+;e3ellzz{<}p} 6BTq: WD 03/061742 PCT/EP03/00015 Hum dity-tight cartridge

for a powder inhaler Description 5 The invention relates to a
pharmaceuti cal powder cartridge for powder inhalers for holding a

,pharmaceutical depot for a |large nunber of pharmaceutical powder doses,

having at | eagb oBgoekeyapvoir and an integrated neteri pegrdeiodyoodaisd 10
integrated netering device conprising at |east one netering slide which can

be noved approxi mately transversely in a netering slide channel at |east
froma fillin osi,ition to an enptying _position, approxinmately transversely
with respect ngﬁﬂét¥5t69P§cFPEEE&ﬁg?ISRFOP PRESSHar e cal powder out
fromthe at | east one reservoir, and an inhal er equi pped accordingly.

Backgr ound othhg invention 20 In the field of treatnment of bronchi al

di seases, and ars6 8t St'her diseases in which nedication can be gi ven via
the airways, it is known not only to atom ze solutions or suspensions into

{ nhal abl e et 80l S {AVenta A SGdraAl NSt el PUMARILIRG CAMeNhyqdRnY
(0] nedal

exanpl es suc edi caments are described in the literature, and of these
we refer pureFgrbyiqag of forl usPeadiesn t dneles11773r Ep e ld5n950 A1 and

EP 0 416 951 AharRfclutishonmar yim of radni nhstratirge i n difirseconngeti on
is delivery via an inhalation device (jnhaler Known i nhalers for powdered

).
phar maceut i caPRaFHeFEHEIERbs e PREESXdN I T at | BAVIRIa &itngli¥afdse A9 al so
35 inhal ati onrdegtrcesrwhial have dnteseateld fmatexriplaur adéddycof said

phar maceutd cal doses, |.n copnection,wth th it_Ls either to
provide-g%%aré?gegggg?goiW%Q?ﬁ%n%acﬁthﬁ?vi %%?éégéggora o] %%%%?deé%%e (

, 0., 1:~o~ ~. metering sliZle siwylehreceinvi ngespacwetor Frpedximtaly

mul LT plicity pfaflosessalya;fed GOl NBALARS1! BMdLA $A5pe
nunber of individual 5 %ses are provided I n separate reservolrs |nclude
those in which indivldngl aPeR3téPnt hetinhalddr arE'Rat G || IR W I a

phar maceut i cabpge62imANe B¥anpt £aRéversOLan inhaher isspleseri besl | tHES
5,301, 6661$' E?%’eeggg_bnl gfl %lgldsgfkrtl.%\énp %r?n%%oeu J_Cci:aatle p%m!daer UM of
the at least one reservoir, and an inhaler equipped

accordingly.

Background of the invention
20
In the field of treatment of bronchial diseases, and
also of other diseases in which medication can be given
via the airways, it is known not only to atomize
solutions or suspensions into inhalable aerosols but
25 alsoc to administer powdered medicaments. Many examples
of such medicaments are described in the literature,
and of these we refer purely by way of illustration to
WO 93/11773, EP 0 416 850 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 is known either to provide separate

reservoirs for each individual dose or to provide one

P TR
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-10 pharmaceutical powder doses in separate areas of what are called blister
packs. DE 49 00 083 C2 descri bes an exanple of such a blister pack for use
with an inhaler. Such a blister pack, designed at the sanme tine as a
_di sposabl e inhaler, is described in DE 99 00 089 Al, 15 for exanple. An
i nhal ation device into which blister packs can be inserted, which each have
separate reservoirs for individual doses of a powdered pharnaceutical and
whi ch 20 can heimegi | escoheindt epaanotfiber midditing ad dmaftipeichhal atfi on
device, is desci:cgsiebseddffaor]m eéiq:rggtll St in DE 195 23 516 Cl. Many exanpl es of
inhalers with & ¥eservdl rior aﬁar‘ge 25 nunber of pharmaceutical doses are
described in the prior art. One exanple with an exchangeabl e storage
container | s JeRGi DeAnbleCer Man L EAL SSPEELEL C Rl 59e 720 ianduaNot her
in WD 95/31237. 30 An inportant problemw th Tnhalation systens in which a
~large nunmbér ORI OIPEOTIFEalP ySARRF IS SUBEEANEE L Sr dNSEEERMOASEEd in a
@2031_m_ndrelse_rva>iirlr GONGEr lnint:iLifeiaaaQrtiageiaBg of athé ndﬂﬂﬂamtwl dase Egghﬁne
i ndi vidual in tion..ln thig connection, a, ,great_nany solutiops ave
been pr oposed,ﬁf]glrech Hpf e 3t t?é‘saet%ﬁedﬁ%ﬁaél a%‘g%?'r b&g %‘ﬂ%ﬂf %§7,Su§535 A
and US 4, 279,ardOihieldX hes tHypesibbkdaninarngemeni®Gl fe66 nkt eHbrgvan, it
i ndi vi dual dose_ of_jpharmaceutical p fr a rese ir f ar
nunber of pharlrﬁslce ?%alnE 0dks g‘r}e 3“?%%?‘?“6’83‘, enoraeovieér/?éé -Réms?lﬁ V\%%
92/ 09322, 1WD 98/alBpAR wdriccalE BoWASr 560S€2 difd FapEBaRelsEers9 ¢f Ahat
exchangeabl e cgrd \r/%%l?&v&i A1iecer vhagka. | pEge nrpeys Pfcslogesceinds an

phar maceuti cal po an integrated netering slide is known from DE
195 22 5 415 RKaMRAGt IR Suffbra dntipheml RAck 1T i hRaI WEFBnaBf 1nhaler.

Phar mlaceuti calsponder blagnesl npa%iap a@gglg@@m &f Eh% gdrR| eﬁmem a

ornul ations into particles I ch can access the ngs. tiye

subst ances adfifPRASEIE ihn}f‘#%rway}sar%e S If]ncodrggi %id O;ki '?%@sehhl es in
order to abhi éwer &xaggdenabl e dosi ng capacity of the nmedically active
substance and to set further properties of the pharnmaceutical powder, which
for 15 exanple can influence the storage life. Proposed solutions for

desi gns of povderinkibaeien wideliwe cinprar Whéchs ki 2¥e e aR2g€6est hBE| ungs
described i n B8 640 354 A0 T US B 508105, A i 0 A A (R 5 435, 501
escribed in : : : : 435,

A US 5,301, 666 RVISEMosIOFFn R A BN %%ﬁwemca&aﬂgﬁ%’e‘fg%posms
are al so kbowearno seempxiikbdaroneenef gyr t engeheratwel tthetler astdr eain ther
exampl e in ZAs4, 910141, 2%y dhe use of wRdigament sor Lphglali onygn
powder form it 1s also quite generally RRown to’ combine active 'substance s
by admi ni st er iDig 1{35epgar &d taétli-ve substance mi xtures. Correspondi ng
proposals are found 30 in EP 0 416 951 Al and WD 93/11 773, for exanple for
conmbi nati on of salneterol and_fluticasone or fornoterol and budesoni de. WD
00/ 74754 and H&RY SRS attomsebvel1hlpar F6F AT G mftfe 3 hadr ¥Sent y
years haves des@ifrbeed bow phpafiidcdileidal | dopesdesré nhid |rsibddieda isha

consi derabl e problemw th isture. -Not_only can_nonisture,have
di sadvant ageo%é‘-lé’frf e%%mt on the Sﬁ{g%geu‘fﬁl%&l Iayn agf{f:\}/lgnggr?%ggi t?%%r% €the

medi canment, 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 been 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,



g _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, lunps may form for exanple, or the breakdown of the inhaled 5
_powder into particles which can access the lungs may be inpaired. All these
“circunmstances can |lead to problens affecting the nmetering and the efficacy
of the adm nistration of a powdered nedi canent. 10 To m nim ze these

di sadvant ages.; va§d %/@éimtwo h@ym@tn@agﬁdb%n 3r5adse3 Ifnsﬁ hez pasé Lo
reduce the penetration of npisture into %tg)ﬁ@ i nhal er
‘F\ s?ﬁl

usi ng. s
Attenpts have GR o Ifeent Hade P rekfkand %fﬁjr OE§¥eF?83? gg
penet r at ed rTDIaStllg’y_Q_;éJM]ultﬁ)dH @f ok dest C@anIhSrmmcalb‘smdnltpewderswmté in

particular to kee ture in.stora er i Pri or
art 20 In the 3%t g?t%g}fg{% 5‘5)%3532 exsplrleés?sl ggdg%cr §r Igw%gttlregr;gggkto

sol ve thissprafdsemihave generally been made only by the use of desiccants
in various fornms. The Applicant there clains to have solved this problem
by, 25 for the first tine, providing a seal intended to prevent pene%rati on
of noisture i Mrothe | nhjammrt%faﬁftl cBrabPLymi nt & e st%ﬂ‘%&e‘a Tt ai nBF of a

powder inhal er ‘c’%ifr&déﬁn%fat:ﬂ Cﬁbﬁfie@éa%drﬁcéﬁiﬁl Rl ep@akaow30 ofo thes end,
reference is to sealing e enent s nade f'rn%m all coi[wentl on%l I é?_known

mat erial s, fordadaiis ePAYEEFal Qﬁ‘“‘?ﬁﬁ%? ¢ IPIBheP T ST FT ¢ ok 6 FE" and
| i ke mat ef pal S ccdsSuhsequatyd .y, The tdn:ﬂsﬂfreereubetanceheadmnckhared" ipowder

hal er f | ta B d ohion
concerns o particu Y o TAngeRene by EREDIaES: st arpLetes Dy APbRe N ©

i nhal er, whi ch:ccorr@c]nsessea aet erdampradvice #asing nmeARecidly a of _ Bhe gtar

feeder in the faory aqup |v@ed g{lygg%@g copgd | ned he sebodiegedher
descri bed, thé Sea provided is a likew se frustoggir:\bca seal ing

sl eeve 5 whi chproperytis] @\fer tthﬁ?e PPQﬁE‘é‘F@éFtH‘E’PéH RG¥EGRe all hPEnded

to be pivetablgamgad h:?én iitn faaRnRss W ateRaldend ifesi tion and a non-sealing
position. Here, page 5 interestingly describes howthis sealing sleeve is

"preferably to be nade of a synthetic material |ike that
Proposed solutions for designs of powder inhalers with

which particles which can access the lungs are intended

to be made available in an air stream for inhalation

20 are described in EP 0 640 354 A2, US 5,505,196 A, US

' 5,320,714 A, US 5,435,301 A, US 5,301,666 A, DE 195 22

416 Al and WO 97/00703, for example. Proposals are also

known to use auxiliary energy to generate the air
stream, for example in ZA-A 916741.

