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Dry Powder |nhaler TECHNI CAL FlI ELD The present

invention relates to a dry powder inhal er device for
wort@riecs18r ypowder mnedi canent doses, and parti eaitaERops/000779

to a single dose inhaler relying on a user providing a

necessary action and force in order to deliver a

sel ect ed dose nmade available in the inhaler.

BACKGROUND The dosing of drugs is carried out in a

nunber of differel®T wier HRR3EF cal service today.

Wthin health care there is a rapidly grow ng interest

e R
The ﬁ%s'eﬁ@_tin%{nﬂsﬁnlielgfneéafb br@i?))r ?{é‘g’g]% qgﬂﬁiert Seﬂ%%‘?*gg Crﬂ@tered dry

effective, quic user - el1very o
powdsrbstedicranenBatangse arite pafticokealy ¢ 4 shegledddss éshaler relying

often are.nquc igher than e.qg. oral adm ni st ered .
on. o 3fsEh) BISVITHEE' S scat cpdid 2 Bl B "WHELE, dntiver a
selectdd tbee mmdde aveilabpowilehe iARalern an oral capsul e.

Thus, there is an increasing demand for nedi canent

conpositions and snmall and exact inhalation doses of

dry powder with [ow relative standard devi ati on ( RSD)
The doses shoul d b8ALIKGROITNDdi f ferent si zes,

the 3t BRSNS ABEE TRk BEHERERY Bt e in tne

mediasl s¥eisd hstapcwithird hygaftbnweere flosr® issHiraghilly Efswing interest

. i nhal atj.on neegs to be finely divided so that the ]

in thegpeRsipyithyoihadmipistehing mesdcation thygswasa povgiarydigactly to
i L e Fof -

the ahafith BT 261 BB 10818 oAbl ORI i o bt

an effectgye, wheitk almal eerduienddy staliviery roft slechostbstamdes. Because

upper_ai r.wa ere they are nedicinally. wast and
the {8y R caRaltl s G ettt g eBsc s oraly
admiaiétek] GalmleS 1B inhald thhal dises0npEd Irilg Be RGALtIA of the

holding a rigi d unitary magazine including a pluraljty .
medigamegteppwrer mass in an oral capsule. Thus, there is an increasing
demand for medicament compositions and small and exact inhalation doses
of dry powder with low relative standard deviation (RSD). The doses should
be available in different sizes, such that they can be easily selected by a user

and administered by a dry powder inhaler device.

The active substance in dry powder form, suitable for inhalation needs to be
finely divided so that the majority by mass of particles in the powder is
between 1 and 5 pm in aerodynamic diameter (AD). Powder particles larger
than 5 pm tend not to deposit in the lung, when inhaled, but to stick in the
mouth and upper airways where they are medicinally wasted and may even

cause adverse side effects.

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
reservoirs is described. Each reservoir will hold a pre-metered dose of dry

powder sealed with a foil.
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reservoirs is described. Each reservoir will hold a
pre-netered dose of drypowder sealed with a foil.In WD
wO020Ba400AQ5 Al , GB 02 385 020 A, and WO 03/ 15857 pr&ir/SBZN05/000779
i nhal er using conpartnents to hold the pharnmaceuti cal

formul ation is described. The conpartnents have a
first and a second face that2will be sealed with a

In WQi 03/@04éPah bt &BNL 381080 dacind MPapPBdmB8S7s Al an inhaler
._desian ruptu | _bef ati;op and t

usinfeEh MR h@nid Rl hiid Jel RhachERlfical AR aReR f, Scribed.

The bofr});ia}rgrr%i{)teAlFm @pﬁmm@néaﬁlsfeéoﬁgcfaﬁé ritat evilbbeesedled with a
. osage unit for dry

foil. ﬁga E%Wgﬁtgarténa@g%tﬂ?%%&omﬂ%r%%fg@ aﬁﬂgneé Bbggpbtﬂr& the foil

befof® 1ﬂ1H§ElrtRﬁ{ 81 HE YR UFh¥n ROWEEudSRLREN 1e{lh§ect10ns in

one described 1n W 02/00279, the dosage un t haV| ng a

the foil igatpladkectimbpening easicr avel mudeaelispénabl e cl osure
menber possible to fit into the dry powder inhaler
devicce. The dosage unit is described to have a cover

In W Cyt304e80 Adl & Yidshgesaiie fdi diptwder ilrlisheRyes 8§ described.
bei ng of .a frangihle material. A separate part jnside
The degagie ik ininassile FOpESRTPARAIE PP S0fBh RV HpE r{}ﬁ,ler such as

the ngl\%dfgr%éeﬁg%e m gQ[/ obB79S &Qo%ié%%%%éﬁ% mﬁ: h&vﬁlgy a slidable

: I canent at or I s desc
charpbss 'ulblaesle@vb mdi wnt bpenaklti casune mamtherrqgmsﬁleeto fit into the

i nh ato |onact1vatdflow-|v rtin
dry AP Bhalr Bglieh ol i oBRe dobly Br dnaimiilonfate ¥ cover of
subs}tahﬂ]gdl@r ltRBC e cmlemétreat st ke NE’e¢aNBAL beRIg rcbfd @€ frangible
Met ered dose inhalers of prior, art, as in the above

matesialg) é@pamﬁeenarfemﬁé de fHhepdeiies Wdlsthek patsdy the qorer open or

UL ! grie for a long time. This depends
ruptﬁ étﬁe |n]ﬁ%] eS| gn and the design of the dose

cont ai ner. Bar rier properti es of t he contai ner

[ t discuss ng _t.he tion
tn U 2RI o bl o el "Bty & describe,
whldhhg posEbRatd Isde wds @ ﬁfedﬁé}ﬁn@ﬁc lcaseidgedric@i®hhlator uses an
uring transportation, storing and in-use. Thus,_ there

mha{l%tl%n rsdivated ﬂﬁWr@Wé‘atlagymg?@\We forniripseragt thpglelivery of the
med23ER: h@mg 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
question unanswered of how adequate protection is secured of the fine
particle dose of the enclosed medicament during transportation, storing and
in-use.

