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WO 01/43801 - 1 14 MAY 2004. PCT/EPO0/ 12590 Storage system for - powdered
-pharmaceutical s,” and inhal er equipped with this systeﬂ1¢bﬁ@ﬁ R0 The

~invention resgtgs, h9sg15t orage systemfor 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
treat nent of bronchlal dlsease% and  _a 8f ot her diseases_in whic '
medi cati on cAnCbRIGi veW e Wi a ToRe  aPP ?Ee t RATIRGRITHEA LRy Y

. atom ze solnhh@herOqumppedswumh|uMms|sﬁuﬂamle 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

il lustrati onPgscr2DtWono3/ 11773, EP 0 416 950 Al and EP .0 416 951 Al. A,

- ‘customary form of adnlnlstratlon in this connection is délivery via an

I nhal ati on device (inhaler). . Known inhaters for powdered ' _
phar maceut i c2re FHEFHdéoqtﬁﬁﬁﬁq%ﬁ Eﬂnﬁm%ﬁﬁ%QQQn§¥#t%msﬁﬁﬁlQQﬁ§ﬁ¥%%d al so

- inhal ation d@waﬁmacmhtﬁbahavela MR Re r et dﬂraaphakmhabhticéﬂ powder ,
phar naceut i cal g hi s co(i tlon i 1d known. gﬁ ?Hﬁ%OVIde
- separate stofage $ %8e§Y§ For Eien |n8|V|dﬁ§1 d%s%g%ﬁp?% pW& de

single recesyshgmspace for receiving a nmultiplicity of doses- of a

medi canggt . Known inhalers in'which a multiplicity of individual - 35 doses
are provided in separate storage spaces include those in which individual
areas of theBa@harenndr efeibr 1PM9M§iQMtr|a.pharnaceutlcal dose.
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In the fleld of treatment of bronchial diseases, and
atso of other diseases in which medication can be given
15 wvia the alrways, it is knowm ‘not only to. atomize
' solutlons or suspen51ons into 1nhalab1e aerosols but
also to administer powdered medlcaments. 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

is delivery via an inhalation device (inhaler) .

{’;' . 25 _ Kdown inhalers for powdered pharmaceuticals include
- " those for administration of a single dose and also
inhalation devices which have a reservdir 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.dosee,

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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An exanpl e. of such an inhaler is described in US A-5,301, 666. However, it
.I's also known to accommmodate a multiplicity of pharnaceutq ga 5
“doses in separate areas, so-called blister_packs. An exanTbgi valf
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
inhal er, is mesceikaegltor exanpheni N dF 440801884 Als 18e48riphal atjipn .
devi ce intotigizg_ b%'{)in gé pack can be inserted, which each have 'separate
st orage spac d ?dual QBEYETof alfowdered ﬁ‘IJre?'Prrac. AEal 4R which
can be enpti®atcomeodater ancxmln]atlpa‘i_nhltye aifd phah:hnacbﬁtim:laﬂJ atdoayiigdevi ce,

I s describe exa s _of _inhalers
with a S?Orgdgegg%)a%?P%ESaréﬁe %aq%l ty o?aqhgrdnaggg F%gl r%%ek :
descri bed i res@mRhe. Ofr sycha bl}r%t%ls‘(aﬁﬁbb \ﬁlOtrh %ﬁemihlangaabmesltem age

cont ai ner i siglegesibedetin iGervmnaRatoentodpeetht i eldon 846 £¢0y %@”Ot her.,
I n WO 95/ 312 7 n .i npqrtant -problemw th inhal ati on systens in

25. mul tipliY ofiHoSES1gP=E ki (% y S88KE vELBEbsBnce. daFPoseddmodat ed
in a common mmaw@e Sj)ﬂCéeSGﬂﬁ:BéﬂSbeﬂ'Eexaﬁl@Qret lieniory ©f e dawing dual dose
for oneypndividual inhalation. In this connection, a great nmany solutions -

have beén proposed, for exanple those which are 30 described in
US- A- 2, 587, Fu5- iahalesiay, @g4ide3s. 1rmmewhlc§apé511ﬁtarraag®$em$1f Qe

metering an iyt dyal sk olaphanERee W dioala PO ARL.LLOM usl L age Space

for a nultiplicit of pharmaceuti cal doses are descrl 9322
WD 93/ 16748 Jaﬂ%ll aEl 3@°§8§ e &n@q“ﬁi%@lzamcq‘sblwlAﬁnéx@ha@@eabl e

gcart ri dge f afar ebei \énijskietl Mbhei RIfitdsd YapbtrHegsewidth acRBaAIRC eyt | ¢@le powder
.14

VI\\/AAJ:(hZOSZSI nte&ﬁaeglggt er.i ng sI i de | S Q(S)(\é\nl]l{)egm 195 eZ}gamp4 5 A S

DE 195 23 516 CL.

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 2 165 159 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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Anot her inportant problem wi't h inhal ation of phar maceut i c 1 jlpW 2905*
.concerns the breakdown of 'the galenic powder fornmulations in l es .

-which can access the lungs. The active: ubstances administered in 5 this
way. are generally combined with vehiclés in order to achieve a reasonable
dosi ng capachRQtRET t he IMpRatERt v R¥oRteBubsWakde antnhalatbenf ur oifer

properties gihdhfadhat IBSEUHSAMeROWShceMichrhar LexaBbenCalk | Rhluence
the storage ll%\?ﬁ‘ 10 Pro oseg sol Lcttlons copncer ni %éthe deS| ns .of _powder
i nhal ers wi t9wWHitH ecq eSORMMCREEERS. atBESs R h nfeRded to

be nmade avaldcadaésaslnhanluags Theecantfiore inlis tdnoss aamﬂﬂsgtebed far

| 0 4 5 6 0,714, US-_A- '
5335, 508, ORI 3801 e iy o unad wiF R SRS, SFosal s
are al so kndwh tachievauxia i argasenabgy toiOSnger gepachéyai roStrehm for
exanpl e in Zfsdy cAH/41.ad0d t hasliughdd eatprit. of, di §%@S€S£u&hgstances

generally known to,. use_different. pharmacodynam cally activ
~ together. | PTRRETEHRNt CFn thdl RhIEPATBREIGRAL nBAYAEEr m WhAFE h§§rbeen

known for a d:angplé eamnihPbuésceushanaeyragactige.. Fr omthe

phar macphogi cal point of view it nust sinply be ensured that the actlve '
subst ancés or gal eni c substances do not_ negatively influence each other,
both in terrragoser efdlovtiams tdmlctmdwramd UHEt@rEISE.gme, ab§orpbwdar 30

Al'so in the ga5e Ofs mﬁﬁﬁﬁ%mlgcﬂ ?%f}pglg% OQH3Ry Pauger ,form, i %S' s _known

to conbine active substances ng prep are actrve subStance
m xtures. CoMESp&TE ndoh | §carkef guafde | rﬁ@lﬁ@% dm 1an - 8brand WO

