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Background of the invention
. In the field of treatment of bronchial diseases, and
also of other diseases in which medication can be given
15 wvia the airways, it is known not only to atomize
solutions or suspensions 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 0 416 950 Al and EP 0 416 951 Al.

A customary form of administration in this connection

ig delivery via an inhalation device (inhaler).

. 25 Known inhalers for powdered pharmaceuticals include
those for administration of a single dose and also

inhalation devices which have a reservoir for a

plurality of pharmaceutical doses. In this connection,

it is known either to provide separate storage spaces

30 for each individual dose or to provide one single
receiving space for receiving a multiplicity of doses

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.
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filled wwth a pharmaceutical dose. REPLACEMENT SHEET (RULE 26) G00002 An
exanpl e of such an inhaler is described in US A-5,301,666. However, it is
‘also knowh to accommodate a multiplicity of pharmaceutical powder 5 doses
-i'n separate areas, so-called blister pagks. An exanple of such a blister
pack for use with an inhaler is described in DE 44 00 083 C2. Such a
blister pack, which is designed at the sane tinme as a di sposable inhaler,
i s descri bednf orexsmppée bfi DEweh 00a084 iAhalkd Aniénhdlealcirfamedevitg i nto
whi ch bli ster._pacgks, ca [ rted, which each have separate storage
spaces for %irsn%‘l \%'?UO%’% oses g\‘so(?”aevp?o%er edt phariraceitTRal ‘HHd"%hi ch° can be
enpti ed one agicoamogiadtcherd wintth trifpd igiictwf athe phfniadmltaidah dewder i s
described, WRseXxaiRl &eddratlE 198223 546-Lh1 1 Many, examl eﬁagi(s'.nhﬁlllers

with a storage space for a nultiplicity of pharmaceutical “doses are

descri bed i 85T i DrChr g, PoisteramAcK V\f‘?lﬁ afice¥dkEnFeablEhaleF age
cont ai ner i 4sdedesdbiised nifepran PLadentsSpen figathon HI46tEr0,pand, anot her
in WO 95/31%%7:1. hAniisnpo?réfmte r%qﬁl emw th inhal.ation systgns in jch a 25
mul tiplicity of do38s o & nedi &l |y act TV st ands ~ar S HRR ted in
a common st ¢ndgd e3pade clammariised htor sgpponplenimgDbf 4an0DndB¢i dual dose for
one indjyidual inhalation. In this connection, a great nmany sol utions

have been proposed, for exanple those which are 30 described in

US- A- 2, 587, 205 apatstaon evigss. iokRerwhigipebléfterr @r@rentenf dre
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with 15 inhalation device, is described, for example, in

DE 195 23 516 C1l.

Many examples of inhalers with a storage space for a
multiplicity of pharmaceutical doses are described in

20 the prior art. One example with an exchangeable storage
container is described in German Patent Specification
846 770, and another in WO 95/31237.

An important 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
. 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-2-4,274,403. Other
types of arrangements for metering an individual dose
of pharmaceutical powder from a storage space for a
multiplicity of pharmaceutical doses are described in
WO 92/09322, WO 93/16748 and DE 35 35 561 C2 and in
35 GB 2 165 159 A. An exchangeable cartridge for receiving
a multiplicity of doses of a pharmaceutical powder with
an integrated metering slide is known from DE 195 22

415 Al.



-an integrated netering slide is known fromDE 195 22 415 Al. - 3 Anot her
i nportant problemw th inhalation of pharmaceutical powders concerns the
‘breakdown' of the galenic powder formulations into particles which can
-access the lungs. The active substanceszadm nistered in 5 this way are
general |y caonbi [Pled with vehicles in order to achieve reasonabl e dosi ng

capaci ty of “PRENSTedi cHIPYE BREFve BURST&Ace dftRo sePPRIPERER prdberties
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916741. 20 kiedike1drug tcedieent sabsdageasesaniit i sogengsal | yrukdrgwwn to use
di fferent phar macchynam' 1.y active substt.an es together. .In medf'E canments
in tablet f&FAESH =01t fEnt mPAHE R I Tor Wihg ¥9%e and
25 i s cust oemeynppreaciarc elnfAnomddeclphas nmcad gl The . poi nt of view, it nust
sinply ensured that the active substances or gal enic substances do not
negatively influence each other, both in terms of the effect on the body
and in ter nBTOPOSSSOr FOLHTL1OBG ACSBCERNERG chbBe ofleabanganeht oduwier

i nhal ation iimhaRQMEET wHRMM whiichS KBeWAch@sCORRE AR ashkhVeasdbstanges by
adninisteriq%n%%gpgggd ?gggggeaubgéaqﬁg ma eyrg%ailable in an air
. stream for inhalation are described for example in EP 0
15 640 354 A2, US-A-5,505,196, US-A-5,320,714, US-A-
5,435,301, US-A-5,301,666, DE 195 22 416 Al and WO
97/00703. Proposals are also known to use auxiliary
energy to generate the air stream, for example in ZA-A
916741.
20
In the drug treatment of diseases, it 1is generally
known to use different pharmacodynamically active
substances together. In medicaments in tablet form or
ointment form, this has been known for a long time and
25 is customary practice. From the pharmacological point
of wview, it must simply be ensured that the active
. 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 93/11773, for example for combination of
salmeterol and fluticasone or formoterol and
budesonide. Nevertheless, when preparing active
substance mixtures in the form of loose powders, the

problem remains that chemical or physical reactions of



Correspondi ng proposals are found in EP 0 416 951 Al 35 and WD 93/11773,
for exanple for conbination of salneterol and fluticasone or fornoterol
.and budesoni de. Neverthel ess, when preparing active substance mxtures in
-t'he form of | oose powders, the problemrenmains that chem cal or physical
reactions of - 4 the active substances in the nixtures can cause these to
change, par theulagtiveluphhgtanges drgetlperilgdusies star ageusahitdresan | ead

to a decreased ghfigst, Jahampeneiyyaakihhe & Hridi@ngdd checdBal esd to
dose 5 variations or to, undesired side effects. To avoid such

di sadvant ag8§CTARE phat Rhedy 4R cat$37 akPi vé suBEFaRREESar £hiRGtef or e
of t en adm nishefdiersddqiendf aldhs mmtusepar\,&t:ﬂi}y ena dfdsd tbhe ddder. In

