; e3eJ/ 87, 223d5RN6&86\ 8T8 N18 March 2003 WO 00/ 23037 PCT/ EPQQ/QK/FS‘% 3
75207pct Two-chanber cartridge for nebulisers The present inv<1. a4 %%q at es
t0 an appaoabasoleconpri sing a closure-gap and a cont ai nercimpsbbessbor m of a

t wo- chanber cartridge in which an active ingredient and a solvent can be
stored separately until the apparatus is used in a nebuliser, and to a
propel | ant520ffpet acti ve substance concentrate in which the active ingredient
is present in highly-concentrated formfor storage purposes. The cartridge
according to the invention serves especially as a container for nedi canent
formul ations for use in m‘%ﬂﬁﬁﬁé&ﬂri%%Pﬁ%ﬁ%e% aerosols for

i'nhal ati ve or nasal application, especi ely Oor use in propellant-free
.nebulisers. In the International Patent Application W91/14468 "Atom sing
Devi ce and Met hods" and al so in WO 97/12687, cf Figures 6a and 6B and the
associ at ebharesant grvieption reltesipan appayatuy compesipg aglostgraapfande adni ni strati on
of a nete eF uan&]h of £ at.i ve .agtol ication is

: ' fluid pedi f i nhal
descri bed®" TR S UL Ie;%%gu?it‘gg?%halgg%ecéﬁ%ge nltr’ftw@éﬁl Iflr?f‘%hvei‘ggrg%'ﬁ eaf‘tdead by neans

N suc
of hi gh pyobsmttsh betored sbphitfleBGHEP HelipBarafis @S @ed aNE nstNR¥Cdnd o4 this kind
of application, it can be necessary to decant the solutions which contain
t he act i vopeltpanediice acteve substanasrmoatendiate igoviittathe aptive ingrediwnt ispmesent of ai r
and gas r.eﬁ{i(gcme i S in%gged. Cont ai ners whi ﬂ;‘ are. suitabl.e for this

pur pose, 'BresyEPReER orny fof StAsBEPUROSER i SAririgfge peoeLdiBgto el i cat i on
PCT/ EP9S/i@ 34 s%&e%éﬁe_?_iﬁw RE G e8ntafiblld? mie_ethlegt {%ﬁmﬁﬁﬂ@ng RF ubdfa purposes of

the present 1 nvention. e’ cont al ners descri be ere are above all

sui t abl e fdebnlisdiofr predlicieambhHicosuthd fohn intattive os hasakbapplivationaedpecighty farer i od of
time in the_formﬂf afn aqueous or ethanolic solution. In order to increase
the shel fuseilf gropellapirireedicpRlisessi ents in sol ution which break down after
only a few nonths, DE 196 15 422 discloses a cartridge which has two
chanbers for the separate storage of the solvent and an active ingredient
in the fdnorthelnternptiowht Patent ApsltvatiosNe@al/14488¢ Atomztngcetice gigle i s desi gned
in such a way that when the cartridge is inserted in apparatus for the

product | JHeBiod handaads@dlV O 97 hefiddy 5. Figures £ ael OBranddbeaspgsiaiod 23037 PCT/ EP9
)10758 9 ddiEr AR hodleti{ et M oDl o8 Glinitfeud Bh BFk FlllerlPqRERR} T AL €0 bY
r, sot Iren

a canula 1n the rnha € actrve i1 ngre cones I nt cont act

W th the sl fisidtimddicantedt £ ibladlaiBie application i S odivedd In Shdhhongphlisdtj & cartri dge
for storing_inhalation fornulations in the aforenmentioned contai ners has

nmany advanedigemgentspltioniineonverted hrmeprs of high prespure into 7 lmataspessible specifi ed,

b SR e

i ngredi en a suspensi ons ored in the

af or ement Jowtashs itaEHDEIntailr tid Bk O Rigedibrts 1A corndinad va it balyguaialint eed t hat
active ingredients formulated as a solid will dissolve sufficiently rapidly

in the soimyeunt of 8is anghges repiduelissineladech Containpm grhdelt arp suiteblcforthiat i on can

only be achieve rth oa i el ay. +1.n_thi .e-free use of the

i nhal er c‘?i‘a{P‘S’eedg‘iﬂ%eﬁ{’éﬁ%g&faP%egé“il‘{stewg%&ém%}&ﬁ@& e present invention
sol ves t hRCRIEP9S/03183 QB S¢hitH SréiTeferetcelvildbs hﬁa@fdfmlwurg)mmﬂme prior art
in that a new two- or nufti-chanmber cartridge (container) is provided where
two or nopresens inyeniden. sThsf cantainérs dedcaibedthetenrerabentei ablsuitable ber tBossr ed

separat el t}llecfliggrplqer?tg (\avh?c%oéarﬁ%re'stored over a longer period of time in the form of an

aqueous or ethanolic solution.

In order to increase the shelf-life of active ingredients in solution which break down
after only a few months, DE 196 15 422 discloses a cartridge which has two
chambers for the separate storage of the solvent and an active ingredient in the form
of a powder or a compressed tablet. The cartridge is designed in such a way that

when the cartridge is inserted in apparatus for the production of the aerosol (inhaler),
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In particular, the invention relates to an apparatus conpri si
cl osure-cap and a contai ner which can be used as a cartridge ?g%r‘érl‘ ?1%93
for nebul iwe6&§2308n the cartridge, at |gast one active iFgf/%pg()%ggggand one
solvent of a therapeutic formulation specified for inhalative or nasal
application can be stored separately until the cartridge is installed in
t he nebul ittsechadtbes PBRhfdoBRinsABe A@velingFedignt iHpaRtRfe8 BT W @n@h Phinger s and
especially the high-pressure atom sers from W91/ 14468 and WO 97/ 12687,
Fi gures 6ahafad, spthatribie adtivedngredicnt eothed dnfe copaétonith thesolyantindhd ar | y

itable. Here, the tri I d t hat t.he. | y- st d
component SO QAL ERRO bt oRbroe R g Gl 7 SoHEE sl AGEMARE | nhal or
Wi t hout CWﬁie%;@m%f?&*%@%nﬁfne?ﬂ%sCr‘%ylaﬁv%rﬁ&eg,h%mtti% BN ERERMula

preparation is forned, ready for use, "Wwthin the shortest possible tine,

pr ef er abl pf thietihhaleraad specifiedtandeastde plosisddolyenvit périetrates tleehambends. I n the
cont ext of t?%ﬁ (@#ﬂsent i nventi Bn, it is uninportant whether the nedi canent
for mul at i SHIhsAAINSthe gotive 1ggrsdicat Far this season, ingrmesticam et YSEFRSIQNG Calhat i s
critical b sidpal inttngaifogé'nrf@hltiahédjéha ef hFdrﬁle}IﬂmQ,eit%Qrphbtea%!éy% w fluid

formul ati on whi ch can be converted by nmeans of "a nebuliser of the

af or ement igomadtety fiat aciive ingrediernts sarimuled asdh<llidtwivialigoplveastficiently¥8 March 2003
WO 00/ 23037 .3 PCT/ EP99/ 07589 application. For _adm nistration by inhaling

usi ng t he FaM#NIIB thegobient. 5@ than teclepibest astine I%Wé%wpnqeaiermnna@amaiv b the form
of soluti I r [ h | e farm.o uspensi ons.
Wthint hgagi(e:g%d:wgﬁgg,‘[a hfesclegagg (:Ifg:(ﬂglg iwgg’, tk&r‘??ae'fe}ig(%rlggs% gittlgenlgkﬁg%l]a%%egrwl&at om ser,

i nhal er asit dirgidgp isassdy diffefum ser, and al so netering aerosol and aerosol
are used as synonyns unl ess otherw se stated. Description of the Invention
The present invention is constructed in a simlar manner to the invention

in the af i.oned documen |96 15 422..t0 the entirety of. which
Fof er ence L PTehdPEUR] SHYER I dorsgCreb e Bt idu B e ol
accor di ngtiedpridt@rt iR @R aine thds ofinultPafinbeyBark s i(Bdaik@y & @bvidédPri ng
formul ations or ingredients of fornulations: the container of the cartridge
and anot h&thegshiavenerrmegeicomppaenty ef the ihialation forawplationtche be losadrseparalslyof t he
cartridgef Sone i ngredients of the fornulation to be administered are
st or ed in’Pﬁéo%%%ﬁ@E?‘until ready for use, while the renmining ingredients
are stored in the container, including the majority of the liquid
conponent. This |iquid conponent contains the solvent or suspension agent,
or the mafmpatigulah¢heiofentpnaelatiedo dmapratmasdomprisingonclopireteraidla) a sol vent,
and optional ly ot her copponents whi.ch will.b eci f.i cal descri bed nore
Pl Ty her SpatateEiich sof RE SRl drachiiaes PoneinDBF Rl ol of Rfidsdry of ¢ he
formul ati gpleh@t dAB a ih@l‘iﬁieﬁ@ind o?}e%elveﬁﬂ c}{f%ftﬁé’raﬁéifti@fbﬁxhﬁﬁki&%@éih@d with the
er o

active substance in the chanber. In the oW ng text, no great

di sti ncti for inkalativever nasdl\applicasioh eambe stondd separately until thelcawndge isi . e. the term

"solvent".in des a ture of.sqlvents,.unless otherw se. stated.
Conver sel )‘PStﬁJc?aé’{} B'Pe neEu e)g@mqgcg?e(as o ﬁ‘tiléS.GQI’ Mé"rﬁsﬁwﬁrait%@erétanﬁ?east t wo
fluid, chegldehiyual E%ﬁgﬁé&u&%ﬂ?ﬂi@@rﬁém Weld 1Y R1488 384 W6 ©9/12887,1gibored in a
pharmaceutical | y-stabl e manner in the abovenentioned chanber over a fairly
| ong per i 6d and 6b iand thefassdotatecederngiptinn, sreparteiulariyrsultsbler Hpwms thelshstriggear s,
especi al | ctiye ingredients which cannot be stored, in armaceutically
Stabl e marnaAPRdSebABE S PRarREy (OB CorBRRIents fan B GHERHLEF BHENTIERES s pan.
18 March 8083 cartridge in the inhaler without causing a blockage of the canula, so that the

medicament preparation is fomied, ready for use, within the shortest possible time,

preferably within a few minutes and possibly within a few seconds. In the context of

the present invention, it is unimportant whether the medicament formulation which is

to be applied is a solution or a suspension;, what is critical is that the formulation

which is to be applied is a fluid formulation which can be converted by means of a

nebuliser of the aforementioned type into an aerosol for inhalative or nasal



WO 00/ 23037 PCT/ EP99/ 07589 The chanber is preferably forned i?Sh@%chZOOS
cl osure-cap; however, it nay be |located el sewhere in the cartri , €.9d. In
t he i nt erworoo@kosthe container. For reasons of clarity, pdrkfgoeayrse of
this description the expression "chanber” is used for both a single chanber
and also for a plurality of chanbers of the sane type |located directly

adj acent gpplieftoraMrhgministidtRhDyahh@ingh S heIRe mhhleCdescrlibd Krababrdias at

| east one but preferably two openings. The closure-cap i s designed so that
t he cont ebfivéever, foreulatiensijethe fosm obeolutienssire geredeliyrprefertad to Hiosg inghe of t he
chanber tprou h the .one opening which is present in every case by nmeans of
an ext er nal i APPPERYRY even when t he cl osure-cap seals the container
tightly. This opening is hereinafter referred to as the inner opening. In
addition, the chanber can optionally have a further opening. In the

cartri dgeWsthgl thesdomeorfahisidestriptionahe expressivns aehwdsar, atomisdvambealer and t he
external enyvironnent can be de by neans of this opening, so that e.g. an
obj ect , - sHIEFrPESSWe OISR ARfLARC Mmeteling agierol sad aSiaplATe B ST R Wor A T od
can be iﬂhﬂ&%%ﬁ%ﬁﬁéﬁs i{pe chanber from outside. This opening wll
hereinafter be referred to as the outer opening. It is expressly enphasised
that the terns "inner opening" and "outer opening"” purely serve to
differentiate bhetween the terns, and no direct conclusions with regards to
t he posi tPeserigtion pbthelnyestionrj entati on of the openings are to be made. |f

necessary ' [ a . e gver. the. ot of the outer
openi ng. Tlﬁet é}%f)rng;ﬁl gepg%?grfggsc}ﬁlﬁgeﬁiﬁ ha’% H}éﬁ%hné%g tQI tggéﬁgﬁg%f g’pﬁh%ed in that at
| east oneafofentdatiop@Pdicigfent DE, 1961 522 Rrhé emirety SPRVHIctORErORRAVING, t hi s
opening) is connected to a novable EI unger, sealing the opening tightly,
whi ch carexpeesatyhednade: Avin IE19615 ¢ %tb%m&geta@cogg@g te the inventibehaby neans

of an extennpal.canul a,or an external r.od. The inner. opening.of the chanber
oan bo. ol BIERt R RS RIS ba B or e B Rfions 2 TrdsBREhes 5P bt Zhy: e

easily- bré?iﬁ_@iinéf&if*@lﬁ@éh@trﬂge AN LR RerRYAbéavseR s prefefib®Ftfed TBeout er
opening optionally provided is sealed by a plunger, of such di nensions that

18 March clongse-vap oD tix3GETidge. PR e RpsedieBsof the farenilationtte behdmirdsteredght | y on
the one hae}g gtoreta)d'] 1In thé Qhapmeberrnljl\r/u?i\FrelaggE R)r%gee," w(ixlfl%qgee rremt%Yning ingredients are

stored in the container, including the majority of the liquid component. This liquid

component contains the solvent or suspension agent, or the majority thereof,
provided for administration, preferably a solvent, and optionally other components
which will be specifically described more fully hereinafter. By the term “majority
thereof” is meant that part of the formulation to be applied that is not already
formulated together with the active substance in the chamber. In the following text,
no great distinction is drawn between solvent and mixture of solvents, i.e. the term
“solvent” includes a mixture of solvents, unless otherwise stated. Conversely,
however, a mixture of solvents always comprises at least two fluid, chemically-

different components.

