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WO 01/43801 - 1 14 MAY 2004. PCT/ EPOO/ 12590 Storage system for - powdered
-pharmaceutical s, and inhaler equipped with this systeﬂ1kbﬁ@ﬁ';ﬁ@ p The

~invention rehgtgs /h9ag1St orage systemfoy powdered ph f% s9p i N the
. formof a pharnaceutical powder cartridge system and to an_inhaler

equi pped with this, system 10 Background of the invention In the field of
treatment of bronchi al disease%, and__also 8f ot her diseases . in which -

medi cati on cah®hRIGi veW T Ni a 1o%e " FPHEFESY ¢ RARMRGRI DT bRl y 3D

. atom ze sol imhaheroegsupperdsivand ithtie isysdeabl e aerosols but - also to

adm ni st er -powder ed nmedi canents. Many exanpl es of .such nedi canents are
described in the literature, and of these we refer purely by way of

i | lustrati onPeecr20tWoN93/ 11773, EP 0 416 950 Al and EP.0 416 951 Al. A,

. customary formof administration in this connection is delivery via an

i nhal ati on device (inhaler). 25 . Known inhalers for powdered- o _
phar maceut i cHP® AAYERFE O R ESF  BAnfniSHFRIDBFtamsEREl @amssrathd al so
: iﬂhalatyon d@?&ﬁﬁécéﬁtﬁbahﬁvei& &gﬁfnmﬁmm_éﬂraaphatmaaéhticaﬁ powder g
pharmaceutical_doses. |n | S connection, . iL.t.- i s known. either to ,provide

- separate sto?%ﬁ%% 4CeSY30 T or aé%t%hg?naflviléﬁlﬁletfos%q%?p?%gp?%ﬁ]dé&ﬂrﬁe. :
single recesyshgmspace for receiving a nmultiplicity of doses- of a

medi cangg@t .. Known inhalers in'which a nultiplicity of individual - 35 doses.
are provided in separate storage spaces include those in which individual
areas of thePrpharerndr efesbr PVIENEGOR th a phar maceutical dose.

REPLACEMENT SHEET (RULE 26) - 2 14 MAY 2004 An exanple. of such an inhaler-. :

+s describedyin 05 £ 21304 P00 EOMRYE" of ' bk 3ndhI21 el es, ana
| " also of other‘diseases in which medication can be given
15 wvia the airways, it is knoWn:'nét only to. atomize

' séiutions or suspensiohs into inhalable aerosols but

also 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

20 WO 93/11773, EP 0 416 550 Al and EP 0 416 951 A1l.

A customary form of administration in this connection

is delivery via an inhalation device (inhaler) .

{’51 . 25 Krnown inhalers for powdered pharmaceuticals include
- " those for administration of a single dose and also
inhalation devices which have a reservéir for a
plurality of_pharmaceutical doses. In this connection,
it is known either to provide separate storageAspaces
30 for each individual dose or to provide one single
receiving space for receiving arnmltipiicity of.doseé,

of a medicament.

Known inhalers in which a multiplicity of individual
35 doses are provided in separate storage spaces include
those in which individual areas of the inhaler are each

~ filled with a pharmaceutical dose.

REPLACEMENT SHEET (RULE 26)
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accommodate a nultiplicity of pharnmaceutical powder 5 doses in separate
.areas, so-called blister packs. An exanple of such a bllﬁtg @ﬁg?%aii£ se
-with an inhaler is described in DE 44 00 083 C2-. Such a b

which is designed at the same tine as a ‘di sposable inhaler; is described

- for exanple in DE 44 00 084 Al. 10 An inhal ati on device into which blister
pagks ganI beani| né&fatngde \Mu@hdgaﬁh hate tﬁﬁﬁlaﬂ.éi:g Si@raaésé%%ea fq[ i

i-ndi vi dua powder e armaceuti,cal an can be enptied one
after anothgﬁ§wg ﬁ %ﬁ% ggg @ngrrnhaFﬁtloﬁSdevﬁééo isiﬂﬁ§€¥|béﬂ’ for
exanpl e, in a@ioriBédais 5&6:ﬁm1tmbmycéxynpbés phammh&bﬁt&@mﬂﬂ1pmwﬁgﬁage
space fog a 4 | C h ut| Qse escrlb d in_20 the.
prior art Cﬁ%gééagkﬁ g%#aﬁggﬁ %i éggea qtofgggiﬁggnfaf% Fs d&cribed
in German Pa@éﬁ*fﬂp%e@ff sugh on Bues gD, paﬁa &oat hege iwitlD 88/ :imxamenAn

i npor t ant prﬂ@l 88:w-t Belinhial atik 0B4S Yt 83 | A2WhisthiA 22511 YLl Rladgity of .
doses of a ‘fckﬁl l.y active substance. are accopgmbdated in _a coimon ‘storage

space concer I8 pH6FEEBRtNg2hf BIf | REMA dEAlMedo’e for SaRPOSREILE dual |
i nhal ati on. imhabhes, cbanéescmhbea gbeabxm@)lesmrummmﬂ dravesdeen, proposed,
for exappl e those which are 30 described in US-A-2,587,215- and :
US- A-4,274,403. O her types of arrangenents for netering an individual
dose of phaﬂﬁncéﬂbﬁé@tqammﬁ¢Vicamxﬁmqowhgehs¢ﬂxsﬁer aackﬂt¢¢m|¢xiy of

phar maceut i a C d \ 2 3/
35 561 2 aﬁ%ﬁﬁé’@%ﬁé@%%@ﬁ éé&?Ahla%r? \é%%%%%b%’towrg%rl%gé‘? rece| VI ng

a nmultipli C|3t1}f330‘f1‘3‘6%%sdﬁﬁe§ PRafmRassarad thhcahnanﬁt é@rl@ﬁ?ed

tme}: ering sl idkn i beknawt fddnoRE L ed? aﬂéﬁhé\k with 1ltHe MAY 2084 +ihd
Anotherlgnportan;_%%oble wi.t h i nhal at ion of Bhar ceuti cal ﬂomders ‘
concernst he"brask V& gaﬂsénl‘é SERURPS or rhiiTat | KREPHE0 pafti cl es
whi ch can d¥eeb¥Sthe dUhg8l. The active substances admi nistered in

Many examples of inhalers with a étorage space for a
multipli¢ity of - pharmaceutical doses are described in

20 the prior art. One Aexarmple with an éxchangéable storage
‘ container is described' in German Patent Speci_fi(:ation
846 770, and another in WO 95/31237. |

An in}portant problem with inhalation systems in which a
25 multiplicity of doses of a medically active substance

are accommodated in a common storage space concerns the

e
o T

apportioning - of an individual dose for one individual
inhalation. In this connection; a great many solutions
have been proposed, .for' example‘ those which are

30 described in US-A-2,587,215 and US-A-4,274,403. Other
types of arrangements for metering an individual dose
of pharmaceut:'_Lcal powder 'from a storage space for a
multiplicity of pharmaceutical doses are de_scribe.d in
WO 92/09322, WO 93/16748 and DE 35 35 561 C2 and in

35 GB 2 165 155 A. An ex_changeable cartridge for receiving
a muli:iplicity of doses of a pharmaceutical powder with
an integrated metering slide is known from DE 195 22
415 Al.
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5 this way. are generally conmbined with vehicles in order '
.reasonabl g dosi ng capacity of the nedically active subst anlg* ﬁgyezﬁﬂget
-further properties of the phar naceutic%l powder, which for exanple can

i nfl uence the storage life. 10 Proposed sol utions concerning the designs of
powder i nhaARENGF t h mpéﬁtﬁélrttlcl%‘%ob%ﬁléh c#ithaccelghakrtiomngs ofr e

i nt ended tozﬂﬁiﬁé@e@t\!ﬁtéﬂm der?sﬂ conlcersld eakf %rém%\gﬁl QU akge

descri bed for Ie in EP 354 , . US-A-5 50

US- A- 5, 320, ﬂﬁf = AP %8 g‘s‘ 051830%86,9&3651% S 23 AP3Bnd WO
97./00703. Rropesal shar Euagso E‘hev\nadtam&smémaés' a@neh ¥ teed gﬁnerate
the air sgtr f e 4 treat of
di seasesg e&:ﬁés ‘g‘é e)réggpferL 3? cci%gﬂg%%%gl f"rflereﬁ{e plhcqr‘?f%c?)%lyﬁﬁ Eal |y
active substtfancé§hi£@g@t he . rﬁaﬁgdabéﬁen@osmq abkepatdtm orof oi bheent
form this hassheemknowrd0fe a QA% ddAE: and,2p i g d usgg@ryfgggﬁgkce

From the. pharnmacol ogi cal p0| nt of view, it nust sinply be.ensure
-~ the active RiUiR¥H ot gaFkdi PRIFBREREEICAL nBPvHEFat | VERAFh |ﬁPF—’uence

each other, daidplie d¢innbiuéhecethacktopagtheifedy and in terns

of , abso Btlon 30 Also in the case of nedicanments for inhalation in - powder
form it is known to conbine active substances by adninistering prepared
acti ve substRirmmosgt m@&tlmrmn@@rdﬁma@s&mﬁ oolid powdBr0 416