10 this é:onnectl n, ch fferteontunéjm nlles raI efé/stems are also often used
for differeNPradtinved S HstahcBE i S < oht Y- fakes administration nore

difficult for the user, causing m x- ups adm nistration errors and poor

conpl i ance, [hut 4absa nBkes el AP CALEON |1 BT fdlncdldn eI 1

di seases. These di seases can include in artlcular those i'n which t e
synpt oms oc&FtiVie atTURKEPNER wWhERe §U€HG§PF§ck§f%’n talfiﬂé‘ﬂlrth%t%‘?‘fient s

coordi nat i O@e@mﬁﬁrzﬂlﬁg @bel i teepairedd1y t edeby ity stig@l o@hepsychel ogi cal
defi ci '\t,:g pi cal exa Zﬁ%rr%!r t hi s i S, _ast, h@ t.t acks. The ob%ect of
the i nvERt i &% Fﬂ@?gfz 8nt’o TR kA Sbr S¥FRERPstiSEi on of
powder ed pldrsmacefitegalsed 250Acdatfdiemgntco am@vavenbs@anctem S Tject is
achi eved by, 4 Séﬂigg%aﬁé’éé e%&gh@%‘ﬁ% %% P QHQﬁLEflcéﬂft R p@t‘i%' cul ar

for use or integratton in a po receiving a multiplicity
doses of usel .eaSaushBI3MinediR | ?d@épﬂﬁérélﬁlé@flan%]@roﬁ\ﬁt RDgt Pe@st two

rage compliance, but also makes such medication impractical
15 in certain diseases. These diseases can include in
particular those in which the symptoms occur in attacks
and where such attacks mean that the patient’s
coordination and handling ability are 1limited by
physical or psychological deficits. A typical example

20 of this is asthma attacks.

The object of the invention is therefore to improve
known systems for administration of powdered
pharmaceuticals.
25
. According to the invention, this object is achieved by
a storage system for powdered pharmaceuticals, in
particular for use or integration in a powder inhaler,
for receiving a multiplicity of doses of at least one
30 medically active substance, with at least two storage
spaces which are separate from each other and are each
intended to hold a multiplicity of doses of a medically

active substance.

35 With the 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,

vet still achieve coordinated dosing and administration



spaces which are separate fromeach other and are each intended to hold a
multiplicity of doses of a nedically active substance. 35 Wth the system
‘according' to the invention, it is possible to make avail abl e

- phar macodynami cal |y active substances ign_the form of powdered
pharmaceuticals in separate storage spaces for a nultiplicity of doses,
yet still achf evRe cRekdVRaFURSE8EFRE dRd camAimiadtigti onithout ghakhagacti ve

subst ances igudordbmat | QemaMdNowh Mekéngaddid | @pal ndenends egrthe
patient or nedical carer, . conpared with.a cqonventjonal ,inhalation of an
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i nvention also makes 1t poOSSi doctor to provide a dose very
precisely adapted to the patient, wthout requiring a correspondingly
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conpri ses a pharnaceutical powder cartridge as at |least two storage
3anbers. | MYHREIRASEEViEeFs expedient if the

15 The storage system is 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 active
substances, it is advantageous if the system further
comprises a device for approximately simultaneous
administration of pharmaceutical doses from at least
two of the separate storage spaces.

25

‘ In an advantageous embodiment, the pharmaceutical
powder cartridge system comprises a pharmaceutical
powder cartridge which has at least two storage
chambers. In this «case, it 1is expedient 1if the

30 pharmaceutical powder cartridge has a metering device,
and if the metering device has, for each of the storage
chambers, a metering chamber for apportioning a
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 if the

pharmaceutical powder cartridge system has a device for



30 pharmaceutical powder cartridge has a netering device, and if the
metering device has, for each of the storage chanbers, a netering chanber
for apportioning a predeterm ned quantity of each nedically active
-substance provided in the storage chanmbers. 35 Particularly in the case of
fixed integration in a powder inhaler,” it can be advantageous if the
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cartridges. 18aPar bheukabkhglel chlaehRar maceuti cal powder cartridge 20
systen1%9th different active substance conbinations is intended to be used

sequentially in an inhaler, it is expedient, in order to avoid
i nteractionsnoftiiee cpum@ema@nneditadnntespétiahéyphaMmmma@écﬁﬁ pcwder
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subst ance apportione chanber’s an a ageou
aooch ment , deKéchet @nﬁglée\ﬁqgé'g @gherlng device has, for each of

the storage chambers, a metering chamber for
15 apportioning a predetermined 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 substance combinations 1is
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 qguantities of substance apportioned by the metering
‘ chambers.

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

30
For especially good handling, it 1s advantageous if the
pharmaceutical powder cartridges can be coupled

together mechanically.

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

have indexing means which permit coupling only of



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

‘nmechani cal'ly. 35 A particularly good safeguard agai nst incorrect

- medi cation can be obtained if, on actiwe surfaces serving to couple the
pharmaceuti cal powder cartridges together, the pharmaceutical powder
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ice for paadeat i dgrtheageantidgetferphatmacepidembceutical powder
15 cartridges also have 1locking means which permit
coupling of pharmaceutical powder cartridges intended

for this purpose. An especially effective safeguard

against manipulation by unauthorized persons or to
prevent refilling of the pharmaceutical powder

20 cartridges can be obtained if the locking means are
designed in such a way that the coupled pharmaceutical

powder cartridges cannot be separated from each other

again without damage.

25 For handling by the patient, it i1s advantageous if 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, 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 from 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.



"doses remaining in the storage chanbers or renoved from the storage
chanbers, in particular if the 30 pharmaceutical powder cartridges can be
coupled to one another and to the device for indicating the quantity of

- pharnaceuti cal doses remaining in the_sgorage chanbers or renoved fromthe
storage chanbers and/or if_ the pharmaceutical powder .cartridge system has,
for 35 each 10t Jf?hee§P8Fé@elbfhgﬁ‘ﬁé?ﬁ%’ab&ede\ﬁ%“f%?el Raiest iofg Viere qbantity
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in an inhaler for powdered pharmaceuticals with a
15 pharmaceutical powder cartridge system according to one
of the preceding claims as an integral part or as an

exchangeable part.