63/ 11773, f@t@@aﬂpf@rfﬂﬁhgmabwﬁt hee descuali et Spghgiaitigagpng or
f or not e_rLgI aé% byggso% II}E erghgbgsi%when p5ar| n 7a1c4t'| veUS_A_
5,435,301, 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



substance m xtures in the formof |oose powders, the problemremains that
chem cal or physical reactions of 14 May 2004 - 4 the active substances in
the m xtures can cause these to change, particularly during’d Perol28Aged
period 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 avoid such di sadvant ages, thé pharanctodynam cal ly active

subst ances athetbete&er%umanamdyﬂﬁﬂﬂsﬁméeﬂlxseﬂuenbhalbﬁusb ehemparat el y

ALY tthgkhgrftéh %hl l% d|f %%Lﬁ? glff %s ance§ %E+%E|on

systens are a use act i Ps not only
makes adni ni 8tpaaUeR rnwhﬂ@hff|Qﬂm t 1©@dthéxUseﬁ céﬁgrﬁgseﬂ1x‘QﬁﬁﬁCt

adm ni strat | QHhéﬁB?éﬁeﬁe Roer t@l%npﬂnmeege, b%m@h sQdpkegaguch, megdigat i on
i npractical in cer

ain 15 di seases es gases can include in
particul ar tF35edH e %fﬁﬁﬁﬁg g@ f $htSttacks and where such
attacks nean that the patient's coordination and handling ability are
limted by pfigsi eabiar qwqmﬂudﬂgﬁdmﬂnuhgéantsxhﬁAtgmmramcedymmmfcmilyhis

S 20,2t hngcptbacks,he Al ot aol e WA on ot bher gl £ Lo bapr ove

known systens tor admnistration o arnaceuti ca ccording to
an aspect ofs?ﬁ@e%#%%%#ﬁr|hv%mt$%ﬁﬁr%¥ekﬁi?ﬂﬁuﬁﬁﬁﬁﬁnﬁ IOG%%ﬁe I gklEF dge

tsKstem flg:r_ géénhéctﬁlﬁﬁﬁl caifﬁ@lﬂmtsté@hm??ﬂﬁ?{w&tl(l @%@fﬁé |§r?r0¢[{l§l§!d t
e cartri syste or RVARA IpICI 0 es oI, _a eas
one medi cal | HEEEN VESBuBSFaRGe LoReTh 36T PUNRRGASES agd pdtts WM £h ar e

separate fromaéashadmhensamdt30nam@readhﬁﬁuauﬂﬂqun)ﬁhﬁ(hﬁﬁiﬂﬂ@&g&lngty of
doses of a pedigglly 1n£%t%%?§k@ﬁ0§rf3¥% a%@? Y5t €0y %Qr%F%Q tQut he

invention, it is poséﬂﬁﬁ make avali codyna y active
subst ances i Alffe fBHASS %Eﬁﬂer§Gdﬁﬁéﬁﬁﬁ%but}@ﬁﬁ%F?¥Fa in  Certain

15 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 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



35 separate storage spaces for a multiplicity of d—oses, 4mgv2 g%hl eve
coordi nated dosing and adm nistration 1 4 MAY -2004 - Q '
-subst ances in conbination, w thout naking _additional derrands on the
patient or nedical carer, .conpared . with a conventional inhalation of an
i ndi vi dual pRé&r frdiee Aqtdale pORREanceRl i t pewpinatdpni owalkhvatd makgng

requi rement s agaBy ieehi NHBHas8Rardt € tHor ﬁQEléﬁéceér' hdd¥edPr o ez,
i ndi vidual cartridges cont gl ni ng the sane powdered phar maceut i caﬁ

invention al S6MREKES it WpESsi bfe APYHTItRAHoctGMAR BN deof a cPéSe very

preci sely adap.ti&dldhlalt he PREEAALeuMLEADUL resde NY. D! I eSAMHN! V-
| ar ge nurg:)era |ffe cﬂgrtrld es.wth different netering devices. 15

The storage ség%e%f’%" par Sl &Fﬂ 'y characterized in that the

storage system conprises a" phar rraceutlcal powder cartridge systemfor use

in'a ned cg#, admnisik tl%#a%\eé:esgbgg%varﬁag@s FQr, ac gﬁrtfg arly good

conmbi nation 0 act ive su ces ageous |f e Sys em urt her
conprises a dBdivadugd aﬁ’ﬁ‘rr&)ﬁt@éie@l y anhaimiusthadneanst r owsiersid

|Iohar rraceuthphadﬁa@e&t&bam a{ thé?ﬁltnvéhryﬁcg{ taltlgose@ékl ake it %%%t%l%g%ces 25
nan a €o men e. pharnpceutica er, cartri
systemgb fa‘gﬁs%g %F%&Eelﬁq (%OVJﬁg‘?Mﬂe %%?t??ﬂ%epgﬁf:&ﬁeﬁéfsadéptl st two .
st or age chatrber’shel patiencaseyiilioits experdirdmg i & t hergespbadimeayt i cal
powder cartr h tergn vi_ce has,
L85 NASuflE! O0E NG R A %%%trflh&g;% e g%g Er8htng. a

for each of e"stora chanbers, a tmeterin
gredet er mi neWegaEARDt %eﬁflcééch medi cal | y active subst ance provided in the
torage chanbers. 35 Particularly in the case of fixed integration in a

15 The storage system is particularly expediently

charactefized in that'the storage sYstem comprises a’

_ pharmaceutical powder cartridge system for uée Ain a
medical administration device (inhaler).

20 For a particularly good combination of aétive
substances, it is advantageous if the ‘systéml furthei
"comprises a .device for approximately 51multaneous_‘
admlnlstratlon 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
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powder. inhaler, it can be advantageous if the pharnmaceutj owder
.cartridge systemhas a device for 6 MAY 2004 bringing t og1e hM’Kthﬂﬂll-
-quantities of substance apportioned-by_the metering chanbers. For a.freer
conbi nati on of .the active substances or~ 5. dose quantities by a doctor or
phar maci st , birtingsyeal sotodetlespedi the, homewdr tiids t heef st osulgetayseéem
conpri ses pﬁ@r’ﬁﬁﬁﬁéﬁl I WRleE ri temwith at |least two
phar naceuti%a powder calfltﬁrtf}gég)es“ m%f%%ée%g%ﬁﬁg%g'at | east one storage
chamber. 10 In'this connection, it is especially advantageous if each

phar naceut i ¢@lr paWlefe&Ar Idonidetaor? BBt efhdg acd:QWé:esuBQ@ahEe%aCBr ,
netering_devj ce has, fpr:eac he storage, chanbers, g netering chanber

of

for 15 appoftaSshi MR DT LRt BY nPn PRt ¢ yPBRIBACEShediltal®qy AtFPve
subst ance phevialgedbhente hberage,chidhbeiie sforhbe phauwmcetdmsalsgewder -
cartridges. _Palti ly.Lfqt nhar gtqH;;.i r cartri 20, system
wth di ffergnﬁé%%%gﬁbg%%nggwgggb{%a | olﬁf. | sgﬁ%\?%ﬁd‘éq t%lo aq’%gl.%%%ﬁ .
sequenti al | ywon Rrimegwiical pewdexpedrenidges shdeh tadivdiave at
interactiong Rfst he ROVEIRILL dRddicarents, if the pharmaceutical powder
cartridge system has a device for bringing together the 25 quantities of
substant® apportioned by the chanbers. netering In an advant ageous
embodi nent, Irhethekerddtheleviges dan ibe ecspaaiianpgaabaﬁtagaouléori*lf d
‘especi al ly good handlin i.t. I.s advantageous. if. -the, har maceut i cal powder
cartridges CAMm epgl Wrel] %&u31§§‘§t h?nggfﬁaﬁﬁgﬁFﬁggeBShﬂg p2r 15ty good
saf equard ag&viste,i nepdr édt eaeldi cwtticoringandéeiobt dazed fér emachctofie
surfaces the storage chambers, a metering chamber for