95,1 Al 35 alr}gla\lﬂﬁgljv;l sote'L 1Y CORRiRpt i.Qp owﬁcggl nmeggrol and

fluticasone -or forrmtero Neverthel €ess, en preparing
active substHMEER @58 uﬂé‘é:em%etﬂor]ﬁ?ofm¢%sea\mm%e tie aprodiom

Yemai ns thatswﬂm CﬁérOinmyﬁtﬂah é@écﬁle%@%lﬁedl“fd@%ﬁeﬁ%le #n fhepactive
Z“gf;f‘g g é;z}e ag‘g WS CE-£SEENESE, 10 L ANgY, PATf] cul gELY during
: 435 301, US-A-5,301,666, DE 195 22 416 Al and WO
97/00703. Propoéals are also known to use éuxiliary
. energy to.generate the air stream, for example in ZA-A
916741. | |
20 , _
In the drug treatment of diseases, it is generally
known to  use different .pharmacodynémically active
subétances‘tbgether. In medicameﬁts in tablet form or
ointment form, this has been known for a long time and
25 is customary practice. From the pharmacological point
of view, it must simply be ensured that the active

'/“\E

substances or galenic substances do not negatively
influence each other, both .in terms of the effect on
the body and in terms of absorption. ' .
30 '
Also in the case of medicaments for inhalation in
powder form, it is known to combine active substances
- by administering prepared active substance mixtures.
Corresponding proposals are found in EP 0 416 951 Al
35 and WO 93711773, for example for combination of
salmeterol and fluticasone or formoterol and
budescnide. Nevertheless, when preparing active
substance mixtures in the form of loose powders, the

problem remains that chemical or physical reactions of



storage, which can lead to a decreased effect, 5 inhonogeneity of the

m xture, which can lead to dose variations or to undesired side effects.
To avoi d such di sadvant ages, the pharancodynanically active ubat #€és are
therefore often adm nistered sequentially, i.e. separately one after the
other. In this 10 connection, different adm nistration systens are al so
often used for different active substaicés™ This not onl y makes

admi ni strat i ehemaee igef fsubgitarfoers tihe tisermigausésgcan Xxaups, these to

adm ni strati rrors _and. r npl j anc byt | S h di cation
i npracti cal ?ﬁagg?f ai ﬁ%fglg:?lgggs&s. q%é%slggdi sgea esgjg%la@%(ncl %%‘Ceﬂloﬁe S
particul ar tBAbstagen witkthch he ceynpt baddocdir i A atdeckeaspd welfeduch

attacks reanihhshobBRepali ek ' $HeOORdipatEon widen hang] i ngaabi bt Yagde
limted by phgsl cal or Gli{])?/chol ogi.cal defi m%g. A typical exanple of this
is 20 ast hmE*at2atRes Db 1gedt AP nGEhEFOH is therefore to inprove

known systens for adm nistration of powdered pharmaceuticals. According to
an aspect of Tbheapoésentsuchy entisetivantaZfepharttee eupheainpodgeantaatly dge
systemfor uggckpea ’E%rsctaénc?e%m ”h%&ratﬂr&f‘r L& Q)'f@%%l erédﬂnfnfé@&i?&"’
the cartridge systerl or receiving a nultiplicity of doses of at [east
one nedi cal | jeaBePEASHDst Brite, SSRATRERLY g aftRy sthw Rfdehacks Whigh are

separ at e1d r ogbRACHLObhEr andrSfedt € Ladini st endesht Oshotsma natéi phigbty of

doses of a rrg]gl cal | a%tlv%.% bst ance. 1:Wth t he system agcor di to, the

Cnvention. iPEFED BSSE: bPE LA LRRRE Ry BCTABFe SRS ARCETy N dal1SE dttt Ve

subst ances imakhe Admimoftpewndenetopleardiddeutildal o ntl8s seeyar ateusing age

spaces for amﬁk'.LE}ﬁQ' ! %J&Mngfstg%%%n y&t 01';5%]' Lhaachigye capndimpried €esi ng
1 FMAY 2004 75 S0t T

and adm nistratio _ , e. actlve substances In
conbi nat i on, @hFPhodt Keeki nFUCRddMECEFAlt i@8mantRP FCEHe2 bat ilént ST HRR cal

carer, ixonpasedsesW trhedeCalivdddamnatan nhakativen iof Bdrticdiand dusdse
pharnaceutic§£ Qﬁﬂﬁ:r’tﬁgdsx%&ggﬁk occur in attacks and where such
attacks mean that the patient's coordination and
handling ability are limited by physical or
psychological deficits. A typical example of this is

20 asthma attacks.

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

pharmaceuticals.

According to an aspect of the present invention, a

25 pharmaceutical powder cartridge system for use in a
medical administration device (inhaler} is provided, the
cartridge system, for receiving a multiplicity of doses
of at least one medically active substance, with at least
two storage spaces which are separate from each other and

30 are each intended to heold a multiplicity of doses of a
medically active substance.

With the system according to the invention, it is
possible to make available pharmacodynamically active
substances in the form of powdered pharmaceuticals in
35 separate storage spaces for a multiplicity of doses, yet

still achieve coordinated dosing and administration



addi ti onal handling requirenments. .By conbining separate torr@g? _?Bﬂges I n
the formof individual cartridges containing the sane powde '
-pharmaceutical, the invention also nmakes.it possible 10 for the doctor to
provi de. a dose very precisely adapted. ?o the patient, w thout requiring.
a corr espondPiglthe. |agrtgera austasices f frrepmbiantipugeyimhohtdmfefanent
metering deviegestibBalineashahdse Sy Sied i pabaphicubar lIﬂ'@tﬁ?@ﬁj' ety
characterized in that the storage system conprises a" pharnaceuti cal
powder cart rFBﬁ‘Baﬁ‘?gt errY"FB?‘ us® i rFoRVeRelRal adhtisttien on devi éa
(inhaler). 26nBdékidupdrti cghashicgaedcadnbi nadwder of addrigye swastaages, it
I s' adva aggqus Lt ehsa¥lsq11em further _conprises a device for '

it 389 AR 6T pharmaceutical dose's from at -

appr oxi mat el y ~si it aneods
| east” two of the separate storage spaces. 25 In an advant ageous

enbodi nent , . gt,h &%{ utd Mt S\St epy.gonprises

phar naceut i_c']as# %Q ergﬁg%r térﬁggﬁrgggﬁgé_g"‘aété%%t&?mgiégog%%% c_fgnbers.
In this caseinfiividuglpedagfiriduashe SO pHER ML evtheal SpoRdepovdteredige has
ahrrer'ﬁt)er i ng dpniag—maceaﬁﬁc'ﬁ% b hfehgetiewéatg;ic&yi ﬁQsBasmang_% Q.Q‘f:hpg)fsstilmtest or age
chanbers,,. a ering chanber for apportiopning a predeternined quantity o
each mecsﬁocal' Vraghevgoc%st%(%%‘gld%-d% PFE t HRT ¥t BF §FeSERAnBEePLesh

Particul arl yton the gasteieftfi xedhottegraichdring aa pevdeespondhely it can |
be advant ageg Lf h C | o] ridge . syst.em.has a device
for 6 MAY Zggigg[iltrl\%ﬁ%?t g%fer?rﬁg%%mpq\t%%hﬁ%?d < of %g'u stgﬁ?geren%
gpportioned-lﬁ?tﬁﬁénﬁeﬁéﬁﬂﬁgﬁehanbers. For a freer conbination of the active
substances or 5. dose quantities by a doctor or pharmacist, it may al so.
be expedient, however, if the. storage system ¢conprises a pharnmaceutical

powder . cartridGe sYSPEAPRI t hSEETPBast 1S ~ particularly  expediently
characterized in that the storage system comprises a’

_ pharmaceutical powder cartridge system for use in a
medical administration device (inhaler).

20 For a particularly good combination of aétive
substances, it is advantageous if the ‘systém; furthei
"comprises a .device for approxXimately simultaneocus
admiﬁistratidn of pharmaceutical doses from at least
two of the separate storage spaces.

25 . ‘

E*? In  an advantageous embodiment,: the pharmaceutical
powder - cartridge system comprises a pharmaceutical
powder cartridge which has "at least two storage
chambers. 1In this case, it 1is expedient if the

30 phafmaceutiéal_powder cartridge has a metering device, -
rand if the metering device hést for each of the storage
chambers, a metering chamber for apportioning é
predetermined quantity of each medically active
substance'provided in the storage chambers.

