;e3e&He& " a<c.j cTd6dTHeqx8WD 03/ 061742 PCT/ EP03/ 00015 Humi dity-tight
cartridge for a powder inhaler Description 5 The invention relates to a
pharmaceuti cal powder cartridge for powder inhalers for holding a

- phar maceut i ggl odgpet7her a | arge nunber of phar naceubiceg2EpPad90180SES,
having at |east one reservoir and an integrated netering device, said 10

integrated netering device conprising at |east one netering sl
be noved apﬁroxinatelg %ransversely i_n a netering, slide channelﬂﬁﬂﬂ@@@ﬂw@
froma fill THYL00EYTFORPEQCAREERDEGi AE¥pBSPPHERT APPROSEMat el y

wWith respect to the 15 direction of flow of the pharmaceutical powdéptsgut
fromthe at_least _pne reservoir, and an inhal er equi pped accordingly.
Backgr ound BFSEhePFh¥8ntion 20 In the field of treatment of bronchial

di seases, and al so of other diseases in which nedication can be given via
[ SUS ns into

the airwaySm. Lt L not y.to om_ze |_.uti ons .0 ensi o
i nhal ab}@zl aEIP%solllzﬂ%%?ygg al’so toeéadmélér)]i ster p}%\%%rceed&nlé: Ica %‘f@?r Many
exanpl es ofcahthidedi cafient s arwdgascr iipdd liarst he fldnt er dtak@nand af t hese

we refer p%ﬁéi‘m@&eﬁ@Ych I lgepbat i gt o VIO _93/12&@3, Eﬁmﬁ%eﬂzlfi 9%§f€ Al and
EP 0 416 9 Al. 30 A custonmary formof admmnistration in this connection
i s deliver yPRRrEMARSYRhGRAL | BRVESF c&Q99hal eR§ViRgowati nHEaSESs feRe powder ed

phar maceut i eessrvoctudantihoaa f ahtadiaticdt r addtariofg a Wi, dasgiand al so
35 inhgl ation_devi gea whi ch _have % reservoir for,a pl uraILt% of

phar maceut | tAFCab3EEY | ACEBRaEt i SRVIFEh THBPTLEIRY, 2t i LexRbwPRF ther to
provi de sepaetéringsemidides fwhiekhch candi ibeluamotresle aiphiopimet sy one -
2 singler L Vi ce faqr v ho. s gul tiplichty,of, doses-of a

red canent | CRr e ofn & G d i RLEY, LhBIEL ¥el A o R Goses
are provi ded i nfsépandat e pesékionrs itecl uda t heswtyinghi clpésiti \dmual ar eas

of Lhe Inhabgbrakemsaelyl | teahubibsaiphargpequlicaiodose. 4p exampl e of
such an inhaler is described in US 5, 301, 666 A However, 1t is also known
to accdmmoddtEeattFrgeinbhBEr obf the phAFHECEHEICAL RAMAST RitestTM separ at e
areas of whelhearse cakhed hirist eespathir, Dnd4 ND 08BaCerdasgiihiesd an
exanpl e of §é‘8£‘r irtl)#ister pack for use with an inhaler. Such a blister

pack, designed at™t e sane tine as a di sposabl e inhaler, is described in DE
44 00 084 Al, 15 for exanple. An inhalation device into which blister packs

can be insegded, - dph&ho £ach hfﬂ‘%l\?vﬁi) ate reservoirs for individual doses
of a p%\gdered phar maceuti cal and I C

In the field of treatment of bronchial diseases, and
also of other diseases in which medication can be given
via the airways, it 1s known not only to atomize
solutions or suspensions into inhalable aerosols but

25 also to administer powdered medicaments. Many examples
of such medicaments are described in the 1literature,
and of these we refer purely by way of illustration to
WO 93/11773, EP 0 416 950 Al and EP 0 416 951 Al.

30 A customary form of administration in this connection

is delivery via an inhalation device (inhaler).

Known inhalers for powdered pharmaceuticals include
those for administration of a single dose and also
35 inhalation devices which have a reservoir for a
plurality of pharmaceutical doses. In connection with
the latter, it 1is known either to provide separate

reservoirs for each individual dose or to provide one

L
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" 20 can be enptied one after another with the aid of the inhalation device,
is described, for exanple, in DE 195 23 516 Cl. Many exanples of inhalers
with a reservoir for a large 25 nunber of pharnaceutical doses are
.described in the prior art. One exanplewith an exchangeabl e storage
container is described in German Patent Specification 846 770, and anot her
in WO 95/ 3123%hgi130 AbcéIPDEd a8ba®é ObbeMpruddh viimlal At el Syt @is, | e whi ch a
| ar ge nunber_ of doses of nedi cally active substance are acconmpdated in a
common r esertfBiTs G438 R/por ti oni ng of an individual dose for one

i ndi vidual inhalation. In this connection, a great nmany sol utions 35 have
been proposg&i fOf'SﬁQ?@}Q Hhogw lcicg g{%:desgakgegio US) 5 5§ . 215 A and
US 4, 274, 403 K" 0x fer ypés 0 arrangeman? 5 or 'ieteri 0 an ?"‘ﬁd VY¥dual dose
of pharmacewdssa ponwderovided ain esepamite f pesarveige mobede ofhose

phar maceut i at L bed e r, - . i WO_,92/ 0 , WO

93/ 16748 anqu:JDEq%%%%S $8595360, i?}r%£ > Y5 they AtnglRs Cpte) coRrt
cartridge fdillakiwity a Phsgaasewbdcadf doses BN expipdeacdut pealh powder
Wi th an integy afach T&t efs Ngesti Bl SiknoMN F 1AM Heel 0. 2oweddnd, Ale Anot her
i nportant problemw th inhalation of pharmaceutical powders concerns the

br eakdown ofl& he 438 enfROWRWIEP f BFREMECABAS | A o 1PHIS cI YRR chotan 10
accessllmle Iphmnb_ acEe jaeil KW t aoees adm sesheaed biekli SOﬂ/vawhbl aiée _
general Iy conbi ned w vehi cles_in_ order ,to achjgve easonabl e_dosi ng
capacity of ¥ife Gt iecéalr}ijl%%?li’ v%aglﬁ%StgﬁcéMar@ [er%seqff%??ﬁ]éjr PFoPRrties of
t he phar nacextampdle pdivderch whilehi ftoer Iba dxahpt eusanwi bh| aentehéher st or age
life. Propo ol utj or ig wder i-phal it jL£h
particles mﬁﬁgﬁ§cgnkgg%§§% ﬁﬁ%gfhnggsg g%?htenqgggtéﬁﬁéaﬁgégegegfl%ble in
an air stre&hsPesadital mhaken0 afe dREWHIIRA iR BE A464003984221US
5,505, 196 AfddS Sadgfe’14 A US 5,435,301 A US 5,301,666 A, DE 195 22 416
Al and WO 97/00703, for exanple. Proposals are also known to use auxiliary
energy to generate the air stream for exanple in ZA-A 916741. 25 In the
use of nedi eanrehhlsaiatiomhékaticen imt@owieérhf M stdr | pagakso dfii t Be
generally k onbj active s nc m nj ring._pr red
active subs?g%%%&%¥§tEgggihtofﬁggbonéﬁ%g ﬁ%%%%%%&% a?%é%gﬁ% 950 ?ﬁgEP 0 416
951 Al and WOAdyigupi3 dds@s @fargplrovider ednbhawmneoeuoicahl ardewbichnd
fluticagene @, oL "eLSE PbgardLudesoni dao W04 44y Sénand senye OLher

- publications over a period 35 of nore than twenty years have described how,
particul ar| YRGS i9MAIS s, ther 8e5§TaPeEnsi d&%abl ¥<FRRHE em Wt h
noi sture. NotE Qolsy 2gami1moicat.ure have a di sadvant ageous effect on the
pharmaceutically active conposition of the nedi canent, - 4

Many examples of inhalers with a reservoir for a large

25 number of pharmaceutical doses are described in the
prior art. One example with an exchangeable storage
container is described in German Patent Specification

846 770, and another in WO 95/31237.

30 An important problem with inhalation systems in which a
large number of doses of a medically active substance
are accommodated in a common reservoir concerns the
apportioning of an individual dose for one individual
inhalation. In this connection, a great many solutions

35 have Dbeen proposed, for example those which are
described in US 2,587,215 A and US 4,274,403 A. Other
types of arrangements for metering an individual dose
of pharmaceutical powder from a reservoir for a large

number of pharmaceutical doses are described, moreover,



it can also inpair in particular the interplay of physical and chem cal
paraneters of the conbination of active substance and auxiliaries. As a
result, lunmps may form for exanple, or the breakdown of the inhaled 5
-powder into particles which can access $he lungs may be inpaired. All these
circunstances can |lead to problems affecting the netering and the efficacy

gf tge aflm flLrStW@tQDVIOQﬁ%Eﬁ pwmdgﬁwslmldl @@gerﬁg 3 3T5(; 3l %anahg‘aﬁf
i sadvant age u enpt s ve alre een e _in the pas 0
reduce the p(%he?t a%%? fP%‘f ng‘lg‘%tﬁ?‘gh?ﬂ?‘ﬁag?ﬁoﬁﬁﬁ?:rllgg&l éPrbﬁreG?llN@ngeal S.
Attenpts hawe ladisge heenbemdef tdoseduse &hphdirsadeant ageopswakiestighof
penetrated S r Qvi_di sjscant to ab arb