Application of the invention
20
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
25 spaces for a multiplicity of doses and vet still
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
30 individual pharmaceutical powder, and without

additional handling requirements.

It 1s also possible to make available powdered
pharmaceuticals, in active substance combinations for
35 individual inhalation, whose individual active
substances are incompatible with each other as regards
storage life, their stability or their dosability.



~addi tional demands on the patient or nedical carer, conpared with a
conventional inhalation of an 30 individual pharmaceutical powder, and
Wi thout additional handling requirenments. It is also possible to make
avai |l abl e powdered pharmaceuticals, ingactive substance conbinations for
35 i ndividual inhalation, whose i ndi vi dial active substances are
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t hi ot r opi umEIrRMES, gbyC Rl agabsEaaébbl&n%ﬁmleéné r O%trh%ﬂ{eHgSOf
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salmeterol. Possible examples from the group of
corticosteroids are: budesonide, beclomethasone,
fluticasone, triamcinolone, loteprednol, mometasone,
flunisolide, ciclosonide. Possible examples from the

20 group of anticholinergics are: ipatropium bromide,

thiotropium bromide, glycopyrrolate.

Possible examples from the group of analgesics and
anti-migraines are: morphine, tramadol, flupirtine,
25 sumatryptan. The following can be used from the group
‘ of peptides and proteins: cetrorelix, insulin,
calcitonin, parathyroid hormone, factor VIII analogs,
interferon alpha, interferon Dbeta, heparin, FSH
(follicle-stimulating hormone), colistin, tobramycin.
30
Use is not limited to the active substances mentioned
here. The pharmaceutical powder cartridge system
described is suitable for all active substances which
can be metered in powder form and administered by
35 inhalation. By appropriate modification of the system
and of the metering device, the invention described is
also suitable for combination of active substances

which contain liquid formulations, for example



(follicle-stinmulating hornone), colistin, tobramycin. 30 Use is not limted
to the active substances nmentioned here. The pharnaceutical powder
cartridge 'system described is suitable for all active substances which
~can be netered in powder formand adn njstered by 35 inhalation. By
appropriate nodifjication of the system and of the metering device, the

i nventi on desdiitbieans soralsssPlisiase ¢br PEaFBPALOYHRNGE \RCEiBet ances
whi ch cont aigyddtHu&kd or mul ati ons, for exanple - 10 solutions or

suspensi ons of pharmacodynanically active substances. Pharnmaceuti cal
powder formul ati ons which can 5 expediently be used with the

phar maceut | calafeveert Ceal ri dasowdst em aﬁdnﬂmdian@umst he \blﬁlil@]ﬂti Oonc&An
contain varl Qus-actiye ubstanc s,..such exa n esi cs,
anti-all er gi T an‘? |%|36t |SDcs iC ourl1 ne§§g| cqu{ ?%‘fﬁ—"%e 8w§

anti -i nf | amwetdrsi dae seﬂestemcescoaﬂn-ngytet itbe, wetnt@mrdscarstemtdsn

antitussi Ve%azf{rcﬁfghogbk%@rSsu‘i!is‘t%%tde%s SOFNES 5 5, CArY,0VasLLhdf cAgENt S,
hor nrones, proteins and peptides. %ﬁo es of anal gésics are codei ne,
ér&b‘t

di anor phi ne,anaFRRASHor phi ne, IRro¥ent anyl and #FbRIARICS15

exanpl es of aa{ﬁlcracbiﬂﬁ@tgﬁcere ceamghy&eemmeeqn d ek i negpTamnhtorgxanpl es
of anti pOtl C e ce%/hal os orins f usaf un neonyci n, en| cilLlins,

pent am a@b‘f% cin, %Eﬁ%ﬁ%%%ﬁ%m an the}?:%{t Ilnes te]é%f“figtl n,
t obr anyci n; aex@nmlmlwésantlmﬂmhcrhm@l@some 20daurepioe, atenpymes,

met honi t rat Caldf éé’&h bé&@hges O }ntoﬁgﬁ' ug. by de, o 44 gl pimychl ori de

and thiotropium rom exa anti hi'stam nes are_azel asti ne,
ezel ast i NP Het ha}?)frl | @R gé’ihﬁﬁl eS%F aRPPeingh| anfheBPYPBEBSt ances

becl orretdham@@m@t@eﬁ@e; deerééthﬁﬁﬁ@r edeint 88xameih@sonerphiHai sol i de,

fluticasone, tipredan tr| ncj nol one, none n X I f
ig examples o tfiaif rgfcé areté§8mgglﬁc§n ce%é%d and

nedocromil; examples of antibiotics are cephalosporins,
fusafungine, neomycin, penicillins, pentamidine,
streptomycin, sulphonamides and tetracyclines,
colistin, tobramycin; examples of anticholinergics are

20 atropine, atropine methonitrate, ipratropium bromide,
oxitropium bromide, trospium chloride and thiotropium
bromide; examples of antihistamines are azelastine,
flezelastine and methapyrilene; examples of anti-
inflammatory substances are beclomethasone, budesonide,

25 loteprednol, dexamethasone, flunisolide, fluticasone,
. tipredane, triamcinolone, mometasone; examples of
antitussives are narcotine and noscapine; examples of

bronchodilators are bambuterol, bitolterol, carbuterol,

clenbuterol, ephedrine, epinephrine, formoterol,
30 fenoterol, hexoprenaline, ibuterol, isoprenaline,
isoprotenerol, metaprotenerol, orciprenaline,
phenylephrine, phenylpropanolamine, pirbuterol,
procaterol, reproterol, rimiterol, salbutamol,

salmeterol, sulfonterol, terbutaline and tolobuterol;
35 examples of diuretics are amiloride and furosemide; an
example of 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