25
In the use of medicaments for inhalation in powder

form, it is also guite 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 2
considerable problem with moisture. Not only can
moisture have a disadvantageous effect on the

pharmaceutically active composition of the medicament,
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+10 of the nmetering cone. It is further proposed that the sealing sleeve be
provided with the sane nunber of holes as the netering cone el enent has
nmetering cavities. The sealing sleeve and the netering elenent are to be
designed in such a way that, when both are 15 turned, a netering chanber
formed by an opening in the sealing sleewye first takes up the nedi canent
fromthe reservoir and then, upon further turning, deposits this in the
mﬁteri ng caviiy iébﬂr;]h%laﬁ;a uampaEtrer iihg lp@tzrle:langah:s thaeal ilytér:r%ﬂyayedofrom
there into an air, channe 0 A tlcuar ady Qs . & Ntei s
described i n RRAYELCE eaBE?té’?‘ PHFAPRE Ié‘céa?f %%sl SVE 6 nEOrPF bt
spheri cal sechtﬂmvand;lmsmardm angocad,lﬁltlamnets.a aeorrespendiltg clwmas ure of
the medicament | e3ENOl lror2 % Hih1dINeSy CORLOBEQkablit $2ald ShiReNEsT s

i ntended to b&Ad pfedtothe ‘um of e nmeterin one. From
6,132,394 A, powidsrkhohn P@rpﬁéﬂtﬁée“’hllﬁhac@@dla%ﬁ?ﬁt gfd?%ﬁﬁag%fm% R®hal er,

a separate CO%% DLy 3028 Nt A NUNY- Br H@Bs €£RPE s dBAS 1b§dd€t&crpmdl@ﬁs
differing from 4,274,403 Ain that a conpletely c%gsed separ

container is asachhngh thermdBe BT 9t 8FFal Wi chefE188Yar s ptol§%| bl e
permeabl e to ABILSHYUEEraRdohNo¥hhchpotiierdasimedanamefior exanpl e silica gel,
is to 35 be placed. An inportant advantage of this is said to be the fact
that, conpared to conventional dry capsules, there are no assenbly or
connect i orp porat mihimiuegh tifdseh dimddvamoanes, ovarheudesitéeamt scdm prass
into the rredl canment cEgg‘ge nd; Bhtﬁﬁecgﬁt&mwtreeéﬁge Royder &bt rat fon

medi cament . Egﬁvgn Irona ry capsul €s, such connection points are to be
present in panI cod Bt et weigt: @ agsulPevisedy ARBApEEouBY meRdIR%e %7 bligh

whi ch the wat g+ ¥APRPL |sh59epa5§lggto g,g@ndesmg&@nt t& Theegepar atthe
contai ner is accor intended to asg possi 3I e fr%m a

single materi ﬁFsaSVéFgﬁaﬁPysonéf&eﬂ’f h‘?gh 886?55‘35? waf&rt S
per meabi ligy. pf»awabhg mateR¥iiclas ar oposed aa:rS@rbO pUﬁg/cammeaUEe(,PC)lrand ABS

(acrylonitrile t adi enestyrene) ., h r avi org |y

| ong peri od oP Fgﬁﬁu:l%r ﬁ?e%ﬁgg & e%tlg: )lgf{@qa Japted Via t ege.?ra(%rgérrlﬁ;a ﬁlsgf t he
cont ai ner. 15t¥0=0miB6OB8. di scl oses the use of a stopper, a foil, a tablet
or a lining of an EVA copolymer with 35-80% by wei ght of a desiccant such
as silica gel, clay or zinc chloride as desiccant capsule or enbedded in a
storage cont aPﬁé?’rl ATparticul ar for packaged foods, nmention 20 bei ng made
of deficignt mechanical stability of the stopper etc., and the risk of
mechani cal decorrp sition at | a con Si nt
Here, the EVAIRypES d&s?d b@ﬁg W@eﬂp@g’( b?e (g%/éfgu?ii%c% gg%prﬁ&grtl ons
of vinyl acetateemppsl| yoesslvsothhat pZ’@btlhaesélarV@t erere 1 IHay dosdy yrafigh
water vapor peripaniity. VRO1p21235 dlselasesna pondsrs | abaher whid)
hermetic seal Ing n not inuse. To this end, in the case of a 3

inhal er with &Pﬂééﬁ@aﬁeﬁheﬁés&%ms 4l DeYR aRLEPA Ehdsn&T e S@P't hr ough
under theg esepyoi tned B€akiNgrskéft pBopi@viged ors@arh itenddd t heo
storage container and covers an air inlet .o pening .a d a nhal a}'{l on opem ng

i
of the air chBRAZELFn ReBBSFRLIATof °§5 f@sﬁs Whfen AT Cact Uit i g EH5 G s
actuated to npyetacteheliyngimpiaingér t htongbet heomstaiege sface ippwisder to

convey a dose, of _yedi canpnt i £om{ g LeSEIKOLE i BLO1 RS 8t tmchagnel  the

two sealing s uatl ng cap are no ownwar d too
until the netering

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 Innovata Biomed, an arrangement is
w 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



- plunger has reached its enptying position. Throughholes are provided in the
sealing skirts and are arranged in such a way that, with the actuating cap
in the end position, they free the openings of the air 5 channel. As |ong
as the actuating cap is kept depressed, the air can be sucked through the
“air channel. Wien the actuating cap is released and returns to its starting
position, the openings of the air channel are cl osed again. 10 By neans of
an addi tional guide AnLANgeNeRt 3tk elastift- 1desion Hnddtesealdag
skirts, these aré pressed against the outer wall in order to increase the
sealing effect. In this arrangenent, as the distance traveled 15 fromthe

openi ng posi tien tihd heemhO8iNenPOSHkkeRibael easet tdHeabbadi nglskients are
pressed increasingly nore strongly against the quter wall .of the,i | er
transverse toPRFIeFectFon® of ﬂ%%‘@rﬂg‘?lt ﬁfsrﬁﬂ?teqcéjﬁjiccalsegle%l% %egggrg?ngof a
"bel | ows i s5al s@iphovisded thetdvesre 20 lect tatncgt ed pnaber ingatencehangi Ag in
order to close the gap bet n saij ruct yral t s; ¢ Symmr i ofdhe

i nvention 25 %e&ﬁggctg& W?%e I"_|>sf?1t\l/0ceiﬁna{§%loérjl’ [ lééot h‘é?% orJ_ét'; 0| nﬁroveLI known
systens for admaliisige o iendered Pphaemeeedt 1 6@l BOS ABEeR di § Fo PAES

| nvention, thigs &g&&%s? gfg' el D30 ABANS s asphaiAgcestesnd pewder
cartridge for ‘powder 1 nhalers for holding a pharpaceuti cal dﬁggt &Br a

| arge number irgfiesabddeid & TRARIRT RseEIthabinghaterialt 1R FB&&rvoir
and an i nt gor g HEt R6LAY: HEVickRe .SaAW iat Egrahed metardsgl devatethe
conprising at |east one_35 netering sl.ide, whi, C be ed AR oxp,Fat el y
transversel y iS¢ & ePLAGVEI i 3R é%ﬁﬁﬁé%xgthggﬁt%E?on§a.¥iﬁ1|nglgqgg?ion
'to an enptyi npIRESi tdon, tAPpr oxitrrtiehy tacaresversEigni t hapesPeEEILHot he
direction of flow.of th har, i cal . hawd oWt of 1M o 1elBetat

| east one resecré\yolitrl,est'hgngreet 3%?%3%9 e CRantar with Tre o P eser ons
metering slidedsei g bealdsdigred rbin sHeherfvi ¥annthetat Whedst PRt RES

filling pesitiQnffy,t bf H@E@fiﬁ? shiflBer5 rBYmeBARS, Qin tgenibsgginacaer di ng
to the invention, and for only the

. , sl i ght est ggdi ti‘.%lal eﬁﬂieng%rw%hean
ef fective protsaligly ofledee pharmic @il VR eS8PV IS agaiHst oSt ur'é from
t he envir onnentedeswlitAidred, thén 10upat t fentiker duningngnt depedidtetbior age
during the perjod of use after the, patient i h S oir.
This advant age appts €8S bot hidnFrE: ﬁetllghar%rhﬁegga;cu | caﬂn%g(%???%ggoﬁg ?Flgt ed in
an inhal er andislSinaiign danveydsbifrprstidrat ot B tae iHHRIGL . 15
Compati bi Liyty with known powder inhalers for exchangeabl e pharmaceuti cal

powder cartridges of the type nentioned at the qutset can_be ma{)n&ai.ned.
A particularly advantageous embodiment 1s described 1n

which the outer contour of the sealing sleeve forms a
spherical section and provides a good fit with a
corresponding curvature of the medicament reservoir.
25 The inner contour of the sealing sleeve is intended to

be adapted to the frustum of the metering cone.