B pALePYeda R A fepd FOLR e ppLstyre. In

particul ar to kee nmoi sture orage Thahb

art 20 1h ttﬂelﬁorﬁlor art, WO 00/ 74754 expressly descri bes how attenpts to
solve this problem have generally been -made only by the use of desiccants
in various fornms. The Applicant there clainms to have solved this problem
by, 25 for tHOHeEt tiRROTPARYI di RGORISEal ivitldhdedinbapreient pedetration

of noi st ure ghiihenddididithal epowBakhi Cabdddimd Niedid hBr8LRABIR CONt ahper of a
powder inhaler. with in artlgtcul ar_ el astic ,seali ngael enments.. 30 To this end,

reference i SAEIH G oPSWIPE ngt P B XM dd PonP2 5§ LBRY i GhaFRP known
mat eri al8, famcesesamile haige alTios sybnivet sabsubheés admthiieeaeear iRTFE" and
i ke materi u q I with efer to the *Clickhaler” powder
i nhal er fro%}ﬁnn af Q%?oﬁg br XM rangérrr]éen }he%%b*%]e%sl hd&EEFE whi ch
concerns a Mtl@@ﬂlaevarrangmﬂonﬁfbltme detsengng aagetrartiysm of t lthe

i nhal er, whinehy;cpr} se%C@l@%tergggsgg}{bge i Q.5 he ,.r[ggnnesretof 3 rthe? star

feeder in the formof an inclined truncated cone. t he enbodi nmen
descri bed, tHORSEHiary Sfendie ppbardegevsigali kewvser.r ushdebni éar seal i ng

sl eeve 55\Ahle6<iampief iddred riveferidte tHdiRgdGdEtierd hg cone and is intended
to be pivotable, so that it can assune a sealing position and a non-sealing

position. Here, page 5 interestingly describes howthis sealing, sleeve is
prefer abI y tFor dpe sl es @futal gyt fiet | desatesi af Ipdedéhainhflefst hethet ering

cone. It [ s kel arapasedaifial ddie seallogsleeng be proyidedanith the

sane nunber hol’es as 't erlng cone e er i ng caV|t|es
The seal i ng ¥ desemane taieaialere ngneledneair ase neerbef elesiigphedaicnosuch a

way thatg wher heddeaised5ihumEredy @40Et3%r4 ”}92 chagbey @y nefy by, aggopeni ng
~in the seallngtzsleeve first takes ugl he medi cament from'the reservoir and

then) upon Purtfer’lurhi myS depd2i 281t fir sUSh 1RO Inei&d idhg BBVEPY PR the

actual net erilisg Adormadvb 157 f00TR] y Eonveyedpe onpibpbeal Bt Aranadkh
channel . 20,A %rtlgul arIy advant a eous_ enbodi Jrent IS _described in which

the outer cORCGUr t igSseA T hg 8T eve Foris B s ES s&&6 o and
provi des a géa¢afm.t fwirt lexamepder e@p@pﬁdﬁn@lcﬁj’rél\lature of the nedi canent
reservojg. 25 The inner contour of the sealing sleeve is intended to be

adapted to the frustumof the netering cone.
In the use of medicaments for inhalation in powder

form, it 1is also quite generally known to combine
active substances by administering prepared active
substance mixtures. Corresponding proposals are found
30 in EP 0 416 951 Al and WO 93/11773, for example for
combination of salmeterol and fluticasone or formoterol

and budesonide.

WO 00/74754 and many other publications over a period
35 of more than twenty <vyears have described how,
particularly in powder inhalers, there is a
considerable problem with moisture. ©Not only can
moisture have a disadvantageous effect on the

pharmaceutically active composition of the medicament,



"From US 6,132,394 A, it is known to provide, in a nedi canent chanber of an
i nhal er, a separate container 30 containing a desiccant. This is descri bed
as differing fromUS 4,274,403 A in that a conpletely cl osed separate
-container is used which is nade of a material which is as far as possible
permeabl e to noisture and in which the #lesiccant, for exanple silica gel,
is to 35 be placed. An inportant advantage of this is said to be the fact
that, conpared tct?rboﬁaér?ti ORBRALYr y1B o oS uider &he e imgexpdanbl pLor

connect i on paiydiscdhranghchbingbasnpblragkertss of the desbesani ofaBepass

into the nmedjcanent _c r..and thus_contam nate the powdered - 6
nedi canent . d%%@lcrv(;é]nvgﬁ %gggf:edref/miasgﬁﬂg%?réﬁgh &%n@‘cﬁ%ﬁl{)‘b’i nt8MBPe to be
present in pgeaYitedmr berwesampapsuloe Hdoy lanshlpbrvousofretheanahtieaugh

whi ch ths a3 SfadaPated Sod 0 0285 | PLOcA e sl cant 8 The separate
container is accordingly intended to be nade as far as posgl bl"&¥f Pom a
singl e mat erﬂinﬁla,l_rpﬁ%f edbbl yhéﬁ@ wilrkuashirghegegrege bfadvater prapdems

perneabi | i t_)éff%&ttjﬁ—gie PREer hahk e RLEPOoSEM ar g, d0 g}lf)icc%rcgpnaéf (Eﬁ)e and ABS
(acrylonitrile-butadl enestyrene). The drying behavior ovéer a relatively

| ong’ per i od &R AL 190 Sded Rredenss re @ via the material of the
container. 15 WD 01/46038 di scl oses the use of a stopper, a foil, a tablet
or a |lipkyngof A coppl ymer,.wi t.h 35-80% by wei ght of a desiccant such
as sil ,2% ggf"% I@%lﬁf*ylozre z?ﬁ%%h%ﬁﬁ&%& a4ESi c ¢ lcgbfps%?"eefwt%nb@aaed in a
st or age contdinsadyl asay tiaxig aim fidre paakiaged feddse thrat penefPabebag made
of deficientygreghani-¢cal stabplity Lopper. etc, . and the risk of
mechani cal deconposi t?lgn %{%mr)el %t ilggevfélgﬁi é‘}? coné(’:rent Fat 1"678 Jof saggFCcant .
Here, the EVALYHES ded@Viehed adSobei Rgesui t abkde hatte quireduhiegh pheporti ons
of vinyl acetiabeeoReloudRis, sordhad 28¢t hegse JmLeldal s, ryppi gh

wat er vapor perneagbility. WO 01/21238 discloses a pomder%ﬁ?ﬁ%r b'th

her met i t° se& NG n MOTSIACIRES TEOt hidPHP | hhehe RQisttwiea 30npowder
i nhal er wit paatiedileaner Kegeroy raantnod dhuad ahr sebange! chamBepg t hrough
under the r%%e%v%iigq, sealing skirt is provided on each side of the

) ig m. . . ) ; . .
st orage contai nef ~and cdvers an air inlet opening and an inhal ati on opening

of the air channel in a position of 35 rest. Wen an actuating cap is
actuated topewe aretering plunger through the storage space in order to
convey a dose of nedicanent fromthe reservoir into the air channel, the
two se Qng skirts secured on the actuating cap are noved downward t oo

until the neherdhyg prigtuager, has @ATIess i bipe@REYNBNRSH B how
Thr oughhol eg.are I‘SO\éi dedli n the seal%geéri:}ilrts and are_ arranged I.n such a
way that, wERSFRESatPuEENS &P S PX PRI heyPereenade
openi ngs of onhy &y Shehamel ofAsdémigrast ¢ hanactami ong dapmiss kEpé

depressed, I a S u h i.r..channel . n the
actuatng capoleoeaf aRrRe < e O I L Sl e N qr o i PR
openindggoffPﬁe Blf chinfkl Bieec| oBEEvagand. a0 seal intended to

prevent penetration of moisture into the inhaler,
particularly into the storage container of a powder

inhaler with in particular elastic sealing elements.

30 To this end, reference is made to sealing elements made
from “all conventionally known materials, for example
natural or synthetic rubber, a silicone or PTFE” and

like materials.

35 Subsequently, with reference to the “Clickhaler” powder
inhaler from 1Innovata Biomed, an arrangement is
described in detail which concerns a particular
arrangement of the metering mechanism of this inhaler,

which comprises a metering device in the manner of a



"By neans of an additional guide arrangenent and an el astic design of the
sealing skirts, these are pressed against the outer wall in order to
increase the sealing effect. In this arrangenent, as the distance travel ed
-15 fromthe opening position to the closipg position increases, the sealing
skirts are pressed increasingly nore st ongly against the outer wall of the

i nhal er tragﬁsﬁleﬂ: SFeéé’exf r&eh cgl{eecdderng&{ Ween rl-tredr?c%ﬂ C sc% in the

formof a b OWs 18 SO provi i Ng cap an S'nhal er
housing in order to close the gap between said structural parts. Summary of

the inventiop, 25 ke %Rb%@&m@ktth%ééHﬁﬁﬂédﬂ1'éhéheéééﬂiﬁgtoehgﬂéHEE known
systens for adm nistering powdered pharmaceuticals. According to the

invention, tAFVidRRctis stachisGElsey SoiskesrN el Sealiageufile8reponder
fartri dgrgrb f Qﬁh:']glﬂy\dﬂé fm@é@r@\(é@rtml dgﬁﬁcat@baﬂhéﬁéﬁﬂ{mgfabntdeaﬁa fer a
arge nunber, o maceuii cal , powder doses,  haying _at | east one reserv0|r
andgan i nt eg]rrbtieé‘g‘??fét &5 nged%\g%%ﬂggg?d i eé?’ﬁ&edgﬁetqﬁ? ng SF&Nce?
conpri sing atedkasy mm%ommmiemgnehl-sleawhnghpoamtbentmﬂedeappagm mat el y
transver sel ¥ in %eggts%r sldd .h@%pebo%t least Eg?m{‘ﬁ féléé\pe? ?gy tion
93 prox

to an enptyihg positiom, Pansvérsel respect to the
di rection ofprefryaily Heo pibwmmﬂ;@u@f cal Spnv\hetlgumatﬁnmal likegthathe at

| east o r r t ey, sC le t S ne
neteri nggsl .e"ép %e%nénegggﬁﬁg CJan‘]:'gro e ref%\%:%?lonrreﬁnltbﬁ (igatél'ltlg?nghg

filling positsaning sHesvst ebengam\rve@edswfheahg ofeiPe RN aécor di ng

to the inveMdds aqd feheonhprheny | HuRst arethén®nahagxpaedetktng, an
effective protection of the p Iiarmac tical gservmr agaj nst Egl sture from

the environfEhf: i:e%Sht TrReFeH AP0 PEFTYCUPER dltS 1Bt Hr%ebi 8P 6t or age
during the pere otoobeusksfdrayd t e pacherd hag bagtn wiierg bbehraser voir.

This ad nt g¢ lies i phar. ge._ i itted in
an i nha gr angrr??o(i;)o %\h@%%? el{\g %gﬁ%ggt g%e u#é} d"’{jflL (I%Ig&itl% IglFl ﬁ}lj%
Conpat i bi | i t3eadiing kpbeeveoRdesti edies sup othex aethigeatint phuemataet i cal

powder cartridges,ofy thes Ty %éﬂnﬁgréﬁe£h‘é‘u9ﬂlﬁt eéBoP,@tga'tHELé' ned. In
a particularly preferred enbodi nent, a phar maceuti cal powder cartridge

accordi ng tdt h"'eh‘? neheT HRd i EaEHE}’aélnerqhzeecF‘(ftrP"’E]the't'—ﬁEl%t EPRRg2EH de
channel has,isatf a6 IBhGordrey@ee At (thde i@mo ranneint dhumgh, whi ch a part
of the Iggt ering slide can pass, and, around the opening, a contact surface
- is provfded 25 for a seal. A particularly reliable function can be achi eved
i f the neted nopsticeldmaby aadeahtagesusf amdogioendedis ndesprahed in

appr oxi mat e'v}hntcfrf"“éﬂgréﬁtéi‘ cto§1t‘£’>' recéf OEth s%%l%@@%e&%o%iﬂg Lilling

position to tHhe errptyl ng posit sanme time
possi bl e t o SBRAAd @ L h&fge ion f ralnétl é’r%f&l"lfd@recesa d@iooRy ttHE mftéERen® of the

m%‘tlerl ng sl |cdﬁ€[r\#§pﬁh<i}1!ri"g kBQWPaltﬂEr@ eps, €rad b@edli?&‘h@ltb}’r@s@\&?ﬁﬁﬁt of Ithe
sea e seallng surrace | ques, or ar .o e Ssea
Part i cu?g i bR %%%f?% f’g ggﬁyéipf@gd %e‘éeeajrfnﬂ] SnSFi%v &ed by an

el astic seabe adapted to the frustum of the meterlng cone.