Thus, there is a need for improved dry powder medicament doses loaded in
high integrity dose containers adapted for insertion into dry powder inhalers

guaranteeing consistent high quality administration of such doses.
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high integrity dose containers adapted for insertion

into dry powder inhal ers guaranteeing consistent high
wquedsiegs1adm ni strati on of such doses. SUMVARY PO®/SE2005/000779

present invention discloses a manually operated dry

powder inhaler device (DPl),that relies totally on

power provided by a use E/I Lvering drypowder
nmedi calti on doses. The (évﬁ\@ ggﬁtapabl e of delivering
eqdi I j t i i
The B A 0 PR BT AR ATED AP AS dnhaler
devioalc(DRl)althdt rglies tsEilyobntevenpadededey eeuser fat Holivergng dry
so di.scl.osed for liyering a dr owder (qredi c

powdis e SEHeR ot B lFatE docetedoph HeiVBHist 8 bnclosed
dose Odlirac¥! frofn S€amecsecd ettt beniddser,c didaitedrintd the DPI. Dose

_optionally opened concurrently wth a rel] ease of the .
deliveios és apnantalpsativateroy & UskE Qothfeinhales dedce. A method is

also HT@@J}?&% ;fgr ?ieﬁiﬁtg%i‘ﬁgé n@gfs ggjw%fétri ¥ed¥arhBit RIGiRehirectly from a

I'nventi ISt cont al ner, when made
sealeavdbs@bbatiimea tbRL uses afat DR. Besepesradingntli¢ dgsasmentainer is

.Starts to inhale through {he [, .t eb L4 -
optiofl S Sk AP AR b U TR bar 3 Mo Bt B tzarion
of thé 'ﬂ%v&&b%eirﬁer’ch@ in@alhdGoRRERAdeatnn @ particul ar

enbodi nent a sealing foil is opened in a relative

nmotion of an opener vis-a-vis the container, where the
speed of notion is controlled by the user. Another

An ogféct%ﬁ}gi YEthE rEQ&qtp{r?\fe‘?ﬁLoﬂ %%?HE{ Qﬁfi&o@?énfdiﬁeﬁ,p%@n made

( alr streaminto thne r.esutlng romthe
availabhaimti BPIj $s hatlto be prenedxuesd auser startsi truimkplecdrough

tne 138L 3HEr oG cBbPRl B SRS kb5 BB, AL ot Bessure
beforREahé MhdeObbnbAheg igpsmatkd.sir e gadtienky émbudihent a sealing

_dose, whereby a suction nozzle gets free .access to.all
foil isopemedpsnadielative motiss of gy PRENERFIS-AREP dhesrpntpiner, where
ti : ASRSG nt invention a dry
the Sé)oe e?ﬁlgl?])%a%re}saéew %leleﬁsﬁ}g?éégl{lgggd whi ch i s adapted
to receiving a dose container with an encl osed netered
dose. The container is opened by an opener when at

Anot%}%gsqttggcg%%gﬁﬁlp fpurt%tﬁ'gﬁp DR {265 R AE ép%ehhgf ARV bfiestream
into the DPI resulting from the inhalation is built up to exceed a set,

minimum speed before the air stream is directed to the powder in the dose.

In a particular aspect of the invention the sealing foil being opened is folded
away from the dose, whereby a suction nozzle gets free access to all of the

powder in the dose during the inhalation.

In still another aspect of the present invention a dry powder inhaler device is
disclosed, which is adapted to receiving a dose container with an enclosed
metered dose. The container is opened by an opener when at least a
minimum suction has been applied to the device and the powder in the
enclosed dose of the container is sucked up by a suction nozzle when a

minimum speed of the air flow into the nozzle has been exceeded.
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encl osed dose of the container is sucked u p by a

suction nozzle when a m ni num speed of the air flow
wonvw/1éwds nozzl e has been exceeded. The present PAESEZ®5/000779

is set forth by the independent claim1l and the

dependent clains 2 to 8 . BRI EF DESCRI PTI ON OF THE

DRAW NGS The i nventi on, togéther with further objects

and advant ages thereof, maybest be understood by

The %r%’ﬂ r@ex;le% D{ {al lfQWH"Q:) el ligdepeaelehrt bfﬁhﬂ akeand the

er wt e acconpanyi ng draw ngs, in which
depeﬁdeqt tlaitgttoa®es a side view of an enbodi ment of the
invention, and FIG 2 illustrates a top view of the
enbodi nent of the invention. DESCRI PTI ON OF THE

of - manu RIS, EVERGRIBI R A8 THIEDRARINGS orl ) °
The ﬂ%\l\gﬁid t@g&ﬁ%@ WRH %f‘@fer%‘l@je@%é hd d@ia&{tﬁgeﬁl rﬁhereof may

e di sclosed inhal er device is single
best dmsamdnhaﬂoeud byl yéfagring tohthedodewis aiatgéﬁdf@?scrlptwn taken

togetfiR A Eh (B AP RAe L fo0 LT 4 [V SURY oh i s | nt ended

to be | oaded with a repl aceabl e dose container in a
first action by a user. In a second action the user

FIG. IINSe{ih$strAee P9 %8d € wiofeh émbediment piaherinkedyioby and
pushing the slide into the body by hand force. Wen
the dose in the dose contai ner has been delivered by

FIG. % qf‘h?tFép C%'tbﬁ%léfr & t%légé}hbgﬂﬁmghttd?%hlerlﬁ%ﬁhogo‘jy

a conveni ent point
user then renoves the spent cont ai ner and elther

e " RSB Ao, "

preparation of a new dose delivery. In this manner a

The rtﬁ‘\é’séﬁflhﬁkfeﬁﬁow tdiselosew alosevetnyyhe @fd mmanaaﬁyedpbyated dry
he user of the DPl on an. as- ngeded P?SJS f erab

POWdfPTell’&tﬁﬂér ideviem (DPRt ageeing anflgse 59 1”3%%? osifig @hfnetered
dry 155\;8&1 Hy&L y’{‘ﬁ@ aci1§cfo'§@d‘iﬁ'?fa?é1”&év1f:é q8d Qﬁ{%% Yok inhaler relying

, especlally nolsture, unti

on tl@@lpioavﬂremf awm]efwddqalwajmgdnymm deaesiof ﬁnedlcaments The

1nhaﬁer le%tcleol'rllag fa trplgvaeb% it ge, which is intended to be loaded with a

replaceable dose container in a first action by a user. In a second action the
user inserts the dose container into the inhaler body by pushing the slide
into the body by hand force. When the dose in the dose container has been
delivered by the DPI, the slide is brought out of the inhaler body in a third
action, at a convenient point in time. The user then removes the spent
container and either pushes the now empty slide again into the inhaler body
or loads a new dose container into the slide in preparation of a new dose
delivery. In this manner a new container with a new dose may be
administered by the user of the DPI on an as-needed basis. Preferably, the
dose is kept intact by a high barrier seal, which effectively seals the
container from ingress of foreign matter, especially moisture, until the

container is opened in direct connection with inhalation of the enclosed

dose.
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dose.In a particular enbodi nent of the present

i nvention the user pushes the slide into the inhaler
woadys/midih a generally constant speed using a PCT/SE2005/000779

relatively light force at the sane tine as he or she

I nhal es through a nout hpi ece of the inhaler. The

cont ai ner se i nto,.contact wth

g is there brou ﬂ
In a Ak 18 GmBpdiReph s H9 Mﬁa&?ﬁﬂagetltma {455 PHghes the
slide §R66 B8 AnBesEr bEHySWﬂBta %gna@éa@;s cbhgtAis §p@Ridsihl & Fdlatively

a suction nozzle,  such that_ the streamof air entering
light fipres aihthe sameiigne asdiq A shaliehalgrethigughp mpathpiece of the