Active substances can be stored in a pharmaceutically-stable manner in the
abovementioned chamber over a fairly long period of time of, for example, several
months or possibly years, especially active ingredients which cannot be stored in a
pharmaceutically stable manner in ethanolic solutions over the aforementioned time

span.



application of a force on the other hand. In sone enbodi ments,, tl\@éré Rébg‘nger
can have a hollow interior and have an opening. In these vari aﬁt X ?

pl unger ca@ dolohds7st he entire chamber exactly and the actpMepigghgdi ent is
then located inside it. If necessary, the plunger is arranged so that it
si mul t aneously seals the outer opening and the inner. opening tightly, and
no further sealing elenents are required to store the active ingredient,
tightly sealed, within the cavity of the plunger. Wen the cartridge is

i nserted The chambien kreppreferabdy tramed an de closdretaapabaukvien it mey belehted penetr at es
t he cl osure-cap an ther.&gb% direﬁt I% or i.ndirectly opens the sealing

el ement of SEWRETE HhiBe Caidscn 8. Hithe nkerior of i€ qatalfishi eved by the canul a
tearing, penetrating, opening or noving aside the sealing el enent,
preferably starting froma point outside the chanber. |If necessary, the
canul a caForalessonopeaatitie irsthalcomge ef thisafescriptiomtie @qiredsioni thinbdrhe chanber .
The seal i ng el ement n%Y be a sealing foil, for exanple. Alternatively, the

canul a mayegifeskoth gsnglecfyaber prdpalsgfor a phirpley ofsbambereothesamagwe s

i nserted j - L ORgr ing, e.g. the sealing
el enent it;g@%t{e?ﬁgjreamoz%ctepf}gﬁﬁgralé&eig,grl?ﬁ@?%}bg}rlé ober?ggagga't he plunger or is
opened as a result of the over-pressure fornmed in the chanber. In doing
this, the plunger is either pushed right through the chanber by the canul a
until it The rhamber bagyd leasbonabid prefprablytgoionemnghel heoresrerear isor it remains
in the ch er Jdn.such a that .it .does n i rfere w.th .t he. w thdrawal
of 11ui d HAERCRE T Dot Grif celptsR e belloEhd BUSmUBREhTS: he out or
openi ng, MRehhbEMhRUGH MR orRBpeNiRl WHich i§ PresBift ik S8ty lclsdB thednorag function
of this elenent. These include stoppers, balls, spikes, platelets or seals
of vari ouextempkigfluenag, ewoarlienghd dpsuse-cay soals theedndaingr tightlyedlhés or screw
seals, or_simlar. Thaz apegar%t us ﬁ%ﬁordi ng .to the invention can be used as
a cart ri oYfEnIE Sihsreapakies retesrod tp g5 H%qrﬁpgfﬂﬁg'ati ons and al so for

conbi nati on preparations. In the case of nono 18 March 2003 WO 00/ 23037 G
PCT/ EP99/ 07589 preparations, the active ingredient is preferably stored in
a st abl e Inoadditica, therchambeheanciptintally, havb e filnther lopening ghnetie sartredgsfs t he

phar maceut, c reparation to be applied, .anmong.themthe majority of the
e conpimtseRatRR. § huBidtl it Shin o S0 s Rt enERr b e on,
the acti Ve £AHPBPETs SistPeing! $dhats 2 afl bBRLE shal 41 @lifhthegt laher in one
si ngl e chanber o? In S\/ari gﬁeclhg’nbers I%ﬁat heﬁaétsi ve | ngar efgtin\egﬁt’s whi ch are
used havestopppnj 4 camid, b apllladyerantd sirebd introdhed itthehedmebsefremt i ve acti ve

i ngredi ent can .stored in.the ghapber, as descri bed above, .The ot her,
nor e stab?‘éts'gﬁt &3@ ql’ﬁﬁ’l"&d’f‘ﬂﬁ‘ﬁr teb@%ﬁfﬁ%&%&ﬁ@t%?f WEYALL HdS sol vent or
SUSpensi 0gyReg 1588 tHaPtHe REmfsOMRE Bdningainl “BhieY opchid” Pubdy k&t e of
this is thapt% tﬁxeel%}tpd?er |t§ stable in tﬁlzﬁrné% vent oveqr)ptﬁldeg,i%ﬁt eﬁded st orage
time of swvidiffatentistetbetvaen theetrrms, afitheo diredtfcoh¢lionsf with eegardstte thtge t hus

filled can he substantially extended, conpared with a cartrid cont ai ni ng
the fini sﬂ%%tl?fh%‘f Eéﬁ't‘arq@éllemﬁ?%‘b%gtg? ppsnings\Are fpbefapde Beﬁeﬁ%"g’gi]ﬁ:%es bei ng
stored | NieflbfdiBiLll AR/ HLE et Ak ARABY M ARe ShefigaPPI Ted until the -

cartridge 1s inserted 1n the inhaler. An active substance can be stored in

t he chanber as a powder, granulate, in the formof a tablet, solution or as
a suspensjon. Cenerally, for storage of the ma erialgﬁr materjals in the

chanber, §u? ewferedsmhgdimeninthe ghambgrds ehapacterisgd unthat EORG ¢RI and rapid
di ssol uti the . I Lagreds ' : o0y ; wo subst ances
are br ougﬁ?eﬁ?lfcl)%e(?ﬁé?%%%ﬁ vggggﬁlsoﬁgtﬁggﬂg%ﬁglg%? Hgg gjsls\g?gﬁ%?égﬁ gtrar ed, which
const i t ut moaablaplinger, 3sglingtthodpenivg tighelyewhich raebe moved e onaitiof ¢hesubst ance
concentrate according to the invention contains one or nore active

subst anceShamphes o epen the chambesibymagagsohan exteranlaanpla o5 an extemabiok er abl y be
used for inhalative therapy. The invention therefore also relates to the
use of an active substance concentrate of this kind in inhalative therapy.
The acti vE&he uliet apating ofbe ohdnbied caic bocldiadeither bhmeamvenimovabieay be
converted, by dilution with a pharnacol ogically acceptable |iquid

opt i onal | §topper apenatgblsheastibeekensegmbrang o avpthier groyaklggealingslementt o

phar maceut I |y - lat i IS into an
il abi o eouebPRRREEbYRBalPfHRARY i Kol Allach bFich SnbARKREEE L0
held in the container (2) when the cartridge according to the invention is
used. The pharnmaceutical preparation which is to be adm nistered




18 March 2003 WO 00/23037 7 PCT/EP99/ 07589 together with the aghj \(&2 3
subst ance concentrate determ nes the precise conposition of the di ue%(%.
The activeosdepséance concentrate accorgding to the i nvenpigpepiass to
solutions or suspensions in which the active substance is dissolved or
suspended in highly concentrated formin a pharnmaceutically suitable liquid
and whi chitgegs gRahamber GRS dnnthé BAS hindeb@ah b8 nfves IRs ER dhambbepyst or ed
therein for a period ranging fromseveral nonths to possibly several years
Wi t hout aappligetien ofor for¢eoon the otliee hpdar naceuti cal quality. The term "active
substance concentrate" denotes a solution or suspension of one or nore
active substances which is or are present in highly concentrated formin a

‘phar maceuty Gald éfn@t{iﬁﬁ@ﬁtﬁ,bth% plipet BarPav@ a%hle&,:igt@rief r@qﬁara@aﬁb é}ﬁ%éuspensi ons

are preferred, as ey have ‘proved particul ar stable on stora The term

"hi ghl y cbrthesd vaaiaed, thd @hoigescan ftlbtheentireathambendxatieamicthe wetivgubst ance whi ch
is usually too high to allow.the correspondi ng solution or suspension to be
used for iNgresientisihen fcated apsidroitit fnepessyysios Plingpospramedgodhatift ed. In the

active su . t.rafi of . i stance (or
substance§§ naii/goé])%@g%gﬂ%eg&ggn@gﬁi"%%? ??n%%?érjﬁ%gmg%g%ﬁg%gaﬁ Pégﬁ’ﬁ%gr?epar ation
to be adniealifig eleabnbyar@rdqairtdto Ddre e 4dive rediemf wghalylsgalddGyitian 40, nost
preferably 250-350. According to the invention, the active substance
concent r a#3véty afthe plangast i ve subst ance concentrate for suspensions is
between 10 ng/ M and 1000 ng/m , preferably between 75 ng/m and 1000

nmg/ M, nore preferably between 75 ng/m and 500 ng/m, nost preferably

bet ween 10MefBhéltariitge 4ORséEdTh thedinBalbD G lcalas bi fodladated iRekamBAe250 Mo/ n
and 350 ng/ M. For solutions the range of concentrations is preferably

bet ween -~fldnetrgtesithesglosuBGoamandrtherepy dfreatlyisiryndizectiy eperp3hewpaling elanies00 g/ m |

nore preferably between /m_ and, 200 [ and nost preferably between

75 it SIS MRS REPHRE. {Ra S P SeRAPL By DR B e B Resent | - one

embodi Mengpind BembPinutiat I(:)I{E%ii’{%fg%&h&ﬁ, ﬁr@ferrzhﬁ%ktﬂr\fﬁ@tﬂdﬁ{‘a bBinfogtfdeent rati on
y

of between 10 ng/m and 50 , preferabl etween 75 ng/m and 500
mg/ m , nothe chamben dbhgcessaryytlescahOb qag/also opawl theGealing elément dronps poipt ef er abl y

bet ween 250, ng/m . and 3 /m . For 18 March 3. WO 00/.23037 8

PCT/ EPOO, DHBHGHE ﬁh%{P‘g‘%fi 3365%41@&&9%5 maé’%F&rsﬁ%Cn‘f%&zfganfof FATHEs to be dil uted
to a concentration of about 0.9 to 1.5 ng/m . The concentration data relate
to ng of free base fornoterol per m of active substance concentrate The

active suAitemmatiedy, thaygartda say psash ttegplomeer witd tie chambeuwhenithe cértidge is

adm ni stration by inhal ati on and ich are soluble or capabl e of being
suspendedBSertedi tﬁ%&héi?éﬁ?iaé%ﬂp?& ¢ uher %Pené‘}ﬁsﬁ-gng‘neé?ﬁl‘é‘é§ °fhE preferred

active SUQﬂ{e@Bﬁ%&gﬁgi%mehﬂoﬂ%rtd CHe By m@gﬁ LGl BPoncd hedialtlopeed! CS,
l'e n I

antial l ergics, triene ant ggonl sts especi y steroids and active
i ngr edi endvergmessnt formed inlthe eldmbeBp Brdding thes aimpplesger mcdithdapushedtightpi um

. i A, I I > e hyl - SO |
erOT ? g&tt_%‘gélégq-g( yﬂrg,% %lﬁqgg%xtstﬂ%g]nﬁ}ﬁaﬁg{l l)l(té)gﬂsx efl]rou%htgthg {nrt{eert op%mng 1§t%zt e abicycl o[ 3
container, or it remains in the chamber in such a way that it does not interfere with

the withdrawal of fluid through the canula.

Instead of the plunger sealing off the outer opening, one or more other equivalents
can be used to perform the function of this element, These include stoppers, balls,
spikes, platelets or seals of various types, e.g. sealing foils, clamp seals, plug seals or

screw seals, or similar.

The apparatus according to the invention can be used as a cartridge for inhalers both

for mono-preparations and also for combination preparations. In the case of mono-



Banbut er ol Bi t ol t er ol Car but er ol For not er ol G enbut er ol Fenot er ol Helgtmren?bgﬁpro
caterol | but erol Pi rbut erol Sal net er ol Tul obut er ol Repr ot er ol Sal but sl ete

rol Ter but gl
1-(2-fl Lo P9 xyphenyl ) - 2- [ 4- (1- Benzi i dazol y1 ) - 2- BEVEST03%ut y1 ani no]

et hanol ,

Ol Ly oo, > prd DAY e acibe LN @p RO R6H AT 1B ohinliidn fr fhenzoxazi n- 3

1- (4- am nehd@nkbdi| tiedufthdr lindrbdierte 6EihB phaaeRyht)calpiepirhtiobtthe apalied)o) et hanol ,
1- (4- et hoxycar bonyl am no- 3- eyano- 5-f | uor ophenyl )-2-(tert. butyl am no) et hanol
.+ As ant i emeng thanythegnajppiyaftophiand seraponsat. ax ihercopiainer-blnothe gese of 18 Mar ch
2003 WO 0Q

N (31 uor BB A ErabsT e RA3S ParbatTs B RlorkFace s Srmugions.

2o SR BRI BB LA St Rk o
are used have significantly different shelf lives, the more sensitive active ingredient
can be stored in the chamber, as described above. The other, more stable active
ingredient can be stored together with the solvent or suspension agent located in the
container. Naturally, a prerequisite of this is that the latter is stable in the solvent
over the intended storage time of several months or years.
The shelf life of the cartridge thus filled can be substantially extended, compared with
a cartridge containing the finished pharmaceutical preparation, by the delicate
substances being stored in a different formulation from the one to be applied until the
cartridge is inserted in the inhaler. An active substance can be stored in the chamber
as a powder, granulate, in the form of a tablet, solution or as a suspension. Generally,
for storage of the material or materials in the chamber, galenic formulations are
preferred which promote simple and rapid dissolution of the active ingredient in the

solvent when the two substances are brought together. Active substance concentrates

are preferred, which constitute a further aspect of the present invention.

The active substance concentrate according to the invention contains one or more
active substances which can be administered by inhalation and can preferably be used
for inhalative therapy. The invention therefore also relates to the use of an active

substance concentrate of this kind in inhalative therapy.

The active substance concentralte according to the invention may be converted, by
dilution with a pharmacologically acceptable liquid optionally containing
pharmaceutical excipients and additives, into a pharmaceutical preparation (aerosol
formulation) which is converted into an inhalable aerosol with the aid of a nebuliser.
This diluent is preferably held in the container (2) when the cartridge according to the

invention is used. The pharmaceutical preparation which is to be administered
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‘00/ 23037 The active substance concentrate according to the invention refers to solutions or
suspensions in which the active substance is dissolved or suspended in highly
concentrated form in a pharmaceutically suitable liquid and which are characterised in
that the active substance can be stored therein for a period ranging from several
months to possibly several years without any deterioration in the pharmaceutical

quality.

. { . .
The term “active substance concentrate” denotes a solution or suspension of one or
more active substances which is or are present in highly concentrated form in a
pharmaceutically acceptable liquid as a solution or suspension. Suspensions are

preferred, as they have proved particularly stable on storage.

The term “highly concentrated” denotes a concentration of the active substance which
is usually too high to allow the corresponding solution or suspension to be used for
inhalation for therapeutic purposes without being diluted. In the active substance
concentrate, the concentration of the active substance (or substances) may exceed the
concentration of the pharmaceutical preparation to be administered by a factor of 10
to 500, preferably 100 to 400, most preferably 250-350. According to the invention,
the active substance concentration in the active substance concentrate for suspensions
is between 10 mg/ml and 1000 mg/ml, preferably between 75 mg/ml and 1000
mg/ml, more preferably between 75 mg/ml and 500 mg/ml, most preferably between
100 mg/ml and 400 mg/ml, and most particularly between 250 mg/ml and 350 mg/ml.
For solutions the range of concentrations is preferably between 10 mg/ml and 500
mg/ml, preferably between 75 Ihg/ml and 500 mg/ml, more preferably between 75
mg/m! and 200 mg/m] and most preferably between 75 mg/ml and 150 mg/ml. Thus,
for example, formoterol can be present in one embodiment of the formulation
according to the invention in a concentration of between 10 mg/ml and 500 mg/ml,
preferably between 75 mg/ml and 500 mg/ml, more preferably between 100 mg/ml
and 400 mg/ml and most preferably between 250 mg/ml! and 350 mg/ml. For
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The active substance(s) may be any substances which are suitable for administration
by inhalation and which are soluble or capable of being suspended in the

abovementioned solvent or suspension agent The preferred active substances are, in
particular, betamimetics, anticholinergics, antiallergics, leukotriene antagonists and

especially steroids and active ingredient combinations thereof.
Specific examples include:

Tiotropium bromide, 3-[(hydroxydi-2-thienylacetyl)oxy}-8,8-dimethyl-, 8-

azoniabicyclo[3.2.1]oct-6-ene-bromide

As betamimetics:

Bambuterol Bitolterol Carbuterol Formoterol
Clenbuterol Fenoterol Hexoprenalin Procaterol
Ibuterol Pirbuterol Salmeterol Tulobuterol
Reproterol Salbutamol Sulfoneterol Terbutalin

1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2-methyl-2-butylamino]
ethanol, .
erythro-5’-hydroxy-8’-(1-hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-
(4H)-one, ,
1-(4-amino-3-chloro-5-trifluoromethylphenyl)-2-tert.-butyl-amino)ethanol,
1-(4-ethoxycarbonylamino-3-cyano-5-fluorophenyl)-2-(tert.butylamino)ethanol.

As anticholinergics:
Ipratropium bromide

Oxitropium bromide



Sal butanol, tiotropium and/or fonnoterol and the salts thereofguarch 2003
particularly fornoterol, are preferably fornulated in the concentrate as
suspensi ons. The term "pharnacol ogically suitable fluid" for the purposes
of the pr®&2393fventi on means a sol veht or suspensi on BGERRIYMMIEEh is not a
| i quefied propellant gas. Polar fluids are preferred, particularly protic
flui ds. Exanples of polar solvents or suspension agents for the active
subst anceTepteashloside are e. g. di met hyl sul phoxi de or conpounds whi ch

r

contain hyd yl ups or othe 1 rch 2003 WO 00/ 23037 1 |
PCT/ EP99/ éﬁ%@é‘o ?ﬂngfBEﬂﬁg,%e@Y&te W&S@BPQS‘F‘H%I cohols - particularly ethanol,

i.sopropyl al cohol, glycols, especially propyl eneglycol, polyethyleneglycol,
.pol ypropyl enegl ycol , gl ycol ether, glycerol, polyoxyethylene al cohols and
pol yoxyet Aylantidldigics:y aci d esters etc Exanples of protic liquids, which are
t he nost 1%ref erred solvents or suspension agents in the context of the

i nvent i onPiseABg o808l d@tfeous sal i ne sol utions with one or nore

phar macol Rgjigably acceptable salt(s), ethanol or a mixture thereof. In the
case of aqueous ethanol m xtures, the ratio by volunme of ethanol to water
or to theEp@udetus saline solution is between 5:95 and 99:1, preferably

bet ween 40: 60 and 96:4, nost preferably between 75:2S and 96:4 A
particularly preferred ratio is between 40: 60 and 60:40.." For a saline
sol ution gsseh(%ds_ol vent or suspension agent or as a conponent thereof,
parti cul arFy UPtabl e salts are those which di splay no or only negligibly
little phaparealeoi cal activity after agygkimsthhainedN-isqatdiingteSol utions are
preferablé used for suspension concentrates. The addition of the salt

si gni fi cabeteyrodastiuces t he di ssol vi ng poMycophengdatemofesile t he acti ve
substancePor ubstances, so as to achi e@ atgstabi lising effect on the
suspended” BRMK es. [t desired, saturat@§"§8fine sol utions may be used.
The quant gix&orsal t depends on the pregygeoapyEposi tion of the solvent or
suspensi on agent and its ability to dissolve the active substance. For
exanpl e, Peflamicertol shoul d be present i Budessaleved formin an anmount of

| ess thangﬁ‘ﬁg%b wei ght, preferably Ieﬁs than 0.1 % by weight, in an

aqueous f P61 suspension in the sehS¥&HOhe active substance
concentramr@&&ghghﬂga&o the invention, Ttl\-,gg@aq‘earmunts bei ng based on the
total anmount (weight) of fornoterol,. However, if the amount of dissolved

mat eri al Bsclametasodder deekd, 21 digrdptonete3, it can be reduced to bel ow these
| evel s by _the addition of salt. As a rule, the solybility can be hal ved by

t he addi t BéHomethagene, Donglas n some cases [somgtbasans enoyte fifth or even | ess.