15 apportioning a predetermiped‘quantity of each medically

active substance provided in the storége 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 togethef. |

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



serving to couple the pharmaceuti cal powder cartridges 39&/{]{@&' m
pharmaceuti cal powder cartridges al so have indexi ng nean Y

coupling only of 1 1 MAT 2004 7 pharmaceutical powder cartridges .intended
for-this purpose. In this case, it is xpedlent i f the indexing neans ‘

have el evat |mwmep¢@ésupnwdm ckartpdddes couptndedonfyrof this - . -
phar WﬁCGUt'Cﬁdrﬂfé@erIﬁaEh&sdg;%%é’Wf@ Ps 2L&plRtiended; 4 Oﬁhéh&ﬁdeg%ﬁose and

whi ch have matchin el evaii ons. and depressions, Ln particular
el evations dMPREpr ‘éﬁ?or%l%Y%tJa‘P?%ng%ﬂdl rdepEessiAnst whisht r PRIMIG For

conbi ni ng cafdupxiges &0ty bhephh&fn&&@@ttlldaa] ;nﬁmlef caetﬁageg angkan

accordl nﬁ to the |§ @tIO% Oé exanple b a Fﬁ% j} i's exgedl ent
on tRei PXSct? Pr a9% §BIYi RYEEOSSouph C%'h ar?'é%eﬂ?FEQP Ypowder-

cartr| dges teﬂg@taheans heaphBar rdm’ezﬁss:adnq),omden 1parcarcduliadgesi fil sehbave .

| ocki ng means; W CHLRer ghl dRHRlddNG TRERHULRA P ML e () | Lledoes
i-ntended for this purpose.: espeC| a Iy ef eguardfagal nst
mani pul at i or By &kt hor i zed persons or to prevent refilli ng of the
phar rraceutlcal powder 20 cartridges can be obtained if the ' Iocki ng nmeans
are gn I n ch a way that, fhe c phar maceuti cal _ -powder - :
cartrl d é d%i‘?ln‘é? enéaﬁarcé‘ﬂfH 6 fe P aa'a%ﬁ%%]t%tpﬁ‘dﬁﬁﬁe 25

For handl i ng:dxyt:tiﬂg@at EgBtemi 't acs:c&diaaig ageous thie t henvahwismceutbeal .
powder cartrd sjgm.a a_, device for_indicating the quantity of
phar maceutlcai id%%esienﬁgl%gg?lns%helgt lrsag%x%'ﬁg gf %r‘ roé?mggﬁ ¥rom
the storage aHatrer surfiagssy t feuvangi f tot @l eohihencebdivatepondal
cartridges Gader coupled dfe<OngogapaLher @ bea&laec%\el%%lf %oenﬁgkca“ ng

t he quantlty of phar maceuyti cal_ doses _remai ning 1 n the storage anbers or
r enpved! Pr offidHe ¥t age AL FENHERITANA ARG t HBEPRES n’ét%’éﬁ-th caPepBhtier
cartridge sm@nim offorpharmaceutlcal .powder cartridges 1ntended

for this purpose. An espec1ally effective safeguard
‘against manipulation by unauthorized persons or to
Pprevent refilling of the pharmaceutical powder |

20. cartridges can be obtained :Lf the locklng means are
designed in such a way that the coupled pharmaceutlcal
powder cartridges . cannot be separated from each other
again without damage

25 For handling by the patient, it is advantageous if the
( pharma‘ceuti_cal powder cartridge system also has - a
device for indicating the quantity of pharmaceutical
doses remainj_.ng' in the storage chambers or removed from
the storage chambers, in particular if the
30 pharmaceutlcal 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..



35 each of the storage chanbers, a device for indicating the quantity of
phar maceuti cal doses remaining in the storage chanbers or [ ved i@fﬁ]the
storage chanbers. 14 May 2004 8 It is especially favourable,*f B 4 poi nt
of view of production technology, if thg pharnmaceutical powder cartridge
system conprises two or nore pharmaceutical powder cartridges which,

wi t hout the t@pkiimgeapéc5amlgzle>fiawg>urr%_r1%,,l afil.aorhdeﬁtei ng:llinﬁh@EV RilhOrof Mage
symretry or point-symmetry. For. a partjgcu y versatile use, it is
advantageousBFPguFﬁéoﬂeté¥‘¥ﬁ?Q£9ﬂ ¢es t%éein Ehﬁ?ﬂﬁﬁeﬂﬂﬁﬁa&acéﬂ?V?%ﬁ
powder cartricdgésidgee sesbemngagviises diwd demt i nakeorphdfinad4diet cnt

vol une. The | i 0 ed _par t;i cul ¢ st - ectjvely in

i nhal er for Bg\\f\rg%trfedr%%g?ﬁggggtél cé"’l%glév&’t h g%%ﬁogﬁ pha;{r%rac%h??ééld poavéd]ér
cartridge sysné@xingppl| mganison ofrehe lidprent¢ah, 15w h nhe rpharimeagat i cal
powder cartr k¢fRet¥ot &M pRGRUARGLEQ . the invention, it is possible to make
avai | abl e pharmacodynamcal |y active substances in the formof powdered
pharmaceuticals in separate storage spaces for a nmultiplicity of doses and
yet still 20Faehi£V§aﬁ©M1didhaI§ﬁdvdﬁséﬂgl@ndlsggmil’ti Sﬁ.:‘sa'([jaicﬁzl’angfagtebashag’@ﬂi ve
subst ances i onpj ion, W t.hout [ addi tional . demands_on_t.he
patient or ngagcg%?e\g%%%rr?? %gor%pcaersed%v%mkt ﬁﬁg C%Irl]g/%a‘ﬁ% %"F\]al quﬁarfﬂaaﬁ%tﬁcoq‘l an

i ndi vi dual phargasegeirdalidgesderavarmeint hout ca2btaddi vifordalenttardili my

requirempnt sq; kketsn@al worRssi bl e to make avail abl e powder ed
pharmaceuticals, in active substance conbinations for individual

i nhal ati on, whose individual active substances are inconpatible with each
other as regahdsin3énsionagen| béenstbepurstiablaily oostheffestosadly itry. 14
-MAY.-2004 - .8 inhaler for powdered pharmaceuticals with such a

pharmaceutical powder cartridge system .