From US 6,132,394 A, it is 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 be placed. An important advantage of this is said to be
the fact that, compared to conventional dry capsules,
there are no assembly or connection points through
which small amounts of the desiccant can pass into the
medicament chamber and thus contaminate the powdered



-I.n a particularly preferred enbodi nent, a 20 pharnaceutical powder
cartridge according to the invention is characterized in that the netering
sl ide channel has, at one end, an opening to the environnent through which
_a part .of the netering slide can pass,-a@ady around the opening, a contact
Surface is provided 25 for a seal. A particularly reliable function can be
achieved i f trhelitineiritng slirde mv@rﬁaajriadg surfyace cprsvilésd i nsacpl ane

approxwratelytran verse |ts ectd on af yene f tirl 1 ng
position to tH&"EPryihg Og'SIttl on % nttth B2 ?Qe@% |%s ;iin t%gr%%%glt e

possible to dwdivken cW@el@)fb@ﬁthannélOIf%éEeWﬁ”h% thecrslewbdtlof the
netering sli gg,l%:/ru ]1 'xfh vgtn3 |ﬁg1%aesrss,lrp@gl e causes-dnte a novenent of the
e sea

seal along 3 ing surface, by powder residues or wear of the sea
Particulaply reliable sealing is achieved if said sealing is provided by an

el astic seal .phe Useprhfel tdhnase 96 prot@ngiady st onagenpleidort¢ obehe

pharmaceuti cal powder rtridge bein nsert ed |nto haha
especi al | y pétafifherfts njga’éff%%th/‘ésig%jr?ng Vs Guaf anlgegd i rtieﬁggrlréterl ng

slide can furghefeherIpverthd ntwdtdn addittiighnaldestrge n@iposiatiedn dAE@OFhe seal
is elastical I%%pr est rles d Se%lul.l?.g%:))i cat Iﬁgéériglghe sfglpgpl,cgggecpom tiran of

the metering esp |aII he netering slide i's fixed in the
storing posi tpo)]fyctgmumlamsl Iﬁféﬁt | ngl adEisSc rféé?ﬁé’lopﬁtélﬁteepéﬁtla@&ene_

embodi ment , gsﬁﬁ!@é ceuthcal 4 pomler peRkih bdger@eeordi NgLA®i#diBy i Nveption is
characterize t the met ering devi ce conprises atqéggs(% one

metering caviR§ri¥et fbl GiRg &Sprivdeind n]éﬁr‘augﬁtl S a?’ﬁ%céutl cal
powder. For aghddusderdnoaetdore sithst ance conbi nations, it can al so be
advant ageous if the pharmaceutical powder 20 cartridge has at |east two
reservoirs, in particular if the pharnmaceutical powder cartridge_ has a

met eri ng1devin®, 0348 d0BRt diisngodesi chehaviqgplf or sdaitPol, thefPéderfoirs, a

nmet ering cavi 1 bfélé appar ti gﬁrﬁg ﬁfpgﬁd@vgr rE!dftﬁﬂ_L t4;1%nh Ok5eg0h mRAI cal | y
active 25 substance provi de e reserv0|rs enﬂlng on the _active
subst ance corskight opf prodicgégcant SUch 5 ativhiiagedhs FE2¥h8 mét-8Fi ng
devices of the,jddiyddyal gphareraeulta hl@omererméddedigbs ha\setorrageri ng

cavities of identical or different_vo artic cal
appl i cation, EXPERIRETy i PéEItéCfJ&F‘rexgEﬁsR/aeé{ érgrlracfegu 1"cal fh%(Plvv(c}igkls Wi th

onl'y occasi onedimegimmicet r afi atef isi@ussimslobanfi cele phabihébut |%%I théwder
cartridge f“”@%(ﬁ)%hﬁsaﬁl devige 39 Ofl di £afLRghheaquaRidoporfition

phar maceut i cal Feh remain in e reservolr_chanmbers or which have
been renoved 4t omreihs ivedsr Voigh cﬁ@ﬁﬁ@%raf-lm‘rﬁe Oidv‘é%?h@%%“%f tigge-

invention can.he usad enpeci akk¥ribed as being suitable have quite
high proportions of wvinyl 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 is actuated to move a
metering plunger through the storage space in order to
‘convey a dose of medicament from the reservoir into the
air channel, the two sealing skirts secured on the

actuating cap are moved downward too until the metering




-- 10 in long-termuse of a pharnmaceutical powder cartridge for powder
inhalers for holding a pharmaceutical depot for a |arge nunber of
pharmaceuti cal powder doses, having at | east one reservoir and an :
integrated 5 nmetering.device, said integrated netering device being able to
"assune at least a filling position and .am enptying position and being able
t'o nove fromthe filling position to the enptying position, and with a sea
bei ng provi deglymbgg subst ardd @y sad s eaidt iitgy 18okesebw0i r ThEomghhe

envi ronnment and_agai nst entrx.gf nnlsturg, at Iiast in th fighhngagosition
of the neteri RGlg8vi 8&¢ sBFGVLEEF biPngt8PasPPRAMY dakdFhibl 87%uffRg a
moverment of theraBgedi ig davilces fway thatenptifhnghposidtiwmt ig i ¢apfihling
position, 15 without any_sli.ding t  _of e l. _relativ

seal i ng surfa&‘?. efrhd apélsé‘lté‘r%béd gﬁ%ﬁ%ﬁt %%“Qt ﬁzj%?lrw nti %Eect eg éﬁe]gl IS

" made of a 5il cbeneclubbéys orlamgd el ast orfdre ndEEU2DiIPFef €4RDI i Kkept

t her nopl asti ¢ r, fepabl yogh TBEE GhBeeaoptasbhighpotyest gir
el astoner). Tﬁ%bgﬁggggéneﬁ?gin t he gpplication,pro ertie gaf orded by the

f
i nvention, pachaeokar| Wherr Gigh 3stakding 228 ebficF P Fe? e? R cte b di st ure

on a pharmaceyti cak spoygert dagi Ebdhei per i atheof amming=a pdti ene oaia
hospital establishnment, is_further achieved by neans of a pharnaceuti cal
powder ‘cartri G§87PEE BERUELOFRRaP8P or a powder inhal er having at |east
one resery@ir for 30 holding a pharmaceutical depot for a | arge nunber of

phar mceut I'cal, pouder . doses., | nghudi g310usi 89 badhoranthdhd | drghi gh

substantially gncl'ose”t he at”'l e85t~ one reservoir, re the housing
body and/ or t ledalsitdcade sigae ofr ddemisrEiting ofker PUDCEEPHE yIT RyPraeRgd35

chloride), a phanmaeeyhicCallos Comat il o RIastis Loaiesssonpt esehying
partially with”PVDC, an olefin copolynmer with heterogyclic S|ge gr pups (coc
or nPP), or a®PETPEL-(pol yERLSr GEFRM 'hy?%né%? Lstppicq pthavele
particul argy @edwant ageouspenbadi npstitpbar maceutheal chosdley. pasitidge
according to the_inventi is_characteriz in.t e . ring
slide as a conpGh&ERT ST ?Eﬁbe neTerthy 83%’?5 iars}esr}r?r}aedsgéep# eg%{:nr%ga%% igf a
PVDC ( pol yvi nybireéenet ctmot v delgalasghathaceuttisral Wpldonpht ithice pnhatee

coat ed conpl et ely 0f RArt{a! lphat Hh BYRGonaN-8! gfdventaRO! YIBIr ¥ib8tic
heterocyclic side groups, an at |east partially oriented ﬁ;aipgéﬁgéggylene)
t

or a PCTFE (pé&egéhiisr Ehe i 95 okt RyPeddPysTd F idh0 tINe &Y
noi st ur e, 2gwhi ab+has ipgnelAted iinha ltdie ard rglgm asrdesr presehdsé hehei n, on
a pharmaceuti cal Epmder, it.is further pedient if a 15 pharnaceuti cal

f ﬁx art
powder cartri 8G8 PEFYEERIERIChRLEEFSYSR 2 PFdwder i nhal er according to the

invention is characterized in that the housing body and/or |id conprises,

on at | east D%E%W@Eglg% shde ;facing ,he reservoir, a blend of desiccant
£ . .

enbedded in a rmoplastic matrix. To avoid inpairment of the
pharmaceutical by desiccant residues, it is advantageous, according to the

i nventi om st 0TRLOVEESe @ PRAT MBEEULirGAin ioYWIen sCat lié f&lger 25 thor ippretes
i nhal ers or a_powder™ i nhal er having_at |east .one,reservoir forohgédégg a
phar meceut i cakS¥Rder dEFSLSFSr a | 4PJe nunBEPLBf ShhRarhBceut i RAY“Eoses,
cont ai ni ng at pheasiacene isfadped body made of a blend of a thernoplastic
matrix with a desiccant enbedded therein, :
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 1least one
35 metering slide which <can be moved approximately
transversely in a meteripgyélﬁde channel at least from
a filling position ‘tc an emptying position,
approximately transversely with respect to the
direction of flow of the pharmaceutical powder out from



channel s are formed in a matrix of a thernoplastic of | ow water absorption,
as are obtai nable by dissolving sol uble co-extrudate conponents. For rapid
_upt ake .of residual noisture in 35 the reservoir, it can also be expedi ent
inthis case if fibers which absorb waterg vapor are enbedded as filler in a
matrix of a thernoplastic of |ow water absorption. It is particulagly
adva_nt ageous, t for a@CQ@@_@tC JMSSreserddir pr 6Hac_hie®_@,rjjnfg tshLe'Ldli eciglanne &

matri x of a thernoplastic of |ow water absor t'f{'ﬁgrﬁ a deS|ecaclagH Skpedded

therein i s deétghedPst Ateast2ds BRFt TG-S %n ®6f'Y%a T

a reservoir by

mul ti - conponentomnjtdet ican-imardiars: | at5 leassusimgtbedyf idddeDfPRSpFa’E i ¢
substantially Lnperneabl e.t vapor. Wthin the nmeaning of the

i nvention, itotgp?%rlf'% ?réﬁga%\?%gébus i f housing body and |id are sealed 10
wat ertights preferably by ultrasonic welding. For particularly economc