From US 6,132,394 A, it 1is known to provide, in a
medicament chamber of an inhaler, a separate container
30 containing a desiccant. This is described as differing
from US 4,274,403 A in that a completely closed
separate container is used which is made of a material
which is as far as possible permeable to moisture and
in which the desiccant, for example silica gel, is to
35 Dbe placed. An important advantage of this is said to be
the fact that, compared to conventional dry capsules,
there are no assembly or connection pointg through
which small amounts of the desiccant can pass into the

medicament chamber and thus contaminate the powdered



- 9 In the case of prolonged storage prior to the pharmaceutical powder
cartridge being inserted into an inhaler, an especially pernmanent and
effective sealing 5 is guaranteed if the netering slide can further be
-moved into an additional storing positign_and the seal is elastically
prestressed sealingly at least in the storing position of the netering
slide, espegiedidandnt he nsteridigvedtderdaa fi @Eg' i nckBeustkari ngsQegi tion by
10 resiliently elastic means. In a preferred enbodi nent, a pharnmaceuti cal
powder car t r9UGEIAB? diRY 1 t RES nFént P6n PEEERBLEactBr i PRICLRULABL t he
met eri ng deWertvepeasesl &t bbaastndn@ ok uetdihthtavihyohgh WHaidhng a

predetermn quantity of a pharmaceuti.cal pgowdey. ,For adm nistering active
subst ance cgt(rj%e] N5t ns’ 2R ddh | 5% H&Pa q'é?g 99"t%e phar maceuti cal

“powder 2B cartridge has at |least two reservoirs, in particular if the

phar maceut i a3l pouller,ear (e as TELEIINg ol cey, sahd i ering device
havi ng, for ‘each™ 6 € reservoirs, a metering |ty Tor apportioning a
predet er m n&pdpuaras t yfa caeh pessthléy Bremveal25sinpieanvetproalded in

the reservoidysrdeRERAI NGO filte aG i V8 gubsianee cggbiggk%gn pLgyided, it

is al so advantageous if the netering devices 0Of_the individual
phar maceut i RAFERRISL tar t ri d§é§2RaPe netRbehipEAVi t REORFS9dent RERl or

diff eL Iem)f v@dlmaﬁi_bn%trzﬁr tireyl ashy emeagi(aakygaﬁht@?u_boauta_a@eﬁ}eal ly

sui tabl e for__expensi ve_pharmaceut i owders with only occasi opa

adni ni strat is&ﬁ’,r%nse posgﬁﬁl é{%ﬁ"”{%eg%ﬁgﬁﬁﬁeﬁ‘fegal apﬁﬂét%vaﬁ ¥ i d§89f ur t her
has a devi cepe3iddrof ndimat ilisg itthergisaht h¢ye of opher reetaptied avialoske whi ch
remain int Eﬁ%ghy?ﬁ%tggsqgﬁ&%fﬁégw“Ch have been renoved fromthe

reservoir chanbers. antages of the invention can be used especially
- 10 in long-termuse of a pharnmaceutical powder cartridge for powder

i nhal er g5 f ofyohad di M $ PhaEEREEYLT €8k ARROICEOR BlRRe NWbES: Pf 4
phar maceut i cal _powder doses, havin | east one resSérvaQir_an

, g at i d an
i ntegrat ed 53Rt iNy AeviBeNIsATd Fht BYPaceBodter iy deviee8dki RY able to
assurme at | easighta df |41 dgspesitht 0Budnd agn ANplad ngePostiapnoandilei ng abl e
to nove fro he .filling.position to the enptyin sjtion, and with a seal
bei ng provigé qﬁﬁi: %ﬁm% £ ?%T?ycggngeon? fﬂg%fgg? §8?V%iFQPF8ﬁFthe
envi ronnent candadgamstnenpaytdfubaistive, mckagmst ifivodse fmehkmgnposition
of ‘the ppteyjang dexbge, S@i he3aal hei Ngehaalbed! |y dof pffRblg dHping a
movenent of the netering device fromits enptying position to its filling
posi tion, 15@PPIRSutSthy sPRdi Rendveet onedienieal ferampeeitson the
seal i ng sur haceseld i ve Dy eheghe b retodd blpe ddveanddon, fheeseal is
made of a SI%ICO r%bber or an .Iq;toner nore :
the EVA types escribed as being suitable have quite
high proportions of vinyl acetate copolymers, so that
25 these materials have very high water vapor

permeability.

WO 01/21238 discloses a powder inhaler with hermetic
sealing when not in use. To this end, in the case of a
30 powder inhaler with a medicament reservoir and with an
air channel running through under the reservoir, a
sealing skirt is provided on each side of the storage
container and covers an air inlet opening and an
inhalation opening of the air channel in a position of
35 rest. When an actuating cap i1is actuated to move a
metering plunger through the storage space in order to
convey a dose of medicament from the reservoir into the
alr channel, the two sealing skirts secured on the

actuating cap are moved downward too until the metering



20 preferably a thernoplastic el astoner, preferably of TPEE (thernopl astic
pol yester elastoner). The inprovenent in the application properties

af forded by the invention, particularly through actively 25 reducing the
.effect of noisture on a pharmaceutical powder during the period of use by a
patient or a hospital establishnment, is further achieved by neans of a

pharmaceut i 3l yRAEemnLar tehdaedt 0f ¢ BOVERS ¥ 1@l %fo%i@i&upow%gubﬁha' er
having at | east one reservoir_ for 30 holding a pharmaceutical depot for a

| ar ge nunber2¥feHhatifc RRTEAShovder s eseFiAIAdiSkg T4 Shod@¥ithg @6dy and a
Ihi d whi cB Ztstxsﬁagrlrgécal %]zy Jgﬁghoaewtabg t&iaﬂ,ﬁ%ith'm@l?éeéf@ﬁﬁi@i:ingaﬂapwiﬁre the
ousi ng body_.and/or, the lid are e predom _nant of a P\YDC .

(pol yvi nyl i deke $B9cHDT teym atg%é{r Tut i@@&I I?P%rbjrﬂn%sfi Bl\fe H2sBE coat ed
conpl et eby arthgrar¢l al | xswi flenBVD@s antbéef iartoapdhgmercap t hiset &epeycl i c

si de groups {.C P) r ( ychl ri.fl uor eet hyl ene). - 11
In a parti cu(%e r ysoga%fggntt%é;oéxgﬁ%gi rrg%t , %E_cg{?g} nﬁ:fgg&%gglal rfl%{)lctiz‘vvdglalr

cartri dge acdwrdiag tWhemethavaptianing char ast celeadefinanfatresurhsast one

metering sli t ; t er4, A9 i S d e i nantly
501 & PVDC (oL ny L aehe el oF L eT & il naceit TEal 19 cothat faTe

pl astic coat@PEHimpBLIGLTTehHIdH 1y with PVDC, an ol efin copol yner with
het erocyglic side groups, an at |least partially oriented PP (pol ypropyl ene)

or a PCTFE (polychloro-trifluoroethylene). 1Q To limt the effects of

noi st ur e, ; ych}/”ﬁgélspeﬂtt rdt ec?dl%rht&w z:ﬁPﬂgfedg%r’é?ng?“%?'éséarﬂdct RErein, on

a phar maceutalecadtipowitkssign tof stierr bl ivgpekliens, | thaspharrapeasisedl powder
tridge f ' 5, Lnk [ h

cartridge .%rg&ﬁL el N ELS ﬁl{ﬁl foﬁe&?ﬁ&@?.r tbngghgéagécghg: ?,gat%gn <

invention ischaracterized I'n ousi ng y “and/ or rises,
on at |east §fdractof The tdiide Frrangenenrt r egér idia  dbsbired ofragediedcant

enbeddegsi n @& drhermp! Ydra Pt Poki t4@nl0 taVoitthd MeaiisTelt ebstiRgon
pharmaceutical by desiccant residues, it is advantageous, according to the
i nvention, @RI atPPafRatend; @éqlrﬁ}&/vc?é?e cBFEFFBGe 16X SAERIELYi nhal er s

OL a powder xﬁdmaal I\%rbagnpg aagfailresatslt tBe Ocﬁl@téﬁsafa?ﬂ.qj Lofortl‘i’@| fihﬂlﬁld@r

phar maceut i cal__powder ot .for arge nunher o ar maceuti cal  doses,
cont ai ni ng at- A'eas rso%e%gha'b}é% B%dﬁfcr‘}%tfél ofry%a IB‘P‘éﬁ’ge% ‘aptrheFﬁrﬁﬁltéé’ti c

mat ri x with seadesiccene €obeddédat ferldiaws prefetadl previded petweeentonite
or 1ol egyl ar, §hemenSLNATLIS WAL Yed fnGhanne! §%a59d&glr %dcugsa Lrix of a

- thernoplastic of |ow wat'er, absorption, as are obtal nabl e by dissolving

sol ubl e co- &8 REFEToFFgteRtEuItsraFlamas Wt ake of residual misture in
the reservoir, it can also be expedient in this case if 35 fibers which
absorb wat er__vapor ar nbedded ,as filler in a matrix of a thernoplastic of
| ow wat er a5%%W¢%ﬁ%n? I8 dYE S QR arl y advant ageous, for economi ¢ mass
production, if the blend in a matrix of a thernoplastic - 12

25 The object of the invention is therefore to improve
known systems for administering powdered

pharmaceuticals.