Preferrede s e solutions with a sght,eayient of up to 50% by wei ght,
especi al | y?clr}%nttggdz‘%% by weight. Both inor gparniﬂg)tland organic salts may be

used as tHmosadtinsbutyhor gani ¢ sal t s such Hafometasone

Deflazacort Aclometasone
Ciclometasone Alisactide

Prednicarbate Hydrocortisone butyratepropionate
Tixocortol pivalate Aclometasone dipropionate
Lotrisone Canesten-HC

Deprodone ) Fluticasone propionate
Methylprednisolone aceponate Halopredone acetate
Mometasone Mometasone furoate
Hydrocortisone aceponate Mometasone

Ulobetasol propionate Aminoglutethimide
Triamcinolone Hydrocortisone

Meprednisone Fluorometholone



18 March 2003 w0 00/23037 12 PCT/ EP99/ 07589 sodi um chl ori de, %P@H I
or ammoni um hal ogen salts are preferred. Sodiumchloride is parti cuq arly
preferred. Suitable organic salts are, for exanple, the sodium potassium
or ammoni 0YR &30 of the fol l owi ng acilds: ascorbic aci d PCEEPIYWES8cid, malic
acid, tartaric acid, malefic acid, succinic acid, fumaric acid, acetic
acid, formc acid and/or propionic acid._ Cosolvents hay be added to the

sol vent og%ﬁ@ﬁ@ﬁ?ﬁr@n agent . Co-sol ventBetap@hasgne apl e for increasing the

solubilit itives and optionally t i ance (or substances)
Pr ef erredxlcl:%gsr% \S}gnts are those which corﬁ@%@%@é%@%ﬁﬁér oups or other polar

groups, fdluiigiecacajoaitaol s - especi al IPardnsddseny hcetdt€ohol , gl ycol s -
.especi al |y propyl ene glycol, polyethylene glycol, polypropylene glycol,
gl ycol et rodghg peapidnatgo| yoxyet hyl ene al colvistocgrdlipastajoxyet hyl ene fatty
acid estemocﬂ{ogyd ded that these are not aI.reél(g{e used as the sol vent or

suspensi on agen “at her exci pi ents and %e&ﬁx?rle may al so be added to the

active sulpsflapegngoncentrate accordi ng tPedh@hdsBHEDiEQRE The term
excipients and additives in this context denotes any pharnmacol ogically
sui t abl e Hsdampdesgrensanietingteusef ul  sub$eshoethdspehdipppiotrtean acti ve
subst ance but can be fornul ated together, with the active substance (or
subst ancegs)“‘%Cﬂ”i?]ﬁ&eﬁ?PéP'hﬁé%m ogi cal Iy suifPHBPE™@| vent or suspension agent
in order teadRIoRHR HeRGccliiplid tative propgpli&slof the active substance
concentrate or the pharnmaceutical preparation which is to be obtained by
di | uti on Fersbdlane i nhal ati on. Pref er ablGlpbdtssese subst ances have no

phar macol %gidcal activity or, in the con ﬁxt.ﬂ)g.f t he desired therapy, no
appr eci abFE%Bf°%:t | east no undesirable :E 61 ogi cal activity The

exci pi ent g808bAgdi tives include, for exjpph& surfactants for stabilising
suspensi ons, other stabilisers, conplexing agents, antioxidants and/or

pr eser vat Olatsetasbl ch prol ong t he durati oHydkooostizont 174eatfratei shed

phar maceuhiﬂ_\ al formulation, flavourings, vitamns, and/or other additives
known in OIgFer art. 18 March 2003 F¥9coume3037 13 PCT/ EP99/ 07589 As

surfact am}iﬁ?&ﬂ&i&@?i ve substance Concemﬁeﬁ&n?etﬁ'ﬁ}ﬂn%&[&d?iéhatg or exanpl e, Soya
0 Irta

| ecit hin, elc acid, sorbitan esters such as sor riol eate or other
sur f act anCertivazol Betamethasone adamantoate

Fluodexane ‘ Trilostan

Budesonide Clobetasone

Demetex Trimacinolone benetonide

9.alpha.-chloro-6-.alpha.-fluoro-11.beta.17.alpha.-dihydroxy-16.alpha.methyl-3-oxo-
1,4-androstadierie-17 beta.-methylcarboxylate-17-propionate

Salbutamol, tiotropium and/or formoterol and the salts thereof , particularly

formoterol, are preferably formulated in the concentrate as suspensions.

The term “pharmacologically suitable fluid” for the purposes of the present invention
means a solvent or suspension agent which is not a liquefied propellant gas. Polar

fluids are preferred, particularly protic fluids.

Examples of polar solvents or suspension agents for the active substance concentrate

are e.g. dimethylsulphoxide or compounds which contain hydroxyl groups or other



known fromthe prior art in the usual concentrations. It has J%e@gmfh%g
that addition of an organic or inorganic acid, preferably in conblnation
with a conmpl exi ng agent, leads to inprovenent in the stability (shelf life)
of some n¥ |°8Qﬁ9§‘gts whi ch contain ethahol as a sol vent,P‘éHE%"(?%éﬂsPy

medi caments containing steroids. This applies especially to nedi canent
preparations which contain form?terol., fl uni solide or | soaglydrate or

hem hydr BREATHOWRI &%o RiRtE onalcahqls v aartigylrdyietianol. BRRIRY , BH6PBani ¢ aci ds
hem h \ . _ . . RGP »
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or gani ¢ aglycsoRipelyoagehylbhealastiods arali fol yoxyathiyténe fiatyi avidesitets efcar t ari ¢ aci d,

.mal efic acid, succinic acid, fumaric acid, acetic acid, formc acid,
propi onic acid and others. The preferred acids are hydrochloric acid and/or

fumaric i rat | cid.i | h he active
subst ancgg%:agnn%l g%&r ‘gf? gg ﬁgéldg Vlf)%?ljet%%f 'l(\ﬁgsetr? %é%e(grgéﬁ%t%& %lrs é‘%ngioélbl y bet ween
4.0 and 6Gagdngnfl theSntdXt 6f eal entibR e RBtef - aquedifd sblife sofXANB Wath e or _
cori ~pl exi ng agents which may be used on their own or in conjunction with

an aci d imerapheremplogieallyydceensailesali®rt ethangdoeninuxtuce thereof. a salt t her eof
such as the,di sodi.umsalt), citric agid, .njitriJotriacetic acid and the
salts t heldBf casFik aB'}’eé]f’léF%H&dB r%&ﬁ}?graté%b%tvod_u?eéﬁ{if’ .anf)ﬁlgrvéast%rr‘vé?i ves can
be used ttﬂel&ﬁ@é&%aﬁﬁ&oﬁﬁi&%%é@fe&m§:©9Eh&99:t1?ﬁﬂteﬁﬁ£ﬁl§?!ﬁeﬁ°6e%ﬁ 4B&ohageni c

gerns. Those preservatives which are known in e prior art are suitable,

especi al | 96:hemoat preferably betveen d& 26 anth8aAoiAcpaticularly préferedaatiess such as

sodi um benzoate, Suit e antioxidants are the well known pharnacol ogically
accept abﬁée%‘é{ﬁ‘i‘} %&?@%‘f 8{’-30-' 18 March 2003 WO 00/ 23037 14 PCT/ EP99/ 07589

especially vitamns or provitamns, as present in the human body, i.e.
ascorbic acid or vitamn E If the active substance or substances is or are
present iFortahmliae solutiors atht aolventan sesprhsiod égenc onast cognpamenttbeieof;ent i on as a
suspensi on, .t arti y. formul at ed rticle size of

up to 20 RAic il &i@sfelﬁﬂb 2{8311%{96‘{65{%61&'%!&% 8p&E P@Wﬂ&%k@é@éﬁgm y up to 5 p,m
pharmacological activity after administration. Saline solutions are preferably used for
suspension concentrates, The addition of the salt significantly reduces the dissolving
power of water for the active substance or substances, so as to achieve a stabilising
effect on the suspended particles. If desired, saturated saline solutions may be used.
The quantity of salt depends on the precise composition of the solvent or suspension
agent and its ability to dissolve the active substance. For example, formoterol should
be present in dissolved form in an amount of less than 0.5% by weight, preferably
less than 0.1% by weight, in an aqueous formoterol suspension in the sense of the
active substance concentrate according to the invention, these amounts being based
on the total amount (weight) of formoterol,. However, if the amount of dissolved
material is above the specified levels, it can be reduced to below these levels by the

addition of salt.
As a rule, the solubility can be halved by the addition of salt, and in some cases
reduced to one fifth or even less. Preferred are saline solutions with a salt content of

up to 50% by weight, especially up to 20% by weight.

Both inorganic and organic salts may be used as the salts. Inorganic salts such as



Preferred active substance concentrates contain only one or ty% &dH Y3
subst ances; active substance concentrates having one active substance are
particul arl referred. Suspensions are nost preferred as the active
substance‘%%ﬂ@%ﬁﬁ?ate. The active subsi?ance concentr at e PREESPUITEY to t he
invention has the advantage that an active substance can be formulated in

such a way as tq remin stable over a fairly long perjod of tinme. It is not
necessarySP@Pmt orinalkal et of ametoniss belaen 3 AE RIGHBES: S9%HMot ¢ he

finished [ 118G i: ti - h t i of the
acti ve. suborEResetioRyPRERTIA, SBRaPBihic Tk or BRIGAE S8Ry

subst ant i pbtagsifimnaitigoritin@hltd dftah@hﬂrdmr@%wiﬂs:adscmmcmdtﬁa avldi @hliks to be
.admnistered, if this ensures a nore stable solution or suspension of an
acti ve sulssidattaric Ipid, malejoasids spesinin add dyneaareigdt ecetie epiddfongic arid he

i nvention | Jal .y suitable as such for direct nedicinal use,
particulaﬁrébpgﬁmﬁﬁﬁg(ﬁ'ion. As al ready expl ai ned, use of the active
substance concentrate conprises converting it into a pharmaceutica
preparation (aerosol formulation). The term "pharnaceutical preparation”

denot es a Gosplvantamayrbegidded forthe paleenior suspersidysagent eCewplvaints eref witablehal at i on
wher ei h i b i Xt bst b
R e T T

phar maceutjg@dncef)eparation is preferably such that it can be adm nistered

by i nhal ati on usi'ng a suitable nebuliser. 18 March 2003 WO 00/ 23037 15
PCT/ EP99/ 07589 A preferred nethod of converting the active substance

concentrate ntq a pharnmaceutical .preparation suitable for adm nistration
s by i | hergrenrresiiueny e dinse pictteonti: BYPEr SRS Gltes PO BIREPR v ent | on
Wi th a phasnBGRlIpRgiIEadlY- e%ge&aw @oﬁghﬂ%ohgf gPHBRENZPQUMIRYSBpyledd! OF der to

obtai n the pharnaceutical prepdration for admnistration,” the active

subst ance ghyaot; eotyettydeneslytiol, pobgrepyléne giywe! piwoieiheytglyeatolpr epar ati on r eady
for inhalatjon is produced. The pharnpaceutical  preparatign, to be
adni ni st ePelyoREeByiEs §9h<3% rebvoxie s eng EtiicacidestirnuuprdebtietResnt rat e i n

th hanmb [ i1 he di | t inth t ai
(2). Exangl et gty ReP B RS Bl Ty “aami i st ration are

di sclosed in WD 97101329, to the contents of which reference is expressly
made. If such formulations are.to b a admnistered within the context of
the pres &herexgpiantoind addisives may alse bsadderdie the ativasubstance songsatakanber
(17) and ta?ﬁr@ﬁ#‘f@ﬁ%eiwe ttigﬁ container (2) should be such that when they are
m xed together they produce a fornulation according to or anal ogous to that
of WD 97/01329. In a fornulation of this kind suitable for adm nistration,
the proportion of dissolved nedicanent in the finished pharnaceuti cal
prepar at i dReitemyexciniants gnchaddiiéves imthipeonigy depgtesanyrbarpisPlagieal¥en 0. 05 and

3% parti %Hll[téﬁbrlé Xn&ﬁx‘é%g@wgg? ﬁseﬂ%ug%%% eeh?lﬁ@h Isi rg)g Exg Ect{\%fsﬁﬁgt%i;%ahgl chREr cent by

wei ght. | e case 0 Ions as I ni she armaceu preparation

the maxi mbefeandsnd tapetiePwith thdfetive dutsednes (or sabsiaes)danhe on the solubility
in the solvent and the dosage required to achieve the desired therapeutic

ef fect. APhaimasalngicetliispisrhiaisolvamt ebtispesiciapeniia osdgrith imgigvetheons,
pr ef er abl ﬁu%‘d&‘\g 5o ?rléilé% b2 ’act\MéI S%Bstg@é cgggéngg% ({%‘F}tg@ a u?cglr eferred

inter alia as solVve I suspensi on agen i ni shed pharmaceuti cal

prepar at i @fepatatidn which Rrtepabbfained by dilutibh @eddyrfot Hhaladbh VEreférablgsal
application. Solutions with at |east 30% (v/v) ethanol are preferred, and

especi al | yhese sphstanses/hayeme pharmasalagiabastivity\or, inghpeantent of therdepised ed
therapy, no appreciable or at least no undesirable pharmacological activity The
excipients and additives include, for example, surfactants for stabilising suspensions,
other stabilisers, complexing agents, antioxidants and/or preservatives which prolong
the duration of use of the finished pharmaceutical formulation, flavourings, vitamins,

and/or other additives known in the prior art.



18 March 2003 WO 00/ 23037 1G PCT/ EP99/ 07589 are sol utions w thg gn . etfanol
content of over 95% (v/v). Concentration is given in percent by volune
{v/v) , the remai nder being water or aqueous saline solution. Ethanol which
al ready cHWRW2AB7smal | quantities of Water is especial | JCPERDSTIEd - for
exanpl e 96% et hanol, 4% water (v/v) - so that it is no | onger hygroscopic
and evaporates azeotropically The pharmaceutical preparation to be applied

t oget her OF swaqiantsthejagivessibstanereeoncoidnmay cantpin, fasexamalsbwya( 17)
det er ni t i1 f the di in th ' 2). Th
el e PR AT 0 Sl O eh o BCRRIRRE (2 e

i'nserted kmowhfomthabfbr 40in the ubifal eMcéniMiddi S action that the contents of
.the chanber (17) are m xed with those of the container (2). It should be

poi nted out here that the individual conponents or ingredients of the

di luent aye defined .fied in connection.with the t.ive substance
concentra[tZ’,as ﬁﬁeé‘rnfgu{l@@g@ﬁ%% YEYHHC Ph@‘roé%ﬁngrﬂcé&ﬁé‘{}%raﬁ@éﬂ descri bed or
unl ess ot bishbhdGorSRAR aldofhexiSleRhf, RAdS R WEIb Forint HHHRENBIIRY (AGENL S for the
dilution are propellant-free I quids, preferably polar, nore particularly

protic | i lfe)dEsorramed camants ywhichedomtair ethdndliae ntsslvante esptiatly aqueous sal i ne

solutions with one or npre pha ol ogj.cally acceptahle salts, ethanol or a
m xture tRERGaRentycoRtaning %?fo%/Jét 15 gl“éﬁt??&ﬁﬂ?ﬁ 0 RECIFAHRENE PLAPAFf1gNS

pref erredyhid bRGIFERS SR 012 : ] I8 ol ume of
et hanol tg \/?/at er é)r toot %’ a‘aﬁﬁgdgﬁdg%tsrg’??ggraggoﬁ#?gﬁyqré@gﬁgﬁ&étnﬁgtag?%e
i nhal abl eaqivaringredient. cal preparati on has a fornulation with at |east 30%

(v/v) ethanol, nost preferably with at |east 50% (v/v) Especially preferred
are pharmaceutical preparations with an ethanol content of over 95% (v/v).