35
Particularly in the case of fixed integration in a
powder inhaler, it can be advantageous i1f the

pharmaceutical powder cartridge system has a device for



two pharneceutical powder cartridges which each have at 2st one_st orage
.chanber. 10 In this connection, it is especially advantag

-phar maceuti cal powder cartridge has a_mgt ering device, and if each . _
metering device has, for each of the storage chanbers, a netering chanber
for 15 appobuiimgiimy a prewetleni neuhquangjuayltdftimh nefdi cadblystacteve
subst ance pryAgd qgé:? e he pharmaceutical powder
cartridges. %\grt [ cucllrg?c%ﬁgﬁ ar nace(lgjlt%?léﬁé r%owder cartri dge 20 system
with different active substance conbl nations is intended to 'be used

sequenti al | g an ff&@febonﬂdmah&%peal effie IaktORAET shBsR¥Akds or
i nteract on of the owderegy 2 |d[c?rqrrent i f.the pharmageuti cal fovvder
f 6r

~cartrid eem%%n LHEST C n%rtBB@Fﬂ@ ithe 35 RRNIRLFEs of
subst ance afhmrémmdeﬂw, thewevlaarr,rberfs tiet Etblﬂggén s@;mtaﬁtvadftbmeﬂslés

enbodi nent, n n .0 t 3Q.

especially gog%l%%éuglgg¥ ?g%g%\%an %Sté‘glu f%’%ggﬁ Qﬁgpnaagceuf AgF povvder
cartridges. d&a® tréaa:mm@dtm@?gem@denecaaﬁmémey ‘nzkﬁCAt gqearht iloavearay good
saf eguar d aq%-a.@g; e Ve ge BEHAMSEF ON can be obt ai ned if, on active
surfaces  serving to coupl e t he pharnmaceutical powder cartrl dges toget her ,.
t he phaﬂ‘(?raceut I cal powder cartridges also ‘have indexing nmeans which permt
coupl i ng onlmh othiisl MM Yo, ﬂhari@C@ﬁﬁéiﬁalﬂ@V\ﬂaﬂvaﬂth@béggs if nt ended

for this pUrpQs Ian tQ: tcasxseL Iﬁls edtentel he i ndexi n%:

have el evat {61 aﬁ’&l FERES1G \M?O(‘?’ ®T LEPRE 1986upPPrRg dnITEY ing-

. phar maceut i d@vigmweandaritlr i egel weitehr ifigar devitended foforhleac}puoﬁose and
‘Wwhich have L hi @g:m% at i g0 depr£55|rﬁé\§? %paréﬁ%& |ff5pe '

el evati ons and depreSS|ons are_arranged in t
15 apportioning a predetermlned quantity of each medically

active substance provided in the storage chambers - of
‘the pharmaceutical powder cartridges.

Particularly if the pharmaceutical powder cartridge

20 system with different active substaﬁce combinations is

' intended to be used sequentially in an inhaler, it is-
expedient, in order to avoid interactions of the

powdered medicaments, if the pharmaceutical powder
cartridge system has a device for bringing together the

25 quantities of substance apportioned by the metering

N ~ chambers. |

In an advantageous embodiﬁent, the metering devices can
be coupled together. |

30
For especially good handling, it is advantageous if the.
pharmaceutical pbwder cartridges can be coupled -

together mechanically.

35 A particularly good safeguard against incorrect
' medication can be obtained 1if, on active surfaces
serving to couple the pharmaceutical powder cartridges
together, the pharmaceutical powder cartridges also

have indexing means which permit coupling only of



a matrix. 10 For conbining cartridges for. the pharmaceutical .
cartridge system according to the invention, for exanpl é ‘Eyl\&%%ci st,
it is expedient if, on their active surfaces serving to couple the o
phar maceuti cal - powder cartridges togetHer, the pharmaceutical powder 15.

cartridges awrmeceutbekl ngpardas weestrrjelges - oougided ofor this . -
phar maceut i galrpovder rathikdgesd ntended Lpedifing PHE POSE- 1ARLS3RECT @l 1Y
effective safeguard agai nst manj pul ation by unauthorized persons or “to -
prevent ref iM4FHy didThe PHEAFFRERRTI c%x‘lldpo‘awe§§1@§ﬁt rvBgek caprmat

obtai ned if ddgylimgkénby BENphaktacdeti@RAd dowdete hear WayasBat whhencoupl ed
phar maceyt i cal ﬁﬁ vvdgr clz_ifrtri es. cannot be eﬁgﬁ% ecitfrOm each, ot her o
agai n wi Thodt* da §8¥1 58 AS hEUFT REERY he Bt b iRaYs BavshtRgeous i f
t he pharmacsigvatal omowdandc ardapges isyrst em ahso paas iauldevi cef f othe .

I ndicating t ,pé@i(;g' y I | d .0l | n st.orage
chanbers or %%rmve_ ‘Jflér'o%ﬁét-E%ig{é%%g'gggsg%rr%egg?aFﬁgggﬁ?ﬁ crl%féarf%%? ?%e 30 -
phar maceut i cal™gfgier cartri dges can' be coupled to one another and to the.

device for indicating the quantity- of pharmaceutical doses remaining in
t he stoiage chanbers or renoved fromihe storage chanbers-and/or _if- the

phar macelt i FH*¥ poRIBLERFt GaddeE *4RA8%nt Pas Fheo® 2R orcahePsvdrEge
chanbers, a aeireidor bpdieati rgcdd@®@impantdt y chfe phatvaceidd cal fdeses -

remai ning in.. stqrage ers_or- remved fromthe storage chambers. 14
May 2004 8 {%é%}gpleéspggi 3 lélb?a‘gg%%lr%%fe}%f Fom ?ﬁ%e‘g%?ﬂ 3 vi By gge-“:’

product i on taEE4¥E o@yl,rﬁafcqsr1essh§rianemi celupdondéhe coharndgeusysagm -
conpri ses t Wonie LA RRANRGEULLEREnePOWIE e CRLLLLAYRS WRGN. LuiBheut the

| ocki ng. and "5 i ndexi ng neans, are identical, show mrror-inmge symetry or
poi nt - symMetG3% PRSI paftlittul dfFye verlOSNG usBeane | ¥heiant BGEBLS i f
the meteringalgiies off tpleaimdiwidiahlphsswideeutiatah ideRedeineantielidges
have neteriqgnga%&hkgsggﬁxkggﬂti%%ﬁ 8gbecially effective éafegﬁard |
‘ against manipulation by unauthorized pérsons or'rto
Pprevent refilling of the pharmaceutical pbwder-

20. cartridges can be obtained if the ‘locking':meansv ére
designed in such a way that the coupled phérmaceuticai
powder cartridges . cannot be separated from each other
again without damage. R ‘

25 For handling by the patient, it is advantageous if the
(“; pharmaceutipal powder cartridge system also has - a
device for indicating the quantity of pharmaceutical
doses remaining'in the storage chambers or removed from
the storage chambers, in particular if the
30 pharmaceutical_powder cartridges can be coupled to one
another and to the device for indicating the quantity"
of pharmaceutical doses remaining in the storage
chambers or removed f£rom the storage chambers and/or if.
the pharmaceutical powder cartridge system has, for
35 each of the storage chambers, a device for indicating
the quantity of pharmaceutical doses remaining in the
storage chambers or removed from the storage chambers..



10 different volunme. The invention can be used particularly
cost-effectively in an inhaler for powdered pharnaceuti cal \%@ﬁ f@@]
pharmaceuti cal powder cartridge system. Application of the ?

Wth the pharmaceuti cal powder cartridgegsystem according to the
invention, it is possible to nake avail able pharnmacodynam cally active
subst ances i mtt hies éQpét@élD?V\&%ﬁ:@ihr@mrermCﬂtz&IhC@hé igbisapasat eishorage

spaces for a_nul.tiplicity of ses and, yet .still_ 20 achi eve oordln t ed
dosi ng and alf’ Hng?gPi oﬁ:e Qﬁf@ actﬁ/% sﬁggt arRt B ECS é’g:rﬂﬁ at i BAY %thout
maki ng addi ceohaliddenasydstem tdmenmpatsent toro medi cmbrearphiarmamqmaiceaﬂw th

a conventi ongég: rét}al g’%é’ﬁ g%?ng rlm&ll du i@ﬂ?%@ceﬂ-ﬁé caiogggg‘ , aarpcg

wi t hout tion equi r €men SO possi to nake
avai | abl & powdde&d nphanmaseut i cars, itventicel substante Bdmpioratimsge f or

i ndi vi dual ighghatiPrer Vﬁ&_ﬁﬁ;Js@qh\éltgyal active substances are inconpatible
with each other as regards 30 storage life, their stability or their
dosability. 14 -MAY.-2004 - 9 Wthout inplying any limtation, possible
exanpl es of Fsucha aphivicuBaist aneessbibé natsiepnsi @r Qs kunesenigdeuscanbi ned

with fornote | ut | casone conbi ne h fornot f.l.uticasaqne
conbi ned w t%ﬁsal f%%%ﬁ& § enot er %I WH(}Onbllrﬁ%%jVl El% &)ﬁq’r&ﬁﬁﬁﬁ%ﬂr oanJ1 de,
gl ycopyrrol apevwdsirhicaad niidde st gramst eneter Loy epeetihoks oénmdmfd:matlh or

fornoterql, hotepregnologembi ned with gl ycopyrrolate, nonmetasone wth
fornmoterol, nometasone” -conbined with salneterol, disodiumcronoglycate

with 10 reproterol. . Elenments for active substance conbi nations, for
whi ch the ifkenthoantaonbeanppki ededcparalisalanty Ud@sti@ffe@@fmﬂﬁ,iﬁ rom

t he group of Ret%gem?t hgosm%?‘%eréé S Ibl%%%ut%%a ggﬁ gr,é)h fecq_(l)t er ol ,

f or not er ol sal e e éxa m
corti cost er oPHgrApecubLgas apdwWiker b@:ﬂmﬁei%sﬁoirﬁéle,m .