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.



Wthout inplying any limtation, possible exanples of | Cli
Substance conbi nati ons are: budesoni de conbined with forﬁoltmaﬁyezﬂgtf
fluticasone conbined with fornoterol,_fduticasone conbined with

sal neterol, 5, genot erol.. .conbi ned w t hi pat ropi um hr om de, chopyrrol at e
conbi ned wi t WiFBPREt MY ing eBR¥dAGL MR he dPREERLAS! rsFam of

| ot eprednol gaohi nadt\zmah s@b@t@l@wl d’0|c&$rﬂ:alrlf@lﬂ£@1@§0n§rw:thbﬁdé@@hﬁﬁ@

- nonmetasone" - L1h salnetero | L Uum crono ate wit
reproterol. Eﬁ ﬁ%ﬁ WV\%%] ai?F%EEEB t’angzugaﬁﬁﬁﬁgﬁ oﬁg’%ﬂﬁlﬁd\/\h"”&ﬁh the -

i nventi-on caﬁomoappbled Thut ddasonac| udmbimed exeinghl e, shimmttahrelgroup of
bet a- syneat hegy, . 15 I, oter rol, gerol,

sal neterol. Posglg%rg éexa c?,gllgli rom -t VL%H rouﬂ'5 1];}8%%?:?' cos ero "ar e:
budesoni de, 5%&99?%?59%@5@- combapﬁéaswh§h tﬁPéW@ﬁﬁ@Péne 1P§?§Eﬁén@ﬁol

nomet asone, cbhpihsal i gerh Cfékﬁ@@été@ Posskplaaawampkesbh ham t ha 20 group
~of aaticholin gl CS ar& | patr lTg@sum br oni de hi ot r opi_ um br-om de,

gl ycopyrrol aggy PBYET BI- B Exa M FT VI t He Bro‘{HfTQﬂ' yeBPEStasgne’ .

ant i - m gr ai nesmhirednowptih nesalnmatreadsil , fdigpidihine crdmoglaiaept anthlhe

fol I owi ng Ca:Pe??oEé?g ;fromthe group of peptides and proteins: cetrorelix,
i nsulin. crtonrn, parathyroid hornone, factor VIII anal ogs,. ‘
interferon al pha, i nterferon beta, heparin, FSH_ (follicle-stinulating

hormone), cokishiAtst %@”ﬂ@tﬂve?’%&ﬂ%q:alr&:@olzoﬁb W%%g!ohg thfod@%h\i%h

substances nentioned here. The pharmaceut| cal cartr e system
gescrl bed i stB6i tHBTFFHn aFPnac]P?v@@l}Hﬁ%ncgénvm%%o Svet EP&d i n

owder form erdmpllal ni Sremed thye 35girbhg! atdon. b@yaampathaﬁ@m@qb@ cation
of the spéste 1%” of the rreterlor%% devi ce, he i nvention escrlbed is also

sui't abl € ¥ or FA%PLon of TEEVE Sdust anceF O Wht Th' cont APRPEGERE -

formul ati on5§almﬁtexaﬂrpl e PosbiMle 2064amples ~ 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 groﬁp of anélgesics and .
anti-migraines are: morphine, tramadol, flupirtine,
25 sumatfyptan. 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 | | | .
_ﬁsé 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 described is
also suitable for combination of active substances

which contain liguid - formulations, for example



10 solutions or suspensions of pharmacodynamically active SE@?%ZﬂﬁﬁﬁA'
.Phar maceuti cal powder formulations which can 5 ‘expedi entll @ ith
-the' pharmaceutical - powder cartridge-sygtem according to the invention can
contain varlous active substances, such_.as, for exanple, apalgesi.cs,
~anti-all ergi BeIUBAPPEI GF cSUSPERR R Phertiiacpdynamicad fesactive
anti-infl ammetbsyakBesubst ances, antipyretics, corticoids, steroids,
antitussives, bronchodilators, diuretics, enzynes, cardiovascul ar agents,
hor nones, proteins and peptides. Exanples of anal gesics are. codeine,

di anor phi ne, Phaihadeohdrephi ne, pewgeran nEprightsnphsand whipghi ne; céh

- exanpl es 5of é:%% %%hﬁig}' eBe- AhEell OFRBLY CLALC Bﬁh?mé@gutESQQC:Tg%lier

- exanpl es of an loticS are cep ﬁa | osporins, fUusa

peni ci | i ns, CpERTaATET F¥Sten uaéﬁpm}@gn t%&%oﬁ&‘ﬁ@%@%nﬁaﬂeﬁpaé?éﬂ nes,

colistin. t@@fﬁaugl Nac@X ! a@&ft&méghol biengi G ,ar ergp ab&aﬁbﬂ@,,
at ropi ne nethon#trate I pratropi um br OX|trop|un1bro t.rospi um

chl ori de and®PRtSEFOEPam  brom dePtexd FEglﬁﬁ antlhlstaﬁPﬁégHBFéc
azel astine, ahtezhbashengiand nebmmmhmduamln@yanplaﬁtmtlﬁﬁnammatory

| amaor v subetances o cbeghonetbasone. pudesanide, 25 Letepisdnol .

dexanet hasone unr sol casoné ane-’triancrno oné
nmomet asone; @R%ﬂﬁﬂéglﬁﬁslanterSGhvéslaterﬁarcodﬂnéeamésnoscapZM@esexanples

of ~ bronc hOd&é@é%é‘raé&ﬁlQﬁr‘rﬁﬁbﬁ'&%‘ IR Olpr SOE DML €50k, peptaRELET Ol

ephedri ne, i nephrine, fornmoterol, 30 fenoterol hexoprenallne |buterol
isoprenallnég a?EBﬁ?otéH%roPna ?ﬁb?ﬁted@?%l ‘%Wiﬁﬁﬁﬁénal @morphlne,

phenyl ephrl n@lhﬁ:hfﬁmbﬁphﬁ)ﬁﬁol a@r@etaﬁalhbm erﬂﬁntarwpcaé.ﬁtﬂm molt@hliﬁber ol,
rimter salbut sa sul f ont er ol rbutaline a

Lol obut Pl - St lat ok SR TeFLereity, SO TP ErrauTiatbi: defi dencn
exanpl e ofzmﬁ@mqynmlis expppiles ofamplitdisiticaraievaspbhipspgenns, ar e

di I tiazem ang, ol QG N¥ECT | Nineomycin, penicillins, pentamidine,
streptomycin, Sulphonémides‘ 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 rmethapyriléne; 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

'bronchodilétors are'bambuterol, bitolterol, cafbuterql,

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

‘salmetercol, sulfontercl, terbutaline and tolobutefol;
35 examples‘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 axé-



exanpl es of hornones are cortisone, hydrocortisone and dni, o/ ——_ |
.exanpl es of proteins and peptides are 14 NMAY 2004 - 11-DL§CR$§8b§ﬁﬁé,