Concent r ag] i j ' I / { nder being
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The preferred acids are hydrochloric acid and/or fumaric acid.

The concentration of acid is selected so that the active substance concentrate has a pH
of between 2.0 and 7.0, preferably between 4.0 and 6.0 and most preferably between
4.5and 5.5.

Examples of complexing agents which may be used on their own or in conjunction
with an acid include EDTA (ethylenediaminetetraacetic acid, or a salt thereof, such as
the disodium salt), citric acid, nitrilotriacetic acid and the salts thereof. The preferred

complexing agent is EDTA.

Preservatives can be used to protect the concentrate from contamination with
pathogenic germs. Those preservatives which are known in the prior art are suitable,
especially benzalkonium chloride or benzoic acid, or benzoates such as sodium

benzoate,

Suitable antioxidants are the well known pharmacologically acceptable antioxidants,



contain only one or a few constituents of the diluent. It shoid thaR$ 2003
expressly pointed out here that the cosol vents and/ or excipients or

‘addi ti ves and/or active substances nentioned above in connection with the
active sub&®WRdB7concentrate accordi ng4to the inventi onPEEEPYIIBIOr only be
di ssol ved or suspended in the diluent Preferred enbodi nents of the dil uent
contain preservatives and/or conpl exi ng agents. tionally, the diluent may
cont ai n acipgeiply VEYBEES SherOvitamins, oy prewsit imthp hermphhedy, i.di aseatbisachd/dr ogen
phosphat ev'tsrgﬂié’m di hydrogen phosphat e, Na- EDTA, EDTA, m xtures thereof and
ot her sub$tances known fromthe prior art. Preferred substances are sodi um
di hydrogen phosphate, di sodi um hydrogen phosphate, trisodi um hydrogen
.phosphat e, potassi um di hydrogen phosphat e, potassi um hydrogen phosphat e,
tripot asslﬁtﬁ? hstesyentansh os ptestancesan dr anexpresertsin threactio sulBtdnker subst ances
are particul arl%Fgene .dcial when.the active. sulst an%ﬁ concentrate suitable

for stor a&%‘cﬁ%té Lela T%tc{ the 1Rvs0toR POMSIRBENSEP I VT ERESAS P28 gni fi cant | y
from that eqpddlyled & aﬁ;ﬁ?ﬂi&@gzé QF%;; Qezﬂﬂﬁldhn%?etrébqg%?o goeg}’)‘q‘aﬁﬂte}tﬁpé&allagcr €ases

the stability of the active substance ring ra S cdse the
bui ~er supefassi¢ ubso Pugsent in the diluent in a concentration such that,
after mxing the active substance concentrate with the diluent, an aerosol

formul ation suitable for admnistration is obtained with the desired pH,
pr ef er abl et ween 2. nd 7.0 rticularly between 4.0 and 6.0. nost
D of o abl Jref iR va s sbsliite dongenfiles dontanenty oBE aiitnclish et anges

phar maceuidiRalsut¥ifRecahdeAftate® i BhE SnPa G BIRENEE aRFRRI culdyGiRefeire®r € €rably
sel ected from a conpl exi ng .agent nentioned in connection With the active

substance concentrate. The'quantity of conplexing agent is up to 100 ng/ 100

m, preferably.up to 50 10Qml., The preferred conpl exi ng agent is EDTA. A
ot B T oS RE AT mRRl P EERa s e PR GGl o, ot he

pharmaceutical preparation which is to be admnistered, 1.667% by wei ght of
18 March 2003 WO 00/ 23037 18 PCT/ EP99/ 07589 fl unisolide, 0.0l ng/100nml EDTA
and et han®the §@B%substincasomm@htratetactdrding tathjelistantion hasthp kidedntdpettisten 3. 0 and

4.0, preferably 4.0, by the addition of acid (hydrochloric acjd) If the
di | uent cRAtVEISHRStITE cat bﬁ@%{@ug&qt l\sléu@*u%wm&r,emﬁbﬂ&l? a¥site fakly loB&t ai n an

organt ¢ -0 erid?f)cffqgﬁé.cltfscdQne&rsﬁfrﬁhﬁ%é/c&l% H@%é’é&'gte FAJGOER exing agent, as
a stabiliser, particu ar(iy In the case of steroid-contalning drugs This
appl i es pesmpasiticardfithéd finichal pracraateutied] ppeparioat dpartSron thelcoacdtitiation
formoterol, fluni sok)i de or_the hyd:{gte or. hem hydrat e tH,ereof or budesoni de
as acti veOlstipaptivesubstarce, Fos seampterthe BH& the toacenicstemardiffeal preparati on

whi ch is é&sﬁﬁti%’ﬁr%%ﬁ@ ﬁ%ftt&g;ﬁ{aﬂﬁ&e%{;lﬁ p}ébﬁra@iﬁh WhecrSiylksb@nce concentrate

determ nes the precise conposition of the diluent. Preferred pharmaceuti cal
pr epar at i admsinisteredyiifithisnensores b\worastabMasoktibs banepension of an active

substance.

The active substance concentrate according to the invention is not usually suitable as
such for direct medicinal use, particularly for inhalation. As already explained, use of
the active substance concentrate comprises converting it into a pharmaceutical
preparation (aerosol formulation). The term “pharmaceutical preparation” denotes a
formulation of a pharmaceutical substance suitable for inhalation wherein a
pharmaceutical substance or mixture of substances can be administered in the

required and/or recommended concentration.

The pharmaceutical preparation is preferably such that it can be administered by

inhalation using a suitable nebuliser.



phar maceutical preparations having one active substance are pfél&l%?‘ﬁlﬁ)réy
preferred. Neither the active substance concentrate suitable 10 & 59 e
accor di ng%,tooO hge i nvention nor the pharmaceutical preparation for

adni ni str a0 0GBt ai ned by dilution cditains a propel | aht VEBP&F&%bly, the
m xi ng takes place at anbient tenperature and under normal pressure. One
advant age of the active substance concentrate according to the invention is
that it can be converted by dilution into a therapeutically effective
formul ati Arprefeed et Wtbalertifg Biéldcabd Qibk@nhcd&fchitrate HeHH! i ser within a
very short time, e.g. within a Zf’ew m nutes or possibly a few seconds. The
mi Xi ng caphaimacecutisalduaparityonsitakletfer, admioisygetar alblyydiluting theecpihar maceut i cal
.know edge. Al ternati velé to t.he s%par ati.on 0(51 tpg)g i ndi vi.dyal conponents of
the phar ntHPEBPFCEANCERENE AerordRe tuhsdnveatiomvithgrrbgrmarologicallyisyiehlear | i er
for the p [Wale j.pn, the active substance may al so be stored in

t he cont aiwr%gér}ﬁ(%rzgjsf)bﬁp}?ﬁgééggl y as a storable solution or suspension, which
does not necessarily constitute the pharnaceuti cal 18 March 2003 WO

00/ 23037 19 PCT/ EP99/ 07589 preparation to he adnmnistered. In this case,
the conceltdrdes i9obn theepharmacraticll prapartien fupdmaistaind. the ach¥e concent rati on

f th h | i qn: 1.0] . | bed ab
(ol s or ORRAEL OB eRE RRAILER (Ut it Gn R o8 bRirRR B BT L P " Fher
exci pi ent mhaladomédirbdweed, The pheiabytichhpreparatiod foeadnibiereeed f or produci ng

t he pharmaceutical preparation which is to be adm nistered These may then
t ake the detenmines, paakther svithithe petive subgianse senesataignn gsi dhembas(1fdthexanpl e, an

(2) at o BReohsamPRbgEo bRl T PRl Ran that o the - o

phar maceuti cal preparation to be adm nistered. In this case, the chanber (
17) may contain buffers, for exanple, preferably those described above.
When t he Ewamplesigbformulations whithiare suitebledfbmadministragorpae déssiosedlinf W0

dm ni st ' [ hi M, X1 th t ent f  th L (17 ith
The for mt 4P Fo BERRERR R o pBenclt: SO Badt, 1 R TaPRSRierba | on
cont ai ni ngrek 6L RARIHTLARN I 1RTREK NS PRSLANRATBY heagiver ed i the

container (2) at a pH of |ess than or equa 3.0. The chamber (17) then
cont ai ns $ubsfapee srissntaate esths whimber (1 Howd theddueannacthaboveinee(2y shalé sodi um

and potassiumdj - and no- hydr pgen, phosphat.es, i.n_an .anmount whi ch ensures
that a prPofuchinpviey they sreaiingt BEGRSEREY proghtes fpTmplagiop sccardigiaphed when
these buf ek AL G MaksEWH bRoi§® tiotropiumfornulation. These figures are
merely an exanpl e ofa the fornulation possibilities for tiotropium brom de

and are not necessarily identical for other active substances nentioned.
The active suybstance cap. al.sp he stored in the container ), as a

suspensi oﬁ“ f?xA%?’inEﬂi‘tfﬂé‘ ‘&tﬁgﬁﬁ‘éﬁ‘gi‘“@? efeb ytration, dhe WﬁB%‘F‘B@&’%QiSF@V%dCC_ept abl e
sol vent, ﬁ_?_ﬂfcﬂﬁfenﬁnstﬁ’é ﬂaﬁsg@ u@@hggéetaﬁgﬂ rdpardtioR QU E&R AR G5 M xed

t oget her. e preferre ornmul ations 1n"the chanber (17) and
cont ai nerar{d?j%ij preferatdy betweed ©t G5 anidr3é6], paytiduterl et wems0.OF and2octhasdber (17)

and cont ainer .. For storage i.n the abovenentioned garfridge, in
preferr edh%%gq%%‘é'ﬁ%? pefcentyafeiehty qBFhea‘if‘F‘? ggsoi‘{fﬁ’é‘? &ﬁﬁ'@ fIHBﬂl? ntrate

sui tabl e ; - : I i i EGhid: &0 correspond
to a vol uér@ﬁglge%{tggﬁpl?gﬁg%%{u@gé a%gh ﬁ‘?*g?"z‘ e{rlgfgf){/&(%.%gégl toqbf.soz m . 18
Mar ch 2008epafrd &) /oA3IRSsol 28I 1iBGH thd*S éhi 38dthe dosage required to achieve the

desired therapeutic effect.

As already mentioned, aqueous or aqueous saline solutions, preferably aqueous
solutions, which may contain ethanol, are preferred infer alia as solvents or
suspension agents for the finished pharmaceutical preparation, i.e. the preparation
suitable for inhalative or nasal application. Solutions with at least 30% (v/v) ethanol

are preferred, and especially preferably with at least 50% (v/v). Especially preferred



The abovenenti oned exanpl es denonstrate that the two-chanber ‘{‘eaMtaFc}hdz?ﬁ)Sca”
be used to store different conponents of an active substance tornulation
separately until the cartridge is inserted in the appropriate inhaler. It
i s not ne&&%"é@ﬁ}”f or the conponents tHfis stored to be cBPHBEP®/3$8%ei ng
adm nistered pe~ se. Al that is required is that the conponents thus

stored are_m xed toget her, when the cartridge is inserted in the appropriate
i nhal er sSreaggi(‘ftlﬁ)“f)P"g@lf@e@ﬂfaﬁBFﬁE‘é‘?"FB O‘f%tgﬁ%‘i &f‘i)orﬁ!orng%fﬁ@?t‘f’?)ﬂs YA Wi stration.

Descri pti aarcft hy\® ' pYnteTel e\l [ | [ ail The
i nventi ongwiclglflt herél?ﬁgg\{/{éf’ggz descd}:r Eggé?vr?wg}?ég eer%[l%%aa?gielsgwgte ;r'l t he

assi st anc &tlehotwhich atreadyndoathi msesntal lequantitiessof wateyus espicishppeefaredaxbal section
.along the longitudinal axis of t cartridge (1 ), according to the

i nvent i on&X ﬁﬁr‘)g%q "ﬁga“&?:éﬁ/ﬁf"’éfer‘ie&ﬁ’()zfo it 1tiihpo E@B@@mgr%ﬁapla apd osur ecap (3)
wherein s J the sealing features are listed. The further
char acter?g%]ltogz{slgo@e{)%%g%l%’sure-cap (3) are described in nore detail in the
following Figures 3 to 11. Figure 2 shows an enbodi nent of the closure-cap

(3) with an alternative sealing concept wherein, analogous to Figure 1,
only the déaph#garesical rreparpiéon fodeagplied tgeether withrHe acdve sbaencg 2) is only

(17) ;o PRt AR T PRSI e Bect BB SR G ARkl lbo. “Ja Lo

49 show vasitaisr @ybodi nents of the plunger (21) in axial section. Figure 5
shows an enbodi nent of the closure-cap (3) with a hollow plunger (21) for
receiving the active ingredient, in axial section. Figure 6 shows~a further

ggg,? idiornn_aml“hg];netdpc%m%}xto Rrmulation re(aggr f(yl\"li utsQ isaonrlly(l) {)rle?)\a/l\feg lwlfl%g e éa%t]f?d’ge ilsn axi al
inserted in the inhaler for it is only by this action that the contents of the chamber
(17) are mixed with those of the container (2). It should be pointed out here that the
individual components or ingredients of the diluent are defined as specified in
connection with the active substance concentrate, where these components or

ingredients have been described or unless otherwise specified.

Preferred solvents or suspension agents for the dilution are propellant-free liquids,

preferably polar, more particularly protic liquids.

Particularly preferred diluents are water, aqueous saline solutions with one or more
pharmacologically acceptable salts, ethanol or a mixture thereof, mixtures of water
and ethanol being parficularly preferred. In the case of aqueous ethanol mixtures, the
ratio by volume of ethanol to water or to the aqueous saline solution is such that the
inhalable pharmaceutical preparation has a formulation with at least 30% (v/v)
ethanol, most preferably with at least 50% (v/v) Especially preferred are
pharmaceutical preparations with an ethanol content of over 95% (v/v).
Concentration is given in percent by volume (v/v) , the remainder being water or
aqueous saline solution. Ethanol which already contains small quantities of water is
especially preferred - for example 96% ethanol - so that it is no longer hygroscopic

and evaporates azeotropically.



18 March 2003 WO 00/ 23037 21 PCT/ EP99/ 07589 Figure 7 shows a ﬁé‘Maﬁ’é}{zo 3
enbodi nent of the closure-cap (3) with a hollow plunger (21 ), q
Section. 5} é & 8 shows a further enbodi ment of the closure- cagg%e with a
hol | ow pl ﬁ% P21 ), in axial sectiod? Figure 9 shows BnERBBAIS*ent of the
closure-cap (3) with a plunger (21), a guide tube (16) and a chanber (17)

I n which rt.nents are forne n_axi ection ure 10 shows an
enbodi man#t '%?elﬁ‘ﬁngal& Y BLUPE- "@8??3?%)%'\/\%%9 Alugnt & E? @FEQIW ?hletsf’g’ i Yui de track
for the cappédidnlapent bftha%éifle sﬁgﬁﬁﬁda%ongén%fee 1EdesHBEWhe Paﬁepﬁ’igmggis nt of the
closure-cap (3) where the chanber (17) has only one openlng I's seal ed
with a pleumgen ofiBldne driagaweofiditsdronst tha ddudodi nent with a chanber (17) that

.can be torn off at the connecting piece (7). Figure 1 shows an axi al
section along the longitudinal axis of the cartridge (1) according to the

'“Ve“t'O“Itsﬁélﬂ%b%iéﬁﬁ%i/ﬁ}/ﬁ&meﬁ' Eherediac 1O cdsBRoRRIKERE e 6F OSHT eCap. (8).