According to the invention, this object is achieved by
30 means of a pharmaceutical powder cartridge for powder
inhalers for holding a pharmaceutical depot for a large
number of pharmaceutical powder doses, having at least
one reservoir and an integrated metering device, said
integrated metering device comprising at least one
35 metering slide which <can be moved approximately
transversely in a metering slide channel at least from
a filling position to an emptying position,
approximately transversely with respect to the

direction of flow of the pharmaceutical powder out from



“of | ow water absorption and a desiccant enbedded therein is designed at

| east as part of an inner wall of' a reservoir by multi-conponent
injection-nmolding in a housing body nade of a plastic substantially 5
-inpermeable to water vapor. Wthin the geani ng of the invention, it is
further advantageous if housing body and |id are seal ed watertight,
preferably bynhdl hraserise Wi AdsedfofOr PREtIEHERRLY @aQRRM G PHRAuUCt i on,
the seal is cpinjected onfo the housing hody or, the }r'{r;eteri ng_slide. The

i nventi on cafi*bg ng?arﬁta %‘%%‘Fyoﬁﬁppﬁt%é&nign si5 e hehie eerdeduatfy an
inhal er for pouklerhe parivagewritcahs WehBta ipharm@cedtilcal pasdariczartridge
according to )%h&li nv%a\gti on afd wi th an inhaler for powdered

phar maceut i cat s-fn" FERE hd b‘f}lﬁr maceuti cal can be taken by a patient by
‘way of a® air stream 20 characterized by a holder for a pharnaceuti cal
powder. cart radogeageond! ihd tddied Wehbidlhg 108 2AYANRAER 14 ! Nha
invention are particularly benefiTla or pa%i ents requiring treatment with
a 25 phar macE¥i canlpowdbe caliphigetacecdditigned t Iexpenddfiizen c@mn ai ni ng
a powder witdraaet Pfe My tfcdith f old 0vhEg @6t e SUPSE AN Ce%ss ARA1gesi Cs,
antiallergics, antibiotics, anticholjnergic¢s, antihistam nes, )

anti -i nf | ammAYBAYSSuBSE ShEEE, AT pyhet FEY1renTeatt | 19 aetainefoi d

ant i t usgiovespabt dnghedi | dheiag diidtRirinesli 7 Y eSor 84St dneeagactdHeg on the
cardi ovascul ar_syste hor mones,  proteins .an eptides. Application of the
i nvention 35 By fea ?olf‘s? h@r%l%r?\?en{]?%npai %ng; Bla&. Y ﬁﬁk@ga\}%q abl e
phar macodynanesetvyiact i Yeisubsidyveoesgen tdmp¥iorsn odbopbwldehdéde the

phar maceut i : g i f €, n e ensitive to
nmoi sture or C%%ﬂféﬁ%éﬂﬁndgg%ﬁrﬁg\?%r a%%e fél%:é%rglt ﬂ:ﬁcgg’gi %?gég,e?an%{c% n so
doi ng al so tdL bt &en hd tadv&nt B§éBIof steredabretsidal e wilrthaderhangeabl e

phar macest i cedmponmder1 cayt ri ggen. 5 drdowins ah@&vc@é’ﬁSi bk gnkoecrBke ayai | abl e
powder ed pharmaceuti s for inhalation in different active supstance
conbi nat i onse’g'ﬁbaé?g‘?%%'r%vé%w i PPYAETY | AAWhF eHIPRMI F dFR® acti ve
subst ances haxe= imetteasesd sensthe vottysdéto ¢ Sbelrmahitethédg their 10
storage life, their stability or their dosability. Active substances for

whi ch the invention can be used can also be, for exanple, fromthe group of
bet asynpat hoii net iacs: s@EtUtandEL 1y epr arafdrrddknot emdlodimamtnt er olg

sal met epgl . RRSsIdU &, ExaP! e§ouag@ thea Aoy S5 Q4P @ HiingPSt €40 thqear e:

budesoni de, "becl onet hasone, fluticasone, triantinaglone, |oteprednol,
nonet asone, FHFRHEAT d&s SRAESHRdE ePokRi b1 texdif| BSLEEHARLL W ig®up of
anti chol i nergidimell ehas paktopnemdadymiale, obdi Diid OpbURhRr @HwW&onment

gl ycopyrrol ate. 20 Possible exanples fromth roup of. anal gesi cs _and
anti - m grai ﬁte%roal}i}% Vr‘?%%% i fe,? 1??1 %olrjh? I ﬁ‘ﬁ?‘??ﬁﬂg, sg'lf'rfg‘? r §ptak®=the

fol | owi ng camde amed;df bheexaeplieg,f ronreteagr ospr bbcpepsi geovartkd
proteingg cetdoreldx 25 insulin, calcitonin, parathyroid hornone, factor
VIl analogs, interferon al pha, interferon beta, heparin, FSH

(follicle-stinulating hornone), colistin, tobranycin.
A particularly reliable function can be achieved if the

metering slide has a sealing surface provided in a
plane approximately transverse to its direction of
30 movement from the £filling position to the emptying
position. In this way, it is at the same time possible
to avoid a change of frictional forces during the
movement of the metering slide which, in known
inhalers, can be caused by a movement of the seal along
35 the sealing surface, by powder residues or wear of the

seal.

Particularly reliable sealing is achieved i1if said

sealing is provided by an elastic seal.



30 Use is not linted to the active substances nentioned here. The
prarmaceuti cal powder cartridge described is suitable for all active
substances which can be netered in powder form and adm ni stered by

-inhal ation. By appropriate nodification of the systemand of the 35
netering device, the invention descri bed i"s al so suitable for conbination
of active substances which contain liquid fornul ations, for exanple

sol utions or' suspensi ons of pharnacodynam cally active substances. - 14
Phar maceut i cdh pdheer dagerul afi opsollvinglede ars eoxeesk enplyobe wsed sd h t he

phar maceut i caj,. : ri y .C ] o.the_invention can
contain varigtipﬁ%?%'éggé%s?g%?&; %sa?(;ehﬂaég,oé %%%éaﬁ%?gfkgéaﬁ&tﬁeﬁrbs,
anti-all ergi tshahari biest iwe@mﬁmwém@m, andt iefifstcariiveessealing

anti -i nf lsammag orgh st anees r aphbPYfEtd£6ng CULIRO dSp S%Ez‘?%?f’ be
antitussives, bronchodilators, diuretics, enzynes, cardiovascular "agents,
hor nones, prBYEFAsiahRE Bélptalddiés‘%l%?én‘p‘?‘éérwg 1poanbigesped &he cwédi ne,
d} anor ph: Ine,i;sli @@fmaﬂmyn?pr_éﬁ_g@éﬁﬁége,sé;a@ﬂ aafl Ty ne; tq%@npl es
of antiallergics.are_cromglycinic acid and nedocrom|; exanples o

anti bi otics %F‘%r%:ré%hgﬂﬁﬁégfln O{'f bR&f H}‘?djieﬁéflgne%]rﬁf%‘?n, egBRFEPLLY NG E

pent ani di ne, ti& metepiogysiladesilsf dhiarddlesn atet etbatygl ibdes tieal ikstin,
tobranygign; sxa! &5¢ 1 @f%ég{l@ldwgﬂgi cs are atropine, atropine

met honi trate, 1pratropl um brom de; Oxitropi umbrom de, trospium chloride
and thiotropi um brom de; exanples of antihistam nes are azel asti ne,

flezel astinerR0 and,r@tdianyd i |G a5xeHP! es, of }%Mad'hélféiwt PolRyPSt ances
are becl omet hasone, budesoni de, 1oteprednol, dexanmethasone,” fFunisolide,
f1uti casone, 33 PrEifne 2CCPFSABBndIOnERe o fBtaIscRe  éRamiag@ csferdmed ussi ves
are narcot i nie antharosenpi Neet examyp! efevifcdr eoapedisleat oss 2hopfe Rarbuterol
bitoltergl, terol, clenputerol, .ephedrine, epinephrine, fornoterol,

f enot er %5 k@%%ﬁlen |SHE Y b ?5?%?{[5?1'51@p?eﬁﬁ?ﬁﬁé?gf“%ﬁﬁgoﬂélﬁé‘ﬁéﬂ'—}’ of

met apr ot er erdolphagmea gt a hegoypdeny | ephri ne, phenyl pr opanol ani ne,
pirbuterol, procaterol, reproterol, 30 rimterol, sal butanol, salneterol,
sul fonterol,_ terbutaline and tol obuterol; exanples of diuretics are

ani | ori de arfP¥ (SR Heer 0 3@bpre svbahaeraeymembinatypsisn; iexampl es of

cardi ovasculsllsagess s adeasiddéazem and pher oghx%at:@atgléaﬁp' ?)%w@fetrh_or ”0“63
one; exanmples o proterns an

are 35 gBrti saone .cé;%egr ocorti ane and gr edni so > _

pepti de arecacr&cql fide, 2et?df el F9O HPERRYSHT SndiPrnBaFtACURARt Adr acti ve
subst ances wiiec h phearnize cugeidtadr e patidenoc lmare,i el chiag ne, heparing

scopol am ne., ct} S t j way of - 15, ex e can be
used as freéie-t?al?eeg .o%é{g%i H%scc?r@lgl?p(l&u%\?%g%e%vé iy BeEeSESH &° glﬂ‘?.

Count er i ons BAFSEY G&® -be dsetdetarlinde, chyr taxanfte, physibiogical al kal i ne

earth net al prefaetlkdlind®et abhsaak i3 ness f ol & examy; at zene
sul fona%g, benzoate, hydr oggnacarlbglnate, hydaF ogen tarlfcragtclg brsgrt-??gg
de; i adi

chl ori F&ANCE Yideq | 1pathe mRRETaod r syal Rerendin@ade, theuconat e,
lactate, parpatiweanduhidtaice Esdrsinoaroml sordei ased, {er eyamphgoacetate,

acet oni de, i te,. dipropiopate, val erate. The_jnvention _al so allows
t he doct or %%v\%gej%%g%c%?usr at'el V' adap efﬁ%‘-’d%?éﬂtcc‘?st pEES eAPddVEAUEL| ong

period of tiPkarmacelddcatlheonsed taantisiplsss daparneabryngnpai-ediadb

cartridges, owhiiglantQd Rave;d rdis %cév%tl% ous effect on treatnent costs,
[

and wi thout conprom sing conpati ity with other cartridges with different

neteri rﬁgodevi ces, e.g. with the cartridge known from WD 97/00703. 20
A particularly economical application, especially

suitable for expensive pharmaceutical powders with only
occagional administration, is possible if the
pharmaceutical powder cartridge further has a device
35 for indicating the quantity of pharmaceutical doses
which remain in the reservoir chambers or which have

been removed from the reservoir chambers.