‘production, the Seal sl $:CalY QRL0yONkOcbRe; AgUsbng Hotwent fien Tekeal g
slide. 15 The 1nvention can be _advant ageous|y .exploited in,econom c_termnms
using an i nhafer ferlpowdBFed SpRaNFESEUt iFdR T 113 a PHRFIALEUT cal #Powder
cartridge accedipgite thieotdwerdn ot anthewi phaanacahakenlf orepeveied

pharmaceuticals, 1 n which the pharmaceutical. 20 can be_t ; pati ent
by way of an 89f1BEFedinSthEca Jé‘?rflzggebyenamhro?rg[é? orgsa%ﬁcra}‘rl%ccg'ut?%al

powder caydriggetaeadadi ngurdrighe imvernediatdhesadvageagelriping hethe

invention are_particular]y 25 ficlal t ihgRt SpELQN | NG rere ment
with a phar naegﬁﬁjgaloiou 8r acéz}r Fi '&g‘lé‘ c%:%irﬁg to the(?i nvent | og;
contai ning a pewdevonirth GWesor amrantAge he@PBLEBHI n§OAEt i VB stibst Bites:

anal gesi cs, aﬁagéhggggkgealarualbaloita@, iantf chodd nengi £, iaMiHle30 and
hi stam nes, -antr1-1nflammat ory substances, ant| p?ér gt i.és, ﬁért i E%g?ér
steroi ds, ant PLESsi VR8N bienchodiedtr s St@FG et PRES18RzyBE, SUbST3hces
acting omd hecegpdi@vaseular systrem hoswmnespopdetrei nsirsred quept i désr 35
“Application of tEeinv t1on By neans. t ' ntion,,iid d ss¢ple to
épﬁﬁéggﬁna%‘%%rpﬁ/e g%?‘\g‘/% gﬁ%"ss alﬁcé!s?%lgcrflt eés;‘sorB% o?l%

“make avail abl §%p _ _
powder ed phar rgpeutieaalisnedertathengupeeitogasf be maggtained.

In a particularly preferred embodiment, a
20 pharmaceutical powder cartridge according to the
invention is characterized in that the metering slide
channel has, at one end, an opening to the environment
through which a part of the metering slide can pass,

and, around the opening, a contact surface is provided

25 for a seal.

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 if said

sealing is provided by an elastic seal.



"use, even when they are sensitive to noisture or are under unfavorable
climatic conditions, and in so doing also to obtain the advantages of
re-usabl e i nhalers with exchangeabl e pharmaceutical powder cartridges. 5 It
_is also possible to make avail abl e powdered pharnmaceuticals for inhalation
in different active substance conbi nationg under inproved storage
condi tions, in which individual active substances have 10 increased
sensitivity to noisture affecting-thei.r storage life, their stability or
their dosability. Active subst%nces fora%ﬁcﬂlthe inventL%p can betgsed can
also be, for &Ranfe {53 t h8igr SR IR asThPERdom FECioEs: <l bbtsnol |
reproterol, fehateaaekbutibalorproidrolcasatiger beinfossisEr eekampte@safir om
the group of corticosteroid e; d I becl .0 i casone,
triancinoIone}nFSPgﬁfe%&ﬂ%éhégﬁﬁ%ggnééggkgﬁpgo%%geFE%|c dgﬁ%i%%gi%% sible
. exanpl es f%omisheggaoamteddantf clidlei neegREsna0 kkde | Fa@T ofidivhsronPee,
thlotroplun1b@gqhggingbygﬂpygé&&@g@hafb§§bpkg exaRhkasnf ram tige g5o4p Oof
anal gesi cs and anti-m gralnes are: norphine, ?ranad |, flupirtine, 25
sumat rypt an. The k3 36\GaTg L aRTBELEEEGSTf oF ek EMPLY, At ohFERE group"Bf
peptides and BE@EQEPS3p&>Qttrierﬁ|bi{, tihRs Uhd e r 08 CL08ED, areadiwirigl dif
hormone, factor VI1I[ anal ogs,. |nterferon_ al h% i nterf.eron beta, heparin,
FSH (fol | i cl e*8Fi MGEEIRY %eﬁ HFede %ﬁ, 86 0T ERRi ROS UstOt ot
limted to0theeadlivatiybeiastés neanisoned here. The pharnaceutical powder
cartridge described is suitable for all active substances which can be
nmetered 35 in powder form and adm ni stered by inhalation. By appropriate
rodi fi cation 8h the Bysfenradd enbedémgpteriag pleaTBacetheChhvePeYORE
described is aLsersubbabl&ddifPMbbnation: fhedeibye isubshansese el
contain liquid formulations, for” exanple, solutions, or - ig guspensi ons
of - phar macodya8ni €@ty & i| FetethEfanc8¥iCrhHMRE T all honGart one
fornul atipns whitekiagncaypedi aail wdielivged widddthernphesdrageant tay pdwder 5
cartridge systenhaccordigg t thgdinvention can contain various active
subst ances, sficH"85™2f5F QggpPg, dhal gesics, anti-allergics, antibiotics,
anticholinergics, antihistamnes, anti-inflanmtory substances,
antipyretics, ggor %bﬁ?h?&gtei»ﬁﬁgO'a%%iv%O AR b AN | 8¢ of s
diuretics, enzynes, cardiovascul ar agents, hornones, proteins and geptldes.
Exanpl es of afaPgesbPes aC¥a@sdgiERes dildmorif nehak Hrigrphi neowde
er got alm' ey f @BE_@SYngngg@bghil@%;s_tfkaI@'I%sldlfvoa?té - aﬁ!rlbgjagn}tcscma: if
cronogl yci ni c_aci n nedocroni | ; .exanples_of antibiotics are. .
Cephal ospor | &St UBAFHRGFARC L AabryBPHIS panr & FT1REE. HART anf di e ing
st rept onyci n, deulitepanzes amadetréhgacisctiiaeeshacbhgst ifior tedetampd the
exanpl es of agti Lnergics r00i N opi %ﬂgﬁ;-r ;
ipratropiun1b?%%ggggaggftr%biSﬁgfgﬁﬁggniggvféiosgﬁgnrghlorf%ﬁgﬁﬁﬁ?, 2
t hi ot r opi um bpsaiideeraxaspl esdvinthty hi tfani R8§har Mg eFast¥ne,active

flezel astigie apdsEBhRaPYHhARRY eXxaMph&Srebeatbi rknf Dapeationy sbsiances
are becl onet hasone, budesoni de, | ot qrednol, dexanetgﬁson , fJunigﬁ;gde,
I

fluticasone, BFptEBan& PEEaPFPanGORGIRE: RomErLYdHE exdipl 5° of®
antitussives atdeanaagebiipe idndHwstaipdnimg edanptes of Whenchodlitiatuwls are

el PRhArbFRLeyERI SRRk, oS FUBtoha e, ol ne.
i soproterenol pf identical or different volume.
30
A particularly economical application, especially
suitable for expensive pharmaceutical powders with only
occasional 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



~30 netaproterenol, orciprenaline, phenylephrine, phenyl propanol am ne,
pirbuterol, procaterol, reproterol, rimterol, sal butanol, sal neterol,
sul fonterol, terbutaline and tol obuterol; exanples of diuretics are
_amloride and furosem de; an exanple of 35 an enzyne is trypsin; exanples
of cardi ovascul ar agents are diltiazem-ang nitroglycerin; exanples of
hornones are cortisone, hydrocortisone and prednisol one; exanpl es of
proteins and peptices-asemcyekosor anghateiaceneliiosl ghaedgon cand riingel i n.
Further activ - 15  subst ances ich gan be us are adrenochr

ol chi ci ne,  heSF RETAEDpo AT e THE AShEt et naeecTEEa  nothES o
exanpl e can b&€ased atakgee hamlesr oroficipds macsy Plealapewdesal dyses,
accept abl e salfS,; & Cout efLone Bheh GRRASISEd 4! uge, Lok cgxatmhe,

physi ol ogi cal 1ne earth netals or alkali metals or am nes, "for exanple
acetate, bBnz@wtesiioreelchensddfie Inkpdirages RFWANL, IRYEFBgRRLINT
tartrate, brome ebl opkdgmei ot dacaGar banagell chyr s itdibd urmicat an

mal at e, mal eate, cluconate, | actate, panpate sqclfate. Esters cgg al so
be used, for SERPIIE%CECHEICReEBHi dRSIDF opidtat &° difiHSpi dh&fe, T

val erate. The fiinvemd opo&d sDoml Lows Hehesmiocy ig t powétyoaccwarat ebiytiS5aadapt

the dose to the patjent over_a_laqn enio i j t t. th e to
di spose of partiddi |5 et Pgavcl:greﬁri ngecsl'{, %ﬁﬁ%ﬁgﬁ?%%ae%%ésdi(E%%vgﬁ?ageous
ef fect onlOr eatewentvcdast §romndiivé t leowti roomsndni 8hdg admpad§ bidntiy whEh

ot her cartrid i di tfer 0 t edp g ¥ , orsd+ (Wt hotehe
cartridge knog‘vﬁ)s'L \rl]\%ltn%\l\o S%/ Oggggg Bﬁeg%ﬂsc%iq\&tlﬁggri E?S?ﬁéwé‘r a\c/)m%nggh%S
Figure 1 showsexeghaddrace®Vie®, powddtdcar S8dge Ui ngetestheally

i nvention, in@MRenePAd, Veu¥iey, Figoréndnsh@ss ehpl akndrempf davseal of a
30 pharmaceutical powder cartridge acecar di n? t o thefi.g enti on; F'# ure 3
shows a vi ew &R cafFPi ™ i SRS et 8r i Hy sifiide 19 aPBRAFABReut i cal
powder 351gar twiitthge:taceny disiddiagt heoveweant | of; HiguseadA shiewsiwe view of a

~metering slid booé|>é i uti cal powder cartridge according to the
i nvention; eﬁhf6 |lgﬁ%e% fsg%%\%s a longitudinal section through the

metering slide body of a pharnmaceutical powder cartridge according to the
invention 5 froMFi QW& ARd embodiment of the invention, the seal is

made of a silicone rubber or an elastomer, 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).