-cetrorelix, glucagon and insulin. Further active substances which can be
used are adrenochrone, colchicine, he in, scopol am ne. The active -
subst ances dyicSiicebdyinmy ¢etafowxdbitp) egtanagenusad dnsulder halwstiers aci ds
or as pharnmaceuticall a I €au hO | Mor-Ta N sed .

i ncl udes, . f &Cetelféanpflelgsﬁlglﬁgig%l %ﬁccgﬁa %ﬁa?%n?%‘?t %]?r?%ﬁb or a%gflgélgl' netal s
or am nes, foorlahanipieaceerarinpergenel a0ipRondNe FETAVR SUPSERRERA
carbonate, Rudnogen,bapbialg S dgn ol UddlR, asodirde, WdwNate,

| act at e, panpat e fumarate, nal ate, .mleate, cluconat | actate, .
panpat e 5 an@Sdphat®E Eder s REATTRGS P . ¢ %%%fée a%%f_é\fe; o
acet oni de,. RIRRitdhs dvbriepr | 68at e valee atiacliBleblowEver , exdmplayent i on
not- only pernits the c | hed: . adniplst ' f . di-hf.ere ered .
phar maceut i (%Ysgji#o_%?ﬁgfb%ﬁk%]ﬁ? r%\?Eﬁné?%lg%a%rdg'{sl(gsaa]bl?{l?%otggby_
conbi ni ng i raiivieluial Eart riegmEepe t h adedad@ve pbeteecsg 2euppReRateutical ,
makes it pp%seltrpgo%%%r tqﬁ,&qﬁéﬂ t P e 2 d Y&&¥n Pr eghsetytadapt ed
to the patiént, wthout requiting a correspondingly |arge nunper of -

di ffereh® camanidlrs wi Fhlgriferent WA ng dEFrbeRateyy cofpaF#EBn with,
for exanpl e sihie-Lod! rinda8tknowal 2 d,r of1WELRZLB07Q3ctate, pamoate

and sulphate. Esters can also be wused, for Qxample
© acetate, acetonide, propionate,v'. diprdpriondte,
valerate. | ' :
15 , .
However, the invention not: only permits the combined'
Aédministration of different powdered pharmaceuticals in
equal or different individual .doses, but also, by
combining individual cartridges with the same powdered
20 pharﬁaceutical, makes it possible for the doctor to
provide a dose very pfecisely adapted to the patient,
without requiring a correspondingly .large ,number_'off
.different cartridges ﬁith 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;



if the individual cartridges are arranged, f.or exanpl e, 4i;n i -of |
~.dose volunes of 1, 3 and 5 n, dose volunes of 1, 2, 3,‘l zlf l@\%?bﬁz 10 m .

-can be obtained 30 using just one individual cartridge or by replacing the
second cartridge by a dummy as a saf ég&gr d. 35 The invention wll.be
expl ai ned i#R;igheat en dedwmiws behowl onigtituwHierienceedtoioh | ushratghe a

embodi ments.. Figure 1.shqws a.pharnmaceutical r Ldde Sy shem -

accor di ng-tBh?ﬁgaFﬁV r’rf:ia(c)lnpq e p%arxgtgéej%:#gf%es}ggt\é%? Fllﬁé}%/%ﬂ/ 2%04 - 12° Figure
2 shows a | bngehuedional section through a pharnmaceutical powder cartridge
system according to the invention; 5 Figure 3 shows a cross section

through the pharmaceutical powder, cartridge system-according tq.the
“inventidn, Bigngethe3lin8hAWR i ndFi gFE@SS, FiSGHtER sh&gvéfoéqu'bngitt}iﬁji‘nal
section thrgHghracelQ iRRar mafdd Codr eal ddgé dgesoémt hecphaimgceut itded powder
cartridge systemaccordiing to.the jnventjon, .along the line B-B.in Figure
3. Figure S1BNEREISN 0Rdi e %sjéﬁ %b_rf{ i c}‘au]g%u%% %‘nar maceut i cal : o
cartridge of the pharmaceutical powder cartridge systemaccording to the
invention; as in_ Figur secgon GaAdidH0e) s EL YRS BnSRoWE &

| ongi t udi naﬁl%&‘ﬁ ongt h%ég% a%otﬂg&rr}b]g%{d harmaceut rcal cartridge. of the
phar maclut | phbrpewdait st r cagsridoeemhic CHedi PRAFBRERRT L RGentRIFCEs' in.

Figure 2_(p¥:5%&£c%%’té}§9@&;5cg6&a%§ tcshayws anverwieh, aapbagragssat i cal
cartridge of = 25 the pharpmaceutjcal powder cartridge systemaccording to
the inventi 8Ang &t ddt JIi19He i3i ustration in Figure 2) (primry :

(ca‘r_vtri dge); Figure 8 shows a view of a phar mace_uti cal cartridge- of
o Figure 5 shows a longitudinal section through a
15 pharmaceutical cartridge of the pharmaceutical powder
cartridge system according to the inirentionj 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 cartridgc 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

acccrding 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



30 the pharmaceutical powder cartri _dge system accordin o] ntion,
.simlar to Figure 2 (secondary cartridge); and Fi guregbtlf M}&g Zﬂggde Vi ew

-of  t he pharmaceutical 35 cartri dge of_ 4 e_phar maceuti cal powder cartridge
system according to the invention (primary cartridge). Fig. 1 shows a

per specti ve PRa}IGCes tdCayl a@o‘g@%eﬁﬁrﬁ ngyseeRnhd Wit i 6AR a3 e in
the formof @i4tMaY i20Qh Je'i{cliﬁ't@gé&&@éltm&ﬁheﬁoﬂlﬁEb eabbﬁna@ge ﬁﬁh%ll@ﬁ 1 which -

can bhe fitt i n_-an exch bl e nner tp.a hal e The -
e et | e B A e P a8 P RE Ly 1 2Bl s,
phar maceut i cabngdwder mrtwodgharﬂaaedtﬁcal powebeh eattriadgésr agamhanber

4fora harnac _ pv@gr din ect e _
" phar naceéatlg’él eé%%v\ﬁkthc%rtrlo 7 sys %HI 54 2#1015 & (,P’Ir%n}ﬂg1 le‘ﬁzlg{ecﬁe t 00,
10 it is cl erpiwgedyi dent t hat the phar rraceutlcal powder cartridge system
1 in this case consists of two. individual cartridges 2 and 3. For the

sake of clarity, a distjnction is nade herei nafter bet ween -t he primary
cartridge 2 & And YmeiRat y s8FEiPAge BT YRR oF hehe PPEIpRESHESH ] cal
powder cartr pegeer2 cmzd:radgmmymnam istehege charbgr 2.f Glereeaio/ing the

same ph Jrece ti cal f ceuti.cal ers s has

al reagyeibeen xpt2i e ar‘ﬁ%o %%(389% t aachggxﬁ tH Eﬂ%‘ﬁ%‘égﬂ%ﬂ?cﬁmﬁﬁ%ﬁj
cartridges gaazmdifigeas sysheinerilng devideisn cheef oconefisasnetodr i rtgvo sI i de
5. Each of ”rﬂﬁd 1 Qulan9 c%!x‘tqg%sg%sc%péﬂé% aﬁﬁge RE ng%a‘é'ft i

recei ving:.volune forns the antit I's to be na e av Iable
for an 25 i Ah&REEctien can e@% 91’-?6?%@!5?381? @etéNQﬁfbsEllge@tﬂ%Iﬂhrough