The draw ng ose characteristics o osure-cap (3) which
ar e necesshiityvésanddeattivegubitendes nteatiossd dbdye inrtonhb&lonohish dietactivesti cs of the
closure-cap (3) will be covered in greater detail in the subsequent
figures. SHRspemecicariate agcopting rfinagneatiomeay plramr oaly keatijselvdora "j acket "

(4) and a{hﬁéﬁ{ h){ﬁlm‘ ({(F%H e i nner bag (5). The inner bag (5) lines the

i nner wal (4), but is not fixed to the jacket (4) except for
an area in the neck of the container (2) and the web (6). The advantage of
a deformabl e inner bag which is attached in this manner is that a fluid can
be ext r acRusterrademrodonents af thedinentsonfatrnpresereatives and/emcommexingageatur e i n
its interior which would work agai nst further extraction, or w thout the

i nner bag di sadvant ageously col | apsing during renoval of the fluid. In the

fol I ow ngop@ally, the diluent may contain a buffer substance, e.g. trisodium phosphate,
disodium hydrogen phosphate, sodium dihydrogen phosphate, Na-EDTA, EDTA,
mixtures thereof and other substances known from the prior art. Preferred substances
are sodium dihydrogen phosphate, disodium hydrogen phosphate, trisodium hydrogen
phosphate, potassium dihydrogen phosphate, potassium hydrogen phosphate,
tripotassium hydrogen phosphafe, and mixtures thereof. Buffer substances are
particularly beneficial when the active substance concentrate suitable for storage
according to the invention has a pH which differs significantly from that which is
desired for the application, e.g. when this increases the stability of the active
substance during storage. In this case the buffer substance is present in the diluent in
a concentration such that, after mixing the active substance concentrate with the
diluent, an aerosol formulation suitable for administration is obtained with the desired
pH, preferably between 2.0 and 7.0, particularly between 4.0 and 6.0. most preferably
between 4.5 and 5.5.

In a preferred embodiment, the pharmaceutical preparation contains a complexing
agent which is preferably selected from a complexing agent mentioned in connection
with the active substance concentrate. The quantity of complexing agent is up to 100
mg/100 ml, preferably up to 50 mg/100ml. The preferred complexing agent is
EDTA. A preferred pharmaceutical preparation contains, for example, in the

pharmaceutical preparation which is to be administered, 1.667% by weight of



18 March 2003 WO 00/ 23037 22 PCT/ EP99/ 07589 especr ally in theé Ia; v%(

cl ai ms, no further d| stinction is drawn between "contai ner (2} et (4)
and "inner ba rather the term"container (2)" is_excl u3|vely used.
The cl osuWQOB/gib (3) has a device - het® in the form of Hi/5MiErédd
connecting piece (7) - through which some of the contents are displaced

fromthe ont i ne 2 Preferably. th

connect i n@" é § "?gé%t{‘i‘lﬂgﬁgtangﬁﬁ %ﬂg% @a(SSG)OlYeé‘tf |Itr'ﬁ13§'”§tégl ing the
neck of tRe meraetaeené%)andwbe rsé?araergwmynh@m&a&omﬁﬁ hy@lochiHeh the neck
of the container (2), or ouches it only So that a gap is fornmed between

t‘he connexid)ng pi ece (7) and the inner surface of the container (2) in the
.cl osed position of the cartridge, to allow gas or fluid to escape from

i nsi de the container (2) along the connecting piece (7) during the closing
process. i r nore
vertical not c‘?]“’%}’l %(ﬁh%’l{lss&%ﬁ?lﬁg@]ea%&\/ Pt%a{?rée@v\}}z)igu errrr{}l C%nﬁﬂfeonﬁgh whi ch gas
or fluid @rgmnxesc&megafnﬁ@m&yrﬁrdsfefabtyrmmmmmlea céﬂ))ledmgraggxttm cl osi ng
process (not shoa(rzé In this case the outer dianeter of the connecting

pi ece (7)Stahiljsesoparbaigiingthe ease of pigeid-goniaping drags (This apaligs Rertiquiarly

cont ai ner, l (2)
tightly so thﬁn‘{’&%ﬁ&a??)?e%apd?%hg %ﬁgaﬁﬁﬁggﬁ%é@%e r%rlrl??(érsﬁ%wy%e - Cont ai ner
(2). A cr}r@uﬁy@raw‘thelebf&w@esdn&)e, dcgposdetande. t he i nterior on the | ower
edge of the head of the closure-cap (3), engages in the sealing position
under a circunferential cylindrical ring (9) |ocated on the outside of the

t ai K. th | ed It t he. i ' t th
ot par rABRTTHY Berbiehrd TR SR et s BEE R B F R Se8 ner neck.
whi ch i s @pétheraith Yhalichive S@fdtancd Ebr@exﬁtzft@&é’f&@xﬁlﬁébtth@hrefcisé cbBdsifieh oet t er
sealing, is filled by a sealing ring (11) and in this way the interior of

t he cont athadilu¢t) i s seal ed. The interior dianmeter of the sealing ring (11)
is chosen expediently so that it lies tightly against the connecting piece
(7). The nedium (gas, air or fluid) forced fromthe interior of the

cont ai nerP&?&reﬁﬁ)hﬁnﬁ@&Hhéalﬂfepﬁﬁﬁoﬁé kI o &C&%Sacﬁa@s&%ﬁﬂ% via one or nore
ventilation openings ( on the head of the cl osure- caf) %wquhe
venti | at i praropesitiogl mcpamapmms heeing 029 aative sabstanch erd pactsaudatlyi preisrmedr pl aces on
the cartridge, for exanple laterally in the cylindrical part of the cap.

18 March 2003 WO 00/ 23037 23 PCT/ EP99/ 07589 Figure 2 shows an enbodi nent in
axial cr Oﬁgltﬁé?(fﬁ%]%v%%s?aﬂcg%ﬁeﬁt%lé Suifadie fo%)stoka%hi%ﬂr@iﬂ ghyt@n al um ni um

sl eeve (13) wh I's crinped Again, only those characteristics of the

cl osur e- ciapertiin ndrithdplearmacenties prepardtion ferminingtrativn dsained bedilytRn ar e
represented i.n the dl ram All other characteristics of the cl osure-cap
(3) are d¥UE3IN%,2QPraPs l@f&eater detail in the follow ng figures. The contai ner
(2) is only shown in part. The sleeve (13) is shaped so that it has a
central opening (14) for the canula (15) to pass through. The continuation
of the opRrefergbly lthy naising takes péace abenified)temperatuneankundenngras) Pteﬁwmgh t he

| h t. Th 4 db
Sept um acORe adlamtage 3 egriveputsfiofs éfércertaaetﬁr'%f)&’e?go’ (o PRRISE SR ot her
| mpuri ti egy MﬁvgﬁéWthw?ﬁﬂéo' a[”tﬁex‘a eutic@fly @Pf@e@ﬂ% CormeMAIMA ah8RFbAS] €Cti on

anpoul es. A seal oritgin of th nd can also be forned in a closure-cap
accor di ngwhizhRs guitablelfor e mhmebohdeowmhgl Fvgysbert Bntepe. g Iwithianai fews
enbodi nents of the c|osure-c @[&(83 are shown jn a i al, section., The chanber

(17) is royrseerirogsihly aivw soc EHHi%‘ﬁéﬁ‘Pa P be ARaBHRAHERENYIPi ece (7).
The conta figures show the closure-cap with
a seali ngéés]l%%lérznﬂ (XE%P %%redéieéﬁ?é@?{ll e re 1 Anal ogous enbodi nents can al so
have a sealing systemaccording to Fr gure 2, but these are not shown.

Figure 3 shows an enbodi nent of a cl osur -cap The

E % tn section.
central e tively te the sepgrationofthp indsy CgmpR P tbi?éarWﬁF‘?}WC't‘ler m nat es
at the fo i agli ve
ngr edi enpiep by o E AR A B Biktrbdd Bﬁﬂgff o et ve
subst ancesctwembmmtxﬁam@lo ad@tbtdd\zeﬂaevdahfahnen@) Ipeeferablyhws afstorablef a
concentrated solution or suspension, ranul es, or qne of the

ot her f or sRludRer SUsBensiase Whichmlogs ertawpgﬁsarrlbréoeﬂ v dhe RIRPageHEctlhe act i ve
substance concentrate described above. The chanber (17) has two openi ngs,
(18) and (19). An object can be introduced into the chanber (17) from
outside via the opening (18), the contents of the chanber (17) can be
enptied into the



18 March 2003 WO 00/ 23037 24 PCT/ EP99/07589 container (2) viaqj Taﬁ%@:pg
(19) The opening (19) is sealed with a separating el enent (20) I C

proj ects his and is firmy attached to the connectin jece (7) The
openi ng (‘?@@@%ﬁeal ed by a plunger (Eg) Fromthe top e%@w%’?gg@ﬁség
closure-cap (3), a guide tube (16) for a capillary or canula (15) for the
extractio | uji d | .10 | e 21 .Se m ar. an O-ring seal
(23) can 38%?%%}%)30 %ﬁrﬂﬁ ﬁJ;'eereg({Jiriﬁetﬁ)l 3%% [Fﬁ(ecorbcoe)gltrfl i Gh ot# ef’%évesepar ating

el ement (siB}taftestcdfresiondy s the 2dncefftitiohddNHthOMRIrmacalidal pranefion biben the
interior of the connecting piece (7), but it is preferably arranged as a

funct i on akminjsteredianddseribesk abgye (phes orrminuslil @ fré by pRightlo Theghamber (17} er i or
.space forped by the separating, el t. (20~ or t he separating el ement
20y “and DRGe ey BB Xeishthus 18 AL arr b DR P ERO6] thidor gac
(air), pret Ef(ﬁ‘f%bhlgriﬁe pRimabedichl prapiRatRMRARiEh 1s18 b la8MEHtered OTh&s8hayf OF
exanple, be a foil which can be torn by pressure or which can easrly be

t or n openthby take shafopmaf povidatsetibleky, ewspenstdeator selatiens seal i ng foils which are

i npervious to diffusion are preferred. These kind of sealing foils may
contain an alum niumlayer, for exanple. In one enbodinent, the separating

el ement ( ,&%E}] : | i Ig g o4t he side
wal | of tﬁg)%on elgfa :ﬁﬁdé:{lg?gg;espdb‘ % Bgl%%tg%@WS%tégglrdgﬁggé%&g{?ﬁ%glstggf rangi bl e
poi nt s whesmtangrr(@psur e evhich ik arore acidicex eidre tasigpthan tHat ofthean al ternative to

a sealing foil, the opening (19) can also_be sealed by a stopper or a
pl unger (PMBIMAsquEicalieRagationta be gdminjaered o I thisscage dee ¢hiagiher (Watmay al  whi ch

is so har 0 it i . i pel astic
that tho YD butefschPREin G iR ARy Hohe BREEBEARS.L Wih O TR LY,
pressed finsdtied iAdied inbhlet, ithe pH dedfedfocstinibisaaiic isiaghiavedd pmbangthe Sof t
plastic and/or plastic such as polyethylene, silicone, EPDM

(et hyl enegonégn efifbe ghambeerd bpoviftnthefornrHatioshiagee esntaines (B). JFrjexapple, ) may be
cylindricgl., .far_e le. . l.n any case,. it.is shaped,so that it tightly

cual ot het Lt R A inigiing B SRBE i R TR Br i Bhy bpbi by s
a length W’th@@odtﬁin&f@ghﬁé pEIfbRIesk tan®r €5 3.0€ The cRdmBerf(fTfAén Of bet ween
1.2 to 2, preferably by a factor of 1.5. In this way, the plunger (21),
when it |entaingbyfarshbstaves WohGe Hxse srntingdaborRey. tirs®diumerdl, i s gui ded

| it t f d ting i evented.  Fi. 43, t h
Furt her - SRR AL engamha oty apoesites, A8 Anegpeobih sibes It oy
cutting eskresm GH U7 6 SpréRrdNAfGR)3 Gf4.0Ti0¥bHRRIWIRhhQBBubdard S Sl oped

(Figure 4c) or where the plunger (21 ) tapers to a point (Figure 4d) The
spi kes ormegwedtwitlythediptropmofaroiethtionn Thesedigurasarg meredy an eammde ef thepm t o mm)

d . . . | t h, th ti
ol emont (BETRAion RasEIRET iy tRueF oo ind 5 nitgareraty PR 0Te (e
pl unger (cther dctivBRYRthrchd Adatbded eTAd M8 sibkthce farf 4163 BeedtorRdeh Bler ed

embodi ment of the plunger (21 ) is shown in Figure 4e The plunger has a
recess (2®ntdinert(Bpas osuspersien while theychpmber (W) contains opfanmaeplegieallyi de. The

[ inth . (28) . f t . t he head .of t I : 3),
e 1 iRl leaE G OF ke SERPt [APYIDPN GopanaEep P RGP USR] o
di ameter @bethBe opening or the recess (28) is greater than the exterior

di aneter of the canula ( 15). In cross section, the plunger (21) has the
shape of a Uwth optionally angl ed edges. The base of the recess (28)
forms the_point on the pl r 1.) where the capul 15 n act in
ordor 1 o Bhemeterd vaimbet B Farmisidns tobeichrgigr Dttt @ 7 e
advant agecfiaftidstertiedBy Ry Almed GEME Bharheri(MAtankiREn@lddpas” K1) can
easily tacperlaag aer esSFt yo?éj}]ﬂe pressure‘%l of r:(m actzlanu?a (1%3 on the base of
t he recesstofag8)n tic abbeemanpmaicd eartridte, inlpmefeired embodimentsj the quéantithef pl unger
(21) which directly closes the opening (18). That is,.by the application of
pressur e HHverubstanngcangentpte suffable E‘ﬁ'ﬁg’rége %%@rdm&méﬁ '"(Vgllt}o,nlﬁﬁglE?tS s

secti on, r A 000 $o GRBES It easier
for the p@%&%rg&(@l@r%‘go%ggEp?'ﬁ%g)gﬁdopﬁgbg%lelh?%g 5?%)-5 1\%? urther advant age
of this shape alteration of the plunger (21) caused by pressure fromthe
canula (15) is that the pressure of the plunger (21) on the walls which
hold it is reduced so that even a tightly-fitting plunger (21) is rel eased
and can be noved by the canula (15) without canting. This enbodinent is
especi al | y advant ageous when the plunger (21 ), as e.g. shown in Figure 3,
seal s the chanber (17) fromw thin against the opening ( 18).