Figure 5 shows a | ongitudinal section through a pharmaceutical powder

.

cartridge according to the invention, in an inhaler with the 10 netering
slide in the enptying position; and Figure 6 shows a | ongitudinal section

t hrough a pharmaceutical powder cartridge according to the invention, in an
inhaler with the 15 netering slide in the;filling position. Description of
preferred illustrative enbodinents Fig. 1 shows a perspective view of a
housi ng body 11 of 520 %@Jﬁrdt@_%qtm cal agoudengeantr i dgansbaeaeerdi ng 4o the
i nvention for exchangeable |nsezflon into a omder i nha é} 2. The the

phar maceut i caPPpEREerUELFEti dFE ‘%%owﬁaﬁEFé s, HCTHEMhperCared Bf its
housi ng body iAveabiedgeis wmnaracuﬂnﬂkﬁdtvtngrtpaareas 4haasnde¢n¢o 25
permt easy insertion o the ical

powder |nhale?e§ertﬂgtﬁ ld?lﬁstratl%ggeﬁﬁgdCHp %éﬁ%a%gﬁjﬂgg$%%%
|ndlcatlngithmadanpnedomlphathmceﬁtﬁcéﬁﬂﬂbs@ﬁphvﬂkﬂvk¥ﬁﬁﬁ¢1¢¢ﬂ?%kd¢beerv0|r

6 or have beeq LegpuedelEouLtiG LeABEYALED 30 diS SIavdiiasl @i hexspyre time

in the edge 3, Th an annu nne formed therein (the device js not
shown in det apf hB@éVéﬁ}lonWlékanﬁW@Cvn B ORIt RS Ds W th
correspondi ng,gREKLRYE1 88 | SidRSCribedpsn detrai latn m@a%E/OQiﬂBtléhByuser

can then read off 35 the narkings thro the vie in the edge
3. The edge 3°&F8BTE&Er\BR @ Iﬁgd é”hﬁ?hmgﬁ?gﬁﬁ ﬁ%w1 g%g%0|r
form ng tie nmainfpastoethybene) - 17 phar maceuti cal powder cartridge 1 can

be sealed off. Such a lid 8 is expediently sealed in a watertight manner to
a collar- 10 formed within the edge 3, for exanple by ultrasonic welding. 5
Ar r anged beIOMDthemaES¢M£fﬂﬁﬁkﬁ%mamﬁemolétuﬁewhW@hcﬁeﬂéﬁimeﬁﬁﬁ%%ﬁ¢s

novabl sli de, theyill gyﬂ 1Q,4 s g@de ¥R gﬁtth&a@raqhts agt uad
met eri ng slldehgod %Ee & ﬁﬁh ng essuch that tﬁg seal it

6 there is a P(btiémaﬁguglﬁéterﬁcl‘"rfjj%% détac%?n wethgy aﬁ@‘é’& #itchfret®ri ng
enmbodi nentg deﬁﬁékﬁgeehewal N@BRE ra cafttRige 3fot hpobderardmlseal 45

-(Figures ing gll%%d&%;ﬂﬂtﬁﬁ%ied 'Qc%grég%%“ In Flgng %n%%ntlon is

characterized in that the housing body and/or 1lid
comprises, on at least part of the side facing the
reservoir, a blend of desiccant embedded in a

20 thermoplastic matrix.

To avoid impairment of the pharmaceutical by desiccant
residues, it is advantageous, according to the
invention, to provide a pharmaceutical powder cartridge
25 for powder inhalers or a powder inhaler having at least
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,
30 preferably silica gel, bentonite or molecular sieve,
particularly if channels are formed in a matrix of a
thermoplastic of low water absorption, as are
obtainable by dissocolving soluble co-extrudate
components. For rapid uptake of residual moisture in
35 the reservoir, it can also be expedient in this case if
flbers which absorb water vapor are embedded as filler

in a matrix of a thermoplastic of low water absorption.

It is particularly advantageous, for economic mass



inserted into the carrier 13 shown in Figure 3 and tne 15 carrier 13 is
clipped with seal 15 onto the netering slide body 14. As can be clearly
seen fromFigure |, the nmetering slide channel 12 at one end has an openi ng
.16 and, 20 fornmed around the opening 16, there is a contact surface 17 for
the seal 15 of the netering slide. The_cpptact surface 17 is at the sane
time provided as a sealing surface and extends in a plane approxi mately

perpendlcularpkedﬁbglghreetl@ﬂeobl@&weqmnb Q&nﬁh@<2§fWﬁtehéfmbélthl&r0”1a
filling positlan, as is shown in FI ure 5, 3ﬂ£ %ln 05|t|od Sis
shown in Fi guP& 6: OTheWﬁﬁﬁérlﬁb Oﬁbdf g $£% r TRARA 4B 30
conprises a neherehg (iawdeysﬁ_ﬁlemoa;’e hleladltngawcpamte oéplaenselrnrsen h‘eatlbse
gquantity to be_.made avallab fo [ [ 0
Pﬁj@bte§|r1 y &uﬁ@l Qgﬁkgkegg JIE% 'h& {%IS

~exampl e be co i~ conponent ect’i on- nD n or _t

pur pose can be nédesihgr dxawplemadﬁ a &b ther@d@ﬁé§ﬂic %mggt@mﬁ;ally
Cor r espondi ng eghLngosykfacevaanhe provided on the netering slide,
and the elastﬁ% Egﬁ? ?g caﬁ be nnuﬁtgdror better still injection-nolded in
the area of the opening 16 of the metering slide channel 12. - 18 The

housi ng body #1rand/ oghé h%e’a‘rﬁ.n% and/ ofhé helr[mérﬁﬁcng, sliitdeibodfudéhean
advant ageousl y be nmade of ﬁ |n!ect|on nol di sui tabl e n?tgrlal

with the 5 naﬁ@v?EP%SEP8607lls zﬂ?@d%va?Pg % QE a4%ial®

U product whtepti §et coppafyrdbtenbyi nlGermanyc ﬁeﬂdphgrnaceutlcal

conbi nati ons in which the powders cannot be stored, or cannot adequately be
stored, as a 10 mxture, it can also be expedient to provide_two reservoir
chanbers i nst 8ad oRtHeudne e RFVRIMiE. prguﬁésosraﬁdNB gfgw 4S5 co-

| ongi t udi nal %ﬁﬁ%b@@dtBﬁ@UgghéhﬁoQQ§ﬁ§aﬁéﬁ 62l tReVReEceahT kdgael inserted
into an 15 in 2. As can be seen he figures, the netering slide,.

desi gnated overall by 9, can nove in the netering slide channel 12 at | east
fromthe f4 11 {Rg pasivien@noshowar Nk guaevéntagebasappt wixpd qidsdd i ain shown

in Figure 5. 20 In the fjlling position shown, ur eg 9&5 |cal
powder can faPFOFPﬂﬁFthe£?§§3rvoF? 89 nt %" thel%g g%?ng GgV|t f%ﬁg en the

met eri ng cavi phatBahastheehsf Wiltdd,a aphdeseredtiaki h pevsleay iereides 25
powder, the ”EggﬁkagaalHﬁ? gnean; be.apyed, t%nbhewfﬂﬁt%hﬂglﬁﬁﬁﬂbkoﬂﬂﬁhomﬂ in

Figure 5 with e ali engagenent nmeans in a powde i nhal er whjch are

only indi cat eBOYERERHt iR IHA FatE CF ot e%&mﬂ@%%ﬁmﬁ Sslﬂﬁﬁﬁﬁ?ﬁ% cr$bed in

US 5,840,279 Aanansk WhkhgBnCaoperatgatidit 30yt heaycablfi ein 134 rThet wagt yi ng

posi tion i s reached caviiy 1815 RLiHALeEAYEL BRaGHBLLANE TP ESIAg, o T de
cartridge according to the invention.

The advantages of the invention are particularly
25 ©beneficial for patients requiring treatment with a
pharmaceutical powder cartridge according to the
invention containing a powder with one or more of the
following active substances: analgesics, anti-
allergics, antibioctics, anticholinergics, anti-
30 histamines, anti-imflammatory substances, antipyretics,
corticoids, steroids, antitussives, bronchodilators,
diuretics, enzymes, substances acting on the

cardiovascular system, hormones, proteins and peptides.

