ctéisédindgidtce supports a prol onged dose
del i very during an inhal ation when used with pods and

enclihss dzhales edevipatis sadaptadaffedecaiving pt drasgetedomslicament

i e, | devi ce according to claim

Con%&%’%%%’c%%%rze gitﬁ%lz{l ’he encl osed, netered dose
i n @pesEingctofdapodnbertede pelichkedthyp dyttar spetfoeming a  slitting
ngzzle during a single inhalatio wher eby .t he .
OPeIFH R, S COTENCRE (TRFR GOHCUARUATSE BFoaEdig o praset level is

applie@sb tB@ iUhadéehtievie! y at | east 50 % and nost
preferably at |east 70 % of the pharmaceutical ly

actasrespigingdelets pedardnne dasedndeshe SAxtiomarozzle is delayed
i I ' i | 9 r jzed in
untl H8'HSE Shes RE TRl Hab LB B ordf P B RBE LS o
airflow conditions and constant dose accessibility for
an airflow into the suction nozzle, which gradually

20. SucKse iphalkd deiasattaringe daba 19) dhgracterifedinahat
i nhal ati on; 23. The inhal er device according to claim

19, thehahBales! deftke Rulgiirtdf 4 eprdiBagEQS80BES .
delivered fromthe pod, trhe seg{i n gf%i Iaogﬁg%‘gﬁ‘gér}g during an

inhafafiiere vlaer kusad aritls magisnandpers¢losed dasiesridiat @rechosinged for a

tially any retained powder in the pod. 24.
prol%écfﬁéé gi;%ﬁl & 'ce accor di ng to claim19,

characterized in that two or nore pods are inserted
into the inhal er device such that doses fromthe two

or re ds be deljvered_ as needed during a,
21. o Ao Rar S5VRF RRCRRARE thiiaie] LHuRCterizeg in that

segﬂq}gnti ally_ or sinu]taneously according to a

pr éhgeinlaperdbamebenssd dpee and selzstedra@dgmoanﬁ% sucked up by a
suctffif AodLRIGhAnY 2idthdte SIMBELE Witdehy Hilelivered fine particle
dose amounts by weight to at least 30 %, preferably at least 50 % and most

preferably at least 70 % of the pharmaceutically active ingredients of the

metered dose.

22. The inhaler device according to claim 19, characterized in that

the opened pod presents symmetrical, consistent airflow conditions
and constant dose accessibility for an airflow into the suction nozzle, which

gradually sucks up and aerosolizes the dose in the course of an inhalation;

23. The inhaler device according to claim 19, characterized in that

after the dose has been delivered from the pod, the sealing foil edges
are folded back in an original position, thereby enclosing at least partially

any retained powder in the pod.
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the pod is adapted to accept a dose | oad ranging from
50 ng to 50 ng and incl udi ng dose nasses within this
w0 20§@230265. The i nhal er devi ce accordi ng to clBCTSHEDP5/000875
characterized in that the inhaler is adapted to accept
a pod carrying a dose |oad inz%range from50 ng to 50
nmg i ncl udi ng dose nasses within this range.

24. The inhaler device according to claim 19, characterized in that

two or more pods are inserted into the inhaler device such that doses
from the two or more pods may be delivered as needed during a single
inhalation from the inhaler device, either sequentially or simultaneously

according to a pre-determined modus operandi.

25. The container according to claim 1, characterized in that

the pod is adapted to accept a dose load ranging from 50 ug to 50 mg

and including dose masses within this range.

26. The inhaler device according to claim 19, characterized in that

the inhaler is adapted to accept a pod carrying a dose load in a range

from 50 ug to 50 mg including dose masses within this range.