In Figure 4f a plunger (21) with a hollow space (24) is repregebRS %M@,@ch
exactly, or alnost exactly, fills the entire chanber (17) along 1ts length
and width_ | .S connection, "exactly" neans that the plunger (21 ) has
t he sane vggp@@&@ﬁ di mensi ons as the ik erior of the char éﬁpgg/ﬁﬁgor is
possi bly up to 5% w der than the chanber 18 Maech 2003 WD 00/ 23037 2G

PCT/ EP99/ 07589 17) T "al | y" hat , t h I 21
s mar gi ikt oo hened iRt SRl THAThs Yo FR efidatfabe e (21
interior @editsofd\dPRRht {dkiporlehtsio? aR b8l suBStad Rabrbdltidt sepa@tel dddi 1S

designed as an exactly-fitting plunger. Such a variant can be ‘advant ageous
on filli nhetcheridgeis imsertedin th ppfvopriztt sthalehelt isrootinegessdry fol thager t hr ough t he
.chanmber (17) by nmeans of the canul a.(15 he .pl unger (2 can hereby be so
boddeq i rEsMmenEHaTTer lnte CRabls pERFAG AORTREAGE S AbAELS( 24y T3 seal od
by the seiaild AanAHRIEHde thfs!saib@artimixOd 1ddbiler L/t MRERKAGAL t he
hol | ow space (24) 1s tightly sealed by the side wall of the chanber (17)

(Fi gure 6insdrel mahé approptpteinbaier st th @rodend dati deeingd fofmalapburegdy f¢r21) of the
type represented .in Figure 4f in axial section, wherein the hollow space
(24) is s¥PRNEIEHOnto two chanbers by a partition for separately
accommodating different ingredients in the chanber ( 17). Here, too, the
separating el enent (20) seals the plunger on its open side. The opening of
t he pl ungbesdriplipn € thercditridicd @ cbidiny wshdinvamibndg deail extend either over the
entire width (iTTustrated) or only a part thereof (not ilJustrated). In
order to pheinvartiemyili hrgeipaftarhe desanibgd in greatpr dejeil with tkeafsisaee ofe provi ded
on the pl / i wal I s of the chanber (17), e.g. guide rails
or guide '}r{q}%g&e('%’g O‘lﬂhe}t}{;%ag[{pg%). In order to inprove the sliding of the

pl unger (21 ) through the opening (18) and the chanber (17), the plunger
(21) or the wall of the chanber (17) can be coated with a

phar macol Biguesal slyovescaneaxiad seationabanigdbgtongidudinall axisraf dhmeastrigdege (Wnown in t he
prior art_and..i nﬁ)ltylde €8s SOF bi.t.an estters (2§'f§r' sorlbétan triool eate, ol eic
aci d, | ectCRIHIRRENGINEPTIm LOPPLYNEE P ATERBPLY USRS at t y aci ds
and sim |§dpﬁ33_%e£b‘ih A stabidfly( ety tHeQkalii Feht@fesAfe AR, | Ty fufercan be desi gned
so as to séal "an exactlyfitting capill ar.ggg 15) tightly to the connecting
pi ece (7)chenesteristics of thaslosdreiaap §3 ) dre dessrihedini merepietadldn the follpwingecessary,

t he gui de_t ube 3( 161) tapers as its distance fromthe head of the closure-cap
(3) increg es 3ot rnatively or in addition, a penetrable septumor an
elastic Oring seal (23) can be disposed at any desired position in the

gui de tube (16). For the sake of sinplicity, the expression "septum (23)"
wi | | her eFigafe 2shdyes asebddimentof theaclprmetap(3) avitheptaltesnative saaliagastic O-ring

| (23). As th i npl i it task af th i de.tube. (16) t
g de. t heceineh ShaPnc sy & e hoplygbel BTl Sraieb B tbE i e Che ©
cl osur e- CqRe Centdinkt ﬁ@%né%ﬂﬂi&%@' i cations 18 March 2003 WD 00/ 23037 27

PCT/ EP99/ 07589 At the si which is open towards the head end, the guide
tube (16) can have a seal of origin or a protection frominpurities. These

f ti I ti dy b f d t. t 23) . |
brf er r eaF BB ASHEH B et nime A dorae Y eoiCedBh Trh Atbinasl et o1
al ong itS(ﬁgt{‘lh{lggt“‘%q%l%éﬁg!s?ﬁ’la"%%éﬂm};he openings (18) and {19) are |ocated

per pendi cul udi nal axis on the upper side or the | ower side
of the chanber (17). Both openings extend over the entire dianeter of the

chanber (17) The plunger (21) can have a rgi nal ‘gr eat.er exterior

di amet er F}%ﬁewetoi4ﬂtsg?Wdﬁrlavsa?@%%Qmsws pﬁ&%ﬂmg{ﬁe Fracial el ol 1y when | t
is,~mits sealing position within the chanber (17) (Figure 3). In this way,
better sealing of the opening ( 18) is achieved. In addition, this has the
advant ageFigua¢ 5 shewphnergesdih2ii) oftberplbsirelcyp Epritheshalloav pluagdsd21(fo7) when
the former is, u&%led,th,rou%h the latter. As already described, enbodi nents
with a hoF?CGW"gg getivgiagiedignh 10 BHALEHR i n Figures 5 and 6, where the
active ingredient or ingredients (22) is or are stored in the hollow area
(24) of the plunger instead of directly in the chanmber (17). In such

enmbodi menFiguré baheown fiathet Bhbpdisfeasof the clokuregap (3)2ith a holidw ptumgeugh t he
chanmber ( 17). until the plunger falls into the container (2) and the
contents (2B)ingxiglisectinunger (21 ) are dissol ved or suspended by nmeans of
the solvent in the container (2).




Such a variant can al so be designed so that the plunger canno

right through the chanber (17), but only far enough for the agP?@gBH§B&9

1 ngredi entyd gdhoi0 be poured into the,gontainer (2) (no¥chgk5§ﬁ&gted). In
this case, guide rails and/or detents are |ocated on the outer wall of the
pl unger (21) and/or the inner wall of the chanber ( 17), which prevent the
pl unger bei ng pushed entirely through the chanber ( 17) (not illustrated).
In this case, the side wall of the chanber (17) can al so have an openi ng
whi ch r enHiguse % eladveda fiythehempddimget of tRd $losuntichp (Hewi aihgleow pRibged s noved by
t he canulgHng).,Fbre, the opening is designed so that the aerosol

fornul ati r830P! Feftioise can be renoved through it by neans of the canul a
(15) The plunger (21), the chanber (17), the canula (15) and the guide
rails and/or detents are hereby designed 18 March 2003 WO 00/ 23037 28
PCT/ EP99/ Bigagd8 slowhafurtheeembodigent df289 cloansehp 3)asikh 4 helicapluhger( 15) after
it has been pushed by the canula into its end position If desired, the
canul a (1§¥lﬁﬁwxﬁﬁﬁvi®ﬂing about the initial novenent of the plunger (21)

t hrough the chanber (17), after which the plunger (21) falls into the
detent of its end position, e.g. as a result of gravity or as a result of a

further nBand shewsld smbydEMentst thd\@ofrsloge3) ki a pIuR erH?K%@iget he canul a
(15) Figure 7 shows a further variant with a holl ow plunger (21) which
entirely tibel(E6)dnd acthamber (171 i) whith éwptempatmeémd yre fornndd, it axidpectiong, i s

pl ugged onto a stopper-like projection (27), provided in the connecting

pi ece (7), which sinultaneously holds the plunger (21) in the chanber (17)
and tight Fisusead showienaeydiiedtfor Eﬂbeclﬁu%lgeﬁf (}3{§ Slthoudt d‘pr’e&bé figddgant, t he
openi ng of the plunger (21) is designed so that only a par¥ of the side
wal | i s ogade tratlefoytheleantla(@ S, ibdxihklsackiort 0 a cl osed part of the side wal

of the plunger (21 ) so that the canula ( 15) can act at this point in
order to release the plunger (21 ) fromits anchoring with the projection
(27) and i1l t [ g o have
Sover al opiartLEstashel AR RAILTCR f Adbec (AP WHBRGhe bihinct B Ba®

proj ect i ooy (02€ppening héichanseatéd wigh piphmgef @1).(Fi gure 8). In such variants,
the inner opening (19) does not necessarily need to be sealed by a
separating el enent (20), although this m ght be the case (not illustrated).

Figure 9 g S #g%g e ﬁmyé iJm LA, that in
Fi gure 3, %ﬂé\?%a?ﬁ?e c(ﬁgé erﬁl?%{tﬁlﬁll %&{ VI é@?gdttgg}% 3%*"(%!%%5? fth%\ent s by neans
of a sepacatneciingpiece(¥). (25). The separating el enent (25) is easy to open

or renove, in a simlar manner to the separating elenent (20). The
conpartnments serve to accommopdate two or nore active ingredients or

ddi ti : { ment
can be pr LEREL M en KB ARAAAME IGFRINERAI AR 8 hORMAdH (PRTPELE o0 S
(17) has adcotdiagto thetnweatipsrdofphisihg accophiticni@)dbodieGalvieyt adaaiésabd-e sol vent

with a very good dissol ving power for the active ingredient can be stored
in one of S4M@).c bk draviamshpwsonly thopechagpbaristipeel thagloswrercap fDrwiiehl ed by t he

separatin Q)1 t ) Qs 2003 WO
00/ 23037 g’@%@%ﬁ@%&é‘f %E%ﬁ'ggﬁr"\‘}feéﬁ{ép@y @5‘%“#“?#@“{‘3‘%@ %2?‘%\/%{&%# g%& nbef or e,
for exanp(3) willlbeaootred in srehi¢e détalk OGS shlisefudn €ighiresOr art, e.g. pure

et hanol . In such an enbodi nent, the plunger (21) can be provided with one
or nore spikes or cutting edges. In a two-stage nmechanism the plunger (21

) is firs | . hed f.ar . epough i.nt o the chamber.. that the separating
el enent (Eh%cf?@a%ﬁlg@(ﬁccgﬁ%m% ﬁ%&‘g&%{?@ (e %B\Igse% lao?ﬁcgﬁte%@paﬁ@rakfgsr}@art ment
into the HefoRhalile faars 55%(51). FRE irHeb 54 (5§ Hiné the UfReREH of iR jasket 19, tutgr edi ent
(22) which is located there. In a second step, the plunger §2 ) can then be
moved f ur istist fixed thte jadket (€ prcent fongn erearie te neel pf the coplainsd (Anad thee

di ssol VEdwce)B (g)u e h 99nt‘3‘§§ of” aedéfgr%aeb?é i%%r l;alg%v ich |nsta aglpe% i Q08 Blansd ig 2) .

that a fluid can be extracted therefrom via a canula without causing an under-pressure

in its interior which would work against further extraction, or without the inner bag

disadvantageously collapsing during removal of the fluid. In the following text,



In this case, too, a penetrable nenbrane can be provided in pl f
plunger (21 ). In this case, the dinension of the guide tube (‘%far@haéﬁe
dpper co b i s designed so that .the canula (15) c i netrate or
tear open t e&?@%ar ating el ement (25) ,ZEso that the sol VEETAEP?%%%E& nto the

| ower conpartnent and di ssol ves or suspends the active ingredient. The

separatin is t suc ] OO ed wi th.the
connect i ngsﬁcgﬁg% rt}t(eif&%lg&@gvc\g@&fs h%bt R{%gla%%tfn\%éﬂé %0%2\%?%%%? \g%%n HA¥ction of
the separ @)y’ n@cldt MEdmd (i) bad (s, rBeaBORAA T tHBaiREERY s ekclusivelpabl e the
sol ution or suspension of active ingredient to flow uni npeded into the
cont ai ner Ué%-. The | astdescri bed variants are advantageous when the active
dngredient in the chanmber (17) is a solid which is not dissolved or
suspended sufficiently rapidly in the solvent provided for the

phar maceutiihe@lostify il (35 hadm: defde heatih VIRd form BF ¥ NBmefsed BéhreelivgEpibcd N t he
upper conpartment with the contents (22) in the | ower conpartient can al so
take pl acé€7)i thepgh el some dfitke edritents om displacedfromrthe colainem@p dutieg i nhal er
e.g. by the user pressi t | osur e-.cap. (3)..agai nst the container (2),
Chis i e e PR Pietatdy fsdarecine Pirkhmir SieifpeeBeP8emalEL £ abi
apparatus-ﬁ\.nq@, i t A3 ki sdob I Y t he
nunber of 1ScorrplafstG ?ri\{a\}{ngtst ls{b ?%th({k?etﬁ%é%ﬁog%é}q?)i%,Oglhf?ée/d.qug ‘éﬁééﬁ?ﬁgg}y‘btﬁ%ﬁ a single
conpar t netlie wzk of ¢heprontaike )i or tohehes litamibeso thif7y gapFs dornmed Hetwedenwke an

enmbodi nrent anal.ogous that of Figure 3, where instead of the . 18 March
2003 WO oGP%t%?g Bisep ﬁ@@y/lew@%@%ﬁm@wwqf@ @dﬁﬁ@bfq&wst@@) for the

capillary A5 M i i j o -cap
(3. 10 1 g eSpcel 0Bl a6 Al (B rom RYE e ol ki) loZ et 200,
t owar ds t keniteetidg piect (iH dating theslasiyy frdgeshbyAlserpatively; izl nseping picae an
elastic Oring seal (23). In this case, too, the guide tube (26) can be
seal ed at (THRaphaE QSQr Fore Wlﬁ*ﬂé'@tql}?esi %ltﬂlﬁg‘aﬁﬁ’eﬁ?@hﬁj‘tso‘yh‘%{e?é‘&h,of origin

or a prot ' ' [t | : odi - gui de tube (16)
or no tubgﬁ%’é%]wui‘g‘ﬂ?ra%g? g%lg .cl‘lﬁgsctahggrg&t}g@gg%a&gl [esgé%ri%)odrmg%q%?asti c Oring
seal (23) closingregsalm shovr). InhBisagahe sSitdediameten 6f the@bthia6iag pleds, under
whi ch the plunger (21) or the chanber g(,17) is directly located. Such an

embodi nen{”)Banerrrespeissiorthe inger diametes ol the peak ofithgpontainem dn dhrleredent  shown

he channE0oigik 8 e B) SORAME BBl ) BB Gnat dolgf® ASSF fRRal 11 50;
are di nensiqpetronpinsidathd dbarMeit@er (21) tightly seals the opening (18),

but can be conpletely pushed through the chanber (17) and the opening (19)
by neans of pressure on the capillary (15). In the case of 'the enbodi nents

moveront o SragrRrRB SRR Wanekin TRLRLARE B e SUERbas b RRRBr 1 D ¢ 7 e

exerted tieclgfure-8ep GIPdnghds)in Be seliengCiiditiod undba citdunifb@htialicyBndrical ears as
a result of the pressure increase in the interior of the chanber (17)
and/ or i sriggf@} logatedion yheomsidg ofithe eonspineransclor Incthie sealeyl pasijion, reovi ded on t he

pl unger ( . _The contents of e ch e 17 ow hnto t t ai ner
Py "ot ! FethucdldlE afRR betetn e G B IR Eiocheerdh o) B liBod W OFLE. TET
(20) . The tshameainétthealt, VEERRPtioRdll v freviebEWRR b Tircivedratail tib (18)ifer pr ocess
are such that the canula (15) does not cone into contact wwth the contents

of the chhatbesrsealing,ds fillesftyr eseglingfing f1 ) ehdin thisceay the iferioreofdomt ent s of the
container (2). Ip.this bl ockage of t canul a ( ! revent ed.