1nhaISelIJCtI‘h%n881%aﬁt1%r ea'?'1g ht}%gsgg Bh.%ekﬁoﬁﬁ 'éoﬁtgl%'t &P¥%h an opener

el ease aeroso ize gate gr adu
that whitd thd fil aodd bldeit awapdrom th.fr enehbspdsdostdw é‘hls aCtlon makes

ont ai n, dth t h
the i, GrElPale o e FCHAB N paP PR URE: G BHEABROIGHT entering
the ﬂﬂl%leﬁf A6RtidtpveRt irflet bberaneest e hetioh H6z#1Btdt0Righ speed.
whi | e pushed by the user is prevented from becom n
The dose fi$ @hgn@bsa releapedlg aptesnlinedngand (dgragaresaind; giacg)@ébf while
|n us L
the {hELE 0 B BRBAG BpdPtoti Ay Shglie g he suction

nozzreat)yhhems&&ﬁemséd slidadi ng position so that it cannot
nmove when the user exerts a |low to noderate force on
the sllde i.e. not until the user also applies a

In aﬁ attawerﬁ%airﬁen@foff%te bredehe ifRehbipnetiee @t)eed of the
| a

p or simlar arrangenent qpens
shdef motmn Wl’ul&o@mﬂebwthealn@lel‘ats prevesae frpie beeprHBEstoo high

by at % ﬁgt%.é: ?1?.'62 eitdr:uggj _llgch?.‘ L 4¢ a?lo ddighsd e tﬁ?rdﬁ%ﬁg’@bg is met

dose" Eontainar  into the
\NﬁhQﬁﬂﬁuﬂﬁ@@é@bﬁnﬁﬁﬁngﬁﬁﬁfgetS delivered gradually. A

particul ar enbodi nent of the present invention
conprises an overriding rescue nechanism which is

Prefé?‘%b dy)é,aﬁl'ﬁsdsﬁﬁg Ns1BELHS By SXRIER ia 5 TtrstOIRRliAl pdition so that

Torce considerably higher than the
it canootwhoveowhan bocaiser exXeoisca loviHer msglerate fogegtpn the slide, i.e.

rel eases the skide 0 n
not p&;el JE6E Alse & Fgﬂesegt % Hﬁﬂ?ﬁ%\éﬁe%{é&lpﬁ @ffort to the
mou@l@ﬁie@esdbfltﬂﬁ% {rdtalet MEhehpaeflap loe mﬂﬁtaxcarraatgetrﬁelgbbpans for air
reasonabl e dosa f
to be sucked in and atgﬁlee}s/gt%el tlrg]eerglgaggse tfie rc]:ra]t%ch holding the slide so
that the user can begin to push the slide and dose container into the inhaler

body, whereby the dose gets delivered gradually.

A particular embodiment of the present invention comprises an overriding
rescue mechanism, which is activated when the user exerts a high force on
the slide, i.e. a forcee considerably higher than the normal low to moderate
force, whereby the catch releases the slide and the flap opens even if no or
too low suction is present at the mouthpiece. In a panic situation, therefore,

the user can still get a reasonable dosage even if he or she cannot

synchronize the pushing and the suction perfectly.

In Figure 1 and 2 reference numbers 10 - 14 of the drawings, like numbers
indicate like elements throughout the several views of the embodiment of an

inhaler device as illustrated, presented here as a non-limiting example.
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synchroni ze the pushing and the suction perfectly. In
Figure 1 and 2 reference nunbers 10 - 14 of the
wdreosigdas | i ke nunbers indicate |ike el enent sPCT/SE2005/000779

t hroughout the several views of the enbodi nent of an

i nhal er device as illustrat %d presented here as a

non-limting exanple. Figure™1 illustrates a side view

of an enbodi nent of the invention, where 10 desi gnates
Figufég'? HI0RALRES bepgiﬁ[e Ykewl 88 LN dﬁﬂl%n'f%ﬁﬂ?ﬁ:‘ RfRntich, Where 10

esignates the i de and 13 desi gnates the end of the
desi@iatele thehenlealeheboder ldxdemgnatésa rthe mputh@lmm dl2odesignates

the fide st gt rclioeithel o aentBaE fpe user cxerts @

force' ket tS RS 9Hdé4nf&fh@1ﬁ@§l@@%&ﬂﬁ

ntairner. In"a particul ar enbodi nent of t'he present
|nvent|on a contai ner and an encl osed dose are | oaded

F1guEeQ:£uﬁl|pe%% Rﬁ%r a Igt S’r{ﬁ"?sgf thgi teh%c?cﬂng ot %géd \'iﬁrcﬁ'cating the

aneous opening o

positiStia fffa 14adédelospajdrntaileat enmbodi ment of the
present invention conprises a slitting el enent, an
opener, which slits the seal froma point of

In apgglet§(glﬁ 08y fHofBndddtSbe %&@ ﬁ?e§e?ﬁt A0RG 1 E R Afftal®err and an

exit at a secon he dose cont al ner.
encld'stwls dosteaneolondest ipeneat PRI ifon svlateleuseminitiatadtdose delivery

necessat ame as the. of e In a
COHCPGWFHéW“%%%F%?Pg%a%ﬁﬂﬁﬁpﬁﬁﬂFﬁ%?Pf %CBPé?éﬁ? i nventi on,
a sel ected, seal ed dose container inserted in a DPI |s
opened and the encl osed, netered dose is. sucked up
Anothes pertiehlan gz odizneni of tae @gp@e%ﬁa‘feﬁtﬂ% C%@l@%@ % slitting

elemtep% Qﬁld eg{e?(%x;ﬂl%ﬁf Dt 1'[1"&' Se X6 PY é&ﬁh@ Rjr ﬁ%ﬁ?&ﬁoﬁ Qt a first

erab | east % an
end pf elfmsr dblsy mntlaeaet taOa%vmntn@fr exif at ke secoindeend of the dose

contRnAt et FREbARTHEFIGR ThPDReabt 1o ERpramRrly the

Samé gsqh%el%lﬁq (ﬂ‘(és&t contai ner and inhal er, which, when
he dose container is being opened and powder is being

sucked up by a nozzle, present consistent airflow

In a %ﬁ%‘ht' optc‘ei%.??en b HaREnRCse AL b#)i‘égéhtf vdd¥on, a selected,

e suctron nozzle du
sealed dose container inserted in a DPI is opened and the enclosed, metered

dose is sucked up by a suction nozzle during a single inhalation, whereby
the delivered fine particle dose by weight amounts to at least 30 %,
preferably at least 50 % and most preferably at least 70 % or more of the

active pharmaceutical ingredient(s) of the metered dose.

Another preferred embodiment of the present invention is a sealed dose
container and inhaler, which, when the dose container is being opened and
powder is being sucked up by a nozzle, present consistent airflow conditions
and equal dose accessibility for the airflow into the suction nozzle during a

dose delivery sequence.