“antitussives are narcotine and noscapi ne; exanples of bronchodilators are

banmbuterol, bitolterol, carbuterol, clenbuterol, ephedrine, epinephrine,
formoterol, 30 fenoterol, hexoprenaline, ibuterol, isoprenaline,
-i-soprotenerol, netaprotenerol, orciprepaline, phenylephrine,

phenyl propanol am ne, pirbuterol, prbcé erol, reproterol, rimterol,

sal but anol , cysabspbeink, sektomedral,, dlerdagal iared aidstbdiobuFersher3s
exanpl es of dtgre“ C%as% G L oni g and Ty Oﬁé%dear@nad%g%mo&fe an

enzyme is t% e of " tar di ovascul ar agents are I't'i azem and
n|troglycerculchexaane@epﬁrmmwnﬁQQPQ%ﬁwkﬁﬁt|E%meachyﬂﬁo§8bﬁt§6ﬁésand

predni sol Onfl ‘ééafr@ﬁ%ﬁf BFOLebRp1_8NGEREPSE dBSedl @s Fred lbasys! @spori ne,
cetrorelix, uca on and insuljn. Further ?ctlve substgqees whi.ch can be
used ar & ad@@h@éhroﬁﬁ 88 chPRRRBACRBBAFRA1YscoBGFERTABL SThe SAdtSve

subst ances cbuﬁt@@llbylswawh@éhemfpl deCcansbd Usedladef r ebasemmgrl S aci ds
or as phar eut i cal l. bIe sal erj.o C se
ngﬁXQé Pgl%ag A2 éﬁﬁKTé%%HE & Q?k%@? ﬂe%%&s %Fy met al s

i ncl ude, oglca I ne ear s or alk
or anines, ahbneexanpfer acmlebené@ﬁéamb phdrrirzsne bessd@henahfir ogen

car bonat e, gggggg@g tark%@&gge%e bramdeatehl or iy ?@md@@% de  s6agnrat e,

citrate, funarate, at e, cluconate ctate, panpate and
sul phatld. Ebremidean al@ldeidRed, f6FiSfanpl CALRMALS: ac&HdiiddeE

propi onat e, fdma&g@%IOmarhtevahanahee 1zt t hactavent ipaimazate only

pernmts the conbined administration of different ered ph r euticals
in equal of"difFPRIBRABREFNGI BT UTHEF dd¥s? Eﬁ% %Fso g%éd F |n|ng%ﬁhd|V|dum

rtridges wckhatlke sammqavateids, 20 ppaonaoaatecal @am£9pnlqnﬁ§ﬁ&ﬂe for
doct or %glerate.

15
However, the invention not only permits the combined
administration 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 correspondingly large number of
different cartridges with different metering devices,
by comparison with, for example, the cartridge 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 using 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
Figure 1 shows a pharmaceutical powder cartridge system

according to the invention, in a perspective view;



provide a dose very precisely adapted to the patient, wthout requiring a
correspondingly large nunber of different cartridges with different
metering devices, by conparison with, for exanple, the cartridge known 25
from WD 97/00703. If the individual cartridges are arranged, for exanple,
in a series of dose volumes of 1, 37afd 5 nl, dose volunmes of 1, 2, 3, 4,
5, 6, 8, 1@igiEan He shbritned 30 disgingidirsdl oneecndoni duddrasgtiriage or by
replacing the second cartridge by a_du as af L. The i ntion
will be expRETHAFSH g t%‘?w‘gﬁa%’/?rﬁléf‘g% \%P’ts%erﬁle gcg:le{%(r:éeju%go |?Iﬂ1>s{tgr ative
enbodi ment snwdEntRigure 1 shows a pharmaceuti cal powder cartridge system
according to the invention, in a perspective view, - 12 Figure 2 shows a

| ongi tudi nal section through a pharmaceutical powder cartridge s¥st em
accordi g tRiduee | rventshows 5 & guiEOSS shovRS el @F 0sstRECYFBN t FfGugh t he

phar maceut i 6al povder ; &1 t%&ﬂ@@rsﬁﬁkeﬁagéors@isﬁl@ﬁ adderdimyensi ohe al ong
the line AAAIn Figure 2; Fi

, ure_4 shgvgﬂa I?ngi tléd'gr]al section through a
10 phar mac eV 1¢r t7# 1S bFet he"Bhar tatButf FERF Spbiider cartridge system
according to the invention, along the I|ine B-Bin Figure 3; Figure 5 shows

a | ongi tudinal secti,on ugh, a ; uti G trigsesy t ge
phar maceut i%aqmb%vxdér 521:2,5,\% dgae _slélﬁ%%}ag%g%%gi nggS%?()tl'Sﬁ{a i nvent?tfcl) , as in
Fi gurel? (ssvancacgutaceti dge)tridapr efe BrowPhamesGUiidiadial PSWEETon

through anoghef, ; 30 PRYLTRGE Wd LGRS t £b dgROT rivie fihat megBohd Caheponder
cartridge systemaccording to the invention, as in Figure 2 (primary
cartridge); F‘il@u?eBF@hB\hguéev?éw of a pharmaceutical cartridge of

Figure 5 shows a longitudinal section through a
15 pharmaceutical cartridge of the pharmaceutical powder
cartridge system according 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 pharmaceutical 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 Figure 2 (secondary

cartridge); and

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

according 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



25 the pharmaceutical 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 pharnaceutical powder
~cartridge system according to the invenfion, simlar to Figure 2 (secondary
cartridge); and Figure 9 shows a side view of the pharmaceutical 35

cartri dge ofphaengteirrbealit Pe¥AegoRRFL LI | GyEtePstlenthacbordithgPeo t he

invention (prid@&y £RrLhi dg6hanbbdblt shewerd RPRISREGIdWEeYi eMhaled st orage
system according to the invention, here in.the formof a - 13

phar maceut i c3re p%’@\il’é‘?aﬁﬁﬁlﬂ?ﬁ ePOYSEENCRIIRIET S &Y FeE™ 11 1 TRAVE nPghe
exchangeabl ecdreahet s | 6E0 tavopitkemdadal vral phedphareacedtdgssd Doaddr

cartridge systeml.sh her i r mac i
cartri dggs Zf’anﬁagh&“g\gg’chgwsmggagt ogrh}éng;ec%ggnbgrg%!?oéw%hg%é?‘rgrg%gg?i cal
powder. A | awyidendi nal section through the pharmaceutical powder cartridge
systeml1l is showmn in Fig. 2. Here too, 10 it is clearly evident that the

pharmaceuti cal powder cartridge system] in this _case consists of two

i ndi vi dual crt tPR§eSUIinad 3.5%riqhe SRKEUER cItiS t yPRAEMArSHFRERLON i S
made her ei naiéwdebetueenifibe pysaemnyl dar tshotge i aniy I he. seepadaby,
cartrid 3.. Each of . the.15 ph ceutical, _.powder cartridges 2_and 3
conpri sgg a l%td‘rsag%l%‘?ﬁé%ereoviﬁeg% rggglgvitnget Re' oS aiTe S té%%ceﬁ?wggf
powder or didderendgehasyatenti dal ipowddris amdms ceaisbaty beén ewpl ai ned.