The advantages of the invention can be used especially



‘Brief description of the drawings Figure 1 shows a pharnmaceutical powder
cartridge according to the invention, in a perspective 25 view, Figure 2
shows a plan view of a seal of a pharmaceutical powder cartridge according
-to the invention; 30 Figure 3 shows a vigew of a carrier nmechani smof a
nmetering slide in a pharmaceutical powder cartridge according to the

i nvention; 3bnFilgngetéAmshows af vaewldrmadmiterdaly sbwderbaedy tridge

n . frmsomteroay pbiderbadyiridye
B Tongi tudi nE1” SERVGE. ThYBaghc pee HolSAg el "BunRkERb B kel BB, 3

phar maceut i cBdr powdérmaresr t pigeracedr dpirmacehel ¢al emdveler  Gosmski gur e
4A; 5 Figureng,phowsaa | apgistudippal sgetdan, {,0r oygl asphannhpeeuntical powder

cartridge according to the invention, in an inhaler wth the metering slide
in the eRpt ylfgCHYTt FBHICnd S8A IFilgiheg e ibviBS BT bgi faNiLAEI Pedad on
_thLO:JQh a phfkaIh@CQiﬂi @_%'suﬂ@}"’dﬁf Cesd dggel [@_(iQQﬁﬂgngpéQithﬁ‘%l Zra&edlo Zgla%(r)l,?,gn an
inhaler with the netering slide in the filli posi tion.

Descri pti on SR PYER%r RSP HUst Pgﬁ vgeéﬁgodf"ﬂgﬁt sERi JiOVe sHAWRM g the
perspective fiFhinmd pohdtusong thodyhd lenptaipnbapeadedion;al arpbwiethcartri dge
1 according he Lnyention xchangeabl e _insertiaon into p er
i nhal er 2. ‘I%é;aiphgre&ﬁggelﬁriog%ée% welr&?ar%%l;%?’(tiégtiagrlugvﬁ%aelrse ﬁgg %gje t he
upper ai@a ofesesvdiousifmprbotie 1lenwiraugent3 whidchagathatesentwgy goifp ar eas
4 in order tp, 14 easy hRsehti on ofnthes phal paCcEy ovwgder rtridge
linto a pomdeiragﬁa'l e?ascz. 1%% tthe |HIJ ust ratleve %@m%énlecﬁitorgh%, tgl%devi ce
for indicatifRFHEAnDUAEVEFSphar RRdeut | cif2HoseBeWAPch ©daitd ded livhe
reservoir 6 Qafdavgoheenduennyed f oRehlatr eSEr ¢oier RetsrPrgVicied Rt the
same time in_the e%%’e 3, | n,an annul ar channel 5 I{L_glr d therei,n.(the device
i s not showt i défFi | SHBIRIRY) PITrEe¥hmbe 1hSt T 0PGSO r i ps

wi t h coilbespoindhage manki rejisi disig smdesmenbedfi ntidet aidali ne¥Ir O7YO0Z@3. ' The

user can th ff_t i ngs through the viewing window 7 in the
T Ty A

edge 3. The e o receive alid 8 with which the reservoir
6 formng the main part of the pharmaceutical powder cartridge 1 can be

seal ed of f. Buch grétdrfed Serbethent | ¥rseabedniBnai WAt ekhiedlkal is
made of a silicone rubber or an élastomer, more
20 preferably a thermoplastic elastomer, preferably of

TPEE (thermoplastic polyester elastomer).

The improvement in the application properties afforded
by the invention, particularly through actively
25 reducing the effect of moisture on a pharmaceutical
powder during the period of use by a patient or a
hospital establishment, is further achieved by means of
a pharmaceutical powder cartridge for powder inhalers
or a powder inhaler having at least one reservoir for
30 holding a pharmaceutical depot for a large number of
pharmaceutical powder doses, including a housing body
and a lid which substantially enclose the at least one
reservoir, and where the housing body and/or the 1lid
are made predominantly of a PVDC (polyvinylidene
35 chloride), a pharmaceutically compatible plastic coated
completely or partially with PVDC, an olefin copolymer
with heterocyclic side groups (COC or mPP), or a PCTFE
(polychlorotrifluoroethylene) .



- 17 manner to a collar 10 forned within the edge 3, for ,exanple by

ul trasonic wel ding. Arranged below the reservoir 6 there is a netering 5
slide channel 12 in which a netering slide acting as nmetering device is
-nmovably arranged, which netering slide,11n-the illustrative enbodi nent
described here, is made up of three parts, nanely a carrier 13, the actual
metering slid8 b?)d?ai-’ilCélﬁé‘réyseﬁqivi%t?ﬁ‘@‘&-? e§nmd2m631tr4Aaarmhah39a The

netering sli deuticamnbbﬁdé@‘d cla&rt&u@beaa%brm%b trhe gRali chaeSiown 4
Figure. 2 |s jnser ed |n§ ik et&carrler 13 shown in Figure 3 and the carrier
5-ont

13 i's clippef aﬂ"‘ﬁ §baFe ah et @R FhgORe| BELEEAPI1A1i0e & @in be
clearly seencbmpcménguné The heetret 2id n@eﬁitéelehm@ Pred@mdintend has
an. openigig 16 gn or ar.ound .t he openin e is a cont

‘surface f hgvsl?éal %%gyvfm etdr%lt er é’%%\ g]e %“%%‘?H%’ccca&)fface 17
is at the saﬂempahebbeomld@dla:s cagedl | ognsle tabe and pexttatadﬂy nwisclpl ane
appr oxi mat el yyper pegdi cy s it t&?p@i G i ofs é n?l‘é%@%%tc ltche rreé ering

slide froma filling position ovvnln i gure nenpylng
posi tion, as9fs“BRownain 25 F?@éﬁé GPETﬁeaﬁféVerloﬂrg@ltlQﬁe RRly @eplshown in

Figures 4A apglodl €08proses BCTREE(HOySRVbEY-18: Meseobehgdipgeyol une
represerl s the dose quantity to be nade avail able for 30 an inhalation. The

seal 15 (Qan for exanple be coinjected in nmufti-conponent injection-nolding

and for thisTpuipnse cae ke fmds dbrmexerpte, ehiant hesmypasiifed
rovi.ded on the

el ast oner. S n a .sealing surface can_be
netering sli &? pgﬂgl % 5Il§1gt| cI eal uSlS RARS Bt NDEEFEBIBI' b&t e stil |

i nj ection- nmlﬁ@ﬂn&i@emhecal edwidarthe openimg fle tdfert hexpetidenng sfi de
channel 12. ﬁ%ﬁ&ﬁﬁ%@ﬁEEbQPdﬁo%ée§HQE9ErE@§é'f&@eBQQAQECEESSIerS or

metering _slide body 14 can advant ageousl
i nj ecti on- not di RGW ﬂrsuﬂt%lél%mt%??%¥dwgh tive i TWSHSCDQVI isis

comer ci al | ycloaeddodt Bze8 aid righatpr aduct Houundde spanhdidona id
Germany. 5 For har maceuti cal conbi nations 'P I ch the powders cannot be
stored, or can ”r\Fng THURquitel §bet ST e82Ths AT mitASur 819t %%ﬁl%ﬂ?sc?hﬁe
expedi ent t orggeawater t woar esetemd r ofanbé@esi ¢ostead exfoddiedneineser voir 6.
10 Figures @&qnc% a4l i udi nal section through the pharnaceuti cal
powder cartridge inserted intfo an inhaler 2. As can be seen fromthe
figureszot he netering slide) designated overall by 9, can nove in 15 the

metering slige &@@ﬂ@ehmﬁalﬁhehﬁa%k1%HE“ﬁﬁ%&ﬁéééﬁ@ﬂc£93b&“@%§¥%@%%e n

Figure 6 to the tyin ostlon shown 1 n Fi
9 re31éﬂggy g P l advantageousp accordlng to the

invention, to provide a pharmaceutical powder cartridge
for powder inhalers or a powder inhaler having at least
25 one reservoir for holding a pharmaceutical powder depot
for a large number of pharmaceutical doses, containing
at least one shaped body made of a blend of a
thermoplastic matrix with a desiccant embedded therein,
preferably silica gel, bentonite or molecular sieve,
30 particularly if channels are formed in a matrix of a
thermoplastic of low water absorption, as are
obtainable by dissolving soluble co-extrudate
components. For rapid uptake of residual moisture in
the reservoir, it can also be expedient in this case if
35 fibers which absorb water vapor are embedded as filler

in a matrix of a thermoplastic of low water absorption.

It 1is particularly advantageous, for economic mass

production, if the blend in a matrix of a thermoplastic



“In the filling position shown in Figure 6, 20 pharnaceutical powder can
- fall fromthe reservoir 6 into the nmetering cavity 18. Wen the netering
cavity 18 has been filled, as desired, with a pharmaceutical powder, the
.nmetering slide 9 can be noved to the .emq y4 ng position shown in Figure 5
with the aid of 25 engagenent neans in a powder inhaler which are only

i ndi cated schemalbwal Wgther epbborpexanpl enslucla asidadiasmntesarnideedidan US
5,840, 279 A A0He I 60 coonerale I {Delbe o8 e 1 30 Tuaceplying
position is reached when the netering cavit i's sItuatéd over an
enptyi ng ope?f ng FESWed 1t Ry n%‘tle?%ngo@P@@Ieng RAg ecsdonedolAiivgpdsi ti on,

the pharmacegt i h@hs@a\gderb@h fRhdefrem t he nBLgLLAY C%\Gﬂelcalﬁl AnQugh the
enpt yi ng openl n exarrk?l e into a 35 powder channel 20 of anTinhaler

2. when the T If“‘h%b ﬁ“h"eof‘t’ #t¢Ng"PoT tion of the netering slide 9 can be
seen clearly |n F| gure 6, with the rreterlng caV|ty 18 under a hole 21 on
t he under si q,e reserv0|r %’ ach the_enpti w sition,
t he metering stf cfe Bﬁgﬁeagto hehes tmlvr? i‘gire 8tu it$%%et eri ng
cavity 18 coa@\rc'snttdr@emt ylLﬁg bpesiing 1®ciyd tdred phhid’acatn‘él caleagp@dder can

fall down fromdte; ,tt O)p 8¢ ALY SEED %‘151 re 6 that the seal
| es

15 of the netering S|Id e cont act sur ace 17 of the netering
slide ch&nnel 12 and ensures a good sealing, preferably with slight elastic

def or nat i on.pdH Earaleamabeyd@a:enmlw g@f&@@éw&?w tthteL %FéAt feﬂé' %éhel astic
vice I n e | nhal er or

means, in partjc via a tuatjn
net ering srlld@%f:ut%én%rh %x%e‘?i $IPRIRFE IR chiRe dret ewang st kidever se

novenent of the rreterlng slide 9 fromthe enptyi ng position, as shown 15 in
Figure 5, to; f||||n sitio s_ sho in Figure 6, as soon as
a phar ITB.CEUtI cal og%gga%nbegﬁ veaag‘ﬁ%?ataag%?% cSﬁgiﬁtﬁges%ﬁte of
the seal515 asfondmi 20 rhstmers ng Ls%l:urd;a 9 agn thelttairetract four f apewtiéred t he
metering sl ide channgli dds a\pﬁtthgs M AL G Apbyabe! LaBhe3eal | ng

during storage of_a phar maceut | ca er cartridge according
i nvention, ESFEHENY BPi ofhe olint"?nttlllo@t' uded witpoatderinhmbger fort is 25

advant ageousduw@igyeayi gﬁarﬁnbbgbtt&atgrt het {aithe tf}télhbh'a&mb%u\éh%wll n
Figure 6, an addtl rlngggltl nfor t he terin de 9 of
filled pharrfdceuttca qﬁo V Gr PRFAGBTL h WAYcHPY hé™ Je’Fl ﬁ?jr?IaF‘de 9 can

be fixed0 by dhtee arce] epdiszasl ebxznap lrccdlrmact fon 22 shownacdutB36al hpswaker i ng

© posi tion, lg the contact surface 17 of
15&3 g%‘fa%fco[%? s eéﬂ\%%t%. S

t he neterlng sl anne t0 an i1ncreased prestressing
force. 35 In the upper area of the reserv0|r there is al so advantageously a

shaped body 122 W dfedsade£f epabl yngecunfbddidd s #PS1 t LA eYkB1ar1y
correspondi 2% e&aped ed es 24, i,n order to avoid nmechanical |oading of the

phar maceut i h’e shapdG bSdy Togviging treatment with &
25 pharmaceut1cal powder cartridge according to the

invention containing a powder with one or more of the
following active substances: analgesics, anti-
allergics, antibiotics, anticholinergics, anti-
histamines, anti-inflammatory substances, antipyretics,
30 corticoids, steroids, antitussives, bronchodilators,
diuretics, enzymes, substances acting on the

cardiovascular system, hormones, proteins and peptides.