Another particular embodiment of the present invention is a sealed container

and inhaler arrangement, where the seal is slit open and folded away from
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dose delivery sequence. Another particul ar enbodi nent

of the present invention is a seal ed container and
wonh@&liess1ar r angenent, where the seal is slit opewsSam®s/000779

fol ded away fronthe dose, such that the dose is

efficiently aerosolized int9 a suction nozzle,

rovi de t |east.a m ni pum'of suctio wer is .
the dfisgy (w6l DiehEARGIHIS RTEHERYY rASTBROREH S0, GvaFtiop nozzle,

providB8 GeMeakPed fndniFhhi Fedyudfidnn ngmPe’fC?éi‘ Cﬂﬁf]ﬂie%p t¥ the nozzle,
preferably not exceeding 10 % and nost preferably not

wherghky etimigos ofpiwdérimihe vonphimerds eniniszkzed and not exceeding

20 %, Jefdl B S Hosb i o B BEl TR ciBding 5 %
of the aictivedlesmetaceditical argradpes(sjefeheantadnedr dosd bymass.

than one, for a user initiated adm nistration and
delivery of one or nore netered dose per inhalation.

- | - i td i
pceok g OSB89 i gcone

whichhermngess elbsemepatainedss df | moae sthap eonahdpata ovseyy igitiated

R AT T E O S
one éBbdimeht d¥sBedantAtioar sne \doise ftomyirte anseimedsanganged by

used before it becones necessary to provide a new set .
the ighalrys orcdakieryek thafamlesed pisteirchtope di 2 qungleinhalation

by alisdredHe 88§ilg§i1°8f3 tﬁQ%ﬁhﬂﬁf cd.)lﬁterﬁ)isf soweBat %r&%ﬁr@er@ are to be

container carrier, whichis t oaded into the

insertedidhés th€onhader andathohumbenpf ddser eontednprsehich may be

. i,nyention i.s, advan eously_applied include ast :
insergedstich H955 REBHLE FRErTEs arenér 14 REYUR St set of dose
contéi@lerk] Anbiher thtbsdiannofeduieed Bhenht denstasee dose container is
~ non-exclusively: Disorders of the aljnmentary tract._or,
first mpiegeaRia e YIREIRTSATITerdlsh 6B BaoarsadodIthe inhaler.
system Di sorders of the endocrine system Di sorders of
the respiratory system Genital or sexual disorders
Obvibusoarkess off thdrapyusdidrar the preseomisyehsions jystadvantageously

apph%'dS ?rrlcci%%se %fstl'tlrrﬁ%, oY Sakt Sltogflnl, but other examples of therapy

areas, not limiting the scope of the invention, are non-exclusively:

Disorders of the alimentary tract or the digestive system
Disorders of the cardiovascular system

Disorders of the endocrine system

Disorders of the respiratory system

Genital or sexual disorders

Disorders of the muscular or neuromuscular system
Disorders of the nervous system

Psychosomatic disorders

Anti-infectives

Allergic disorders

Protective or antinoxious agents
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Psychosomati c disorders Anti-infectives Allergic

di sorders Protective or antinoxious agentsThe present
wonveneeas may be used for delivering single PCT/SE2005/000779

medi caments or comnbi nations of nedicanments in conbi ned

doses in a single delivery Qy an inhalation route The

The prosaméalmEUoR oWy (o UsBat o e HpHBeSqIELF Py dopacnints or
comt%h&ﬁoﬁgroﬂﬁ?&ﬁcaﬁ@ﬁgdnf ESHiH’iM@&tdc%%sbﬁl %pﬁiﬂgiél délivery by an

imting exanples of suitable medi canent’s
inhaliatiodr youtmdﬁhe fiovemtiohi offersr en empantunitysio impreve dhe quality

I
of trqq% | VetJ(& adc?lﬁf (g%sstf%l?.( b he gﬁg%‘%tlht&;‘(}’fe gf it usg‘lféets'?l%[uld the
nver[ﬁ&p%aépplméd@ﬁ th@rﬁpﬁbl nat| on with other active
substances are insulin, sumatriptan, fluticasone,

fornmoterol and tiotropiumto nane but a few. As used

Non-ﬂ%i@iir% e&gﬁ'ﬂ:ggé Qﬁeﬁgnéﬁiee %&ﬂc&ﬁﬂa’ﬁt& rﬁ% al%z Ltl?owder form Whlc;h

consi I Ng sen from and the | e i nclude
are emxhemtdy ofitahke dpealdlivedy neft dosages U thef presmiids invention -

s T BRSSO OB ions or i

combiRBkio#C WS , otdled. dBRivel andskthaces n- anee | hesuilos aswshatriptan,
herein by reference. Wiere a nunerical [imt or range
flutiqasogeafeanoterel amdhbptiopiaretq Ramp Byt %A*% al |
val ues and sub-ranges within a nunerical limt or
range are specifically included as if explicitly
As uskd teznimuthe phrgteadsalseidniroel thewanup: eemsistag of," "chosen

tromg; e tBR ik Srotare S 050 SR SRRl B ERLECT (o

the walls, especially the insi de wal | surface of the
contai ner, cannot release water that nay af

All mefireaceen mAEBES napRlicabeassudkSthat St ec thgocumems
publg gat trd S R3S xS 4 RHHEE din RPultibAS] %@é mentloned herein

guence, conl’ arner construction and materials
are ﬁdwupdratteti heré¢in bgerbfefermeocwmes s uyyeesrisglilimither range is

stategy rtggnelggg(l){n gtallr%nm uglo&. %?s 0, 411 vafue(,su%%og%or%@es within a

numerical limit or range are specifically included as if explicitly written out.

"Dry" as used herein means that the, e.g, walls of the container are
constructed from selected materials and/or materials treated such that the
walls, especially the inside wall surface of the container, cannot release
water that may affect the medication powder in the dose such that the fine
particle dose (FPD) is reduced. As a logical consequence, container
construction and materials should not be in need of processes suggested in
the German publication DE 101 26 924 A 1 (US2003070679). As an
example, gelatin is not a dry material and even after a special drying process
gelatin still contains water. Generally, “dry” means the medicament FPD is

not affected by the concerned material.

"High barrier seal' means a dry packaging construction or material or

combinations of materials. A high barrier seal represents a high barrier
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exanple, gelatin is not a dry material and even after

a speci al dlrlyi ng process gelatin still contains water.
waemsriaddly, "dry" means the nedi canent FPD i s ROT/SE2005/000779
affected by the concerned material. "Hi gh barrier

seal " means a dry packaging,construction or material
or conbinations of material . A hi gh barr

again]lcsdapm_eisaium andhiojhep dpraign agatiedt amsh Ere ﬁégﬁatf%gﬁa’lr%ﬁry” Le. it
reign tter d ' o ii% i - .

connt S BBy el B i bt i
barrit©adabinofsteinstdnbe gie herdd ap cleehe waymboe layenrsaplmaterials,

) be nade up of one,or.nore |a ' .