Application of the invention.

15 With the pharmaceutical powder cartridge system
according to the invention, it is ©possible to make
available pharmacodynamically active substances in the
form of powdered pharmaceuticals in separate storage
spaces for a multiplicity of doses and vyet still

20 achieve coordinated dosing and administration of the
active substances in combination, without making
additional demands on the patient or medical carer,
compared with a conventional inhalation of an
individual pharmaceutical powder, and without

25 additional handiing requirements.

It 1is also possible to make available powdered
pharmaceuticals, in active substance combinations for
individual inhalation, whose individual active
substances are incompatible with each other as regards

30 storage life, their stability or their dosability.



fluticasone, triantinolone, |otepre dnol, nonetasone, fl I\:'n}}sﬂ 'geZQQ :
ciclosoni de. Possible exanples fromthe 20 group of aaticho¥i GA: i lhre:

4 patropi um bromi de, thiotropium bromde glycopyrrolate. Possible exanples
fromthe group of anal gesics and anti-mgraines are: norphine; tramadol,
flupirtine, ,‘ﬂgtEBHEt r?‘&%ngrh@n%l]ﬂé%ﬁ?gt%r bROgSeBLer &KW% o@f of
ﬁept i des ?ndsﬁ&ht eargiveet I’sQlfb@tjaX‘J.ceic NStdritfinat i@ Ci afak n, big&é@bh%ﬁ@ d

- horrmone, factor,VlLL analpgs. interferon a, _interferon.beta, arin,
fsH (rol | Toraneyhrt SPRRE R HBREFES Lol BN 2epsRhgn, EPRBI B s w LR ot
limted to thermetevelsubsfhwicesasenti onamhbise@d. Wichphassdoeuteired!, powder
cartridge sy crib hS | t abl r al L\ ubst ich -
can be n%t'ergésﬁeggader %Fn!r%ig%. admﬁ_%}?eredi%%%gg?ﬁﬁal at ?%%ﬁig\gn
appropri at e @oUrPPYAEPSALEf tRELiIpSHenibhd. §prihEeketer i Agtap¥ednolt he

myeﬂt ion deegilhjomﬁégi SW%@hSOiféﬂﬂ:nbaékél}f, or 169695:@6%162“ @én%%%%ﬁiowQﬁf ances
~whi ch contain.liquid - rmul ations, for exanple ‘ sol.utions
or suspensi oﬁ%y‘ﬁgp}fﬁ’éf’flr_ﬁgﬁdyﬁ%ﬂﬁ%‘%ﬁ%%%o’ﬁﬁg s‘%ﬂﬁ?%\frﬁ:rél\@' PREPHECERE cal -
powder f or nutambinedwhirtth c aralnbetexpelli emtilgodiamis edtonicigl vidag'e with o
phar macgyyf i pgé-rgg%ggﬂ_cart ri dge-system according to the invertion can

|

contai n variousS active substances, such as, for exanple, analgesics,
anti-allergics, antibiotics, anticholinergics, antihistam nes,

anti-inflanmpi gpyndQ SUhst 30E89e AULIDURL CoonbPhhkEBhYS AL" ghden
antitussives, bronchodi]ators, diuretics, enzynes,. _cardiovascular agents,

Eo[ mones, pr BRI NOVEREIRIbt £a8s. Pe e iad of Cafal ¥bse cshgldiddefRE,
i-anmor phi ne, exdhpyd; on@rehi necher ggkratipne,off enbany-sangathophinee i ok

oxampl co%0r SATPBEBIPLE or o “REERISeA0r | ne. TIURET Uy ne. TREBRYEFRL
penici |l li ns, spémnebeaidine, Poastaidptenyekampdesphoharm: deshend gmtum@cyolfi nes,

corticosteroids are: budesonide, ‘beclomethasone;

fluticasone, triamcinolone, loteprédnoi, mometasone,

flunisolide;_ ciclosonide. Possible examples from Ehe'

20 group of anticholinérgics are: ipatropium brbﬁide,

- thiotropium bromide, glycopyrrolate.-

Possible examples £from the groﬁp of anélgesics and .
anti-migraines are: morphine, tramadol, flupirtine,

25 sumatiyptan. The following can be used from the group

T . of peptides and proteins: .cetrorelix, insulin,.

d calcitonin, parathyroid hormone, factor VIII analogs, -
interferon alpha, interferoﬁ beta, heparin, FSH
(follicle-stimulating hormone), colistin, tobramycin.

30 | | -

_Usé is not limited to the active substances mentioned
here. The pharmaceutical powder cartridge system

described is suitable for all acti#e substances which.

can be metered iﬁ powder form and administered by

35 - inhalation. By appropriate modification of the system
and of the metering device, the'invention describéd is
also suitable for combination of active substances

which contain liguid - formulations, for example



colistin., tobranycin; exanples of anticholinergics are
.atropi ne nethonitrate, .ipratropiumbromn de, oxitropium b’fTaMﬂ 2-[mlbspl um
-chloride and thiotropium broni de; exanpbes of antihistam nes are

azel astine, flezelastine and ha ene exanpl es of anti -
-|anannatoryS%ﬁB§%8ﬁ€e§§ﬂ%P§Eﬁﬂ§ﬁ@£ aS né’QﬁRRERﬁNQ&ml%E#1$téSFéHﬁo

dexanet hasongubsthtiakesol.i de, fluticasone. ti predane, trianctinol one,
momet asone; exanpl es of antltu55|ves are nar coti ne and .noscapi ne; exanpl es
of bronchodilators are banbuterol, bitolterol, carbuterol, .clenbuterol,

ephedri ne, eﬁhaemacene;caérnntpowﬁeIBO fénbmaﬁationhexopwhdahine cielut er ol ,
- T soprenalgl Negypk 98&?&9”958' ,uJBHaPEPLRNSEAL, Bﬁ&kﬂé@@ﬁhheﬁl gowder

: phenylephrlne r opanol am ne, par buter ol proocatero roterol,
rimterol, s%@§g¥aﬁ6? SYS§8WH@F€P§ﬂlﬂQHWQNﬁh#c#nV$%#%@@aFﬁﬂecaﬁGaln
tOiObUterO',vééléﬁénp%%&ﬂ%eCﬂéﬁﬁﬁ&éﬁb@ée apiibar i ¢, andeddr osgahgte,an
exanpl e of an eg éne IS trypsin; exang&gs of, cardi ovascul ar, %ents are

di | ti azem andPALEEEYFeerin:  ex@ibt PrHdfRones are cBREFBARELCS,

hydr ocor ti scaethatopindrysakone; aevtadnylssanoifngs ot ei astandnpepiindesrgre 14
MAY 2004 o 1&ub§¥§%§330r'nea Ef%g?%@hcé 9'“889§9c%985'“5“"Eeroﬁrther
active Substances I'ch be are’ adr eRochrone, -’ col cRi ¢ ne heparln
scopol ani ne. arthetuesivéssubshapaebodiistedshy wéyurebicexanpbezymﬁsbe used

as free baseéaP&1§v§§bQ§a9ra%%n@@ar@%¥%8ﬂé§ﬂ|ﬂ%é¥é¥ﬁ§a§ﬁ§ ?@ bt$des.

Count eri ons whi ch_can be. used inclydes, for exanpl si,ol ogi cal al kal i'ne
garth netal SSHRRIREI i Het aPBa4PegA Res, 2F 9r neacel Q%@mOBEHilEﬁe
sul phonat e b&ﬂﬁpﬂiemohpﬁﬁﬁgen e&gbh@ﬂﬂkﬁs hyfhrogen,I ar&nat emotphbneni de,
chlori d‘iS IOdlgr% ggrb at et:L %at eic %Draet cromo Clnl%e acrr:{jl ata%d |
mal eat e12cl UESAICESS | S0t atBe pAMDET & gly
nedocromll; examples of antlblotlcs are cephalosporlns,
fusafungine, neomycin, penicillins, pentamidine,
streptomycin, sulphonamides and tetracyclines, .