Application of the invention

35
By means of the invention, it is possible to make
available pharmacodynamically active substances in the
form of powdered pharmaceuticals over a long period of

use, even when they are sensitive to moisture or are



- 20 expediently produced by injection-nolding froma blend of a
thernoplastic matrix and a desiccant. The desiccant is intended in
particular to absorb noisture which is situated in the reservoir 6 or which
.has 5 penetrated through the netering.cayity 18. The use of such a shaped
body 23 ensures that no crunbs of the desiccant, typically silica gel, can
pass into thenpbar maCeticredl puyieka ting Ebwei t 1é0s | hanal H¥WAYso 0o fng
patient. Sucgla shaped %g%l cgg be gade of a PP matri xaég whjch jtself does
not take up Watsr and MR 88 nfAEIRFPHT e ni FR-ESRRLE - Wb ES
conpound andwihb dsshevgrtéblEophexmapketpobyepbytierecgkyedligeand t he
wat er - sol ubl e conpound is then washed out. This results in a sponge-like
structure with channel s which, after 15 the shaped body has dried, permt
‘rapi d water &bsorifti onle® t Resgablenattar - sokkbl epveiilliabd egel pewdeeh | ar ge
surfaces usi BHaemRELLAE ¥aEgnd at i;0m- 1R 1@ der: 1 o | rapl,d: wat er
absor ption i?\ t he 20 whol ggshgggd, 6%31515§,1%h %.ﬁg%%%xp?lgln%@to
enbed suit abFBPFEBBFE as 9P EatiPife bLEs@Tof déBPEeHAE andsteragmpl astic
matrix, sai dcbhligtsonby VinrtwieidH iheivigeRi| hatYvacih®st LRreEy g, 4 apid
transport of.tgg air .noi stur.gan of the water to the desiccant. 25 The
shaped body 23°t&R°8Fso “68°d&dVged ivP t MECIBFNFSr FLER&CEigni ddi§4¥ t he
manner df0 anstosege, hifés stivair pusedlyli bytwayonf theiml eddguldd Oide. 5, or,
by mul ticonp i nj iL.on-nol di i h raducti.on of the. 30
phar maceut i cg?gg%adg#%%%?ﬁ?ie ge]",d(&l[(;g"rvli’1 %%m%g 1 SV PEOD CaR PRndtSSAI 1 of
t he reservoi §a®. also 2be,C fpms exappphar rcwut ithe poeder cfr thetdge (1)
for powder ScimPatessiheoribgldi QQl%pEQﬁB@CG'Pe'Ip%lteQ%QQt fﬂn&(ggglge number
S

of pharmaceutil cal powder doses, having at | east one reservoir and an
i nt egrat ed nEPEPPHETAbyi cB2IBEEATPAt egPREEADRE! eFPREPES c L LsBhpIihg ng at
| east oné megesumg BE slédec{Oosd8roldy Whireh capubesbnRy&d, apHexidmt el y

transversely eri l.i de _channe 12).at.least froma fjlling
position to Hé%&é%f) y‘lghg %g‘élisctlicgr‘?,onaeppr olifﬁrﬁ?‘ Wo}?ﬁﬁwer]soéﬁPW‘iﬂ?]r'espect
to the direcndmmtasorieé owtf biini helphear medeldbsoalidés powsdbleutexanphdde at

| east one reggLN0ifhd 6)gr&ri§ra§f?rair?t‘§ldclﬂafel§(rr%lgflc%e rl%ee;risr’!i S ]jog)elﬁappglm(

12 ) with the at |east one netering sl i eal’e

t he envi r onnefmife] dadtorrorianipFemige poglysemynrotaeenet ering slide (9,
13, 20 324). 2. The pharnmaceutical powder cartridge (1) as clainmed in claim
1, character] zed, if that the netering %I i de channel (12). has, at one end,
an openi ng 13631 § o TR r §FBht ERRr o8ERAYRNI *h RIERISDECE hénfbt eri ng
slide (9, 13ZntliHmimmreiess, and; amoupHihbe opedmado(l6) flagdaMiaed, surface
(17) is provided se ( . romaceuti cal powder, cartridge
(1) as cl ai red fLoifedh 2%@@%%%‘2‘?%@%&?& & e b Sr i SRR R (0. 13
14) has a se#9hgther fEcHr 6F deePtides plade Rpprokiant dernareisverse to

its direetiomAfliovessnt:tbant hepdid ¢t ROShbhaBnk0 3Pal sy eRptrt N9
position. 4. The pharnaceutical powder cartridge (1) as clained in one of
t he precedi rfig* Svs, ‘ONEFLEEER 28dPPR  t R LRRECEAl iRRFA s BEBRETE®d by an

el asti c sealFsH (follicle-stimulating hormone), colistin,
tobramycin.

30 Use is not limited to the active substances mentioned
here. The pharmaceutical powder cartridge described is
suitable for all active substances which can be metered
in powder form and administered by inhalation. By
appropriate modification of the system and of the

35 metering device, the invention described is also
suitable for combination of active substances which
contain liquid formulations, for example solutions or

suspensions of pharmacodynamically active substances.



- 22 (15). 5. The pharnaceutical powder cartridge (1) as clained in one of
the preceding clainms, characterized in 5 that the metering slide (9, 13,
14) can further be noved into a storing position, and the seal (15) is
.elastically prestressed sealingly at least in wthe storing position of the
metering slide (9, 13, 14). 10 6. The‘p%%tr‘rraceuti cal powder cartridge (1)
as clainmed ipg,.claimb5b, .characterized in that the netering slide (9, 13, 14)
is fixed in Pﬁ%rxg?gre}nﬁbc%gsi ti%?lw% rresi%?]érﬂlfi{?/tje?réiti c frearms. 1597 The
phar maceut i cakppdidrtlyarbei dgeeds wi gh nethe n whmeermd cdlnted qa e c esbwiipc| ai ns,
characterized.ip,t teri [ L t le Bt ering
cavity (18) %%?ﬁ%?g%népgtgﬁegé?g?%gﬁéd%go%gluar%tnSt%%thorJa pomﬂcgcé}gt *

phar maceut i cCf#Y18uUs Tha@cshaenncalst@aicgowdesuchr t pBdge foy clexammle n one of

the precedi ngngh gbgBcscharagtierdized-ditd hat shhepphas paceutd cal - ier
cartridge has at. least 25 two reservoirs (6). 9. The pharmaceutical powder
cartridge asPeFgifed iaRtdHishomingsar afREL 2B ARMERQEYt HEHATRR UL | cal

powder cartrafgephast dcHet er bbgrdevige, saistie&%lig&t,feri %@@%gﬁ&@/j ng, for
each of the yreservoir 6 a netering cavit or_ apportioning a
pr edet er m ne]araﬂ%lﬁ?clifiag?%%ach iect&%sy ac?¥6é’“‘§ bst PWHRAGEFT n the
reservoirs (&yends, 1horftmmgshar proeatneal ampdwitep tdaiets:. i dgeamplekaidied in f
one of t p i | aj 118, .act er i t tf i devices o
The i ndi duar Sher peceqts bal Chouds - carrrhEntil,, SR AORER 0° T
of identical ebgotrnieeenttensiamyd. and agrphine Thexgmmlesceafi caitipowder
cartridge asal:iéliri?@s' N Qe O&C:rct)Ih@gP{r@Eﬁgbng iy ”Banehag?&ic?éfc%ﬁCi) n that
1), ev or

t he pharnaceuti ca] powder cartridge. further 5 has a 1ce f
i ndi cating tFPHRERTI ty B8f phaPR&dBEPFeSE doséSSwhi cIf SRR AERIT o

reservoirs (f)safunbicd, havedsasingnovegehi oM 1 bast esep@idami@ne 10 12. A
Dhar mmoddt | caf* BRPHICTar AL ErRe L ARBerRar PAPTHCATEgH kT Hoges,
havi ng at | etelbramgcieserxeinplEs) chdamni ¢ine binatedcsetee regpdires, sai d
integrated ztropine methonitrate, ipratropium bromide, oxitropium
bromide, trospium chloride and thiotropium bromide;
examples of antihistamines are azelastine, flezelastine
20 and methapyrilene; examples of anti-inflammatory
substances are beclomethasone, budesonide, loteprednol,
dexamethasone, flunisolide, fluticasone, tipredane,
triamcinolone, mometasone; examples of antitussives are
narcotine and noscapine; examples of bronchodilators
25 are bambuterol, bitolterol, carbuterol, clenbuterol,
ephedrine, epinephrine, formoterol, fenoterol, hexo-

prenaline, ibuterol, isoprenaline, isoproterenol, meta-

proterenol, orciprenaline, phenylephrine, phenylpro-
panolamine, pirbuterol, procaterol, reproterol,
30 rimiterol, salbutamol, salmeterol, sulfonterol,

terbutaline and tolobuterol; examples of diuretics are
amiloride and furosemide; an example of an enzyme 1is
trypsin; examples of cardiovascular agents are
diltiazem and nitroglycerin; examples of hormones are
35 cortisone, hydrocortisone and prednisolone; examples
of proteins and peptides are cyclosporine, cetrorelix,
glucagon and insulin. Further active substances which
can be wused are adrenochrome, colchicine, heparin,