L. t0ernal sRpeyensuSe b G B, B4 eienf oxices et

that ’Edaérétﬁef‘ cBhkHestStge ‘l‘ﬁ%‘l‘l BeagRirhgyal cCIiNgte higle bulrehisghl is a foil

rier seal. |If the |%.h barrier seal i,s a foi .51%) .

a 50 g ;Rclﬂrgspﬁt@cpnhamm cal foibis 2 Earatwﬁ&aflwcuﬁ%tleﬂl@ug barrier
. set.u | ri . il r i .7

o $3F et} -0 100, me B0 pUOTREE el i Aloan

Pack?ﬁiiﬁdfﬁima%bﬂ MaSilog Singeh GinbHipa gfrefereed choies. A

barrier container” is a nechanical construction
made to harbour and enclose a dose of e.g. tiotropium

A "higﬁeli)&ir%} DR IHiBEr"CIANY dhdtianisabbbhétrustion hisgle tahatreour and
eal's constituting the walls of the container. The. . .
enclds&; m dosmohicmgr tiotenivee. Thet high BIETiFERONBIRRIsLT Ppilt using
. .a. high barrjer ¢ ' , a erdsz b ' a
highp SO B o SFbish SRR ) (RFCVATRCIIT e ottt S torm
“conRAWEET is eidddein thiyalacmhent tor desative edjrighi atri¢n cagtainer,

met hods, and further ch terized i '
chargctegiged Wi}é%‘”ﬁ&ya gptgcpr?{ gﬁggﬁieg ra{‘%c&gﬁlgg%f@%{%%g?aose of a
dry bR&RAC!E & ol bl ca6F esiset olynansiac fillomg newtheds, and

rectl '
y loaded” neans that the nmetered dose.is ..

furthqraﬁlleairaﬂtcnmcﬂ yini being sealkfighy afail evhichmaaydie slit gpen by a

without first fildi ' i
operiiSHLoldF s FukosR 408, a5t Brecsuds by ghakin norrl

containers (capsules) in a secondary package nade of a

., high barrier seal material. The, high barrier . :
D et Sne e S abier e R ARG Sy nto the high

barrperre%ﬁ{t%.%é(r nadey bRt WindhEddse anpreoged gelatia capsule,
I'n direct dontact with pharmaceutical products.
and Aheri Bnoidstng onchar work of Shermmagy ¢rriginers (capsules) in a

secondary package made of a high barrier seal material.

The high barrier containers to be loaded with medicament doses are
preferably made out of aluminum foils approved to be in direct contact with
pharmaceutical products. Aluminum foils that work properly in these
aspects generally are composed of technical polymers laminated with
aluminum foil to give the foil the correct mechanical properties to avoid
cracking of the aluminum during forming. Sealing of the formed containers
is normally done by using a thinner cover foil of pure aluminum or
laminated aluminum and polymer. The container and cover foils are then
sealed together using at least one of several possible methods, for instance:
using a heat sealing lacquer, through pressure and heat;

using heat and pressure to fuse the materials together;
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aspects generally are conposed of technical polyners
lam nated with alumnumfoil to give the foil the
woanesaeteisechani cal properties to avoi d cracki rRgTSE2008000779
al um num during form ng. Sealing of the forned
?onraipers is normal |y done;, by using a thinner cover
oi |l of pure, al um num or. |ant nated, al um num and
pol ymidtraspeic gieldingeet %H@&?@F‘%{ 5t PR t hen seal ed
toget her using at |east one of several possible
met hods, for instance: using a heat sealing |acquer,

The tduededhcontsiaer e ofinthéemveniingthrtatisasirgntbs sieedeglo with a

fuse the. materj.als tqgether;ultra [ i
rormp Sk . R S P BRLS, ERale bB8, .
formbﬂV@éﬁit%) int ARimisudi feitdry al ?’lﬁﬂdddwi:atﬂit}a ifioa npiblgmem material,
_of a _nedi capent conprises a at or curved dose ,bed, .
using gy high fatrar saeh {§ PGARINIRIGSP Gl H{ﬂlsfélrﬁo?’aédot%er foreign
matt‘éﬁv'etg. !(ﬁ AIRRLNTRS GRLELT EGnbinstife @f hhRfnBaGA &nd polymer
se€al foil against 1 ngress of noisture and ot her
matdrialsi gherseakrd, dry. high danrierupeotainet omeynianimna gpart of an

. | um num an ol yner materials | gk .
el T BHE LR sRALAERR, R s S nafiteq o Peercon
into @h irthd1BY dle@td® forpadininfsteatiep@faiasest @hd staledecbritainer may
insertion into an inhaler device for admnistration of
e.g. avethe following data s &t -HRIHNe §XamR/e t he
following data, as a non-limting exanple: " Container
internal volume: 100 nmmB Effective diffusion area: 46
m?2 Cbhtaisierrnintemstlamiunt:: 000 gim2 for 24 hours at 23

0¢ dji.fferential Rh = 50 %,A high barrier container
m_ayaﬂgfeﬁjéﬁﬁ ﬁ}lﬂé)réﬁﬁﬁ‘ %@@W;?y contain from

MaCr PYFasRH Ocomstanti | bi@rans/ef dosel24depand g A28 °C and
the active substance and its potency. The inhaler

devi ce ac@dfarendial &i FeSPr"esent invention may al so be

made very small, not larger than a credit card except

for the thickness, nmaking it possible for a user to
A highr byrtitie domtairesr atagpste argdshepdte small and may contain from

micrograms to many milligrams of dose, depending on the active substance
and its potency. The inhaler device according to the present invention may
also be made very small, not larger than a credit card except for the
thickness, making it possible for a user to carry the inhaler almost
anywhere.

Some prior art inhaler devices make it necessary to open the container and
empty the dose into an aerosolizing chamber before the user can begin an
inhalation cycle. In some cases the dose may get exposed to a vc;luntary or
involuntary exhalation from the user before a proper inhalation cycle begins.
In some inhalers the container is opened by a first action by the user,
although the act of inhaling from the opened container may be delayed
uncontrollably, e.g. because the user is distracted by something. Exposing
the powder dose to the atmosphere for any reason, including technical
shortcomings of the container-inhaler combination, must be kept as short as

possible so that the quality of the dose cannot deteriorate before it is



10

15

20

25

30

Some prior art inhaler devices nmake it necessary to

open the container and enpty the dose into an
waenw@seddizi ng chanber before the user can begi RCaSE2005/000779

i nhal ation cycle. In sone cases the dose may get

exposed to a voluntary or i,nvoluntary exhal ati on from

the user before a proper i& al ation cycle Pg?ins. I

inhaledrAlshnHieicsSEARIE S BPHGOTSIO JerRaMiByral ey on behalf of

the u@&tion by the user, although the act of inhaling from
the opened contai ner may be del ayed uncontroll ably,
e.g. because the user is distracted by sonething.