0 20 Nbreove{ndf@f@uﬁ% Ifaﬁtptﬂgaggcgura&ﬁala .p@@grap@réglk 968 ~2a2Rdy3 has a

metering device int formof a nmetering slide 5. Each of the_me%’éring
i des 5 corpr Péesiactivneringmedei Ems o< r BEENPRRY WRf URELTBENE t he
e quant i tya¥bi chgkSot ande tmdesayahdiaby echetraige 3. Each of the

15 pharmaceutical powder cartridges 2 and 3 comprises a
storage chamber 4 for receiving the same pharmaceutical
powder or different pharmaceutical powders, as has

already been explained.

20 Moreover, each of the pharmaceutical powder cartridges
2 and 3 has a metering device in the form of a metering
slide 5. Each of the metering slides 5 comprises a
metering cavity 6, whose receiving veolume forms the
dose quantity which is to be made available for an

25 inhalation.

As can be seen from Fig. 3, a cross section through the
pharmaceutical powder cartridge system 1 along the line
A-A in Fig. 2 at the level of the metering slides 5,
30 the metering 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 slides 5 of the primary
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



25 inhalation. As can be seen fromFi g. 3, a cross section through the
pharmaceuti cal powder cartridge system1 along the line A-Ain Fig. 2 at
the level ‘of the nmetering slides 5, 30 the netering slides 5 are

-di spl aceable in a metering slide channg} 7, at least fromthe filling
position shown to an enptying _position. For the sake of sinplicity, the
met eri ng sl iRBFMRGRUEHER brPREAGT Ear £Rldgd romyfdienfs i SR cOrRAPGTS

cartridge 3 garghes € 3 ShewerasgPehyiikior 6l "TBERENOf tRAChnOt 8eingnd Wi th
nmetering cavities, 6 of the sgnf s%zen gn t he fllllng goshtlon rﬁgresented
in Fig. 3, i927ktig0s8i At L5li8R Wath earPYosBRRePriRPE POWIeY ofS. 14
phar maceut i cidsjuosdier the frattefingn tdid Risor Bgearhabkernsovddi nina o h&n

met eri ng-cavj}i.es: 0, t teri avjti fille i th
pharnaceatiéghh%%ﬂg%rggggtéggiggg%t%ﬁ?%é&e#Yngiggggégng @%ﬁgB%‘&%Sgd into
an 5 enptyi reheosl t »bna( povdshownhabgrendage eamotearess (d@scr Shewninof a
powder inhalgs.pf0rgexagpbe aphdesehibednifc Usednse, 848, 278 THSwgBgagenent
means of the powder inhaler in this case expediently project through
recesses 8 proRAHRE cofr edFoidi RS2 i nSKRELEREL Yar &L IRY tof F%EOBanary
cartridge 2 mdediet he peoanidanly coamrddpdsigdi Bglhenempieyi gvdrOoSatean i s
reached1 en_t he ggter%gga cavEgE Sig %r92|0%§£fd(9 ertthe disgeasing

openi ngs 9. Nk an the nef%ring SIi§8S 5“hafé' T edt ed:?%iss%S FEfon, the
phar maceut i cearpoiviee an fall fromthe netering cavities 6 through the

di spensi ng openings 9, for exanple into a powder channel (not shown) of an
inhaler. 20 If different pharmaceutical powders are accommodated in the
%orage charf® s RIFY e RASFeriyPearts | d§gécheghdwhen the metering

cavities 6 are located over the dispensing openings 9.
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
inhaler.
20
If different pharmaceutical powders are accommodated 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 inhalation

‘ air stream.

Fig. 4 shows a 1longitudinal 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 underside 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 1s 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



of the secondary cartridge 3, the pharnmaceutical powders then m x together
in the powder channel of the 25 inhaler, as far as possible assisted by the
inhalation air stream Fig. 4 shows a |ongitudinal section through the
-secondary cartridge 3 along the line _B-Egsi_n Fig. 2. The 30 filling position
of the metering slide 5 can be clearly een here, with the netering cavity
6 under neat lsedrnddry eca@tondoke Linder sidesed olid st Dragexehmiisor By To

reach the egimpiNgoRosd tkeBp1kher ft e, sl hde i BiO. ufcissgRyed to
the right until_this netering cavity 35 6 js flush with the di spensing

openi ng 9 aft®iH9 gHarhcEeRe cafhpbusiet LeBASf BRRNEEwnwar ds. After the
secondary cartridge 3 has been filled with a pharmaceutical, the top of

t he storage ch er of the - 15_ secondary. cartridge 3.is cl,osed off, for
exanpl e, élby Thehhd - o%’a %]?%bISSCPBfiFrgov%af’la‘—l%;g%‘? g.5 bJ% uFPPEBorit “REI di ng

or in sone ciawer vy tabl ennBnger 2, 5but Righohit tthee secondary shidei 8ge 3 is
shown in theanéqﬂ:?%‘gﬁe%zrﬁasﬁ%ncfwrig byt without the netering slide 5 and

the primary cartri e prinmary cartridge 2 is shown accordingly in
Fig. 6. 10 As can be seen fromFig. 2, a netering slide is arranged on the

under si de ofrHdqPIhdBy Ycaattibg8e22is ishdwie S\ Y Bs fnorighes.
secondagx cartridge 3. Th node of action_and the operation_of t

e he
met eri ng®sl iftfe r e§poff o th6% 6f 9% he’net 8ri NGEEFiHE of LtHE 18
secondary catrdmgsd 3pnasHeasuh@ens tléscoifbethabpyémaz Bamoonidgst 2,t he

primary cartini dgﬁezsgﬂlt% %&’pggr f%&eachelz?]é“@&fi&ar %artt@q_dw fargyidges 2
and 3 are joinhe together,” al'so covers the secontary cartridge 3, ‘as can
be seen atadg | 9ifpeiipPngang the teeeraticnr afi vdemaiknieme shode, a

ice for dodieqlong the auapsétyopf pharnmeedtisg! 49588 of the

15 secondary cartridge 3, as has been described above.