-Acolistin, tobramycin; examples of anticholinergics are
20 atropine, atropine methonitrate, .ipratropium bromide,l

' oxitropium bromide, trospium chloride and thiotropium
‘bromide; examples of _antihistaﬁines are azelastine,’
_flezelastine and rmethapyrilene; eiamples of anti-
inflammatoryﬂsubstances are beclomethasone, budesonide,

25 loteprednol, dexamethasone,  flunisolide, fluticasone,

Cf@ . tipredane, triamcinolone, mometasone; examples of
’ ‘antitussives are narcotine and noscapine; examples of

'bronchodiletors are'bambuterol, bitolterol, cafbuterql,

'clenbuterol, ephedrine, epinephrine, formoterol,
30 fenoterol, . hexoprenaline, ibuterol, isoprenaline,
isoprotenerol, metaprotenerol, orciprenaline,
phenylephrine, phenylpropandlamine, pirbuterol,
procatefol, rebfoterol, rimiterol, . salbutemol,

‘salmetercol, sulfontercl, terbutaline and tolobutefol;
35 exemples‘of diuretics are.amiloride and furcsemide; an
example of an enzyme is trypsin; examples of
cardiovascular agenfs are diltiazem and nitroglycerin;
examples of hormones are cortisone, hydrocortisone and

‘prednisolone; examples of proteins and peptides are-



and sul phate. Esters can also be used, for exanple acetﬁ e gﬁegﬁmde,_
.propionate, diproprionate, valerate. 15 However, the in nM only
-permts the conmbi ned” admnistration gLfl-'di fferent powdered pharnaceutical s
in equal or different individual doses;,” but. also, by conbining :

i ndi vi dual esidlidsdgesive t hodtweosalix poghtecadon2@nghammilast i cRUrtihekes it
possi bl e f o tg, HOChOL LA-BLOYhASHR dosepierysdd cakae] daatantinron, L he
patient, w ffout requrrirng a correspondi ngly large nunber of different
cartridges widlichiidires erreparbni ngcdeolegsne - hFreofehisreWpsFanees - -
exanpl e, the ;Gardd igge kyowt Soarigm YehoPeOUA as frik Wisdandbyi dual
cartridges are arranged, for exanple, i.n series of dase vol un of. 1, 3
and 5 M3 desddsiol fes &S 1, Pé{ar%:aczﬁu“sl,cag%llé, RETFPTRREC be %%fgfned 30
usi Nng j ust. @erduivdrlklakvhdand r cdge los sadkpliaciloge, hefosecaxaimpaet ri dge
by a dummy as -a safequard. 35 The in [ | X . gr.eat er
detail bel O\H%}ﬁlt YLF T n%]é(?]ou??l euéﬁgét ?‘\%gggﬁbg%ie r?glégsl.al E?%%Jérlgs 1B§hows

a. phar maceutsncalepowd €orc ar exanigke sy sicghatgcor Bengepe thaulphengien, in a
perspective\vj 4 NMA 3?&?& i 12 | shoysafodengi tugi-pakteection
t hrough a &a{fér’r%a%’geeu’tica pO\A(\%%I% cacr{lt%ﬂfz%&/stem a%%%rdi ng tp the - .

i nvent i b®; Pramjides 3 sEbkOTadeross KeEden t hFEEHRTARE  phathBEREEY cal
powder, car tfigdge syst gANaEe0r diNGdte t helutonent) onlacauyg thembhne. A-A in -

Figure 2; Figure 4 _shows a |ongitudinal cti%n t hr ough '%orloexam 1e

phar maceut i G&td c SHENRE -of BERETFhalF ARt TR al®DoWFE: © o exanp

_ ~ acetate, acetonide, propionate, diproprionate,
valerate. '

15 .
However, the invention not: only permits the ‘combinec.':l'
. édmi_nistration of different powdered pharmaceuticals in
equal or different individual .doses, but also, by
combining individual cartridges with the same powdered

20 pharmaceutical, makes it possible for the doctor to
provide a dose very precisely adapted to the patient,
without requiring a '_c;orres_por_;d_ingly ‘large number of.
.different cartridges v;Jith different metering devices,
'by comparison with, for example, the cartridgé known

25  from WO 97/00703. - '

If the individual cartridges are arranged‘, for example,
in a series of dose volumes of 1, 3 and 5 ml, dose
volumes of 1, 2, 3, 4, 5, 6, 8, 10 ml can be obtained
30 uéing just one individual cartridge or by replacing the

second cartridge by a dummy as a safeguard.

The invention will be explained in greater detail below
with reference to illustrative embodiments.

35
Figuré‘ 1 shows a pharmaceutical poWder cartridge system

according to the invention, in a perspective view;



cartridge systemaccording to the invention, .along the hn -B.Ln, Figure
~.3; Figure 5 shows a | ongitudinal section through 15 pharucwgbﬁlr
-cartridge of the pharmaceutical powder _cartridge system according to the
invention; as in Figure 2 (secondary dartri dge); Figure 6 shows--a :

| ongi t udi nafi§eeki 0 t hewigh asot NengiZddihaimaceutitah chhroidhe &f the
phar.maceuti cal- powder .cartrid syst rdi o] Fayenti o s in.
Figure 2 (p?ﬁ C@HFtlFia&géj)o;‘”%?eﬁ:i %%%Qﬁi‘%og%gge%}i %%vggfagﬁghtgP narbgleéati cal
cartridge oinvéhttibe;pharnaceuti cal powder cartridge system according to
the invention (reverse of the illustration in Figure 2) (primary ‘ -
cartridge); Figure 8 shows a view of a pharmaceutical- cartridge of 30 the

- phar macéut i EagupewdeB castiogge Syst EFCEEcor FSTE OB t héﬁir i oFPsini | ar
tﬁ Figure 2@?%&@@%&%&3@6@&6%@@&@1' &d;@uwsece?haw&gadihdetd gm@f‘ t he
pharmaceutical 35 cartridge t.he armaceuti ca wder cartridge system
accor di ng ténf’ﬁéltilr?@enﬁltﬂ?%( ﬁ&l%ﬁf%%iﬁi%g%mﬁﬁwi shows a perspective
view of a storage system according to thée invention, here in the formof a
4 MAY 2004 13 __.pharnpceytjcal po : i S '

fitted in ah*& ﬁangeabgébﬁ%nngrmﬁ'ﬁ{n 3{1%%1\/\%% |%%%Fg?r)& V‘Q_El;ﬁgu@@ﬁ t&

phar macklt | pabrpewdert ol r Fagsrifdseemt shewPhayBacedhiratls RAWISEo

phar maceut i cal-RAWIRS SPEtdhdgeso2dang o3 the AGENYELN, aalldigagchehamber
4-for a. pharmaceut]cal™-_ powder, . A [ongitudinal section through the

" phar maceut Lé&E BFowdeF 1% idge system 1 is shown in Fig. 2. Here t-oo,
10 it is clearly evident that the pharmaceutical powder cartridge systen

- bn this case consists of two.. indivi . rtridges..2 a or,the
sake of cl a%il%‘f,re a%i stlﬁg?i of i sf% ﬁerne%%af %%gggé?\/\@:ﬁ%q-tcﬁrg}gr i Trary
cartridge 2 phednicdvesseiooridacpréariddiedget 3.theachhatrmareuticpharPRIEEE i cal
powder CartH&%%?i&%é”"%f%ﬂ%ﬁvpgdﬁ$%ding to the invention, as in

Figure 2 (secondary cartridge);

Figure 6 shows a longitudinal section through another
20 pharmaceutical cartridge of the pharmaceutical powder
cartridge system according to the invention, as in.

Figure 2 (primary cartridge);

Figure 7 shows a view of a pharmaceutical cartridge of
25 the pharmacéutical powder cartridge system according to
(-?' the invention (reverse of the illustration in Figure 2)

(primary cartridge);

Figure 8 shows a view of a pharmaceutical cartridge of
30 . the pharmaceutical powder cartridge system according to
the invention, similar to TFigure 2 . (secondary

" cartridge); and

Figure 9 shows a side view of the pharmaceutical
35 cartridge of the pharmaceutical powder cartridge system

accdrding to the invention (primary cartridge).

Fig. 1 shows a perspective view of a storage system

according to the invention, here in the form of a



storage chamber 4 for receiving the_sane phar maceuticalq yde '
.different pharmaceutical powders, as has already been‘Lkpﬁgxﬁ 206420

‘Mor eover, each of the pharmaceuti cal powder_ cartridges 2 and 3 has a
netering device in the formof a metering slide 5. Each of the met eri ng

slides 5 conBhp¥E@ceutiHsedr i pReayi CRTEL1Ass eSY SRR vilngRigtungaRokfs t he
dose.. quant tfut\ée Ghh g tcdienniPeteo By ahhiikbe iAkcaR pdardenaldd1:. As can.