{t he - . phar magaitiralgep QVUeHA CERE T bdgensusheMak itk tHhe EABR of- Add Fig.
2 at th eve of the mnet rlngwalldes é) t he netecﬁ ng slides 5 are :
di spl ac | eP ﬁlrglaﬁﬁlgﬁ r?gl er cartridges 2 comprises a.

storage chamber 4 for receiving the same pharmaceutlcal‘
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 forme 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 Iﬁetering 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



slide channel 7, at least fromthe filling position shown to %@\J}mtyl ng
.position. For the sake of sinplicity, the netering sl d!e ,
primary. cartridge 2 and of the secondargy cartridge 3 are here 35 shown as

being mrror es of eahothr and neter Lng caV|t|es 6 of the sane
size. In thep#‘ﬂ]’?‘\ e‘_s%n)fM%jiP Aremgt § sterage shemias as
can be clearldy $men fthm Hngter:?ngf otadt#t MY 2004 viden ph:a{ém&e;ﬂdma{g pOWder

to fall f e a oth rreterl itie .

the meter] ngCo R L 0 Gag R T e el 040 2 I R SLE IO G bofRen® o
.desired, théesdred.ngthei dedexigwn Béld@&eoﬁl n:ta@ ape 5 mevEtdyi higtposirt i on :
(not shown) By %wegerﬁdglmﬁ{ls(ﬁaet shosfi@Why QhglBRNEET nbahal e(%oé O der

~exanpl e as descri bhe US- A- 5, 840, 279. The enga gefrent neans of t

i nhal er in t FROWRAs @fed RAWIRY \inpal ¥t #ﬁroagﬁmpﬂ-ecé%@@ss:ramdéd

corr espondi nggyy_rs 8@ ,2gser aneas ehigaQfentdift PhdddBsy ﬁef(rjt \rl\%l—_cgge hvfg&of the
secondary car e 3. Th nptyi_ng position is reache en the ering
cavities 6.arg F(L)Lc?gt edlrbve'sh{’ﬁe PEFen<T R GhERThgs Qroigcy\heﬁ%ﬁh’é‘zﬁbteri ng
slides 5 haveeceacked & maso\acxiecﬂl onrrespenpiha\grmcem | Clad ﬁlOWéE‘I‘ aﬂ:aaras‘ aI I
fromth t gkl NG dsp I ng.-op I.ng

exanpl e%'ldr?taogg V\% Iﬁcrlﬁg%n I (not c?}%lr?m 2 EH& |8rf1hal%glr %&qqfn (?3?4 erent

phar naceutlcﬁﬁrﬁe\?oésles3are accommodat ed i n the storage chanbers 4 of the .
primary cartridge 2 and of ‘the secondary cartridge 3, the pharmaceuti cal

powders then oget her in the. powder channel _of the 25 i nhal er,, as far
s.possi bl e gggl s?’@gtﬁﬂrnghep?ﬁhﬁ}g{ll ohS . TE3CRedeamer fha amhesing

{-ongi t udi nal caetties tehraatghl bbatedecvrdarshe adi spegeidgabpeainhe |d.ne B-B
in Fig. f% T%ﬁen 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 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



30 filling position of the netering slide 5 can be clearfery} aere W|th
.the nmetering cavity 6 underneath the hole 10 on the und SNB&YOZ @Jﬁe

-storage chanber 4. To reach the enptyifpg position, the netering slide 5'in
Fig. 4 is noved to the right until this hetering cavity 35 6 is flush with
t he di spensisrRCoOpdaryig Rxhrdddte 3pHda nadeaeficafhonder cerrrfle, débwhwar ds.

After the segondarwicagt rddas 3 Rasibeesy i | had V‘é"? a pyphan reeguhiical . the
top of the sto {age chanber 4-of the 1 4 Y 2004 - 15 secondary cartri dge 3

s closed offeld3RF @xahBl &°MBy OtREANSUHF3R1S BFFOF0i | cover 11, e.g. by
ultrasonic welding or in sone ot her swtable manner. 5 I'n Fig. 5 the

secondary cartridge I S,_shown |n a n_Fi 2 but i t hout .
the nmeterin %IF&%'.%’ aﬁgetﬁ Cﬁﬂ %%ﬁr\f{\%ég ; e sglrl“ﬁhr er|dge 2
i's shown acceami gy as EngFiglO 2As lpen widiseen themétgrify alncée,er,ﬁ ng ..
slide arrang%gdag%éhérmg SbQEtQEdbgezp“ mary cartridge 6. is 2, in the

sane way as econ ry cartrirdge 3. The node of action and the.
operation of the nmetering slide correspond to those of the netering slllde

of the 15 sEeONFAIMasdf bél‘c@%d@e as RASHRAN LessFrabeglaborerigBy 6.

contras%L the pri marﬁjcartrldg h%s. an pper area 12 whi¢h, V\,hen t he
two cartPi dd&s FamndPe 3 SHL | ety %l DG TEEVES © dridary
cartridge 3 azaISam@ead o] hﬁaseendetsadby cffr otr]neEl @xidariyn d:daftricﬂglet 2ati ve

Smbodi ment S/1PW0ned o] Sfaf Ok I AL "GecbBIYATILIN Do phar MR T cal

doses remaining F n ¥ chanbers Foms or age
@hanbers 4 inoge oofd@g;mwn tamﬂ uplper oppsatien, @fari:mrmehermgnﬁélldm (but

of shown in.glet@kbdnaThis i pabsat oprcapnbe £OERRENGf Ok18WA™PLE Rudilm

15 secondary cartridge 3, as has been des¢fibed 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 dgtail).