scopolamine. The active substances listed by way of



"15 netering device being able to assune at least a filling position and an
enptying position and being able to nove fromthe filling position to the
enptying position, characterized in that a seal (15) is provided which
.Substantially seal s 20 off the reservei L5(6) fromthe environnment and
against entry of noisture, at least in the filling position of the nmetering
devi ce, sai de§é1&191€159?abe|1?@ alsest | esl | §rdef opamdsd e ,Lomumicrigisa m.’rveamnt of

the meteri ngpﬁa\fma@ehw%utl? eae&gbegbﬂes' ga Bst O @Guhtsr I{:{% Of! tion,
wi t hout any sliding novenen he seal relatrve e sealing

surfaces (17fan 13be TheSBHar ﬁﬁt?éd{q%al f)%ﬁderexélﬁlptlﬁ dgdobféswmwlrn 30

one of the pagkedine cdaaauns méb@I acber iadedhiin h&ed1shersedided) f&made of
‘a sili cone ru}b{ber or _an el ast rrer 14. TE? har maceuti cal powder cartridge
as cl ai med i f3EPRe 357 GE pr %%ﬁrheg &P f"t@ha&“fé’tzéﬁtf‘ed RYA¥ PSR t he

seal (15) iscembenefea thbkydopbastictetrastbepr, prehedapl y efi1dPRRE,
t her nopl ast i e I t oner rmaceutj cal powder
( 0 3‘8998@/ \S%%Q% Eldrare PmFﬁﬁgFer “%Q\ﬁ jr%%%? IOone

cartridge (1 ‘ers Or poWwde
reservoir (6¢flﬂ@¢nhéed| nbafat@Mr maeadad toal adeposufldata. | aEgEensrrbmn of

phar maceut | cal sgowdss dogesy, S el udiagngaBoushpg. body (delide 4 (5)

whi ch substantially enclose the at |eaSt one reservoir’ (6) erized
in that 1%e IHBﬁEiLﬂ@aEdedfl?H?PaﬁHPBF tWelprates) are nmde predoninantly of
a PVDC (pol yvi nyI i dene chloride), a pharmaceutically 10 conpatible plastic

coated completely or artl a h PV n ol ef| n copol yner with

het er ocycl | crﬁ% \6?8 peY ?:hfgo\fl’\‘ﬁlﬁn@ﬂf Dgre % very "accurately

(pol ychl or otaiq'ié}btuortdn@t hgdeae)ko 1&é6pafhenpxhadsmelat i Dethg ppediebdcass ri dge
(1) as clai n cedi | aracteri.zed in that at
| east one rren?%}l%n ‘%thﬁt; %epglee ?fl tpcgtsgagl ctr?)ngm‘?‘\)or(?gnt}':)‘—’léﬂ‘t-'"t""l‘.iL et R 1Y devi ce
i s made 1fr ed%i’%h‘tig?sof lp‘lﬂD@Vlehﬂ yhiengl ialedeseliventdgppud0 effect

phar maceut i cghly ‘EQ@H@:thIte p|&§§ﬂ§ coafgg Cogglt%ﬁtcy or &ﬂséana]él Sg{“h

PVDC, an olefin copo| heterocyclic s roups,

partially or‘f@?ﬁ’%tdf J(Eibl y‘fﬂ?‘BByl @F\E?ror CérPG‘FFlEeS with Qi fferent

(pol ychl or otméféxinipetibyl eae) . e2§. 14i t Ehehphabraes digieC &neWdsiont ald 1 i dge
(1) for pomdéa{/éﬁ]&%]ers or powder inhaler as clained in one of the
preceding clai'ns, characterized in that the housing body (11) and/or lid
(8)- comBfi ses, on at 30 | east part of the side facing the reservoir (6), a
bl end of desglcgg@td@g@leﬁgl@po lc matrix. 18. A pharnaceuti cal
powder cartridge (1) for povvder 35 |n(E|FP e%z or powder inhal er having at

| east one reservoir for holding a pharmaceutical depot for a |arge nunber

of phar macewtigate poWigiowoses, C@Hé?—iﬂﬂ&@ﬂt@&ahea?o@cﬂ& shapgd Aeghe (23)
made of a bl end of atherm)lastrl:c rr%trlx with a slccant
according e invention, a perspective

25 view;

Figure 2 shows a plan view of a seal of a
pharmaceutical powder cartridge according to
the invention;

30

Figure 3 shows a view of a carrier mechanism of a

metering slide in a pharmaceutical powder

cartridge according to the invention;
35 Figure 4A shows a view of a metering slide body in a
pharmaceutical powder cartridge according to

the invention;

Figure 4B shows a longitudinal section through the



"- 25 enbedded therein, preferably silica gel. 19. The pharnaceuti cal

powder cartridge (1) for powder inhalers or powder inhaler as clained in
either of 5 clains 17 and 18, characterized in that channels are fornmed in
.a matrix of a thernopl.astic of |ow wateneabsorption, as are obtainable by
di ssol ving sol ubl e co-extrudate conponents. 10 20. The pharnmaceuti cal

powder cartridge (1) foeteoider isihaler sbodypowder d4 nhah&frmaseatacged in
either of clains 17 an ch erized in that fibers which apsorb water
vapor are enbedded as P#ﬁgfliﬁggﬁéﬁ.é%x gfggdfﬁgfn%%léificl%Ye? what er 15
absorption. 21. The ph&reacEagouegl 4powder cartridge (1) for powder inhalers
or powder inhaler as clainmed in one of clains 15 through 18, characterized
in that the EO blend in a matrix of a thernoplastic of |ow water absorption
and a desl ccanfU&fbadd88°WRer # n LoNgdsNGhRealat Foekioms paroueh anai nner
wal | of a reservoir (6phbymeuktiieanpananicd NEget 088D dihP PQUSI NG
body (11) nade of a plgﬁtic.ZS sq?stantially i nperneapl e to water vapor.

22.” The phar maceuti cal “powder &t Thge 7)) &% cl SrhedeF n dHdor the
precedi ng cl ai ns, charmeterirngdsilndehah hbeskengtbady pdi)tand;l adg(8) are
seal ed 30 watertight, preferably by ultrasonic welding. 23. The

phar maceuti cal powder cartridge (1) as clained in one of the preceding

cl ai ns, harBégerpzed FhovRat & helesalitudsnals coedtjmct edhootight hea housi ng
35 body (11) or the mepriindcehideal9polderlddardfiadl LrRalen for, powdered
phar maceuticals, with ahghannaceutlcal powder cartridge as qlalﬁéd I n one
of the preceding clainkl® IEntism, AniRphgfer %%baﬁ%Qer@@h the

phar maceutical s, in whhebethegpbaigacest tsal f@@ﬂiﬁ? bakepiby.a patient by
way of an air stream characterized by a holder 5 for a pharmaceutica
powder cartridge as clainmed in one of clains 1 through 23. 26. The

phar macédt i cRéspoimeionarf rpdgbensed| al hedtiatbme efboliineRtd t hr ough 23,
containing a powder 10 with one or nore of the follow ng active substances:
anal gesics, anti-allergics, antibiotics, anticholinergics, antihistam nes,
antiinflameX ¥y SubRPUAcBsSPeRAPEPYAEL] ¥éewcoft pcbiodsingt drsivisll of
antitussivesa phereReeditialaar Spoldesdi Wa%tﬁﬁ%zgeeniyrﬁr%qxﬁﬂt}ﬁgt apges.acting on

t he cardi ovascul ar, SA/stéerQ hor nones, k?_{Ot ej ns and pepti des.
inventio o) exchangeable 1nsertio into a powder

20 inhaler 2. The pharmaceutical powder cartridge 1 shown
here has, at the upper area of its housing body 11, an
edge 3 which includes two grip areas 4 in order to
permit easy insertion of the pharmaceutical powder
cartridge 1 into a powder inhaler 2. In the

25 illustrative embodiment shown, a device for indicating
the amount of pharmaceutical doses which remain in the
reservoir 6 or have been removed from the reservoir 6
is provided at the same time in the edge 3, in an
annular channel 5 formed therein (the device is not

30 shown in detail however), for example in the form of
foil strips with corresponding markings as is described
in detail in WO 97/00703. The user can then read off
the markings through the viewing window 7 in the edge
3.

35
The edge 3 also serves to receive a 1lid 8 with which
the reservoir 6 forming the main part of the
pharmaceutical powder cartridge 1 can be sealed off.

Such a 1id 8 is expediently sealed in a watertight
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carrier” 13 1s cllpped with seal 15 onto the metering

slide body 14.
15
As can be clearly seen from Figure 1, the metering
slide channel 12 at one end has an. opening 16 and,
formed around the opening 16, there is a contact
surface 17 for the seal 15 of the metering slide. The
20 contact surface 17 is at the same time provided as a
sealing surface and extends in a plane approximately
perpendicular to the direction of movement of the
metering slide from a filling position, as is shown in
Figure 5, to an emptying position, as is shown in
25 Figure 6.

The metering slide body 14 shown in Figures 4A and 4B
comprises a metering cavity 18 whose holding wvolume
represents the dose quantity to be made available for
30 an inhalation. The seal 15 can for example be co-
injected in multi-component injection-molding and for
this purpose can be made, for example, of a
thermoplastic elastomer. Correspondingly, a sealing
surface can be provided on the metering slide, and the
35 elastic seal 15 can be mounted or better still
injection-molded in the area of the opening 16 of the

metering slide channel 12.

The housing body 11 and/or the 1id 8 and/or the
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10M vy, 8 "109%W\WK' ()-;6!'10%& ()-!pS/!10%D& ()-! " S" "10%WN&' ()- !'S
"10% " & ()- metering slide body 14 can advantageously be made of a

COC by injection-molding. A suitable material with the

name TOPAS® 8007 is commercially available as a trial

product from the company Ticona in Germany.

5
For pharmaceutical combinations in which the powders
cannot be stored, or cannot adequately be stored, as a
mixture, it can also be expedient to provide two
reservoir chambers instead of the one reservoir 6.
10

Figures 5 and 6 show a longitudinal section through the
pharmaceutical powder cartridge 1 inserted into an
inhaler 2. As can be seen from the figures, the
metering slide, designated overall by 9, can move in
15 the metering slide channel 12 at least from the filling
position shown in Figure 6 to the emptying position

shown in Figure 5.

In the filling position shown in Figure 6,
20 pharmaceutical powder can fall from the reservoir 6
into the metering cavity 18. When the metering cavity
18 has been filled, as desired, with a pharmaceutical
powder, the metering slide 9 can be moved to the
emptying position shown in Figure 5 with the aid of
25 engagement means in a powder inhaler which are only
indicated schematically here, for example such as those
described in US 5,840,279 A, and which cooperate with

the carrier 13.