35 Application of the invention

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



powder channel 20 of an inhaler 2. when the netering Lng opening 19. Wen
this position, the the netering cavity for exanple into a The filling
position of the netering slide 9 can be - 19 seen clearly in Figure 6,
‘with the nmetering cavity 18 under a hole;31_on the underside of the
reservoir 6. To reach the enpting position, the netering slide 9 is pushed

to the left indd guWe b WAth iy FBEerddd it iGRYVi ty kR iGA(RlS dheaerptying
opening 19 and the pharnaceutlcal%ﬁgmder can fall down fromit. It _ can also

be clearly sedmded PIEr® BRI CLHBaLEG| Ce5dbF1PRE métst i HYy EPi §8€1891 i es
on the contactz1sw f age dif:dim ofthicheag®hrt hggssl o fle rehamngllel?2 iahdlemsur es a

good sealing, preferably w slight el ast.ic - def tion., Thi an be done
by prestressi r\"gL &K ééiglela%’ﬁ‘tel v rglftcleélscrﬁscaar‘uls ,pos{ld%arcta}rctu lgargs%slc'a an
actuating Hevice in the inhaler for the netering slide 9, which expediently
15 also effecty an § MEdLE! e JRUANHE MOVSTERE QS I IRISTE NOpshideed from
the enptying position, as shown in Figure 5 to its sealed fIF|InE_
position, as shewnsiceutigals 6,fus kst ophatrrac8uf feaF"8os8cha¥ebeen
renoved. 20 FQiahingher cephBthapisssure wiadhe saaprbvedf thetsrhgei ng
slide 9 on the contact surface 17 of the gﬁtﬁrin slide chgnnel 1%@ and

P d&ut i cal

"thus for a par@PSHtAAONy r &t apPeCRedPgt nd Stioteage ot - AR pREr

25 powderigar tiricd@e saecorshmgli t ovite | awentiodistuespeca fif ¢yt g or theirt s
first use in a _powder i.nhaler, it is_adyantageous t . QVi -' |y
further to theOrGHE i Aithe vitd®n E?Sé%%Egg a§§adgpgﬁgnaﬁ8§?%¥923§'
position for theivet esubsrsidae Goof whifdh | e phavantéani can 30 poRddr

cartridge 1 inphighshn,0etefd,ng3hiflg cd CRRoRE {h&ed g he ebeagabl e
snap connection 22 sﬁown. inthis stofing position, the seal 15 of the
metering sl i d6YORgFhomdnedicact sipftanod of ¥R 0eREPing SFNBESERANNel 12
i's subj ecist o RniERAsed Y 1eElTasT .Ng BSsdiee. dxadbEesipperoar eahef the
reservoir there is also dvant%ggoug%ﬁia shaped body 23 mhhcgegs E&gferably

“secured in it SE5E tion®¥ia corFEsPORti Y Yaped &dGés - PB0°98  Fh or der
to avoi d necharicdamdttadiong ,of t he phlarmbcessneal , powderiamhénehaped body

23 s expedi ently plogdyced BpnlbBheshion- mhdhigoliam, a bkeadogbnade.

t her nopl astic nmat FI'X and’a desi ccant. The esiccant is intended In
particul ar to Palssébl enpéxempieahifir® sthet Wafedw i Rft hantéSBPYONRTELI6f which

has penets@t ed {hr oughphhgopBbARr i NhESYidy, 18. tThetuspidh suchramshaped
body 23 ensures that no_crunbs of the desiccant, typically silica gel, can
pass into theglycopyrrolate.

Possible examples from the group of analgesics and
anti-migraines are: morphine, tramadol, flupirtine,
25 sumatryptan. The following can be used, for example,
from the group of peptides and proteins: cetrorelix,
insulin, calcitonin, parathyroid hormone, factor VIII
analogs, interferon alpha, ihterferon beta, heparin,
FSH (follicle-stimulating hormone}), colistin,

30 tobramycin.

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
35 in powder form and administered by inhalation. By
appropriate modification of the system and of the
metering device, the invention described 1is also
suitable for combination of active substances which

contain liquid formulations, for example solutions or

-35 pharmaceutical powder can fall from 18 through the enptying opening 19,



-10 pharmaceutical powder and thus into the airways of a patient. Such a
shaped body can be nmade of a PP matrix which i-tsetf“does not take up water
and which is injected m xed with a water-sol uble conmpound and the

desi ccant, for exanple polyethylene glycol, and the 15 water-sol uble
conpound is then washed out. This resuLtgsin a sponge-like structure with
channel s which, after the shaped body has dried, pernmt rapid water
absorption of s agehBObnYALE phAHReHySaiica 106l ddvieughdmrigmeay faces
using capillary condensation. 20 In order' to obtain a rapid water
absorption in the whol e shaped body 23, it may al so be expedient to enbed
sui t abl e fibepsaamatiehilteérailn t heohbend of fdesudesnbnand t keimbpl astap

matrix, said fibergs, virtue of .theif,25 pi i ensur, rapid
transport of Fﬁ?egﬁﬁngﬁﬁétése 4Rg%of "thE walsr Fgg%ﬁgéégggggént?H%Hggshaped
body 23 cah aksetibéddesisyseen radeedigiomisl Bhewlnvenhioy FANt RENRAARer of

an insert, asgLg;sfiawn 30 purel v hye Y0y 97 exarpl e 44) Figsre sxafpleby
mul ti conponent i njection-nmolding in the_production of theﬁggﬁénaceutlcal

powder cartri @§eloesdcBer m all or 2BAiT2éf AR Flner wall o 1PESEPYoi r 6.
- 21 dainms LntAchbanmeeguidscal pawdel: sedminglge (1lintoripsudemaborghal ers
for holding a pharmaceutical depot for a |arge ngnb%t gf phagg&gggggca
powder doses, SHRPTAGCES /| easPORBYIFEEEFFoi r ( 6P AAGCANST nt egPated et eri ng
device, sm)d iaptegrnabadezet er brgndaviddeéaconpr,i si dguattlieast omazgBesri ng 10
slide (9, 13, 14),.which can he ved [ Jrat S S k

Eﬁéﬁﬁéﬁc gff gﬁ%ﬁ%s éﬁ%ﬁé@%%ﬁﬁ§%¥téfﬁ§.¥ﬁé Bbytifed,

nmetering slid&3 east ng position to an enptying
position, appExeinpdeel y ¢f ansvedgelsiosi t harespasdalagrhe dipBEEPBANS! fl ow

of the phar maggut iGal, 15 Rauder Quiotandmd he Aintfast O8RdT emeEwRALAef 6)

characterized iTn“that the netering slide channel (12) wi.th the at |east one
netering slidexegples alf)ap§isaaileddsre f3dm CRETEAVIYFIRMENtTH® 1 888t in

the fillipg posidbicedraf ;t R&aMRllesd N Arieb{SidS, a2@ &dphalosfFheins,

pharmaceuti cal_ powder .cartrid elﬁl .as clained.in.claimil ized in
that the neteFPﬁGQgPﬂ&gechann%?o X%}nhas,ghr”gﬁgﬂéh&s an 8S§E?ﬁgaigé(l6) to
t he envir onnest: reptongle inhi ctuls opeantidsfs tared neeeraagesinge, (90118ting) can

pass, and, ar Enhi_,%- pening, (118) . o2 CORLREL13WSRAR S Ifde | 8tPEOYRERd for
a seal (15). %é%%é. hé%ﬁhg%%ggéﬁg%cgf_pomder qartfﬁﬁ'e_ 1) as.claipged in
claim 2, char atrepined meithomttrHes mel BERRG OB He RPMYUEE, 19F 1 haSPE ™ eal i ng
~surface ps@vi gdedmiited PkaRBARPRr OXhTBk-eky t raAsvensetkopitim dbremtden of
nmovenent fromthe fillin osition to 35 the e i 0SLt ] . The
pharnaceuticaPX65H£95(%#h#ﬁ?ﬂﬁ%iﬁﬁmﬁﬁ?%l%ﬁ%eﬂgg%g%ﬁgngf %%%9%%%§5ﬁg%g
cl ai s, char agheri zedthaptyhdtienke seakibnglies prov¥i dednby-anfébmsatergea
- substances are beclomethasone, budesonide, loteprednol,
dexamethasone, flunisolide, fluticasone, tipredane,
25 triamcinolone, mometasone; examples of antitussives are
narcotine and noscapine; examples of bronchodilators

are bambuterol, bitolterol, carbuterol, clenbuterol,

ephedrine, epinephrine, formotercl, fenoterol,
hexoprenaline, ibuterol, isoprenaline, isoprotérenol,
30 metaproterenol, orciprenaline, phenylephrine,
phenylpropanolamine, pirbuterol, procaterol,
reproterol, rimiterol, salbutamol, salmeterol,

sulfonterol, terbutaline and tolobuterol; examples of
diuretics are amiloride and furosemide; an example of
35 an enzyme is trypsin; examples of cardiovascular agents
are diltiazem and nitroglycerin; examples of hormones
are cortisone, hydrocortisone and prednisolone;
examples of proteins and peptides are cyclosporine,

cetrorelix, glucagon and insulin. Further active



- 22 (15). 5. The pharmaceutical powder cartridge (1) as clained in one of
the preceding clainms, characterized in 5 that the netering slide (9, 13,