Anot her eﬁé%%l'}%@ al %ealegﬁ?[‘&é‘?%ffé‘&‘ ?‘fn:ﬁfarg?ﬁl_ge i%ﬂﬁﬁgméﬁgt%ghﬁgga cl osur e- cap
(3) Wher e ekp&iiéilyol tR4t iPﬁestt%%ﬂ?Q@ﬂﬁﬁtthélébdﬂb&ﬁ% fidde (75 BhabdG @hd,y hol | ow
and thus forns the chanber (17). The guide tube (16) | eads fromthe head of

t he cl osurig-ardmid)Ipreet fooythe interietnfthesontainey (Ypastaresuitoftheplgsing(21) whi ch
is held by the |lower side wall of the chanmber a i ght seal s the
chanber ( PHOSHIRER G QRS Y65 adeiiopening® AR Be beRRE o 53037 31
PCT/ EP99/ Qa8R-&lpBYethd \?emila%ib%k)&ﬁﬁ%eyééqmr@@@m chh 8156 Bk Ucatddlig oftkd)
opposite the chanber (17). A septum({23) 1s 1ocated in the guide tube. The
pl unger ( 2ldaces en thesiagridge, $or éxtanupld tatecaly ib ¢hemydinddcal pa of He @pnt ai ner (2) by
nmeans of the canula or capillary (15). If necessary, the chanber (17) can
be divided into various conpartnents by neans of partitions (not
represented) which are provided parallel to the longitudinal axis of the
connecting piece, all of these partitions being sealed by the plunger (21)
(not illustrated). Figure 12 shows a closure-cap with a connecting piece
(7) in which a guide tube (16) with a penetrable septum (23) is provided.
The gui de tube (16) reaches up to the foot of the connecting piece (7~
where the chanber (17) is suspended via deliberately produced frangible

o, S Y



Al ternatively, the chanber (17) can be exclusively connected wigt
connecting piece (7) via the separating elenent (20). In thi SWgahZ%%cn‘?Hgs
frangi bl eyppl (29) are not provide If an active in i is to

adm ni stered Oghts}&g solution and is to gBe stored in the cﬂgﬁgﬁegrg %Sfé) as a
suspensi on, enbodi ments according to Figures. 3, 4, 9 and 10 are preferred,
especi al | g Whel& . ' j | .in the form
of a seal ?Wg@%?‘? w%nher{égr}%érﬁgﬁr}lq%%%pggggtsl%%& %ﬁ%géhéeﬁ%%g?%eg lgnave t he
advant agesealeld®hyMacdlu@tidm\§e00( B33 Odiich3i8 chpedEPARAIA /&P tHidsat an
over-pressure is formed by pressure of the plunger (21) in the chanber
(17), whi ehrecierisgiss ehihe slosuresgapid) whisherenecomyrytier seaking thegontines (Bpensi on

ol vent | NeTHRCERE Tt SRBbrin AP Glecieh by onll BpButRal Els" ) " 1

gener al | yd@easatERbrédtedetailal g f@ﬁb@n%?ﬁgﬁbé.cfﬂg@n%dr@ﬂﬁ ohy&h6RAt ai ner are
produced so that they wll sufficiently give or collapse on renoval of the

fluid Theinsgdstar ati ng el ement (20) generally consists of a thin plastic
foil. The separating el enent (20) preferably contains a thin alum nium
foil. The cartridge with nmedi canent formul ations for an inhaler, according

to the inTﬁ@&lk%(wmutheG%Qhﬁif.'1&39cgﬁt?dlfopkﬁiﬁg(lzﬁ%rth@i;efnuml(l?g@e, It is

essential that the solvent cannot diffuse fromthé contai ner into the
chanber (pds? Yhmhgle hTlooecdminnatidnhe thecopeneng (1) &di gnde tobé 61 fasthe Apart from
havi ng a cha r.wth suffjciently thick |1's, an additional alum nium
coati ng C%Pugﬁébgﬂr?‘é&?‘ﬁﬁckﬁ‘éretﬁ%é}) i} pnlysHeWn & Pathces of the chamber (17).
The cartridge is preferably of such a size that it can be inserted in

i nhal ers, such as e.g. those disclosed hereinbefore. The preferred capacity
of the colheaopsing @}) can bepgaledibyai sepyinbaxsla sebhaftorigin dihia ccdanberotéct ) from
0.00l to Q.5 M, preferably from0.001 m_ tq 0.2 m, nore preferably 0.001
m to 0. offom dushpud otherampubities, Fhismethod@f sealingds, forexamplecknewmfieny| ast i cs -
for exanp e 4( 0 ( t 2t hacryl ate
(PMWA) , a{él(r?fiﬂagh?éﬁl #P%Q'/ éus{g?(ﬁ fgﬁ%}ﬁ@f@?g%g& %agpa(?ﬁ%z/br?ef?gh%{ﬁ@h%{&ﬁg‘f it'/%fhyl ene

t er epht hahabedifigtolPigard .ot her plastics are available to the skilled person
for the production of such containers, and also for production of the

cl osure-cap. It should be enphasised that the use of the cartridge with the

fﬂg”‘g:{ i gﬂf&é 5&1?%@13 Sﬁ‘ég”ugg‘é o 1 LS ESnfRAGRLdRbS e EIAERTF (S8 Pul ation by
shown in axial section. The chamber (17) is represented as an integral component of
the connecting piece (7). The container (2) is not illustrated. All figures show the
closure-cap with a sealing system as represented in Figure 1 Analogous
embodiments can also have a sealing system according to Figure 2, but these are not

shown.

Figure 3 shows an embodiment of a closure-cap (3) in axial section. The central
element of the closure-cap (3) is a chamber (17) which terminates at the foot of the
connecting piece (7) and which-contains the active ingredient(sj (22) described,
which may be, for example, one or more active substances, excipients and additives
which may be in the form of a concentrated solution or suspension, a powder,
granules, or one of the other forms described above. Preferably, the chamber
contains the active substance concentrate described above. The chamber (17) has two
openings, (18) and (19). An object can be introduced into the chamber (17) from

outside via the opening (18), the contents of the chamber (17) can be emptied into the



conventional cartridge. 18 March 2003 WO 00/23037 33 PCT/ EPRO({Q/ 5853
Exanpl es of the active substance concentrate according to the 1nvention In

the foll ow t, by way of exanpl e, individual fornu lons are |isted
W th concgrﬁ]&)@b&%n or quantity data %ver, t he exarrpll!)e@tfépg?fsgé%nt only a
selection fromthe aforenenti oned possible fornulation conbi nations.
Exanple 1 r er ol rad C | ZeaD r as a
suspensi o%é%ﬁgﬁ[o@.) B%HQH{B p%!]mg/\g? grﬁ?en%p%n?lﬁg?gc)h%%{ﬁ%?ﬁ%ﬁqg‘)gfsp%‘?ﬁglgpH S
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cont ai ner piegg (7)THEe opening 648) dosealsil by aplugen IheRoa enppendefitbe i de and 2. 25
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ng/ m . fluid leads to the plunger (21) A septum or an O-ring seal (23) can be provided in

the guide tube

The position of the separating element (20) or the plunger (21) can vary over a wide
range within the interior of the connecting piece (7), but it is preferably arranged as a
function of the quantity of active ingredient (22) so that the interior space formed by
the separating element (20) or by the separating element (20) and the plunger (21)

contains the smallest possible volume of gas (air), preferably no gas at all.

The separating element (20) can, for example, be a foil which can be torn by pressure
or which can easily be torn open by a sharp or pointed object. Heat-sealed sealing
foils which are impervious to diffusion are preferred. These kind of sealing foils may
contain an aluminium layer, for example. In one embodiment, the separating element
(20) can have frangible points where it is attached to the side wall of the connecting
piece (7) so that it tears open at these frangible points when a pressure or a force is
exerted upon it. As an alternative to a sealing foil, the opening (19) can also be

sealed by a stopper or a plunger (not illustrated).

The plunger (21) is made from a material which is so hard that a rounded canula
cannot penetrate it, or is so inelastic that the plunger does not remain attached to the
canula when the canula is pressed firmly against it. A preferred material is an
elastomer, soft plastic and/or plastic such as polyethylene, silicc'me, EPDM (ethylene-

propylene-diene-copolymer).

The shape of the plunger (21) may be cylindrical, for example. In any case, it is
shaped so that it tightly seals the opening for which it is provided. The plunger (21)
preferably has a length which is greater than its diameter, e.g. by a factor of between

1.2 to 2, preferably by a factor of 1.5. In this way, the plunger (21), when it is
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The opening in the recess.(28) faces towards the head of the closure-cap (3), i.e. in
the direction of the capillary or canula (15). The interior diameter of the opening or
the recess (28) is greater than the exterior diameter of the canula (15). In cross
section, the plunger (21) has the shape of a U with optionally angled edges. The base
of the recess (28) forms the point on the plunger (21) where the canula (15) can act in
order to press the plunger (21) into or through the chamber (17). The advantage of
this design and arrangement is that the plunger (21) can easily taper as a result of the
pressure of the canula (15) on the base of the recess (28) at the opposite end, that is,
on the side of the plunger (21) which directly closes the opening (18). That is, by the
application of pressure on the canula (15), the shape of the plunger (21), in cross
section, changes from a U-shape to almost a V-shape. This makes it easier for the
plunger (21) to pass through the opening (18). A further advantage of this shape
alteration of the plunger (21) caused by pressure from the canula (15) is that the
pressure of the plunger (21) on the walls which hold it is reduced so that even a
tightly-fitting plunger (21) is released and can be moved by the canula (15) without

canting. This embodiment is especially advantageous when the plunger (21), as e.g.

shown in Figure 3, seals the chamber (17) from within against the opening (18).

In Figure 4f a plunger (21) with a hollow space (24) is represented which exactly, or
almost exactly, fills the entire chamber (17) along its length and width. In this
connection, “exactly” means that the plunger (21) has the same external dimensions

as the interior of the chamber (17) or is possibly up to 5% wider than the chamber
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closure-cap (3) and a container (2) in the formof a cartridge for separate
storage of apn .active ingredient and a_pharmacol ogically acceptabl e |iquid,

wher ei n tLYeO‘E:}Yz&gﬂr e-cap (3) has a con ‘gcti ng piece (7) WTY%’HBH?SB% into the
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openiblng, I t@mlm;gfs&i)iiﬂd%s?td as_hgl @daatrlmﬁttilr(Gg]pflll)ng'eﬁ Sliaa’ill??ﬁaritah?ttmlw b{Zi )
.novapl e nger n ul ae Lupe eads e nger .
> appadanirees GTAg theeti i) Bh Aot Boane femtndeaEo:  abl &
Septum (2. dh9EAnSEy hilah1 6 QU SPPIRSHIRRRCINEaphRRS: £21 ) and the
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and 2, chbeddetlentoskelchamtiehdiat the peareng afthe hekgy upace(24ns edabsitiycth© ri ng seal

(23) is formed. in the guide tube (16). 4. An apparatus according to one of
t he prece&‘?ﬂ‘}ﬁat@gaﬁl%e“i%%% (Bigugersorcbathesanening 4Hitbe balkeey SRS Has

further opeming My h.é§id§€~%gg)§f‘-tﬁeiscgglkh¥ra(gg% ) - FariahPAL alg. or

novabl e separating el enent s according to claim4,
char act er asethler emtiddirh eritof a phpgeai Nef thé sipe népréseiiediis Fignre@ftinagiabh seal i ng
foil. 6. A cl osure-,caﬁ according to one of the preceding clains, 1 to 5,
char act er festign; wherpintthe helloyhsppse (24) ispepaatedinte tup chasmkersbyp arttitieRt s whi ch
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penetrabl €, ara parating el ene SPosur e-cap

accor di ngtieGepitatifg eleMentRerRals itk flhaiei®n Its bPePsid€ Ml ealngSFdhd n that the
plunger (21 ) has the shape of a cylinder with a ratio of length to

di anet er plungerX24 hacrogling toiiguyey 4fand@gzagextend either over the entire width
(illustrated) or only a part thereof (not illustrated).

In order to prevent canting of the plunger (21), guide means can be provided on the
plunger and/or the side walls of the chamber (17), e.g. guide rails or guide ribs (not
illustrated). In order to improve the sliding of the plunger (21) through the opening
(18) and the chamber (17), the plunger (21) or the wall of the chamber (17) can be
coated with a pharmacologically-acceptable lubricant. Such lubricants are known in
the prior art and include e.g. sorbitan esters, e.g. sorbitan trioleate, oleic acid, lecithin

and other fatty acids, fatty alcohols, esters of fatty acids and similar.

The guide tube (16) for canulae or capillaries can be designed so as to seal an exactly-
fitting capillary (15) tightly to the connecting piece (7) when it is pushed into the
connecting piece (7). If necessary, the guide tube (16) tapers asl its distance from the
head of the closure-cap (3) increases. Alteratively or in addition, a penetrable
septum or an elastic O-ring seal (23) can be disposed at any desired position in the
guide tube (16). For the sake of simplicity, the expression “septum (23)” will
hereinafter be used for both a penetrable septum and an elastic O-ring seal (23). As
the name implies, it is the task of the guide tube (16) to guide the canula or capillary
(15) along a predefined path through the closure-cap (3 ) without any complications
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characterised in that the side of the plunger (21 ) facing thgs&aé%ho%?%( 17)

i.s sl opedyBlohaRers to a point andl or,jhas one or nore sgi /0o CUt i NG
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t hrough t cha 1 u th unger  (.21). 1 rch 2003 37 15. An
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are seal ed by the plunger (21 ).

As already described, embodiments with a hollow plunger (21) are represented in

Figures 5 and 6, where the active ingredient or ingredients (22) is or are stored in the

hollow area (24) of the plunger instead of directly in the chamber (17). In such

embodiments, the canula (15) pushes the plunger (21) right through the chamber (17)

until the plunger falls into the container (2) and the contents (22) of the plunger (21)

are dissolved or suspended by means of the solvent in the container (2).

Such a variant can alsc be designed so that the plunger cannot be pushed right
through the chamber (17), but only far enough for the active ingredient (22) to be
poured into the container (2) (not illustrated). In this case, guide rails and/or detents
are located on the outer wall of the plunger (21) and/or the inner wall of the chamber
(17), which prevent the plunger ‘being pushed entirely through the chamber (17) (not
illustrated). In this case, the side wall of the chamber (17) can also have an opening
which remains sealed by the plunger (21) until the plunger (21) is moved by the
canula (15). Here, the opening is designed so that the aerosol formulation ready for
use can be removed through it by means of the canula (15) The plunger (21), the
chamber (17), the canula (15) and the guide rails and/or detents are hereby designed
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(21) so that the canula (15) can act at this point in order to release the plunger (21)
from its anchoring with the projection (27) and push it into the container (2). The
plunger (21) can also have several openings which are sealed by a plurality of

stopper-like projections (27) in the connecting piece (7) (Figure 8).

In such variants, the inner opening (19) does not necessarily need to be sealed by a

separating element (20), although this might be the case (not illustrated).

Figure 9 shows an embodiment of the closure-cap (3) similar to that in Figure 3,
where the chamber (17) is divided into two compartments by means of a separating
element (25). The separating element (25) is easy to open or remove, in a similar
manner to the separating element (20). The compartments serve to accommodate two
or more active ingredients or additives separately. In an analogous manner, more

than two compartments can be provided (not illustrated).

In one embodiment, where the chamber (17) has at least two compartments, a
pharmacologically-acceptable solvent with a very good dissolving power for the
active ingredient can be stored in one of the compartments, e.g. the compartment

which is not sealed by the separating element (20) (upper compartment). Such a



23. An appratus according to one of clainms 1 to 22, characteri I t
the active substance concentrate in the chanber (17) containshiﬁegﬂfﬁyﬂg
preservatg¥goandbor a conpl exi ng agen 24. An appar at Us--B&5 ing to one
of the precedingéclains 1 to 23, char%cterised in that ﬁ%e cgﬁgggner (2)
contai ns a pharmacol ogi cal |y acceptabl e propellant-free liquid, preferably
wat er, an aeais bedl ne ﬁ@béﬁde@@lere%ﬂlﬁﬂ@,l for Hanfpl&] ot aHb Gef N &RT . whi ch
optionally contains an ag d, a conplexing agent, a perservative, a

sur f act anknosndfrom the pudif agt, e.g2 pureRthaappar at us accordi ng to cl ai m 24,
characterised in that the solvent or suspension agent contains one or nore
medi canents) preferably selected fromanong the betam netics,

.antichol i ' A ' I ' . ant ' eroi ds.
2. An apareh T eoBOl i ebibTeer SR b BB B e 3 1 T
t he chanbertidglddges O @uﬂsstagé)mfea@ms&uw;ﬂag@r (P1)aé Srstlylonlys pekheaear
potaSS|un1d|h%drogen phosphat e and/or diso |un10r.dlpotaSS|un1h¥drogen
posphat e eneysh interithet ahamber srathaighe sgparating elgypent &8s eraned dndithetsolvene of
clainms 18,t0 26 haracterised in fhat the container contajns a solution of
i ot ropi et BRmgBe RAGsSnaen dptodB} e <6RauSn a8 Bhi ol ght

pr ef er abl §hspeHdeBeNadtive Hire i (£2)30AiBlY isVIBEAEY thefDTh aRe&InRlsedY ¥heD- 1 % by

wei ght, which has a pkﬁgg 2.0(t3Q%§0, referably 2.0 to 3.0 and nost

pr ef er abl glueged (2 D&an trenchepaeead furthercorthiitthe sepamtiog efement(20) scathed) cl ai ns 1
to 27, characterised,in that, the. cl.osure-c (3),. ,together with the

cont ai nerarkdgﬁ? 8?6@@%%5??@?‘516‘3‘@6%%?1‘6 tt@‘ﬁ?’ss‘é‘}d thfggnt@jgxgr an appar at us
according to one of the clainms 1 to 28 as a container for |iquid nedi canent
formulations in inhalers for the production of aerosols suitable for

nmedi cal tlhheahepgse, &8 epeadtiapld membranacat be/provided ampplace of the plunger (21).