To xRSO ThE iR e 657 it B L SRAIEE e 88U o mothod
of opglgﬁirsgggg@gfgesh?fﬁu?r%ﬂamcﬁ of mé?etctobﬂi bgﬁjreames%({set starts to
be acdapbliacer it Genarbra in Wik Phn2Aghe Al 4SS Bres 1 2hlo the pelevant

e Pl ORE DS B PHAR porcty bleabhcol it Rnisashicn i

also mepostalnitziongreventhe vobsetarynes Howplontape srhglatien diye a user

tai,ner. a fraction.of n f :
of o E8L AIE s ubhaF Yo Pl SRERLI-AEL LA g 50 Sotesea dose
becadbe 0UEh6, 19ph, Bklsturtheiteheianhedesichlagioreant InhUBH6 j439,227
i ncorporated herein ef erence. In thi slacont

i
B, the SISERRAESERRire TV Bidh S AngBneTEsry REeh By reference, a
devic'enf‘éohijsiglgéé’c}fe LRt 11884 o BPES @hotlld ahePlisextale, so that
about to inhfal e a dose, fromreaching the sel ected
exhatioie abedaesamovfrenhk thieghosmeen iainer amdethe peleckrd dose in the
hal,ation air. |

n 1JS .6, 43 7 t :

DPI. fihe fgecPerlsp SRR §1¢ 58%;@% r%&éla ef e({rﬁéﬁéag suction nozzle
suchrﬁfe&rﬁ{bcépeﬁeﬂ@édrﬁﬁ)ti Speh shkosmttaingt elndcimsssatitee air cannot
_DPl, should the user exhale, so.that exhalation air . .
beginidesasroligacta HESAGIBUL 6hPSTRER SHIECEHoPLErSRigrop is first

preset Guk Qotehgugﬁbg eﬁlﬁ"t‘i)teyvﬁfeeuééﬁo controls the rel ease

an opener and a suction nozzle such that the opener

(k:)annot open the container and inspiration air cannot

.begjn to aerosolize the.dose untj} _a [ c

An il PO GTBIE PoPRiPERcH Sty oo i6E Sl thErodise of o

singl@%’ ihﬁ%léﬁ@xg- fAsinl Qbhalh@gh pﬂa@\tri?ir ngeal prohtaiged gebidueeg from
of a dose during the course of a single inhalatign

alurrfinom foHBgpOEFIER %e@q‘rt@éﬂ%i%&g%&a{}é éga Rioifater for the

delivery of a dry powder medicament formulation. An Air-razor method as

described in US 6,840,239 and an Air-razor device as described in US

6,892,727, which documents are incorporated herein by reference, are

preferably applied in the inhaler to efficiently and gradually aerosolize the

dose when delivered to the user.

Summarizing the most important aspects of a particular embodiment of the
present invention, a single dose inhaler device should be executed such that
. the operation of the inhaler is powered and controlled by the user,
who provides hand force to push a dose container into the inhaler

and open the container to make the dose accessible for a concurrent
suction effort by the user, which releases and aerosolizes the

enclosed dose into an inhalation airstream;
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alum num foils constitutes a particular embodi ment of

an inhaler for the delivery of a dry powder nedicament
woéansukedison. An Air-razor nethod as descri bedPCWSE®05/000779

6, 840,239 and an Air-razor device as described in US

6, 892, 727, whi ch docunents e incorporated herein by

reference, are preferabl lied in t i nh .
LRt e P REk S L i BBLEERER when in
deljotRiedelfitd@hes éénté?!h@ﬁ,agieﬁelﬁﬂat%g et Heall @OCr@or more

aspects of a particular_enbodi nent of the present
i npeimts of, the spntpiaegodde ppener sk ithe sgrdRghand exits the

execyt t hat 4- - At t knhal erg,
e e R o
f opeimt{s) dfupbnetrdtion isjata)i preferaitly differemthédoen tedpoint(s) of
open, the cofnt ainer to make the dose accessible for a

cofreiliof dhe Ql}ctl on effort by the user, which rel eases
anthagy | 7figs R SNeledssehldasy Rodnathd Podbddr dose, such
airstream a seal of the container is_ arranged such

t hthataa sspsinsr nogEknfallowing Gie PEFRET Ve ithatacknranmscess the
penetrates the seal at one or nore points of the
coR?gﬁdﬁér(fos?he opener slits the seal open and exits

t hens agitted efsldell yeal cdinf ber foltledoback sintof appeoximately the

Cont. .. L] h th . h i 1 . .
< PEEE) Ao PEFALPGS IO EPbd SHBIT HRTAORHETL) §p e dnbaler
of qbhgef %ﬂ%‘gfyhf‘etﬁm vl dScaRfos khbilptstepe fromy the dose

fromth_é po dose, such that a suction nozzle
f ocbntaingrt he opener in its track can access the

d : i 4 .
ROUET 38 A L 0, f et asineeninytl dnd dose

\%a@régbg'dcattﬁpﬁ:}ﬁ(rjﬂm\%gh'entiisitanthebéhh@rertl’dia\dm bed and the
ereby retaine t il .
oSl avadh oo e oot SRSnETS Lo AR5 (AR Bonsistent
CO'&@M%B&%MM@M@ dRse detivry.anged such that the

di stance between the dose bed and the

Inhaler drawbacks common in prior art

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
the capsule such that the powder in the dose can be aerosolized and sucked
out of the capsule. In the case of a blister container, the cover foil can be
peeled off such that the dose is made available directly from the open blister

or else poured out in an intermediate area for inhalation.

A prior art container or capsule is thus opened in a first step and
aerosolizing is begun in a second step. The time between step 1 and step 2 is
different from one DPI to the next, depending on the deployed technical

solution, but in many cases the period is not defined and can be anything up
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suction nozzle can be kept reasonably constant to

ensure consistent airflow conditions during dose
wdebisvessts | nhal er drawbacks comon in prior aPCT/SR2005/000779

prior art, opening of a container for a netered dose

to make the dose accessi bl or inhalation inside a

, | e accessi bl e;4o
to mpiten 3o HT A FRant e oSHERD ST e e R fo not

accepiabl@feoinhe aRdiedlt ppoitr efl vivw if nhandosiiger oBdi i8¢ elariggentally
in the DPI fromwhere the powder is | ater aerosoljzed.

affecieh PR AICIRE SFPRSREIRINS SHEORWSEN igFKlGer pPteidepiddig RPL.

the capsule, blow air into the capsule and optionally
vi brate the capsul e such that the powder in the dose
Yet apathbe daewbscki ofepriancrs cokérineus infthahéhe spsedm. ofl air sucked
the.cover,foil can