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

20 be seen clearly from Fig. 2.

In the illustrative embodiment shown, a device for
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
. 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 chamber
4 is closed off in the upper area 12 of the primary
cartridge 2 by a 1lid 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 o0ff the storage space
elastically, but also to ensure via the central pin 16
a length equalization and a substantially clearance-

free fit of the pharmaceutical powder cartridge system



remaining in the storage chanbers 4 or renoved fromthe 25 storage chanbers
4 is provided in the upper area 12 in an annular channel 13 (but not shown
in detail). This indicator can be fornmed, for exanple, by film strips with
-correspondi ng markings, as is described in 30 detail in WO 97/007083.

Accordi ngly, the storage chanber 4 7st&losed of f in the upper area 12 of
the primary, gartrigigesbhy snhale2d Whickh @t fhradaere itd ndest¢sbbedover s

t he annul ar, channel] 13 for th i ip for indicating the
phar maceut i*¢al® S %Otjorbqgé %ﬂ}e%ﬁ&?% 14 is in this case designed as
an undul ated spring 15 in order not only to close off the storage space

el astical | yy4 but pgloéﬁbééqi ensur epui a,hhercenteal 18 Nk tael epgifary

equal i zati on and"a stantially clearance- free fit of thﬁ phay maceut i cal
powder Bar teaufgei dgetem congectefnty &hie AraigthAanngch® antPhk&l er is
described i gutdddiel 59 ifBrWRrlfdd¥indlx AEsa pioivededeanst hef upper area

12 of the primyr 5_cartridge 2, connected tpo the an r gggnngh 13,
there is a.%%%%%%r17f?5r ﬁbgb%%engh%f éﬁg% %goﬁgaﬁgeﬁghgn Phhaler for
driving thenirmickead drprbenmeoeut dcal hdosrenpemadhipaorad@noves - doses
remaining or renoved. 10 It is al so expedient to provide a view ng w ndow
18 in the upper area 12, at the level of the annular chanpel 13.in the
primary0cariti dgealzo RSP Y WANLAR18 VHEENT (WY bl 8 £8 read
of f the devige {ippekndihal iy 4£oseseoh epbar BECaild CahnyBaPVetaanelenai ni ng
(Fig. 7). 15 Fig. 7 alsq clearly sho tQﬁt t.he r%gar¥ cargkhg e1§ i's
provi ded w th hBthél@ﬁéﬁ@§y1§QHﬁ§ﬁaQ%u} ooPEtHE eV L ﬂgcgrres%Qn i ng
r essi onsmaReknithposedbneary read rdfigecide (degic8) foal sodpreviigad in the
| 21 of _the secondary c dh{jggp ? F86l gﬁko ﬁ%ﬁﬁ P+ IgrY 730
cartridge 29pgeg ﬁ%d&%fE éﬁe ﬁfo ection %g i ch, éﬁﬁgthe Secondary
cartridge 3Fig.plskddd rohearlvwshave ihateddss PIBLNGEY heahpper98r &a 12 of
the primry;carfihd9Rq with hook elements 19 which can cooperate
with corresponding depressions 20 in the secondary
cartridge 3 (Fig. 8). Also provided 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 secondary 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 cartridge 3 as soon as the
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
the primary cartridge 2 after assembly. The engagement
of the wedge-shaped projection 22 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
depression 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.



2, leads to elastic deformation of the wall 21 and engages with a
correspondi ngly designed depression 24 25 in the wall 25 of the primary
cartridge-2 facing towards the secondary cartridge 3 as soon as the
-secondary cartridge 2 has reached its intended seat. The depression 24 and
the interaction with the hook elementt719 of the primary cartridge 2
ensure that the 30 secondary cartridge 3 cannot nove l|laterally away from

the primary cartridge 2 after assenbly. The engage t of_the e- shaped
proj ecti on 22SWFRPLRe H&‘iﬁiﬂ%ﬁ eﬂandéérsé’sg?%npgﬁ ilﬁggheorbrtf}f’rﬁr V\gﬂé‘g%t ridge 2
ensures thats &he secdxtamy ceadh i dgbezanThd sl argerbéeepbibbedddoweri n 35
order to disconnect the h el ts 19 they d L 4 ig. 9).
After such 538 ?y, %ﬁe q%%?nﬁggggar?%idgggE and tﬁgﬁgégéﬁgggy %Eggridge 3
can onby herepparaced frhom d¢deh JlarRrengaPA by ddstYoyi A§ ERERNEr 17 A
sui tabl e i ndexi ngefeRcalRe o Aravi fgsl 9BphRa UK Sof 2Bhanda2l fiakjeng each

other. This can %e effected, for exanple, in the formof indexed
depr essi ons®BRET 5 FRETEVLY 0nd i GPEHRSRRAHERT bf &nééﬁéarW%BBfﬁewlth
arrangenmentp{ 8r1 prevpRblegtiepar ahdoholfest kercarlisd dge uséder assenbly, a
correspondi ngly indexed matrix with pin-like projections and hol es can
al so be used. 10 It will of course be appreciated that other enbodi nents
of theshar macetdfilcalf poadere dar tappigec syse@nthatopthey embadicmantifent i on
are also COQEG%@%&&%{C&M&I? SN e SYEHBELEL §gRT sggx@metard&mrﬁgl dges
[

whi ch have separate i1ndicators for the doses renoved or still remalning,
or 15 synmetpi §her IRNEREIPR cAEar BAEREOTHA CIRRY® bkt EFAPIGetTET with a

Ead el enentyRkeR 1c0¥AI ASyame €01 & espeRdiidg dsndiltbtor have -sebhraREFERENCE

ERS indicators for the doses removed or still remaining, or

15 symmetric or asymmetric cartridges which are mounted
together with a head element which contains a

corresponding indicator.