be seen fro ‘3, a craqoss section throu ce |caI omder
cartri dge oy SPETERATRAF TS ROVIeT Fr B 100 sEBUERa L st
metering sli desrs&stzso dhetwet phangaskutdsal mw@hzsp&:afeabﬂgesnzaami eri.ng

sl de_ chagnely 7.y | 625t L ARG | LALAGCROS LA8D 1S0GM0L0. 0L GURLY1 N

position.” For ‘the" sake™ 0 met'ert ng g
primary. cappwﬁége 2 and of the secondary cartridge 3 are here 35 shomn as
being mrror imges of each other and with nmetering cavities 6 of the same

size. In the fillin _fOSJtlon represented Iin"Fig. 3, it_is possrble as
can be cl earfy Qéeﬁé sgctigp 14:1?%@‘192'604 he PRECTFACEREICAL powder
to fall fronpbh€est Qfaa:g:ﬁ:‘ltﬂyﬁmﬁjﬁ:enﬂ int® shewneliar FAg.cavi Hegs .tho Wen

th t t fill h t
he e 05 S KL B ceL kg W) 2RSS P B
(not shown) byremgdg@nemyahﬁmusxruﬁn "slnown. ¢aeé anowdst5|nhdIemwdrn

exapl e as: deqsbiedain caftdd &40,3 249 T herpgagsrrear{e”%%na% powder
I nhal er in this_case expedi Ero ect through - recesses 8 €d

correspondln@lﬁ@ﬁF%#&ﬁ%%ﬁeﬁsa eéﬁlﬁﬁétﬁhrhﬁ%WQQQchﬁg@ﬁzm%ﬁY(ﬁ t he
‘secondary Caktirdage3 .2 Thed erRéYsBgoRasiH Ahdtsri@Ached when bike umt ering’

cavitie | ocat e r the drspen I n enrngs 15 When.the netering

o1 des. & hayBOPERCRE AL RRFRFbn CaRHE IHER nAcRRT o3l SONGEISean T al |

fromthe netetpmggeaﬂhamkeﬁi4rﬁmnmﬂe¢@5vdmgp9helBgmep@hﬁmmadhudMMal
powder or different pharmaceutlcal powders, as has
already been explained. '

20 -Morem’rer, each of the pharmaceuticai powder cartridges
2 and 3Ahas a metering device in the form of a metering .-
slide 5. EBach of the metering slides 5 comprises a
metering cavity 6, whose receiving wvolume forms the
dose- quantity which is to be made available for an
25 inhalation.

As can be seen from Fig. 3, & cross section through the
.pharmaceutical powder cartridge system 1 aleng the line
A-A in Fig. 2 at the Tevel of the metering slides S,
30 the Inetering slides 5 are displaceable in a metering
slide .channel 7, at least from the filling position -
shown to an emptying position. For the sake of
simplicity, the metering‘ slidess 5 of the primarj.
cartridge 2 and of the secondary cartridge 3 are here
35 shown as being mirror images of each other and with:

" metering cavities 6 of the same size.

In the filling position represented in Fig. 3, it is

possible, as can be clearly seen “from Fig. 2, for



exanple into a powder channel .(not shown) of an |nhal er 20 £ (ﬂl fferent
-phar maceuti cal powders are accommbdated in the storag 2&0 of the
Pprimary cartridge 2 and of t he secondany cartridge 3, the phar maceut i cal

powder s then X _toget her nth owde annel of the 25 inhaler, as far
as possi bl e gél‘?\aé% ‘Wf‘fgelgt‘?% £af£ grQ{“rE SECgags Fhabers -
| ongi t udi nal 4seéhton theougdatehengse@mﬂaigscatst riwigen 3 tongndte-irige B-B
in Fig. 2. T iJlin o] e terln s|.ide can -be cIearIy
seen here, WIEE}‘{%Q:h SI egFB %é’a%'v l%ﬁder eut;ﬁ%?% PEVSR Tt S
under si de of. d@ﬁer%ragbecmmm $b1dﬁeac'h tzlae'- enpt yiovgchosntoomn t he

netering sl i gﬁlp%lelrﬁg 'iicgsllf]ldﬁ RYEd shewhhe by ggﬁ%&gélhénﬁhh%aﬁgt e g

‘cavity 356 isf di spensi ng openi n rmaceut i cal
powder can fﬁhPWB'dw‘Rﬁaradéqurernﬂ%l%coﬁﬁﬁr ?Xéﬁpﬂﬁl age dgsﬁ%\?sﬂ?@@eriu’h |l ed -

with a pharogegusi,salo, 2t79e t gpeof eh:g%gﬁéﬁrﬁge nehaidern Q:fhé h@aolvdﬂeMY f

2004 - 15 secQ ry cartridge 3 is closed o 0 exa ns of a
stabl e foil 8‘3&%1 d]g§7 ul EPég?omei?Cp%é}%‘ﬁéyor 'irﬂ d%{"rjfé:l"‘gihl tabl e
manner. 5 | nrlér:gss&s t&@mxxﬂmi@r goraespodgd nglivs ixhotine i mowleer aaafEs Way as

b d 2.
lI'ReF:ogl n:’L;Ory gtafr}tMrt%% tpff-_,lﬁl,% hown accor%éjng%y ?ﬁHFl ble %ll Wﬁrs)’ecoébdt eg(ra\

fromFig. 2, Cérﬁﬁﬂéﬁ?ﬁné -slide arranged on the under5| de of the primry ‘
cartridge 6. ~is 2, in the sane way as for the secondary cartridge 3. The
node of acti,[%ﬂsand t he, ogeratlon of the nmetering slide correspond to these

f.the meter g sPTHEYSRIt HBOS1EIGRcohdaryeREedi dfies, the hastseamy
descri bed aboweiriBy cortraslocahedpbiverr yisardispgesidghapeninggper. area

15 When the metering slides 5 have reached this position,
' the pharmaceutical powder can fall'from the metering
cavities 6 through the dispensing openings 9, for
~example into ‘a powder channel . (not shown) of an
inhalér.‘ ' | . | |
20 _
| If different pharmaceﬁtical powders are accommedated‘in
the storage chambers 4 of the primary cartridge 2 and .
of the secondary cartridge 3, the pharmaceutical
powders then mix together in the powder channel of the
25 inhaler, as far as possible assisted by the inhalatioﬁ

<~3 . . alr stream.

Fig. 4 shows a longitudinal section through ‘the
secondary cartridge 3 along the line B-B in Fig. 2. The -
30 filling position of the metering slide 5 can be clearly
seen here, with the metering cavity 6 underneath the
hole 10 on the underéide of the storage chamber 4. To
reach the emptying position, the metering slide 5 in
Fig. 4 is moved to the right until this metering cavity
35 6 is flush with the dispensing opening 9 and the

pharmaceutical powder can fall downwards.

After the secondary cartridge 3 has been filled with a
pharmaceutical, the top of the storage chamber 4 of the



12 whi ch, 'when the two cartridges 2' and. 3 are j oi ned fgg&f&\?r | so
.covers the secondary cartridge 3, as can 20 be seen. cl eanl oﬁﬁ]&-g 2
-In the illustrative enbodi ment shown, _ajdevice for indicating, the
quantity of pharmaceutical doses remaining in the storage chanbers 4 or -
removed frorfeden@aryt Geage ictmber st £dopedviafed: | Gort examppbe, akya 12 in

an annul ar Ghaswe! ol LbWrdwie shown idoslet ainh),. dhis iy Gakensean e

formed, for exanple, by fil m-strlgs W th cgrrespondl ng .markings, as is
descri bed i WekdPGePhi [0 AOWD 9%P657681LADIG HPRSF, t he storage chanber 4
Is closed off in the upper area 12 of the primary cartridge 2 by a lid

14 whi ch_at #{Ee sane. irrghal SO _Ccovers thg gnnél ar .channel 13 for f,fe film .

strip fo? [ igégrngg‘th 5hasrerﬁs‘1°5‘el?ﬁ%aF 805859 THe f‘%p P ThetPi §1S35 14

is in this cewes desyvgasdiasFag.udulattedvisgrauly t3e meterieg sdtidenlSy to

close off t t ' :ieal by, but also to ensure via the T
e i

central pin I zat1 6n and a substantially clearance- free

- fit of the pharmaceutical powder cartridge system 14 MAY 2004 - 16 1 in a
sui t abl e i nhph&rprSHshyaBariaige s idesHdietheddr@ibgipeial gegi.n VO
97/100703 Al so provi (L:]E(Pad I n theequrp%gr area 322 of- the pri.mary _§ cartridge 2,
connect &d t % hHhnPGr ; , B e 4rs & r BEEETIPH | &L agéhent of
a drive neansrodnged omhatles findedsidengf hehée ndirdateory etermenidfer 2,he
“nunber of p ceut es.r ed. x is a '
expedi ent tgﬁ—%?gggdéé agr%vi‘g%snésw n ‘O\r/]v&g% ?%Cgﬁﬁg}ég’pﬁ:éarjrqzaﬁledaéﬁzgatﬁj[%ne o
d}e‘yel of thene@mubir actdieanmmsid tize| apenatpenmedy e tmetgeing, sikidsh

I’ewi ng Wi ndoyed8spamieschbt PRSSED 8¢t O_th_@adméftfar'&ﬁ§ devisee @t i ndicating -
doses of phar IT&CEU%I cal rempved or renmini n% glFI g. !) ‘ -
15 secondary cartridge 3, as has bee des¢ ibed above. :

- By contrast, the primary cartridge .2 has an upper area
12 which, when the two cartridges 2 and. 3 are joined .
together, also covers the secondary cartridge 3, as can

20 be seen.clearly from Fig. 2.

In the Iillustrative embodiment shown, a-  device for
A indicating‘ the gquantity of pharmaceutical doses
remaining in the storage chambers 4 or removed from the
25 storage chambers 4 is provided in the upper area 12 in
(-E ‘an annular channel 13 (but not shown-in detail)..