- 14) can further be noved into a storing position, and the seal (15) is

el astically prestressed sealingly at least in the storing position of the
metering slide (9, 13, 19). 10 6. The phaghaceutical powder cartridge (1)
as claimed in claimb5, characterized in that the netering slide (9, 13, 14)

is fixed in the;skomdag POghiEAN Ry esbki entsydel astd ¢ AEBBSOChROKE, The
pharmaceuti cal powder cartridge as clainmed in one of the preceding clains,
char act er i zed 993 FH&L Nehe ARy SFRETETLIHDY | 588 %?t?ggslsugﬁtaﬁgtegri ng
cavity (18) faridieldimg kapr edeteaanipled &h guantbey afs af poavdezsds or

harmaceutical. .8, The pharnmaceutical po r tri i i f
Fhe precedi ng 3&Shs, %har 86t er Pb%ﬁmf"ﬁ Pﬁgf%atlﬁgrp%?gﬁgggé%)%gi ngg\%ggr_one °

cartridge has Gaturteasiton25 whochessrvoies p63d gindhedpharfifacegirERLeponder

cartridge as clai i lai 1 r IR 1 patihe; phataasedti cal
powder cartri -@&é’s}%’s oﬁ%lerﬁwr%l&g%c%gﬁi d Solﬂe%eri ng dévi _rcL%mQavi ng, for

each of the resdmesi,rs €6y, xR}k ng AGRHAEL(18PFGE Epport: A§=a
predet er mi ned yJguantity of pgachqerdi cablkboaskieye subatagea preowicdedten the
reservoirs (6). » 10. The phajmaceut i_cgl, powder c%rtriﬂgf ascgltaiaggd in
one of the pr&cading cl ai FICEHIFact erPedSrn t HATIHE Wt eri g -G8V es of
t he i.ndi vigualsphaamceutd cade pomdeeacay t dldgesataye Imteaiag pawpeies (18)

of identical or different volLupe. -_23 T pharnaceyt.ica r
cartridge as @A™ nﬁ&ﬁifﬁt(?ne %?ggﬁg p(l;ae%eae}l%sgoc:% rrsr{h,%ec ar g%trerile}z{g@ﬁﬁﬁ t hat

the phar naceutdczala teoweere toaride, d ge opl o rfaduet, h &t P53 o e tefav i Vo gt e -
i ndicating the quantity of pharnaceutical doses which remain in the
reservoirs (6) or which have been renoved fromthe reservoirs }(‘16% 0 12. A
phar maceut i calThsovidererdadray iadg® ED1IFET HodePCtrhat @r ¥eF8r 2HEHERhG¥
phar maceui y cal, deRot thor @ slargse rusbesatofemhavracew i tahgpoyaerodiosés,
havi n I ne r rvoir i i | i
ol ated C ime,” wEHENO (nd *he80:8" UYL ISH FREEILNDy IENbEFeas! ¢
cartridges, which would have a disadvantageous effect
on treatment costs, and without compromising
compatibility with other cartridges with different
20 metering devices, e.g. with the cartridge known from WO

97/00703.
Brief description of the drawings

25 Figure 1 shows a pharmaceutical powder cartridge
according to the invention, in a perspective

view;

Figure 2 shows a plan view of a seal of a
- 30 pharmaceutical powder cartridge according to

the invention;

Figure 3 shows a view of a carrier mechanism of a
metering slide in a pharmaceutical powder

35 cartridge according to the invention;

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

the invention;



-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 seals 20 off the reservoir (6) fromthe environnent and

agai nst entry of noisture, at least in_thg Lilling position of the netering
device, said seal (15) being elastically defornable, during a novenent of
the netering device fromits enptying position to 25 its filling position,
wi t hout any sliding novepent of the seal (\15). relative to t he sea

surfaces (17) Fl%rgTﬁ@ pRg¥fracéut i*CA9 Larts g ast AR | 1RQSO one
of the preceding cl ai nrspechatagt ersldetd | roddat olhe sealpmaﬁmacsuhadelof a
silicone rubber or an elastoner 1 r tical wd dge as
‘clainmed in 35 one of t hg® p?%cedxﬁéﬁgvi? B%% g?ggpefﬁgeépgh ? ggﬁﬁﬁéhseal
(15) is ndde of a thernﬁpbasFﬂGU§Ea§ﬁ@ner preferably of TPEE

(thernopl astic pol yester el astoner). - 24 15. A pharnmaceutical powder
cartridge (1) for powder inhalers or powder inhaler haV|ng t | east one
reservoi r (6) FierrRobdi ARCESphat mad@GEiERA188p0t FRFEEOR ar JéF ﬁﬁﬁﬁbr i

pharmaceuti cal powder d?ﬁS%maéehﬁ@Eﬁ@lﬁb#ﬂ&wuéaﬁgrb@§¥ @boratichp tod (8)
whi ch substantially encl ose the at | east one reseryoi rac%erlzed

in that the housing bodyPE11) i G he £1d @8 a}%hﬁﬁéﬁ p#@gbnlnan?ly of
a PVDC (pad yvi nyl i dene mbterife) sladphanmabeutimpalklipgl@osdtmpani:blkedpl asti c
coated conpletely or partially wwth PVDC, an olefin copolynmer with

het erocyclic side groups [COC or nPP], or a PCTFE

(pol ychl or ot r Fiilbuoeoét hghene) . &5 1@ngihédpﬁaﬂnad%ﬂ¥ﬁ%%n p&hgengBart#i dge

(1) as claimed in one 0{3h59$a9é§€§€'a@9 ShRldE, csher aater iszebridiridhato at
| east one netering slid 14) as a, conponent of_the netirlnghdeV|ce

i s made predom nantly tha FKHRY%Hiﬂ%ﬂw nylhded® chtdfddey, 26t

phar maceutd cal | y conpat hbterphgstigdeoahedheofplet abyposipaphi.al ly with
PVDC, an olefin copolyner with heterocyclic side groups, an at | east
partially oriented PP (pol ypropylene) or a PCITFE

(pol ychl or ot r DEkupipeti byl efiepref8ridd Ihéuphaﬁhaﬁeuembaﬂlﬂéﬂﬁér cartridge
(1) for powder inhalers or powder inhaler as clainmed in one of the

preceding clains, characterized in that the housin dy (1 l'id
(8) conprisesFign at SEGWﬁeasPeﬁépﬁcéflvtehé’lﬁwd@ffécq'ﬁdl ké%‘@fv%{ °%6), a

bl end of Aesige aﬁﬁﬂ&ghkﬂtam gohaabﬂﬁﬁﬁtﬁidgénmf|3¢cdﬁﬁldgpharmﬂueut|ca
powder cartrldgg?éaa omder 35 in a#ers or |nhaler havi at

.leas t one ré& Pnfo ﬁol%¥ﬁ5a3g3ﬂ3 ﬁac%ﬁ??ggﬁoﬁep%nt?or a Ta19e" nunber
of pharnaceutnnahlpﬁwdermmmyyhaxmﬂmeutu¢@ﬁaPOWéastcemérsﬁgﬁed beiywif 23)

made of a blepd, of 3.t hermplagif MIELX YEthed HB3k968Mbody 11, an

edge 3 which includes two grip areas 4 in order to

25 vpermit easy insertion of the pharmaceutical powder

cartridge 1 inte a powder inhaler 2. In the

illustrative embodiment shown, a device for indicating

the amount of pharmaceutical doses which remain in the

reservoir 6 or have been removed from the rese:voir 6

30 1is provided at the same time in the edge 3, in an

annular channel 5 formed therein (the device 1s not

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 xead off

35 the markings through the viewing window 7 in the edge
3.

The edge 3 also serves to receive a 1lid 8 with which

the reservoir 6 forming the main part of the



-- 25 enbedded therein, preferably silica gel. 19. The pharnmaceuti 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 thernoplastic of |ow water absorption, as are obtainable by
di ssol ving sol ubl e co-extrudate conponegnts._10 20. The pharnaceuti cal
powder cartridge (1) for powder inhalers or powder inhaler as claimed in

el ther of cl abs 280181 Ghado cbleedibmel hat chibope Wlebsorb wat et
e

vapor are enb in a matrix of "a thernopl astic o% ter 15
absor ption. 2%ucithe pAdfnaBeditd c #XPSOUESL Lyar PR 4EE (HB for V' ﬁﬂg? hal ers
or powder i nhﬁlaﬁhe§3 16 ahmechliimOnNe0off ddmdidrewibhihr ailgh &8gectir atoeri zed
in that the 20 ble mat ri x ., of g ther nopl astic of |ow water absorption
and a deS|ccaﬁFa@HEEdh¥du%ﬁ€?§ v§&Siifed at |east as part of an inner
wal | of a Feservoir (6) by nultl-conponent injection-nolding in a housing

body (11) nade_of _a_nl 2 b 51y blses t or.
22.” The phar mBEeaTEE Bonditr i EECAEE (T Bo el e aed o n one ot e

precemrm;clasﬁsﬁecmmannqﬁliédhﬂlth@hhéuﬁﬁﬁfikﬁ@ eliveafiing (8% are

seal ed 30 wat F-.[e tighh p&@i‘rf&éb'iys bxnd»l}atﬁla},soaﬂrc:a\h%le@i Ngwh23h Thetering
phar nmaceuti ca ? cartri

%t as, clained .in one of t@gﬁg&egedlng
cl ai ns, chara@ﬂéﬂﬁzedilnthﬁat 4ﬂ§§ﬁ%ﬂr%a5meg tBEThj Re®housi ng
35 body (1d) 9k theydrensridyg Eh}:dé (g&rt:ls’i hakply24 dAarcibal &3,fothe

powder ed pharmaceuti cal s, mnth a ceutic o] r._gar{di | ai med
in one of thedftde dqu?d:ecqjéigrrss Bn% g‘é] ZAHCP a%éeraﬁf ofrg ?mggaz?eg

phar maceut i caks, 3,n 4#ki ahdt B@)phditreaceet¢écahg cahibe ﬂakéﬁﬁh®i%P%%@|éﬂt by

way Of an air stgeam .f rg?lta%“%ﬁg bé'e 1hqlsdeéhéwﬁorl@ magmecetztl EL
pomder cartrléﬁe as clal“med i'n on ains. 1 th rou%

inserted into the carrler 13 shown in 1gure 3 and the

15 carrier 13 is clipped with seal 15 onto the metering

slide body 14.