30 The emptying position is reached when the metering
cavity 18 is situated over an emptying opening 19. When
the metering slide 9 has reached this position, the
pharmaceutical powder can fall from the metering cavity
18 through the emptying opening 19, for example into a

35 powder channel 20 of an inhaler 2.

The filling position of the metering slide 9 can be
seen clearly in Figure 6, with the metering cavity 18

under a hole 21 on the underside of the reservoir 6. To
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15 of the metering slide 9 lies on the contact surface
17 of the metering slide channel 12 and ensures a good
sealing, preferably with slight elastic deformation.
10 This can be done by prestressing with resiliently
elastic means, in particular via an actuating device in
the inhaler for the metering slide 9, which expediently
also effects an immediate reverse movement of the
metering slide 9 from the emptying position, as shown
15 in Figure 5, to its sealed filling position, as shown
in Figure 6, as soon as a pharmaceutical dose has been

removed.

For a higher contact pressure of the seal 15 of the
20 metering slide 9 on the contact surface 17 of the
metering slide channel 12, and thus for a particularly
reliable sealing during storage of a pharmaceutical
powder cartridge according to the invention, especially
prior to its first use in a powder inhaler, it is
25 advantageous to provide, slightly further to the right
in the view in Figure 6, an additional storing position
for the metering slide 9 of a filled pharmaceutical
powder cartridge 1 in which the metering slide 9 can be
fixed by the releasable snap connection 22 shown. In
30 this storing position, the seal 15 of the metering
slide 9 on the contact surface 17 of the metering slide
channel 12 is subject to an increased prestressing

force.

35 In the upper area of the reservoir there is also
advantageously a shaped body 23 which is preferably
secured in its position via corresponding shaped edges
24, 1in order to avoid mechanical 1loading of the

pharmaceutical powder. The shaped body 23 is



"10 10 101 : mLOY% ()- @}*! 109PP& ()-m ; E<<=>?2wU6~\: ~ 1> "109& ()-z! "10%
& ()-z!" "10%& ()-z! | |

"10% : & ()-z!3! 10%& ()-!3! 10%& ()-2?j @agaad A{\: ~! ! 1 &Y(10% P P& ()-

YY: 10% & ()- 10 10 10&<I 109& () - - 20 -

| ty0! 109 ()-M ~y0! 10%& () - M ABOC<DDEWU3{\ : ~! !

04 1008 () - !} &xKop qt 1! R0o@u¢ed | RY&YOTEWE 1&n(- )nol'd&?ri@lCBﬂd:& 4) blend

P&Y(10%. L&' (Jor EFECCEHEr 2R 1R t X1 0% ¢ ALOYE L - desiccant. The
desiccant is intended in particular to absorb moisture
which is situated in the reservoir 6 or which has

5 penetrated through the metering cavity 18. The use of
such a shaped body 23 ensures that no crumbs of the
desiccant, typically silica gel, can pass into the
pharmaceutical powder and thus into the alrways of a
patient. Such a shaped body can be made of a PP matrix

10 which itself does not take up water and which. is
injected mixed with a water-soluble compound and the
desiccant, for example polyethylene glycol, and the
water-soluble compound is then washed out. This results
in a sponge-like structure with channels which, after
15 the shaped body has dried, permit rapid water
absorption of the (not water-soluble) silica gel

through large surfaces using capillary condensation.

In order to obtain a rapid water absorption in the
20 whole shaped body 23, it may also be expedient to embed
suitable fibers as filler in the blend of desiccant and
thermoplastic matrix, said fibers, by virtue of their
capillary action, ensuring rapid transport of the air
moisture and of the water to the desiccant.
25
The shaped body 23 can also be designed in the form of
a wall lining in the manner of an insert, as is shown
purely by way of example in Figure 5, or, by multi-
component injection-molding in the production of the
30 pharmaceutical powder cartridge, can form all or part

of an inner wall of the reservoir 6.
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1. A pharmaceutical powder cartridge (1) for powder
5 inhalers for holding a pharmaceutical depot for a
large number of pharmaceutical powder doses,
having at least one reservoir (6) and an
integrated metering device, said integrated
metering device comprising at least one metering
10 slide (9, 13, 14) which can be moved approximately
transversely in a metering slide channel (12) at
least from a filling position to an emptying
position, approximately transversely with respect
to the direction of flow of the pharmaceutical
15 powder out from the at least one reservoir (6),
characterized in that the metering slide channel
(12) with the at least one metering slide (9, 13,
14) is sealed off from the environment at least in
the filling position of the metering slide (9, 13,

20 14).

2. The pharmaceutical powder cartridge (1) as claimed
in claim 1, characterized in that the metering
slide channel (12) has, at one end, an opening

25 (16) to the environment through which a part of
the metering slide (9, 13, 14) can pass, and,
around the opening (16), a contact surface (17) is

provided for a seal (15).

30 3. The pharmaceutical powder cartridge (1) as claimed
in claim 2, characterized in that the metering
slide (9, 13, 14) has a sealing surface provided
in a plane approximately transverse to its
direction of movement from the filling position to

35 the emptying position.

4. The pharmaceutical powder cartridge (1) as claimed
in one of the preceding claims, characterized in

that the sealing is provided by an elastic seal
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moved into a storing position, and the seal (15)
is elastically prestressed sealingly at least in
the storing position of the metering slide (9, 13,
14).
10
6. The pharmaceutical powder cartridge (1) as claimed
in claim 5, characterized in that the metering
slide (9, 13, 14) is fixed in the storing position
by resiliently elastic means.
15
7. The pharmaceutical powder cartridge as claimed in
one of the preceding claims, characterized in that
the metering device comprises at Jleast one
metering cavity (18) for holding a predetermined
20 quantity of a powdered pharmaceutical.

8. The pharmaceutical powder cartridge as claimed in
one of the preceding claims, characterized in that
the pharmaceutical powder cartridge has at least

25 two reservoirs (6).

9. The pharmaceutical powder cartridge as claimed in
claim 8, characterized in that the pharmaceutical
powder cartridge has a metering device, said

30 metering device having, for each of the reservoirs
(6), a metering cavity (18) for apportioning a
predetermined quantity of each medically active

substance provided in the reservoirs (6).

35 10. The pharmaceutical powder cartridge as claimed in
one of the preceding claims, characterized in that
the metering devices of the individual
pharmaceutical powder cartridges have metering

cavities (18) of identical or different volume.
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5 has a device for indicating the quantity of
pharmaceutical doses which remain in the
reservoirs (6) or which have been removed from the

reservoirs (6).

10 12. A pharmaceutical powder cartridge (1) for powder
inhalers for holding a pharmaceutical depot for a

large number of pharmaceutical powder doses,

having at least one reservoir (6) and an
integrated metering device, said integrated
15 metering device being able to assume at least a

filling position and an emptying position and
being able to move from the filling position to
the emptying position, characterized in that a
seal (15) is provided which substantially seals

20 off the reservoir (6) from the environment and
against entry of moisture, at least in the filling
position of the metering device, said seal (15)
being elastically deformable, during a movement of
the metering device from its emptying position to

25 its filling position, without any sliding movement
of the seal (15) relative to the sealing surfaces
(17) .

13. The pharmaceutical powder cartridge as claimed in
30 one of the preceding claims, characterized in that
the seal (15) is made of a silicone rubber or an

elastomer.

14. The pharmaceutical powder cartridge as claimed in

35 one of the preceding claims, characterized in that
the seal (15) is made of a thermoplastic
elastomer, preferably of TPEE (thermoplastic

polyester elastomer).
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10@H@H 16@H0H including a housing body (11) and a 1id (8) which
substantially enclose the at least one reservoir
(6), characterized in that the housing body (11)
and/or the 1id (8) are made predominantly of a
PVDC (polyvinylidene chloride), a pharmaceutically
10 compatible plastic coated completely or partially
with PVDC, an olefin copolymer with heterocyclic
side groups [coC or mPP], or a PCTFE
(polychlorotrifluoroethylene).

15 16. The pharmaceutical powder cartridge (1) as claimed
in one of the preceding claims, characterized in
that at least one metering slide (9, 13, 14) as a
component of the metering device is made
predominantly of a PVDC (polyvinylidene chloride),

20 a pharmaceutically compatible plastic coated
completely or partially with PVDC, an olefin
copolymer with heterocyclic side groups, an at
least partially oriented PP (polypropylene) or a
PCTFE (polychlorotrifluoroethylene).

25
17. The pharmaceutical powder cartridge (1) for powder
inhalers or powder inhaler as claimed in one of
the preceding claims, characterized in that the
housing body (11) and/or 1lid (8) comprises, on at
30 least part of the side facing the reservoir (6), a

blend of desiccant embedded in a thermoplastic

matrix.

18. A pharmaceutical powder cartridge (1) for powder

35 inhalers or powder inhaler having at least one
reservoir for holding a pharmaceutical.depot for a

large number of pharmaceutical powder doses,
containing at least one shaped body (23) made of a

blend of a thermoplastic matrix with a desiccant
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New'h Root EntryYahdDeegnett dewder inhaler as claimed in either of

claims 17 and 18, characterized in that fibers
which absorb water vapor are embedded as filler in
a matrix of a thermoplastic of low water

15 absorption.

21. The pharmaceutical powder cartridge (1) for powder
inhalers or powder inhaler as claimed in one of
claims 15 through 18, characterized in that the

20 blend in a matrix of a thermoplastic of low water
absorption and a desiccant embedded therein is
designed at least as part of an inner wall of a
reservoir (6) by multi-component injection-molding
in a housing body (11) made of a plastic
25 substantially impermeable to water vapor.

22. The pharmaceutical powder cartridge (1) as claimed
in one of the preceding claims, characterized in
that housing body (11) and 1id (8) are sealed

30 watertight, preferably by ultrasonic welding.

23. The pharmaceutical powder cartridge (1) as claimed
in one of the preceding claims, characterized in
- that the seal (15) is co-injected onto the housing
35 body (11) or the metering slide (9, 13, 14).

24. An inhaler for powdered pharmaceuticals, with a
pharmaceutical powder cartridge as claimed in one

of the preceding claims.
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5
26.
10
15

- 26 -

An inhaler for powdered pharmaceuticals, in which
the pharmaceutical can be taken by a patient by
way of an air stream, characterized by a holder
for a pharmaceutical powder cartridge as claimed

in one of claims 1 through 23.

The pharmaceutical powder cartridge as claimed in
one of claims 1 through 23, containing a powder
with one or more of the following active
substances: analgesics, anti-allergics, anti-
biotics, anticholinergics, antihistamines, anti-

inflammatory substances, antipyretics, corticoids,

steroids, antitussives, broncho-dilators,
diuretics, enzymes, substances acting on the
cardiovascular system, hormones, proteins and

peptides.