0 0 1 Pharmaceutical powder cartridge system 5 2 Primary cartridge 3
Secondary cartridge 4 Storage chanber 5 Metering slide 6 Metering cavity
10 7 Metering slide channel 8 Recess 9 Dispensing opening 10 Hole 11 Foil
-eover 15 12 Upper area of 2 13 Annul ar, channel 14 Lid 15 Undul ated spring
16 Pin 20 17 Recess in 13 18 View ng vithdow 19 Hook el ement 20
Depression 21 Wall 25 22 Wdge-shaped projection 23 Recess of 12 24
Depression 25 Wall WO 01/ 43801REFé§ENCECE{)§EEQé12590 Clainms 1. Storage
system for powdered pharnmaceutitals, Tt partrcular for use or integration
in a powder inhaler, 5 for receiving a nultiplicity of doses of at |east
one nedically activihSsdanNCiaa Wddwddr | €astrid®e stpsa8R spaces (4)
whi ch are separate from each other_and are each intended to hold a
miltipli®ity of doseFBtey FREFTHIS active substance.
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-10 2. Storage systemaccording to Caim1, characterized in that the
storage system conpri ses a pharnmaceutical powder cartridge system (1) for
use in a nedical admnistration device (inhaler). 15 3. Storage system

accordi ng tecCloai/m3isexr 2, characterized in that the gd©/@8fo S-S S
further conprises a device (5) for approxi mately sinultaneous

adm ni stration of pharnaceutical doses fromat |least 20 two of the
separate staqrage spaces. 4. Pharmaceutical powder cartridge system
according to either of Cains 2 and 3, characterized in that the
pharmaceuti cal powder cartridge system conprises a 25 pharnaceutical powder

cartridge which lqd e or . maceut i cal
powder cartri dgce_tggt?st egn% a%?osrt%}ﬁﬁgﬁ%o %?ﬁg%@%ﬁb%}%%ﬁ%%??gleggﬁﬁ t h%lrtlij t he
phar maceut | ®8* BEYRMeFCEakEri @Fe eI aReit®t | Hy deworisleranihhaker met ering

device has, foar eacbivingha shorags idiapess dodes dABLEr RGGaVEAY (6)

for apportioni redeterm ned quantity,of each nedically active
subst ance pf“(?\#%@glﬂ}rjl ?ﬁglg?ofé‘g’egt%{’frﬂjer‘él%h) .a%gl%"’.‘S‘F’h&P"’ﬁac%ttR‘f%%‘F powder
cartridge systeemsactdy divhgcht arE asepdracharfaocierdazdd bthébatanicheare

phar ma‘ceu.t' = IchRE h@‘gEHEHT §UE'¥1 l(cBUEE I&?it' f?ci 9V\doef %%rstersJ dg% syst em
has a device for bringing together the quan?l I es” of ‘substatice apporti oned
by the mnet&edgaddamrettsives subsianege system according to one of Clains 1
to 3, <characterized in that the storage system conprises a pharnaceuti cal
powder cartridge Sl%%t em(1l) with at | east two_pharmaceutical powder

cartridges (2, 3PRFAEF TERHEMaIeCAt ARdstCohdadivrlagearatierr {254

in that the storage system comprises a pharmaceutical
. powder cartridge system (1) for use in a medical

administration device (inhaler).

15

3. Storage system according to Claim 1 or 2,

characterized in that the storage system further

comprises a device (5) for approximately simultaneous

administration of pharmaceutical doses from at 1least

20 two of the separate storage spaces.

4. Pharmaceutical powder cartridge system according
to either of Claims 2 and 3, characterized in that the
pharmaceutical powder cartridge system comprises a
‘ 25 pharmaceutical powder cartridge which has at least two

storage chambers (4).

5. Pharmaceutical powder cartridge system according
to Claim 4, characterized in that the pharmaceutical
30 powder cartridge has a metering device, and the
metering device has, for each of the storage chambers
(4), a metering cavity (6) for apportioning a
predetermined gquantity of each medically active
substance provided in the storage chambers (4).
35
6. Pharmaceutical powder cartridge system according

to Claim 5, characterized in that the pharmaceutical

REPLACEMENT SHEET (RULE 26)



10 8. Pharmaceutical powder cartridge systemaccording to Claim?7,
characterized in that each pharmaceutical powder cartridge (2, 3) has a
nmetering device (5), and each netering device (5) has, for each of the
storage 15 chanbers (4), a metering cavity (6) for apportioning a
predeterm ned quantity of each nedi cal %P active substance provided in the
st orage chapbexer 4)xaftrikiye plarsmreuthacal gpowdericar tfomdgesri(ryidy. 20 9.

Phar maceut | gl Roudercifa il oe oyst 6 30A0EdLRY LB QLAY wehanggt or i zed

in that the pharnaceutic er cartrirdge syste vice for

bringing togéErana Qjﬂ%ﬁﬁﬁtl es of substance apport| oned by the netering
chanbers (4). 25 10. Pharnmaceutical powder cartridge systemaccording to

one of ai r;;s 8 to 9, characterized in,that the % hng devi cesn‘(?S) can
be coupl®d t'oget FOTaSF 19Y S BHar ARCREEIBEl tPovthe Qbrtirdgs dydten -
according thaanretefridatuna] thdo the céradsm@erlsmﬁ:enn tbaprtibes a

phar maceuti cal fri 2, d 09

mechani cal | ;ﬁai%%\f%% % nat?qg‘fl CIgJ Ca?i)v\urca&]% rtr %ég)éelgsy #emq'gg%e%rﬁ%g to
A aim1l, ch&eadt iz achdaymadentionl ap@wdersgeﬁféa:esige(szl (2.25) sdridhg to
coupl e the RRRHTALRH ifal1 fvdeine C@Eéfé&@eéh&ﬁbe@ gpgether, the

phar rraceutl cal powder cartridges (2, 3) also have |ndeX| ng neans whi ch
permt 1021 coupling only of pharnaceutical powder cartridges (2, 3)

i ntended forms.thi PrasmposeitkdB. Jo@eracedrteabgeondgst ear tadeged siygt em
accordi ng % ai m 12, chara‘%t eri zgd in th at the in eX| g reans ?ave

el evations and %e%resm onshv% er nit coup}fl ng aChI yp a‘?lﬁ%%cé% i cal
wvder cart pogesy (Qari3yidd ch2, aBé ihatseredede  er ingi QGNUC}@OS@ Jandamii ch

e matchiRQcn metering device (5) has, for each of the storage
15 chambers (4), a metering cavity (6) for apportioning a
predetermined quantity of each medically active
substance provided in the storage chambers (4) of the

pharmaceutical powder cartridges (2, 3).

20 9. Pharmaceutical powder cartridge system according
to Claim 8, characterized in that the pharmaceutical
powder cartridge system (1) has a device for bringing
together the quantities of substance apportioned by the

metering chambers (4).