This indicator can be formed, for example, by film
strips with corresponding markings, as is described in~
30 detail in WO 97/00703. Accordingly, the storage chanber
4 is closed off in the upper area 12 of the  primary
carfridge 2 by a 1id 14 which at the same time also
covers the annular channel 13 for the film strip for
indicating the pharmaceutical doses. The top of the 1lid
35 14-is in this case designed as an undulated spring 15
in order not only to close off the storage space
elastically, but also to ensure via the central pin 16
a 1éngth. equalization and a substantially clearance-

free fit of the pharmaceutical powder cartridgeISystem



15 Fig: 7 also clearly shows that the primary cartridg S provr ded,

Wi th hook el enments 19 which can cooperate W.th corresi&h d6Bkessi ons
-20" in' the secondary cartridge 3_ 8). Also, provi ded " in the wall
21 of the secondary cartridge 3 faci n& towards the pri mary 20 cartrldge 2
- is"a wedge-shaped psoﬁeebilen izhaitech, Sushean timhakeondar Pasmmitiage 3 is -
pushed from bel @ |nto e upper -area 12 of  the. primary
cartridge ?‘ég% Fastl @’Zﬁﬁ&“’.‘?ﬂ of the wall 21 and engages with
a correspondlngly desrgned depression 24 25 in the wall 25 of. the primary

cartridge 2,{ gﬂro{rfﬁ@adslﬁ herecopiay aaiekr i dge-o8 a@héoehazeﬁﬁe-
secondar cartrr

as reached its intended! seaﬁqﬁ'751 r}g’ ssion 24.
~and the5 i nERFRELFGR it FAREH Gk t%l%n?@“’iéaof “631 T1Fidge 2
ensur e that 1 shg 3e8866Nndar E®Ar ehyegemdneardt arrm.*_evreatmeamtyoiv\mmf rom
the primary,c ridge 2 after .asse e f
wedge- shaped™ g?gFECt ?’8?[ 2 FIVERG hen:?lgs/s&a a eg:%%gep@ralergsmsrrg:n 2£4 in t e
prinary carhumbge - 2 fe phares cedti calh elossp ndemaiehng r prgeenaredo Ionger be
pul l ed down in 35 order to di sconnect the hook el enments 19 and the ‘
depression, 24 (Flg_h. After such assenbly, the prinar, cartrr dge 2 and -
t he seddlndaly dar sy eepedhenbnky Ee%’éﬁiﬂaﬁe‘dl?‘f’oﬁgea’&ﬁ abfai n .by .

dest royi ng thae%ﬂelﬂr MG 2094 arltie Asiél a@fethedexnmaiamm]caoebe
provi ded on_the wall 25 and 21 facing

Thi_s ect ed,
for exanpl &3 AR ttI]P@ AF Y | Srfee %%D}ZSSI Bﬁ? a d_eWbLI}'l(% ec]trf&oor?%eiér t he
Qanner of amlggygs 1|tn}_:ftﬂiﬁ:|ﬂﬁll’e tos racgd@nefAf the plesviest oy svepaxtaatmgof t he

artridge after Yo EQLLE3P0RGlon | ek edatBt bl Wiy pin- || ke

proj ections 8ﬁ8 h(ﬂ can alrso e use of codrse be appreciated
that otlfer Enbodi7mentsc ele@néYpﬁalroﬁﬁce?ha%th%o%éF‘aéé(rﬁqlﬂt}e’-%t%m

according tg@ tﬂlfox}{a/é‘d\twiiha&ﬁ;cﬁi Seleﬁaﬁequ@ ewhigh esanteoperate
symetric or asyrmet ric carfri i ch, have SEPA 3 at e h' ndi cat Oégrf or the

doses remov¥dtsr’ WeSP&?QW%g,dse@r6551onS secon
' cartridge 3 (Fig. 8). Also prov1ded in the wall 21 of-

- the secondary cartridge 3 facing towards the primary

20 cartridge 2 is a wedge-shaped projectiOn 22 which, when
‘the seoondary cartridge 3 is pushed from below into a
recess 23 in the upper area 12 of the primary cartridge

2, leads to elastic deformation of the wall 21 and
engages with a correspondingly designed depression 24

25 in the wall 25 of the primary cartridge 2 facing

towards the secondary cartrldge 3 as soon as the

N
Ve

| secondary cartridge 2 has reached ‘its intended seat.
The depression 24 and the interaction with the hook
elements 19 of the primary cartridge 2 ensure that the
30 secondary cartridge 3 cannot move laterally away from
thé primary cartridge 2 after_assembly. The engagement
of the wedge-shaped projection‘zz with the associated
depression 24 in the primary cartridge 2 ensures that
the secondary cartridge can no longer be pulled down in
35 order to disconnect .the hook elements 19 and the
depressioﬁ- 24 (Fig. 9). After -such assembly, the
primary cartridge 2 and the secondary cartridge 3 can
only be separated from each other again by destroying

them.



15 symretric. or asymetric cartridges mhich are nounted together with a

.head . el ement which contains .corresponding indi cato1. 3 A%ﬁ gERENCE_
‘NUMBERS 1 5 2 3 4 5 Pharmaceutical powder cartridge l* IM 2 artridge

Secondary cartridge Storage chamber ~ Nt €F | ng slide 6 Metering cavity 10 7
Metering slide channel 8 Recess 9 Dispensing opening 10 Hole 11 Foil. -

Recess T 13 BTHAPPEE wHRASH " BoStinl Shent bepamorsided Bl S LaRIL NS o
proj ecti on 2Becess 2 - facimgpeeshi ovhesl | Tisnyapobs whfeghed, for . - -
' example, in the form of indexed depressions and
5 projections in the manner of a key. In another
arrangement for préventing sepa;ation of the cartridge
after éssembly, a correspondingly indexed matrix with

' pin—like projections and holes can also be used.

10 It'wili of cburse be_appregiated that other embodiments

_bf the'pharmaceﬁtiéal powder cartridge system'according‘

- to the invention are also conceivable, for éxample two

C:ﬁ' h symmetric or asymmetric cartridges which have separate
indicators for the doses removed or still remaining, or

15 symmetric or ‘asymmétric cartridges which are mounted
together with a head element which contains a’

. corresponding indicator.



14 May 2004 Cains 19 1. Pharnacedtical powder cartridge systemfor use- in
.a nedi cal adm nistration device (inhaler), for receiving a multiplicity of
doses of at least one nedically active, substance, mﬁth'?ngagﬁ;zhwo
storage spaces which are separate fron%each.other.and are B#ended
~to hold a multiplicity of doses of a nedically active substance. 2. -
Phar maceuti cal powder cartri.dgegeyeheMemeeMedigtyg to daiml, characterized
in that the pharnmaceutical powder——cartridge system further conprises a’ :
device for approximately sinuftaneous adm nistration of pharnaceutical
doses from at | east phuematetbecstpporbiierstaragedgpacestek Pharnmaceuti cal
powder cartridge gys enlaccordiE?. to Claim1l-or 2, characterized in that
“the pharmceuti.c I-%Bﬁﬂ@??cﬁ?? 498 syst em conprises a phar maceuti cal
powder - cartri dge Bhi Bhchndaay tembtitige -storage chanbers. 4. o
Phar maceuti cal- poydeg. [ temaccording to Claim3, characterized
in that the pharnggeéFggé%é ggﬁﬂg¥§cartridge has a nmetering device, and the
nmetering devi ce has, Mpberenghsbéidehe st orage chanbers, a netering cavity - - -
for apportioning a puedeteny agdicguantity of each nedically active :
substance provided in the.stoggge %ganbe s. 5. Pharnmaceutical powder
cartridd® system AccBREFRY™It B €SI A8 "Eharacteri zed in that the o
phar maceuti cal pewdrecegstridge system has a device for bringing together -
the quantities of su@gtangeig pgrgggngd by the netering chanbers. 14 My
2004 20 6. Phar mateutt &ar ﬁo erPear i dge system according to' one of -
Ll ainms 1 or 2,chat@cHelezed in that the pharnmaceutical powder cartridge
system conpri ses a§ kgast oot WP pharnmaceutical powder cartridges which each
have at . :
15 12 Upper -area of 2
13 Annﬁlar channel
- 14 Lid
15 Undulated spring .
16 Pin’
20 17 Recess in 13
18 Viewing.window
19 Hook element
20 Depression
21 wWall
25 22 Wedge-shaped projection
' 23 Recess of .12
24 Depression

- 25 Wall

e
4
R



| east one storage chanber. 7. Pharmaceutical powder cartridge system
according to Caim6, characterized in that each phar naceutilc4al %g)ﬁger
cartridge has a netering device, and each netering device has, oy h of
the storage chanbers, a netering cavityofor apportioning a predeterm ned
quantity of @%ggmgedi cally active substance provided in the storage
chanbers of the pharmaceutical powder cartridges. 8. Pharmaceutical powder
cartridge systemaccording to Claim?7, characterized in that the

phar meceuti cal - pendehacall IEH0HANRLDNAT 1oL CEA O e NI NG [ et her
the quantities of substance apportioned by t 8 tering chanbers. 9.
Phar maceut i caP p8wd@edeeitr i mhefirahigicodavinge t iomeler) O diars 7 to 8,

characteri zegeide thahgt BemyBi 851 D81 deViLesi1688sPe caupl edakegether . 10.
Phar maceuti cal r cartridge stemacgording. to one of Clains 7 to 10,