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



strips'wth correspondi ng markings, as is descri bed in 0 deta|I in WO
.97/ 00703. Accordingly, the storage chanber 4 is cl osed1d1ffMAP{ 2084upper:

-area 12 of the primary  cartridge 2 % alid 14 which at the sane tine
al so covers the annul ar channel 13 for “the filmstrip for indicating the
- phar maceut i talindesesuifableofinbialtde | $dch3bnl4inisaler t hiss demstridesd gned as -

an undul at ed S 15 d t to close off the storage space
el asti cal | y, nggs %Sgng%r g“bw :i t(ﬁjev(%:éent ral pin 16 a length

equal i zation and a substantially clearance- free fit of the pharmaceutical

powder cartéigge %ﬁ‘é{}f&bé“ MAY 3004 4 plc_t} Lden azsui dablenéd n@lleﬁarﬁuch an
i nhal er escri In outline alsoin WO 97/0070 o.nrovi.ded in the
upper afea 2Rrb&rifdge pri senpeadechrt it ?mEa)ﬁﬁeE?‘@&ntei t]%e aTifh Qr

ChﬁnP6| ].}3, ikher eréée:ﬁs r qusﬁ)ﬁ7eﬁgageﬂ©ﬁgerﬁzﬁ’lt aofdrd vir imeangawps ainan
I nhal er for, ing e indicataor Q of arqggeutical
8F r &ftbveldr YoM | tH"I ]'Fns Uardle, SIREL: Ofc Al

doses renmi ?ﬂl GX 0 expedi ent-to provide a Vi ewi ng.
wi ndow 18 i numbhe - ofpehaamesel? icatl td@&%\ﬂeﬁﬂn@inxlh@ aﬁnnﬁla?’VEdchannel 13
in the primary cartridge 12, which viewi ng window 18 nakes it possible to
read off the device for |nd| catin doses of pharmaceuti gal_ renoved or
remai nilfy (Ftgis7yalsasexpedignt) g@ FreYide shoWseVYhRY PRESEM it '
cartridge 2¢nks upffedi doha Wi h Beokirl erepds 49 ﬂhbchmﬁﬂaio()ﬂﬁm’ﬁ@l vvuth

%’22658?23! e e Ao TR YR a4
tovards thempkiegRry Zdscalile dge 2ead afifiedpe- slevped praj emdmatz:mgml ch,:

en  the sgegndary: GHALEL08uE: k81 PYhRbdd O PELAYi hEkE AFig. 7).

15 PFig. 7 also clearly shows that the primary cartridge 2

is provided with hook elements 19 which can cooperate

with - corrésponding depressions 20 in the éecoﬁdaiy

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 projecticn 22 which, when

the secondary cartridge 3 is pushéd 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 thé

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 ordér to disconnect .the hook elementé 12 and the
depressioﬁ- 24 (Fig. 9). After -such assembly, the
primary cartridge 2 and the secondary cartridge 3 can
only be separéted from each other again by destroying

them.



recess 23 in the upper area 12 of the. pfimary cartridge 2, leads to .
.elastic deformation of the wall 21 and engages w th cQr, ingly .
-desi gned depression 24 25 in the wall 25 of the pri ma‘f;# &Aﬁ?@gg 2 facing
towards the secondary cartridge- 3 as sdon as the secondary cartridge 2
has reached its intended seat. The depression 24. and the. interacti.on
with the hogk el.e ts.19 of_th ri rtri ensur e 30
secondary c¢ tsrqjdbégge céﬁ%gfclﬁlﬂvgcﬁ%at%?% | %%a%}ya?lf%gnﬁi teﬁe tglr‘% %112 -
cartridge 22&f teerd adbefdting ThechngddwrentThis f ceRebReRfCateséd BPBj ection |
22 with the'emgﬁ'ea}t ed;, depr,gssisgR4 df t hRaBKLART YicgHdddidats 2 gRgures
that the secondary cartrjdge can no longer be pulled down in 35 order to .
di sconnezt PREIfSEH el s ToCanBePRET de&dh esSi ofSY24 (1R g. 2B9TRAFt er
such assenmblyratemdiit MBéy paevehddag? sushidel secofidame caattiilgge3 can
only be separated fromeach ot her_again destroving .them_. Y 2004 -
17 - A suit &5 nﬂ%ﬁ?%i‘%an Al 88’?5%58?8%8@33’0#% ?gc\a/v(eial Eléa @F’%%é‘g%@m

- faci ng eachpdtrharikelhmo st in=fdmt tied] ef ocaneadapl be bsethe form of
i ndexed depressions and projections in the manner of a key.. In another
arrangenent for preventing separation of the cartridge after assenbly, a
correspbfdi 7gl wilidex@dcomrsexbei pRPrgriatede Bed) ithonsearadhBrBEScan
al so be useg 1G,d tpihhaObu€OUA S epbRABRP G AR d hafs dheacesbadhgents -
of the pharmaceutical powder cartridge system E'Ordlafn to thia |Event| on .
are al so corféei Vbl eNVEBFLERaMSISe WO %%?rﬂ%ﬂ’? Br &m’r@f‘?‘?}i’: TartPidges™
@/n.i.ch have ssapafadic i odi aavanmetide tdwer dobdges ewbieth drawst | séparateni ng, -
r';15 symmet.rig. Qr asypmetyic i da i : . thgr. with a
head . of enert TP TRt nEhe %%%r%s%%ﬁ' NG fbnr}dlasggtlor? %ﬁ%ﬁﬁgﬁﬁER NCE :
NUVBERSL 5 symmetric or asymmetric cartridges which are mounted
. together with a head element which contains a’

. corresponding indicator.
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1. Pharneceutical powder cartridge systemfor use in a nedical

adm ni stration device (inhaler), for receiving a multiplicit %%% s of
at |east one nedically active substance, with at least two s ‘o 336 paces
whi ch are separate from each other and age each intended to hold a
multiplicitya g poses of a nedically active substance. 2. Pharmaceuti cal
powder cartridge system according to Caiml, characterized in that the
pharmaceutical powder cartridge systemfurther conprises a device for

appr oxi mat el y si Mght AReoUS: ; A &:{Hvﬂerra@a?_%rghggﬂg?g@&ﬁmf&@l gloses from at

| east two of the separate stor spaces maceut 1 cal powder
cartri dge sydfenfacEedicay Q‘ﬁnl(ﬂﬂfﬁtrﬁaiil@rl 2deghgeact erhzkrrlin tiear t he

phar maceut i Cched&Wﬂﬁﬁ car i 1dae, BYSE @R b 888 @ Rharmageytigal powder
cartridge whic ast t storage ,chanbers. 4. Pharnaceuti cal

powder cartr g éc§§styeﬁ1c ¢¥6r i GtaPSeCI Witz atohgpatt &MPz 84°FR%Nat t he
phar maceut i cabacpewdehichr arédgephasta ﬂﬁbrereai‘rgh depteee, arahdatheadret eri ng

devi ce has f stora a, neter ca f or
apporti oni ngag%gﬁgggt gr mﬁﬁg b h‘é%ﬁ?ﬁlg% ¥a8E %%ﬁ?ga?f%ygalg?gb‘e&}ﬁs st ance
provi ded in aphevstemla@@amnbers 5. Pharmaceutical powder cartridge
systemaccording to Claim4, characterized in that the pharnmaceuti cal
powder cartri dge stem has a device for brin together the quantities
of substanceZapportPERegeByicde mIEEmg @ﬁég‘éégge 14S¥#8£12004 20 6.

Phar maceut i cakbcpedtag cabtrtﬂ@ﬂnsys;en@mmmmé@ iqne ﬂHaLCI aipss 1 or
2,characterized in th t lar macey powder cartr e system
conpri ses at %ﬁgﬁrg?ce?mi‘)cap arpncgceutl car 6%8& Efé?{?rpdgesﬁbﬁ each have at
np
| east one st opagsiehanbedevice for approximately simultaneous
administration 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.