. t he case a.blister .cont.ai [ e

in to; Aiosatize thehaRst HiHrRO AR Be dalfasolEihiriasS &L 8% same
time,dé¢ ehht Yhé (rjsmﬁatrh% @Dﬁ;’@rbd)ﬂ_ ﬂ”fqdeilair%trefaﬁﬁism_wtﬁﬁ)wtéﬂ dver a large
e S R Sl Sl S8 2 B LR i o o
05 Ql 1ZL %A Sob j cqngh hepbin
are BARARIOUIGESG SoDTRYY HllideRES Wtk @Blled M Shbyfiig forces

depentingiesn, hoepetht ngowdet hende ppaayiede t ebttsteralin the dose are

. ol,uti on, .but .in many _ cases e.peri,od i.s _not defined .

distrif L ACtetn Pt O e nCRt PBh o e o dfig tE dose is

delivéred hesagita@rdusly twiehUser coditos dfsti®ttimeegpWhkfe holes are
froma nedical point of viewif_ the dgsage_can

b
madejér theeinrdpIRe o8t dFApP RO R BiptTedYt & SHREP pointed tool or
need R WdeREIBthe BUI bn @bl 88aRlidINFiDbknd ¥Bl208! B%fards the

prior art containers I's that the streamo
dose airrd the lediges may thenodisitiizle thhdlawsd st imtk $haldondfiner, such

that SRS B G1oC AL B0F PIOPEIm AN L] BOHoI Geeregatcd
| arge area where the dose is stored and the aggregates

and particles in the dose are arbitrarily subjected to
In sapaeycafiont alleolt the ROKAELIN ddnes Heae i isgnebrsdycelese frlithg same

poweg:befhgwééﬁﬁgp&wg b%egugértﬁ—‘iﬁzcéﬁ'ﬂﬁwg %frl%vlbfl%% {a?%t?ﬁtﬁﬁgd across

istriguted relative the air stream
or thpougkrthiendose Thisetersisdt furhed Harmspanthaeainlsieyedifitte particle

dose Aad 19anlts{e (%heo}grotp%?ti%lrm)tn lgétai\/#ee So@v%le?sinaﬁlee 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
is quickly sucked up in aggregated form and the aggregates cannot then be
completely de-aggregated during the transport through the air channel of the

DPI before entering the airways of the user.

Because of these drawbacks a high degree of de-aggregation is difficult to
achieve consistently, and the delivered fine particle dose is relatively small as

a percentage of the metered dose.
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made in the container, e.g. a capsule or a blister, by

a sharp, pointed tool or needle, edges of the broken
woanisanes material will bend i nwards towards POE/SEZ®E000779

and the edges may then disturb the flow of air into

the container, such that sggf parts of the dose are
not properly aerosoljzed

The pResiaRRVENtioRe Goutlis QR HBSBRs CteniiespFRapEnS: I

parti&ﬂla%h&n%@?nfé‘i’l‘%%f Ahe Sheshinthwintass, ﬁ%@uaﬁpnea to a suitably
arrtflow 1s unevenly distributed across or through the

desigdxﬂasleDP;f,hascelrtaQi@s swuetipnrpower rargfelirstiiee @@mlize; ki armqaithpiece
[ dose a [ ' i .

o L PR, K R B PSPk 88080
in th{egD?’@ _faﬁ@(? Lfilli:m intdoaesuction mozzie @onrechtditnethambouthpiece.
This eRaPres 40ag d tAiioR A &3P Th PRBIY 5h LBk Bosafgigahe inlet
aper’gﬁ}%kggn%ﬁgy%'i‘ﬁidﬁ hbatleOAt sehl tbgehliene dSer@tiorkl ¥ released

Toosuc up in aggregated formand the aggregates cannot
simufl tzeTeosly ovivh experyingeofitfey egavalied utnglardist naispevel before

t hrough the,  air .channel . of '
the gt forAcrh shdcBRttEad e S a1 BEL Qi BELEE IBGchfifer. In
relatﬂ)%gﬁﬁ@ito@f, t(%%r%‘g&ﬁe%tvisoGoﬁ'&iﬂéf,fﬂl*mi;d&altie grakliveally slit open and
A ; , . ;
o e el e Lo PRl ey %6lE: in i
tracl?,ﬁ%tgt Bgﬁ‘)r@rt@l%eé‘&(l:ﬂi@ﬂ%éz%“reelfﬁhésh&eohgﬁfeét&ﬁ@se EQ{‘&@I@S inside
e

e problens. In a particul ar embodi nent of th
the qurgsinr, itheeairi speedirde Hspitlet apsriaire ek the yugtiongheegele has

|, a certajn suction power . first ied
aeeehaeepPell Tp 4 eBeBOLEy fifRieh! 8! R PRI EE powae
agert@itedithaltre ddsesaparopiomeat daterc Fativetingthehepdiir closely in
and further into a suction no zlﬁgconnec ed, t

its trask Hpe awavdemis tBEsdees 1t BERAYA i%qTQSﬂfl@in ad Egé%%sregated

at tl'{%eg%ﬁ% Lighd ﬂ(é@pfg&s gig(? YRagkare ddhfhndRRitiéed Ble iHRt aperture

suction noz openlqr;g operation is rel eased
of tlsi sButtianenostly andhtlopeosadeast, thetle copdpirer boftom, ensures

5L SRl VG SRS "SGR SROLFRL A I cvems
iscPUBEL YRR ORI e o, pocatial bty und e
aggregatingall of theZR9WAEHER WS &Pﬁe‘:»ofﬁgﬁg&éi%ﬁyqfi %hg?g the Bowder is
located on the dose bed of the container, presuming that the dose has been
deposited 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, normally only
fractions of a second, ensuring that the dose is unaffected by the

surrounding atmosphere, when inhaled.

The folded edges of the cut seal may be folded back in the original position
by the DPI, which closes, at least partially, the container so that any powder
retained in the container does not fall out into the mechanisms of the DPI or
into an air channel, where the powder may affect the operation of the DPI or

present a risk to the user.
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track, but before the suction nozzle reaches the
near est dose particles inside the container, the air
wepesd20a50 the inlet aperture of the sucti on ROTBEZ005/000779
has al ready accelerated to a high speed, sufficient to
de- aggregate t he povvder aggiggat es that are accessed a
ter. .Fol ng t opener cl osel
The GHR FHALEBWIERCTREPR Hole® | EVgRLmTyVideh, o magger and
proc~°§"é";~$3i oflenaRM e sl hsihg tlh%LﬁﬁtiTEhht ey Keespmgkilied in this art is
di stance const ant betvveen the inl et agoerture of the

enable icomake zardanget Hee ggaepdhis jcnablementohespggprovided in

partlp,?ﬁetuo Br Al eéﬂ"ﬂL attdie of 'ﬂﬁ@r tlAnd, hehddh make up a
ream goi ng e nozzl ven y di stributed and