PO s
characteri zeﬁlefiﬁc\fqﬁity fRELVEN PP&%@BF@MF”ESBV\B& leapts tHge$tOZARISe coupl ed
t oget her neesbarnksal lvigichlarPhaepacaus i Cadbm peacierotiast rdrdd e sy RN

according t iam,1 racterized.in.that n_active_ surfac serving
to coupl e thgngﬁgg%cgat ﬁggfi %ogl %rl%ﬁ’ﬁ’%’gg%g g%ﬁ%?h%#,atlﬂ%djp%ag"rs]%ceuti cal
powder cart Pcdgee allsetdranse i ndexi ng means which permit coupling only of
phar maceuti cal powder cartridges intended for this purpose. 14 May 2004 21
12. Pharmaceuyti cal_powder cartridge systemaccording to Caim1ll,
characterized i n FRICVEREUFhERK| n@"?’i@éﬁs FavEréfggat i rstethd depressions

whi ch permt aceupling ool ycoiimhal racendt£adepoysler Gar tgHgdgesnehi ch are
i ntended for Ehh% ur pose ando v(\:/peirch ha e.gatchi ng el ev ich’f and
depr essi ons. Prg] ?’ ar maceut ifcal pow&?fr Eareri df)% E?/‘Etem Hing to daim
12, charact erPEpdiFast hatevheeel évat Rppsoannatdéyr essudhsnanesarranged in
the formof gagmBhfiisXration of pharmaceutical doses from at least

two of the separate storage spaces.

3. Pharmaceutical powder cartridge system according
to Claim 1 or 2, characterized in that the
pharmaceutical powder cartridge system comprises a
pharmaceutical powder cartridge which has at least two
storage chambers.

4. Pharmaceutical powder cartridge system according
to Claim 3, characterized in that the pharmaceutical
powder cartridge has a metering device, and the
metering device has, for each of the storage chambers, a
metering cavity for apportioning a predetermined
quantity of each medically active substance provided in

the storage chambers.

5. Pharmaceutical powder cartridge system according
to Claim 4, characterized in that the pharmaceutical
powder cartridge system has a device for bringing
together the quantities of substance apportioned by the

metering chambers.



14. Pharmaceutical powder cartridge systemaccording to one of Clains 6 to
13, characterized in that, on their active surfaces serving toM%Bb? t he
pharmaceuti cal powder cartridges together, the pharmaceuticall p er
cartridges al so have | ocking neans whigh permt coupling of pharnmaceuti cal
powder cartridges intended for this purpose. 15. Pharmaceutical powder

cartridge systemaccording .to C aim14 haracterized in that the |ocking
neans are dg’Si gngﬁapﬁa%% l%awvff% qari%r éé'%ﬁglr %585??8% gBowder
cartridges canaotfbelsoparhted 2 faarasndr Diddrimgahat wehbout damage. 16.
Phar maceuti c r'ﬂg@ Y, =cordi t f ai to 15,
characteri zeﬁh?%gt %%tf[f e ﬂf) aren%c(?i% |c:§cfgcego%%mc§r tm%r}ggst%ss%t é‘%gglgso has
a devi ce fortvadehaimarputicaduaeridey efrphadaet euthicdl eagbsdsgveeati ning in

the storage thagbesse YrdraRvedanbepm the storage chanbers. 17.
Phar maceuti cal powder cartridge systemaccording to Caiml6,

characterized in that the pharmaceutical powder cartridges can be coupl ed
to one anot her 14 H¥ayn2(ht22alansbudet hes thewd dge foFs tdrdli £atdng@inde
quantity of h et | L i ni Ln_th I chanbers or
renmoved frorﬁcghgis orgge&%ﬁfggggg.lzggél%hgg%c%% }?c ]Iggﬁ%%geélflp%% ridge

syst em accorppviderteaetrhdye of NG ad ieetier bivg dgviechararcierized in that the

phar maceut i cakcROMERE ARG BEFEBSYRREM kB, «heh 8aChnef stheaskor age
chanbers, a (c:i)te!w ce for indicati ng t he quanti phar maceut’i cal doses

ty of
remai ni ng i nCEAEPET Br oM hahRY sCIF L F ot qg%?ﬁtlt%rﬁ ot age chanbers.
19. Phar maceptédakepavitherd cardnt tlge sysktemnaceatiialglytaconeeof Clains 1 to

18, charactegjzed. 0.t vidi&y QPQﬂﬂ? Omé%%ﬁ%é?@%@%?isc%%t%hgge system

C
conprises two or nore pharnmaceuti cal™ pc gés which, without the
| ocki ng and PREsa ¢RI teEds Poarder cdshridags. show mirror-i nage symetry or
poi nt-symretry.

8. Pharmaceutical powder cartridge system according
to Claim 7, characterized in that the pharmaceutical
powder cartridge system has a device for bringing
together the quantities of substance apportioned by the
metering chambers.

9. Pharmaceutical powder cartridge system according
to one of Claims 7 to 8, characterized in that the

metering devices can be coupled together.

10. Pharmaceutical powder cartridge system according
to one of Claims 7 to 10, characterized in that the
pharmaceutical powder cartridges can be coupled together

mechanically.

11. Pharmaceutical powder cartridge system according

to Claim 10, characterized in that, on active surfaces
serving to couple the pharmaceutical powder

cartridges together, the pharmaceutical powder

cartridges also have indexing means which permit coupling

only of pharmaceutical powder cartridges intended for this

purpose.



20. Pharmaceutical powder cartridge systemaccording to one of the
preceding clainms, characterized in that the netering device%AoPatQ%

i ndi vi dual pharnaceutical powder cartridges have metering cavities 8f
identical or different volunme. 21. Inhapber for powdered pharnaceuticals,
characterized_in that the inhaler conprises a pharnmaceutical powder
cartridge sydtem EEeFFachyticalomevsen e idrdcias Ry sl mecording

Titl gN _Sr'll_'IO?A% SYSTEM FOR-NeRL SOVENE &d | N PEMBPER: RERMy ARD: H HAE ERsPROVI DED
THER err

] Abstract: The aimof ,the invention.is to inprove the
appl i cati on "8YSpEra&Py ARG EQH'EH?E.WRS%PBFa&blCEyﬁeéfﬂlteﬁ%’éﬁ%q%/ for the
use in or only of pharmaceutical powder cartridges which are

intended for this purpose and which have matching

elevations and depressions.

13. Pharmaceutical powder cartridge system according
to Claim 12, characterized in that the elevations and

depressions are arranged in the form of a matrix.

14. Pharmaceutical powder cartridge system according
to one of Claims 6 to 13, characterized in that, on
their active surfaces serving to couple the
pharmaceutical powder cartridges together, the
pharmaceutical powder cartridges also have locking
means which permit coupling of pharmaceutical powder
cartridges intended for this purpose.

15. Pharmaceutical powder cartridge system according
to Claim 14, characterized in that the locking means
are designed in such a way that the coupled
pharmaceutical powder cartridges cannot be separated

from each other again without damage.

16. Pharmaceutical powder cartridge system according
to one of Claims 6 to 15, characterized in that the
pharmaceutical powder cartridge system also has a
device for indicating the quantity of pharmaceutical
doses remaining in the storage chambers or removed

from the storage chambers.

17. Pharmaceutical powder cartridge system according
to Claim 16, characterized in that the pharmaceutical

powder cartridges can be coupled to one another



the integration into a powder inhaler; for nedicanents in powder form and
for receiving a plurality of doses of a |east one nedically %&%ecgixg
matter is provided. The inventive system conprises at |east g6 ge
chanbers (4) that are separated from eagh other and are used for a
plurality of doses of a nedically effective matte respectively. The

i nvention al 884 etat ddret gean ¢ahalfedr f snPosRbip e earrs Bt ity df

i nhal er conppha@maécdt i LB bk d9€ renpistion (I, twheraal doganbeidge

contains the powder i cament and is an Integral conponent or can be
exchanged. og remoXegEgrom the storage c ambersq dl

18. Pharmaceutical powder cartridge system according
to either of Claims 16 and 17, characterized in that
the pharmaceutical powder cartridge system has, for
each of the storage chambers, a device for
indicating the quantity of pharmaceutical doses
remaining in the storage chambers oxr removed from
the storage chambers.

19. Pharmaceutical powder cartridge system according
to one of Claims 1 to 18, characterized in that the
pharmaceutical powder cartridge system comprises

two or more pharmaceutical powder cartridges

which, without the locking and indexing means, are
identical, show mirror-image symmetry or point-symmetry.

20. Pharmaceutical powder cartridge system according
to one of the preceding claims, characterized in that
the metering devices of the individual
pharmaceutical powder cartridges have metering
cavities of identical or different wvolume.

21. Inhaler for powdered pharmaceuticals,
characterized in that the inhaler comprises a
pharmaceutical powder cartridge system according to

one of the preceding claims.