. A9n?. An. A CACALLALALL AL AL AL A AL A% AL A A CALAAALAR A[LA AnLAA
AAAA %&ﬁh@%AseAg[L.dihenwL .M)EzwéFL sibe (16) and incupper compartmenids /1 "+ A"

c&y8FRal a@s{gglgii gég?}: gﬂ“@?“’ﬁ?l SYhfi st ?%ﬁ%%fdﬁ&%ﬁ@& fRlseplradiFabngheal cal cal

caJ ca] ca] ca cal'cal cajca
@ $$&IB08028),)sp that-the lvkhe Hos Titd thed@ @& compartment and dissolves or suspends

2 oa] oa] cHF ERICAPERTIER] o LpHpERliEAHERESHRADY CRYTR I (e o PR G .
$101 211 T\ [ :a).C -

a] ca] cal cézﬁhégt} caii ggﬁ%pﬁgﬁg}ﬁa %g}%g'}agg%gg%gq ﬁﬁgﬁ@gkﬁﬁkﬁmaﬁlﬁkﬁ%&;
]V$V\]2 V\P}/\X\ﬁi‘hé’rséifaﬁ] ]tﬁ{g_elgl%m&i(t@)_ﬁlﬂ ﬂﬁ}cﬁﬁ%&ﬁ?g ple@ai('t)a%) eaama%lrea;bhzi!ona)} c g]d g a]3 fc ﬂ fc?

ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! - accdd9e
gg* h} hhi mmiﬁwm]papﬁw i;ng}ﬁ)dléﬁﬂt &_W@ajm@qde%j%}f@aq%l c‘;%f‘é](ma}éﬁl ca] ca]cac
:al.c It CX

b B B P R (o) el
ca] ca] ca] ¢ sdlrpibizh ¢edaralivalved bealspajded safficiéntly rdidySw &R solvent gb] X] ca] ca] ca]
cal] ca]l ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a]caV]ca]ca]ca]ca]ca]c
a] ca] ca] ceipvided forahr RRaryeceyjcalMersulation.z] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

cal] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calcalcal>Lj9;lg
+2@

Alternatively, mixing of the solvent in the upper compartment with the contents (22)
in the lower compartment can also take place directly before installation of the
cartridge into the inhaler, e.g. by the user pressing the closure—c'ap (3) against the
container (2), this implementiné the first stage of the mechanism by means of a
suitable apparatus. A mechanism of this type can be provided irrespective of the
number of compartments in the chamber (17), i.e. if necessary only a single

compartment can be provided in the chamber (17).

Figure 10 shows an embodiment analogous to that of Figure 3, where instead of the
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In the embodiments in Figures 3 to 10 described hitherto, the chamber (17), the
opening (18), the opening (19) and the plunger (21) are dimensioned so that the
plunger (21) tightly seals the opening (18), but can be completely pushed through the
chamber (17) and the opening (19) by means of pressure on the capillary (15). In the
case of the embodiments of Figures 3 to 6 and 9 and 10, the separating element (20)
opens via the movement of the plunger (21) into the chamber (17) as a result of the
force exerted through the capillary or the canula (15), in that it e.g. tears as a result of
the pressure increase in the interior of the chamber (17) and/or is penetrated by one or
more spikes or cutting edges provided on the plunger (21). The contents of the
chamber (17) flow into the container (2) with the solvent as a result of the opening of
the separating element (20). The shape and arrangement of the elements involved in
this process are such that the canula (15) does not come into contact with the contents
of the chamber either before or after being mixed with the contents of the container

(2). In this way, blockage of the canula (15) is prevented.

Another embodiment is represented in Figure 11 and relates to a closure-cap (3)
where the interior of the connecting piece (7) is substantially hollow and thus forms
the chamber (17). The guide tube (16) leads from the head of the closure-cap (3)
through the chamber (17) up to the plunger (21) which is held by the lower side wall
of the chamber (17) and tightly seals the chamber (17) and the guide tube (16). The
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Figure 12 shows a closure-cap with a connecting piece (7) in which a guide tube (16)
with a penetrable septum (23) is provided. The guide tube (16) reaches up to the foot
of the connecting piece (7 where the chamber (17) is suspended via deliberately
produced frangible points (29). In this embodiment, the opening (19) is parallel to
the longitudinal axis of the connecting piece (7) and is tightly sealed with the
separating element (20). The separating element (20) extends over the opening (19)
and is fixedly connected to the connecting piece (7) at this point (30). When a
capillary (15) penetrates the septum (23) and presses on the chamber (17), firstly the
frangible points (29) break. Thé separating element (20) over the opening (19) is
then torn open as a result of the inherent weight of the chamber (17) or the further
pressure via the canula (15) so that the separating element (20) remains connected
with the connecting piece (7); however the chamber (17) itself falls into the container
(2). If necessary, the frangible points (29) can be designed as an easily-torn foil or
adhesive strip, which connects the chamber (17) with the connecting piece (7) at the

side opposite the separating element (20).

Alternatively, the chamber (17) can be exclusively connected with the connecting
piece (7) via the separating element (20). In this case, the frangible points (29) are

not provided.

If an active ingredient is to administered as a solution and is to be stored in the
chamber (17) as a suspension, embodiments according to Figures. 3, 4, 9 and 10 are
preferred, especially those where the separating element (20) is designed in the form

of a sealing foil with an aluminium coating. These embodiments have the advantage



F[ FzFFFF b4 mM0%&g& ()- &s10%98(g& ()- FYXA0%8(g& () - () -
I oy (ot 0~ Selomlan (), FATNOE ) iR

y#10%98( g§d doramvz7 10990 g& () - 10%g8(9& ()- ,/ 10%&8& /ERyon7s89
,110%98(g& ()-HHITTIS$I0I?2lvUd 10% & ()- 10% & () -

$10% & ()-109g8(g109g8(gl0g8(g &5nl0%g8(g& ()-- +3 .

10%g" 9& (raPhn bVek Prdssdidis Yddthed Lg%e%'suﬁr)wfﬁielgﬁ%g%'r (2)}? il Q¥Adbdr)(1 7Y@ 10%
& () @L10% & ()-- -10% & ()-_JInJJJJIIK|[:vU4A 10% & ()- @O% & ()-
10%+& () - Whiahs cpoges ghg eparafiag ¢ipo@aR(20) to tear and the suspension to flow under

pressure from the chamber (17) and dissolve rapidly in the solvent in the container
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The container and the closure-cap are generally produced from a deformable plastic
The walls of the container are produced so that they will sufficiently give or collapse
on removal of the fluid The separating element (20) generally consists of a thin

plastic foil. The separating element (20) preferably contains a thin aluminium foil.

The cartridge with medicafment formulations for an inhaler, according to the
invention, should have a long shelf-life. For this purpose, it is essential that the
solvent cannot diffuse from the container (2) into the chamber (17) which contains
the active ingredient before use. Apart from having a chamber with sufficiently thick
walls, an additional aluminium coating can be applied to the outer or inner surfaces of

the chamber (17).

The cartridge is preferably of such a size that it can be inserted in inhalers, such as
e.g. those disclosed hereinbefore. The preferred capacity of the container (2) is
approximately 5ml, that of the chamber (17) from 0.001 to 0.5 ml, preferably from
0.001 ml to 0.2 ml, more preferably 0.001 ml to 0.05 ml, most preferably from 0.001
ml to 0.03ml.

Suitable plastics - for example polystyrene (PS), polycarbonate (PC), polymethyl
methacrylate (PMMA), acrylonitrile /butadiene/ styrene copolymers (ABS),
polyethylene terephthalate (PET) and other plastics are available to the skilled person

for the production of such conteiiners, and also for production of the closure-cap.

It should be emphasised that the use of the cartridge with the chamber (17) in the
inhaler requires essentially the same manipulation by the patient as the use of a

conventional cartridge.



- 109 & ()-KPKKKKLLM [:vU4 2@10% & ()-Z -10% & () - 10% & ((3%3 2003
EL#100/«&&' ()-g 3 10%& ()-- 3 10% & ()- I\/chNdNeNsNNN<OyX7 HMBEN -

0% & () - wkPifBod) - $10% & ()-10' 10" 1 8 10% & ()-< yX7 {5
109 & ()- 3 1020(5/‘33593' ()- 109 & O-_ (%0%'&' ()- ’ , 10%9%?@-45-;6’&[9

109 & () - VWI W WAVBVWPVWKv U4 @ 10% & () - ) ml0% & ()- 9$10% & ()-10"10"10" @
7 10% & (Exdmples of $hb Fetive subanke’ Zﬁc@Hrﬁlte\’Morm@t ;J-gl@lﬁvér)thn 10% & () -
f1I0% & ()= @IOW& ()- 10%&()-- 0% & () - Cf vUa 10% & () -
y10% & ()- 10% & ()- &$10% & ()- 10" 10" 10"- y& 10% & ()- G& aaccdd9e| [:vU4

f 10% & 094 & $ 1094 & ()- @X 10%& ()- Ff 1098 & ()-- f
)10% & ()- ga@s% "} "f"f‘gfté?‘)mbb?,‘é’?ao% @rample, 1rylyidughfornyatons arq &st%bwyb" 10"

100 () SR S aHR AR b el e o o

10% & () - fromltbedfréhentiontd PRIiH($ formulalidUtcEmb)matiomwiop] r *t | [: bU4  S&10% & () -

Example 1

5 mg of formoterol (particle size:5 pm) are metered as a suspension with 0.015 ml of
water into the chamber (17). The pH is adjusted to 5 0 using fumaric acid. The

concentration of the formgterol is 333 mg/ml.

4.5 ml of a 1:1 water/ethanol (v/v) solution are placed in the container (2). The
solution contains 0.45 mg benzalkonium chloride and 2.25 mg Na-EDTA and is

adjusted to a pH value of 5.0 with HCI.

After mixing, the formoterol concentration of the formulation to be administered is

about 1.1 mg/ml.

Example 2

5 mg of formoterol (particle size: 5 pm) are metered as a suspension with 0.015 ml of
a 20% by weight aqueous NaCl solution into the chamber (17). The pH is adjusted to
5.0 using HCI.

4.5 ml of a 1:1 water/ethanol (v/v) solution are placed in container (2). The solution
contains 0.45 mg benzalkonium chloride and 2.25 mg Na-EDTA and is adjusted to a
pH value of 5.0 with HCL

Cartridges containing formoterol as active substance are prepared analogously, the
content of formoterol preferably being between 100 and 400 mg/ml, most preferably
between 250 and 350 mg/ml.
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weight, most preferably between 0.0005 and 0.2 by weight. The pH of the solution

in the container (2), before mixing with the buffer in the chamber (17), is preferably
below 4.0 in these cases, most preferably between 2.0 and 3.0 and particularly
between 2.5 and 3.0.
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into the container and displaces some of the container contents when the closure-
cap (3) is pushed onto the neck of the container (2), a guide tube (16) for guiding a
capillary or canula (15) passes through the closure-cap (3) and extends as far as a
chamber (17) which is firmly connected to the connecting piece (7) or integrated
therein and contains at least one opening, characterised in that the chamber (17) is
sealed tightly by a movable plunger (21) and the guide tube (16) leads to the plunger

21).

2. An apparatus according to claim 1, characterised in that a penetrable septum (23) is
located in the closure-cap between the plunger (21) and the outside environment.

3. An apparatus according to one of preceding claims 1 and 2, characterised in that a
penetrable septum or an elastic O-ring seal (23) is formed in the guide tube (16).

4, An apparatus according to one of the preceding claims 1 to 3, characterised in that
the chamber has a further opening which is sealed tightly by a penetrable, tearable or
movable separating element (20).

5. An apparatus according to claim 4, characterised in that the separating element (20)
is formed as a sealing foil.

6. A closure-cap according to one of the preceding claims 1 to 5, characterised in that
the chamber (17) has two or more compartments which are arranged one above the
other and each sealed from the other by a penetrable, tearable or movable separating
element (25).

7. A closure-cap according to one of the preceding claims 1 to 6, characterised in that
the plunger (21) has the shape of a cylinder with a ratio of length to diameter of 1.2 to
2.0.
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10.  An apparatus according to one of the preceding claims 1 to 9, characterised in that
the opening of the hollow space (24) is sealed by the separating element (20) or the
side wall of the chamber (17).

11. An apparatus according to claim 10, characterised in that the hollow space (24) is
divided by partition walls into two or more components which are tightly sealed from
one another and that each compartment is sealed by the separating element (20) or
the side wall of the chamber (17).

12. An apparatus according to one of the preceding claims 1 to 11, characterised in that a
recess (28) is formed in the plunger (21) which is orientated with its opening towards
the head of the closure-cap (3).

13. An apparatus according to one of the preceding claims 1 to 12, characterised in that
the plunger (21) and/or the wall of the chamber (17) is coated with a
pharmacologically-acceptable lubricant, preferably oleic acid, lecithin or a sorbitan
ester such as sorbitan trioleate.

14. An apparatus according to one of the preceding claims 1, 2, 3, 7, 8, 9, 10, 11, 12 or
13, characterised in that the chamber (17) has only one opening (19) at the lower end
of the connecting piece (7) which is sealed tightly by a plunger (21), and that the
guide tube (16) for capillaries or canulae leads through the chamber (17) up to the
plunger (21).
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15.  An apparatus according to claim 14, characterised in that the chamber is divided into
a plurality of compartments is such a way that all compartment are sealed by the
plunger (21).

16. An apparatus according to one of the preceding claims 9, 10, 11, 12, 13, 14 or 15,
characterised in that the plunger (21) with the hollow space (24) is attached via one
or more openings of the plunger (21) by means of one or more stopper-like
projection(s) (27) formed on the connecting piece (7).

17.  An apparatus according to one of the preceding claims 1 to 16, characterised in that
the plunger (21) is up to 5% wider than the opening which it closes.

18.  An apparatus according to one of the preceding claims 1 to 17, characterised in that
the chamber (17) contains a pharmaceutical concentrate, preferably a suspension or
solution, most preferably a suspension, in a pharmacologically acceptable propellant-
free liquid, preferably water, an aqueous solution with a pharmacologically acceptable
salt, ethanol or a mixture thereof, with one or more active substances, the active
substance or substances being particularly suitable for inhalative theraphy.

19. An apparatus according to claim 18, characterised in that the active substance (or
substances) is (or are) selected from among the betamimetics, anticholinergics,
antiallergics, leukotriene antagonists and/or steroids.

20.  An apparatus according to claim 18 or 19, charaterised in that the active substance
(or substances) is (or are) formoterol, tiotropium and/or salbutamol and/or a salt
thereof.

21. An apparatus according to one of the preceding claims 18 to 20, characterised in that
the concentration of the active substances is between 75mg/ml and 1000 mg/ml,
more preferably between 75 mg/ml and 500 mg/ml, most preferably between 100
mg/ml and 400 mg/ml.

22. An apparatus according to claim 20 and 21, characterised in that the chamber (17)

contains a suspension of formoterol in a concentration of between 75 mg/ml and 500



23.

24,

25.

26.

27.

28.

29.

18 March 2003
38

mg/ml, preferably between 100 and 400 mg/ml, most preferably between 250 and
350 mg/mil.

An appratus according to one of claims 1 to 22, characterised in that the active
substance concentrate in the chamber (17) contains an acid, a preservative and/or a
complexing agent.

An apparatus according to one of the preceding claims 1 to 23, characterised in that
the container (2) contains a pharmacologically acceptable propellant-free liquid,
preferably water, an aqueous saline solution, ethanol, or a mixture thereof, which
optionally contains an acid, a complexing agent, a perservative, a surfactant and/or a
buffer.

An apparatus according to claim 24, characterised in that the solvent or suspension
agent contains one or more medicament(s) preferably selected from among the
betamimetics, anticholinergics, antiallergics, leukotriene antagonists and/or steroids.

An apparatus according to one of claims 24 or 25, characterised in that the chamber
(17) contains a bhuffer substance, preferably sodium or potassium dihydrogen
phosphate and/or disodium or dipotassium hydrogen posphate and/or mixtures
thereof.

An apparatus according to one of claims 18 to 26, characterised in that the container
contains a solution of tiotropium bromide in an amount of between 0.002 and 0.4% by
weight, preferably between 0.0005 and 0.2% by weight, most preferably 0.1% by
weight, which has a pH of 2.0 to 4.0, preferably 2.0 to 3.0 and most preferably 2.8.

An apparatus according to one of the preceding claims 1 to 27, characterised in that
the closure-cap (3), together with the container (2), forms a cartridge for an atomiser.

Use of an apparatus according to one of the claims 1 to 28 as a container for liquid
medicament formulations in inhalers for the production of aerosols suitable for
medical therapy, especially for inhalative therapy.