7. Pharmaceutical powder cartridge systemaccording to Caim6,
characterized in that each pharnmaceutical powder cartridge t'iq[s r;%;n ng
device, and each netering device has, for each of the storagé c??'anbers a
nmetering cavity for apportioning a predgterm ned quantity of each

medi cal |y acti ve subst ance pr ovided in the storage chanbers of the

phar maceut i c pﬁg cartridges. 8, Phar e tical . powder grtrigge system
accor di ng t TACRAL B rl?%"é%mf &t 9Gfe Sﬁﬁ&?ﬁaé&ﬁ?ir &9 pBwder
cartridge syenem)fnaelmmi@vl o= fhrcHaragiengi zédgeh hehat hehquanti ti es of

substance apparLo0Sd By f Ny S SrLNG CHAMELS o0 o RRANTRGEULT Gal Jpovder

cartridge system according aracteri z i'n that
the neteringvdevhaErei-iselc popred caygbrhdges 1whmﬁm@ehﬁﬁeaﬂtpOV\Uer

cartridge system agtOordigiget enamBepf Caims 7 to 10, characterized in that
the pharmaceutical powder cartrl dges can be coupl ed toget her

mechani cal ly. 11. Pharmaceutical powder cartridge systemaccording to
Cl ai m 10, char act @Hazedh dautidedl mEiwdet | seristid@pe eSy s 5@t vadgo tiggupl e t he

pharmaceut i c ﬁ rscaéﬁékg%éri%&t hﬁrthf%?e g@ﬁ“%@%gﬂécgéﬁgé’i‘der

cartridges a ave [ hdéxi
phar maceut i CB@W@@V\U@ﬁr‘ém@deb@mcﬁtmﬁ@dm@rdetm@e, p?erCbose 14 May 2004 21

12. Phar mce@atﬁ%eeewﬁg 884t ELdggagySkEM RaEA Q%nghetgtgr%g@ 11,
characteri zed)é%rg%t at the indexing npans _have el evati ons and depressi ons

whi ch permit€ F¥hy ao‘ﬁﬂleﬂn%h ?%E%utf%lamor&:‘a"rq r4 dges which are
i nt ended forprhdetpurrrﬂm ansanbi th baveardt eledig-aklevattone and

depr essi ons. df t (f%t &@I oe/}% St :Er{c? %gl%n%é%te@fa%%%rdl ng to daim
[

12, characterlze ons a
P armaceutlcal powder cartridges.

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.



depressions are arranged in the formof a matrix. 14. Pharnmaceutical powder
cartridge systemaccording to one of Clains 6 to 13, character'zgq?hn
a

that, on their active surfaces serving to couple the pharnaééu f %omder

cartridges together, the pharmaceuticapbipowder cartridges al so have
| ocking means which permt coupling of pharnmaceutical powder cartridges
i ntended for 1£hi s Eh@rpeseutisalppomosde Garddi dssnders el 133 Y3t em

SCC_or di 39_ t eod:haiammlm, ﬁhng@ﬁ&:@éi_»zgfaldidmnF1 BRktt bﬁ?! Qﬁ}ﬂieﬁﬁln ﬁ@ﬁns?r ed
esigned in such a,way,that t oupl ed , phar maceuyti cal .powder cartri dges
cannot be se ﬁyﬁtgaev¥Fbﬁpﬁaéﬁgoﬁﬁ8geﬁﬁépﬁsww HggtpﬁéﬁﬂﬁeFQHQllng

Phar maceut i cahlpowflepheamtcedgécalspemiaec enditid dge@ ondieth Gxa ms 6 to 15,
characteri zed. .| t e i r.cartri .system al so has
fnlBnkl _faptﬁgfgggg?gggaoggg RRYMRT neaL! hLogR

a device for |n§|ca i ng pharnmaceu 058 remaining in
t he storage ehavideravrndedspegssiens t he storage chanbers. 17.

Phar maceuti cal powder cartridge systemaccording to Caiml6
characterizegﬁin that the @harnaceutical powder cartridges can be coupl ed

to one anot her - 14 FREYIS664 352 L REVEE T KR TGS 1O GaRi SR T the
quantity of tphatabmelfjcahadaseeriesdi annghiant the slievagdoghanbers or

renmoved fro o) h 1 rggﬁe td ca er cartridge
system accorgléﬁge%%&%g%ﬁ%r %ggg%:?gflngnl %n fé)fc%a#ngg?ggf zed in that the
pharmaceuti cal powder cartridge system has, for each of the storage

chanbers, a deyi cenk@hackidicali pewiRe @uantdildyofs phammBeaulifalg doses
remai ning in_the stogﬁg: chanbers or _renmpved from the‘stora%e chanbers.

19. Phar macetPi 88F 105 1§ b3l dysCEOARISH Y B 5R8Tef Wainms 1 to
18, charactetheed antihatstheaceharsaceihgcab poudee thetridge system
conpri ses 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



two or nore pharmaceutical powder cartridges which, w thout the | ocking
and i ndexi ng neans, are identical, show mrror-inage symret Y, ﬁr 04

poi nt -symetry. 20. Pharmaceutical powder cartridge system accordf r?a to
one of the preceding clainms, characterized in that the netering devices of
the individual pharmaceutical powder cartridges have netering cavities of
i denti cal ora@icff%Per‘FthQ/oFi@h@.CQl. fomaledfertpomdered pHaanhédnt i @ll s,

charact eri zeghiaRmaRatu e 1 Nhakes GRMRAIINeSy ain PRAEMRGIMI £2 cRIMEEE s

cartridge system according to one of the preceding clains.
Title: STORABE SYE&TERFFERCMEBITAVENTIS ¢ R*FORM AND | NHALER PROVI DED
THEREW TH [err]

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.
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(57) Abstract: The aim of the
Invention is to improve the application
of powdery medicaments. A storage
system, especially for the use in or
the integration into a powder inhaler,
for medicaments in powder forin |
and for receiving a plurality of dose§
of a least one medically effective
matter is provided. The Inventive
sysiem comprises at least two storage
chambers (4) that are separated from
each other and are used for a plurality
of doses of a medically effective matte
respectively. The invention also relates
to an inhaler for powdery medicaments.
Said inhaler comprises such a cartridge
system (1), whereby said cartridge
centains the powdery medicament and
is an integral component or can be

exchanged.
(57) Zusammenfassung: Zor
Verbesserung der Applikation

pulverformiger  Arzneimittel wird
ein Vomatssystem filr Arzacimittel in

Pulverform, msbesondere zur Verwendung oder Integration in einen Pulverinhalator, zur Anfnshme einer Vielzahl von Dosen
wenigstens eines ‘medizinisch wirksamen Stoffes, mit wenigstens zwel voneinangder getrennten Vorratsriumen (4) fiir jeweils eine
Vielzahl von Dosen eines medizinisch wirksamen Stoffes vorgeschlagen sowié ein Inhalator fir pulverformige Arzneimittel, bei
dem der Inhalator ein solches Arznelm:uelpulverpatronensystem (1) als integralen Bestandteil oder zum Auswechseln umfaBt.