As can be clearly seen from Figure 1, the metering
slide channel 12 at one end has an opening 16 and,
20 formed around the opening 16, there 1s & contact
surface 17 for the seal 15 of the metering slide. The
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
25 metering slide from a filling position, as is shown in
Figure 5, to an emptying position, as is shown in

Figure 6.

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

metering slide channel 12.



-26. The pharmaceuti cal powder cartridge as clained in one of clains 1

t hrough 23, containing a powler 10 with one or nore of the follow ng active
substances: anal gesics, anti-allergies, antibiotics, anticholinergics,

_anti histam nes, anti-inflammtory substances, antipyretics, corticoids,
steroids, antitussives, broncho 15 dilatgfs. diuretics, enzynes, substances
acting on the cardi ovascul ar system hornones, proteins and pepti des.

A</ ALY, AT AF < AY(. A

F?. Af <. ALf. Af <. AOI . ALf. Af . AOf . A. A<. Af<. A, A. Af. Af. ALY, Ay, Al. Al Y. AY. AY, #LX%68
@ 5; The housing body 11 and/or the 1id "8 and/or 'thé

&} vqi gb} X i:a] rﬁ@&jéﬁilif@] sal%]a] 6]ah9a]1q?]§§agi C@%ﬁaﬂﬁ@d@@hsa} ;a]aca%a@a} ] cm]U] c]a] c
al cal] ca] ca] ca] ca] cal] ¢cal.cal].cal] cal ca! o&h! k!l xsni .].ga c calca
] ca] ca] ca] ca] %%T cQYcéfé&F&&F@é}“@hF&é‘PCaﬁaT%Jaﬁ%ké%%ajnggfcr]é}aga]@%hca l,geg] calca

]ca]cal” 1% YORERESRORESE #00=) 34, gommercialy@02adsiililZ] peafcd]Wa]ka] ca] c
2] cal oaf caloal caleal cal ol el calileg saboal ozhoabeabhglcal cal cal cal cal cal

;5 <?@acHDI Dv DWDDDDHEGEGF G+GEE wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] glcgJ%ﬂJ Salicalicakbgp@h8tions in which the powders
a]ca]ca]ca]cafca] gﬁca ca!G££££££+WEHHHHHHHIIIIIKoﬁg NN/ 06 YPP&Q wr mherY
1] ca] ca] ca] cafepeh] B8] 6&4PESFe aPda] N cafeATREF tY] €8] S¢S eaftald ca] ca]
;:(a]xgi}_';:(gx]lg?(] %g%(gg,]lg@] cajeal (%31 %@Jm‘ﬁe}?l Te}ﬂ'ﬂ'edi\éjMJULbA/V\Wroxiidei t-jwo | cal
< aXbXo sni calcalc calca - a] ca] ca] ca] ca
]ca]ca]ca]ca]E%f%gT%éfc ?%ﬁ?%ﬁfe#%%%%%@]%g]gg%ca %a%%g%%?%%&xﬁXXXXXXXYYYYGY
HYYYZYoYpYYYYYYYYYYNZ ZoZpZ} xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
: : ; AR
s R e oo e ol
a] ca] ca] ca] caparvafeal taita] pafee] cafal %hf}'%%] ch] cjaf}%eal}%% cal}rb p 4n :
g SO NG D Goadey 2 a$se, e xssidl Hddwal e oo oolasd cofiad ool ca]
ca] ca] ca] ca] ca] ca] ca] cal.ca] ca] ca] ca] ca] cal ca] cal,ca] calca] cal cal.ca] ca] cal 7a
aLaMa\WaXaf agaﬁ%?%ﬁh&%aé&dégfaaa%%%l%ﬁ%%g btheahealyaboal eal cabesl ol
b<bFbGb} xsni deZd ] heakeahgaktatieathahnal caPcaltcdleealtc fmaj ddie o idaljicy] ca] ca]
ca] ca] ca] ca] cal cal ca] calcal cal galea) eal ca PAdMAD BRBEDL RYPRRRNRARRPbDDDD
bbC cce POS1LioO OWn
c!c-c.c}xsni dsEZpyhcahcBigaleabea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]cakﬁp]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!.cLbebcccccccddDdEdUd‘daddddddd‘
eaeeef f[f fafbfifjf%xsnid Z ]]ca]ca]cg%pa ca]c%%ca]cg%ca] ] cal ca] ca] ca] ca]
ca] ca] ca] ca] cBpca] €Bfca] bl £82a] RITHT A} ca] TATH] ¢
jm harmaceutical powder can fall from the reservoir 6
kkkl | o. - id Z : .
2] cal] oa] 0h] cal EoF 41 G teq ey h] €T S0 caPeal Ca bal 1a] aa) ot B Claadeebuova
VOV VNVOVVVWinGY. Xieley zzddr } Fitted} xeni dleliqash] ce} €h)] eajdd @ c@idajeda] ca] ca
Lf Oa/ql&c a] calcal 5al gal cal cal caleal cal s alsaleal ea] eahcabeal seveal cad caltal IW#9
}xsni d_2Z] ]| cagont £apeajrasiddlrn] eBpea] dd) cBigureajtaréiPeditt) 8afcQfca) cal ¢
?]ntC:?)Lg] ca] ga%% %ﬁéﬁéﬁ%caﬂé&]é?alﬁa!a Bowder. inha]].er wh]ich are ]only | cal
XSsni ca] ca] cal ca] ca] cal cal ca] cal.ca] cal.cal,ca cal.c cajcalc
a]ca]ca]ca]cé}%%}%%}%g]éﬁ 8§¥Eg%§§%¥a 5%’ k62l eabiphet ekt el %H?%E
gh4i del w?} xsnidsZtlbea) da axd ca) e4a) c2a] eakcalava] cehtal capoapealkeawsdlca]l cal ¢
a] ca] ca] cagca]cagca%cal a] ca] ca] ca] ca] ca! } OP14i del w?} xsni d_Z]]] ca] ca] ca]
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35 pharmaceutical powder can fall from the metering cavity
18 through the emptying opening 19, for example into a

powder channel 20 of an inhaler 2.

The filling position of the metering slide 9 can be
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under a hole 21 on the underside of the reservoir 6. To
reach the empting position, the metering slide 9 is
pushed to the left in Figure 6 until this metering
5 cavity 18 covers the emptying opening 19 and the
pharmaceutical powder can fall down from it.

It can also be clearly seen in Figure 6 that the seal
15 of the metering slide 9 lies on the contact surface

10 17 of the metering slide channel 12 and ensures a good
sealing, preferably with slight elastic deformation.
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

15 also effects an immediate reverse movement of the
metering slide 9 from the emptying position, as shown
in Figure 5, to its sealed filling position, as shown
in Figure 6, as soon as a pharmaceutical dose has been
removed.

20
For a higher contact pressure of the seal 15 of the

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
25 powder cartridge according to the invention, especially
prior to its first use in a powder inhaler, it is
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
30 powder cartridge 1 in which the metering slide 9 can be
fixed by the releasable snap connection 22 shown. In
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

35 force.

In the upper area of the reservoir there 1is also
advantageously a shaped body 23 which is preferably
secured in its position wvia corresponding shaped edges
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of a thermoplastic matrix and a desiccant. The

5 desiccant is intended in particular to absorb moisture

- which is situated in the reservoir 6 or which has

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

10 pharmaceutical powder and thus into the airways of a

patient. Such a shaped body can be made of a PP matrix

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

15 water-soluble compéund is then washed out. This results

in a sponge-like structure with channels which, after

the shaped body has dried, permit rapid water

absorption of the (not water-soluble) silica gel
through large surfaces using capillary condensation.

20
In order to obtain a rapid water absorption in the

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

25 capillary action, ensuring rapid transport of the air
moisture and of the water to the desiceant.

The shaped body 23 can also be designed in the form of
a wall lining in the manner of an insert, as 1s shown
30 purely by way of example in Figure 5, or, by multi-
component injection-molding in the production of the
pharmaceutical powder cartridge, can form all or part

of an inner wall of the reservoir 6.
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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 £low 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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5. The pharmaceutical powder cartridge (1) as claimed
in one of the preceding claims, characterized in
5 that the metering slide (9, 13, 14) can further be
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 elaim 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 least one
metering cavity (18) for holding a predetermined

20 gquantity 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 iﬁ 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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one of the preceding claims, characterized in that
the pharmateutical powder cartridge (1) further
5 has a device for indicating the gquantity 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 1in 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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(6), characterized in that the housing body (11)
and/or the lid (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
(polychlorotrifluorcethylene).

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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20.

21.

22.

23.

24.

claims 17 and 18, characterized 1in at channels
are formed in a matrix of a thermoplastic of low
water absorption, as are obtainable by dissolving

soluble co-extrudate components.

The pharmaceutical powder cartridge (1) for powder
inhalers or powder 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

absorption.

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

substantially impermeable to water vapor.

The pharmaceutical powder cartridge (1) as claimed
in one of the preceding claims, characterized in
that housing body (11) and 1lid (8) are sealed
watertight, preferably by ultrasonic welding.

The pharmaceutical powder cartridge (1) as claimed
in one of the preceding claims, characterized in
that the seal (15) is ;o—injected onto the housing

body (11) or the metering slide (92, 13, 14).

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

of the preceding claims.
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with one more of the following =~ active
substances: analgesics, anti-allergics,
antibiotics, anticholinergics, antihistamines,
anti-inflammatory substances, antipyretics,
corticoids, steroids, antitussives, broncho-
15 dilators, diuretics, enzymes, substances acting on

the cardiovascular system, hormones, proteins and

peptides.