partthﬁrtérfeomlglnaﬂ desdripstiénl anplotlanl'udihgl A geedisimenhgcontainer

and deaggrega all of the er_in.the
enclosiggr Y EYsP Wciﬁﬁg]?jgdl‘ cf Wg T ¥e&t &y @ oﬁgffPeOW &, inhaler,
charBéttrdded HE €QAL ad NBfst RHESITAE iiathd ft&ydqmdﬁas rheén:ament
deposited in the area covered by the nozzle nDtﬁ
conskesent jorine pariciezdase e ati laashepnedpharmesglogically active
| Age ! S V&I N iidieby th
ingr B8, % RH05E Lonhe.brashe o erly deny
highs wairtier neeakl dfy thn:l ycoittaitdronmevénts siogoess ehsloreigyp matter,
that the dose is unpaffected by.the surr
espegils BHOE G AR ear The i aueipab i, PAryigle, faction of

the &xﬁabomér%sfe@'eﬁﬁﬂ tHélCdﬁ”y' powher Qﬁt@ﬂcﬁﬁherﬂpdbﬁe an tine contamer
whi ch cl oses, | east f\rtl al |y

is adegriedifor ﬁltb@rtw%lﬂnmylcp&mﬂé?trﬂ%ﬁﬁ hegse rfoﬁﬁén% srethosls:
does not fall out into the nechanisns of the DPlI or
into an air channel, where the powder may affect the
Wha@ ﬂﬁisabe@m] safid tlhethIBPﬂoregomgeﬁsehy example adytadred usany Vegiations

ve witte esc tion.of i nvention v

to th?a isst osg,cﬁde]@?ag%égge THaKi RO RAS é Ussio %Hetrsgﬁccﬁ(% 1[§a1ay skill in
the apy, W’fﬂ*ﬁﬁﬂ Sebbiggl fronhi thealspitit athicmet of nihice ianehtion as

usé the sane, this enablenent bei ng provided in
deﬁq&dtméhtaﬂmﬁ@dﬁdhdaynﬁject matter of the appended

clai ms, which nake up a part of the origina

description and i ncluding a nedi canment contai ner

encl osing a dry powder nedi canent dose for use in a

dry powder inhaler, characterized in that a first

conmponent of the dry powder mnedi canent
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consists of a fine particle dose of at |east one
phar macol ogi cal |y active ingredient; the container
woanmstizeaases a dry, high barrier seal, wherebyPCisEmogho0779
barrier seal of the container prevents ingress of
foreign matter, especially pgisture, thereby
preserving the original %3? ticle fraction of the
dry powder dose; and the éﬁ er nedi canent dose in
the container is adapted for either volunetric or '
electric field dose form ng nethods. What has been
sai : SRV B8RO i
L S g o B D R TRY o dicament
conthimer geclosimgf oretened,ydskidowder tirelieationwiessmucharacterized
. departing fromthe spirit and scope of the invention
1n1ig§ defined in the appended clains. CLAIMS 1. A dry

powder  i.nhal er device | Qaded with an repl.aceabl e .
o dhE aMBRICE 6oV SOTHARPES fngaRchaperaiad Bhge Joaded With the

repl%%\%b‘f@trhé’@icg%&ut eBALAGE! h%ﬂa‘i‘n(f;ﬂ‘ 6{:)6%‘1@? drhal §1%ction nozzle

ce conprises a hand-operated slide |oaded wth the
in flueptaweedtien with camatthgoeceii ner, a cont ai ner opener
and a suction nozzle in fluid connection with a
nmowt gee pershesuder shids iesntd éirst, ildedingpoaitian $¢ a second, end
J.oadin osi tion

p 0 .a second,. end.position in the ..
bositiRfai e U L41%E, ASHEP P RN SRR JRFehoRs Ageslige at the
samENSme @ chHfBn @ShpEhsN iRPirikiaah; an inhal ation; the

contai ner 1S opened by the opener and the encl osed

HEdch%aéélﬁ)féllq?ls s 'cﬁoé&é‘&‘ %g, i %?@n@?'a{ry& el O¥clbi8d medication
e an hpi ece

suction nozz _nout o the inhaling user
doserd beckérd vyl add ddiveeed Pyptizhedctipomaezrte findsmauthpiece to the

. econd posj tiion i nqthe. i nhal er vi€e: 2...The. | l.er
G0 S0R bk BubRis R Py SRHC Boed L Rrb P i secone
posilﬂi@mldﬁpﬂ@{ﬁimeslded@cd;equi res a lowto noderate force

to nove fromthe first position to the second position

in the inhaler device; the slide is |locked in the
first position until a suction dependent

2. The inhaler device according to claim 1, characterized in that

the hand-operated slide requires a low to moderate force to move

from the first position to the second position in the inhaler device;

the slide is locked in the first position until a suction dependent

catch releases it.

3. The inhaler device according to claim 2, characterized in that

the catch is released by a suction effort exceeding a selected value

applied to the mouthpiece.

4. The inhaler device according to claim 2, characterized in that

an initial, high force applied to the slide releases the catch such that
the container may be pushed from the first to the second position using only

low to moderate force.
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catch releases it. 3. The inhaler device according to
claim 2, characterized in that the catch is rel eased

woypo@/12uasi on ef fort exceedi ng a sel ected val uecapsptiosdoo779
to the nout hpi ece. 4. The inhal er device according to
claim2, characterized in tpat an initial, high force
applied to the slide releases the catch such that the
cont ai ner may be pushed fromthe first to the second

5. o dfald: BEvEE dhramiipd 1 RiSie s oharar tesiasAdmgthag

that ,a danper exerts an oppesing force to the force
or GVAHRPD\FATLS Gk PPPRSHHS [ICE e, tae daramBrovidegeln the user

on tHY¥ slidle, shéenwhensheedrel kR slifleRFBYA Qh%oftdeQ%Jgi:&}gfﬁgd from
too high. 6. The inhaler device according to claimT1,
becoptingdeediiBRed in that an Air-razor nethod and device
are applied in the inhaler device to rel ease the
medi cati on dose gradually. 7. The inhal er device

aceordi to.claiml1, characterized jn that .the slij.t
6. ¢oneilhleridbvite Rocordim Huclimali pharactarizad ia that
sugh Afrataddrenmithbidoandodatiec @@bs%ppﬁiéd dacess ihRaldedevice to
[ while the slide is being pushed

owder in, the dqgse,
releag?éﬁ?trﬂ@dﬁa@n d8s¢ geaquabid position in the inhal er
device. 8. The inhaler device according to claim7,

ch it erd i.n .t t.seal i k
7. chaeShaElaslehBe b o LiRer! har LB IR

sl thie slis swaled foldrd tlvaysfroandhpododd an thet coritadnés ssich that
the s%%%llohl R0zzle gets full access to the powder in the dose, while the slide

is being pushed from the first to the second position in the inhaler device.

8. The inhaler device according to claim 7, characterized in that
the slit seal is folded back into its original position in the container,

when the slide is moved from the second position into the first position.