25
’ 10. Pharmaceutical powder cartridge system according
to one of Claims 8 to 9, characterized in that the
metering devices (5) can be coupled together.

30 11. Pharmaceutical powder cartridge system according
to one of [lacuna] 7 to 10, characterized in that the
pharmaceutical powder cartridges (2, 3) can be coupled
together mechanically.

35 12. Pharmaceutical powder cartridge system according

to Claim 11, characterized in that, on active surfaces
(21, 25) serving to couple the pharmaceutical powder
cartridges (2, 3) together, the pharmaceutical powder

cartridges (2, 3) also have indexing means which permit



el evations and depressions. 10 14. Pharmaceutical powder cartridge system
according to Caim13, characterized in that the el evations and
depressions are arranged in the formof a matrix. 15 15. Pharnmaceuti cal
powder cartridge systemaccording to one of Cains 7 to 14, characterized
inthat, on their active surfaces (21, %57 serving to couple the

phar maceut i caluplowter ovapt rofigehataceltiicgét heowdehe captrarinkeeut (2al

powder Cart@fu¥ﬁ%§ﬁae§)¥@£59hfév uggogggking means (22, 24, 19, 20, 23)
ca

whi ch perm t ° coupling of pharnaceu powder cartridges (2, 3) intended
for this purpose. 16. Pharnmaceutical powder cartridge system according 25

to Caim 15,1 char@ed &hddedt i fal Naoddier | @GkitRY dRANSyE22m 240 c8+Q1A8SI gned
in such a way that ,the coupled har maceyti cal powder cartrjdges g2, 3)
cannot be §éba?é?éﬂ frlom 33ROt Rkt 2§ aﬂﬁ\ﬁh?lthﬁaﬁ§§§X1 1Fpeans

Phar maceut i Gaveowleratdotis dged Sebemsadoosdi wigi ch o perreniaf €baphing to 16,
characterizq%ign Ega ﬁgﬁhaé) ﬂg&@u%i% Erpo & éénge ?%Stﬁﬂhg%) al so
or £l y of phar i S

has a device - -indicati ng e qua gutical ~’‘doses
remai ni ng i retsheistendgd divanbehrss ( Ppreposeempvddwhdshf heie heascbinge

chanbers (4)a1d8at Fhs RcQULLSALsROWHE! cartridge system according to
Claim 17, characterized in that the pharnmaceutical powder cartridges (2,

3) can be coupled to one another - 22 and to the device for indicating the
quantity of 1pharrreeviteatidasepseddt Nidagdridde sierage sbasbaisg (4) or
renmoved fromthe.storage chanber %4%. 5.19. .Pharnaceuti cal, powder
cartridge sy%?eﬁ%gégbr Vnggg?BaSE? & egf%5zﬁ?&t1g%§mf%ﬁ¥a%ééﬁ%c?8§ized in
that the phiepmessioral apewderavgetr idgehsyfbem L) ahagtrfisr. each of the
rage chanbers (4), a device for indicating the quantity of
phar maceuti cal doses ) , .
15 15. Pharmaceutical powder cartridge system according
to one of Claims 7 to 14, characterized in that, on
their active surfaces (21, 25) serving to couple the
pharmaceutical powder cartridges (2, 3) together, the
pharmaceutical powder cartridges (2, 3) also have
20 locking means (22, 24, 19, 20, 23) which permit
coupling of pharmaceutical powder cartridges (2, 3)

intended for this purpose.

16. Pharmaceutical powder cartridge system according

25 to Claim 15, characterized in that the locking means

. (22, 24) are designed in such a way that the coupled
pharmaceutical powder cartridges (2, 3) cannot Dbe

separated from each other again without damage.

30 17. Pharmaceutical powder cartridge system according
to one of Claims 7 to 16, characterized in that the
pharmaceutical powder cartridge system (1) also has a
device for indicating the gquantity of pharmaceutical
doses remaining in the storage chambers (4) or removed

35 from the storage chambers (4).

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

powder cartridges (2, 3) can be coupled to one another



10 remaining in the storage chanbers (4) or renoved from the storage
chanbers (4). 20. Pharnmaceutical powder cartridge system according to one
of Clainms'2 to 19, characterized in that the 15 pharnaceutical powder
cartridge system (1) conprises two or nore pharmaceutical powder
cartridges (2, 3) which, without the 1%cking and indexi ng means (19, 20,
22, 23, 24) ard e tdlenficaldesiaw mdyd OriridiRge: SyMety  Qiapel fy - SyFmetry.
20 21. Pharnaceuti cal .povPeé cartri?r%e s%[sgt em a orditn to gne of the
precedi ng cPARREhAFacter 7286°1 f That™™ helnrrege?i 7§ T TBISHT ¢ he

i ndi vi dual (gharomcendwved pomietheastoragescii@anb8¥shad¢e .netering 25
cavities (6) of identical or different volunme. 22. Inhaler for powdered
pharmaceuticals, characterjzed in that the inhaler conprises a _,

phar mace¥t i ddl- pRRAEMaERFitRe SPMASH (ERTEEEEHPE n§YEHSBO ¥FeCHRLIEGe
precedi ng clj NgigBean dMt€D&BhsPaArt Hidas s, ancexehengeapbe Aar tthat

the pharmaceutical powder cartridge system (1) has, for
each of the storage chambers (4}, a device for
indicating the quantity of pharmaceutical doses
10 remaining in the storage chambers (4) or removed from

the storage chambers (4).

20. Pharmaceutical powder cartridge system according
. to one of Claims 2 to 19, characterized in that the
15 pharmaceutical powder cartridge system (1) comprises
two or more pharmaceutical powder cartridges (2, 3)
which, without the locking and indexing means (19, 20,
22, 23, 24), are identical, show mirror-image symmetry
or point-symmetry.
20
21. Pharmaceutical powder cartridge system according
to one of the preceding claims, characterized in that
the metering devices (5) of the individual
pharmaceutical powder cartridges (2, 3) have metering

25 cavities (6) of identical or different volume.

22. Inhaler for powdered pharmaceuticals,
characterized in that the inhaler comprises a
pharmaceutical powder cartridge system (1) according to
30 one of the preceding claims as an integral part or as

an exchangeable part.



