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Di spensi ng Devi ce, Storage Device and Method for
Di spensing a Fornmu | ation The present invention

WO edoames2t o a di spensi ng devi ce for di spensi ngP@I/EP2006/010197

preferably nmedical fornulation]-in particular

contai ning or consisting of a drug or m xture of

drugs, according to the preanble of claiml1, to a

storage device for a preferably nedical fornulation,

| N Digpénsibg Devick)StoragiDevice ihd Mdthod Ibr Dishéising a Formu-
m xture of "drugs, according to.the preanble of clarm

30, and to a nethod for dispeMiQthg a preferably

nmedi cal fornulation, in particular containing or

consi sting of a drug or m xture of drugs, according to

t . ' i d . .

oi CRSERERE! fughuich Fefitétte PhitgPndify A YighHiting a prefera-
t driyeniedisab formwlationy i articarceontaining @5 qomsistiag of a drug or

PULIRBAT of @3k EARcoldiBgfoThé gﬁe_ain'ilﬂl: WiR14ihe1 "RSfktorage device for
passa g dv | ocations, within t

s, .the t.hroat, "an rious .he
| ihgEetesbly, %%Jlsﬂe omﬁ%tmrz, 19, RAFEARIGF contalping Qb gpngisting of a
r eftu@nér mikeire Wil driugs; acdbgtlingero dieipreanibla dfackgéh 30,eand to a

e
depepd nter alia on the,aerodyn c sizes of t .
panethog o8 dipeirishy £pre AL RETRHAT R nlfis @ pdrlifular contain-
uningrart comdistingr¢fi « desg bamingirarofabugsiyatantdingitartbe preamble of
of lLlff'ﬁ?Ot han 2 mm are considered to be potentially

opctlma for deposition in the alveolar region of the
l ung. Particles that have an aerodynam c di aneter of

?gl_tr) eﬂg@éﬁég%ﬁgﬂb%@h@ aE0i68y, ihegaﬁrcﬁlauirnﬁmrg, are in-
A i .e ar bronchi regions. .
beended b opimaTly i gstoRgilis ttes 12 dhF FHJBORRESRENE These sites
6 i!im‘lugiértﬂfe rﬁalsgl _ﬁﬁg&sablhcytlig@ammdar&i(mﬁﬂbcaidr;s within the lungs,
sui t e el wer Q, 1 he ' . .
or s sttt BrpHeliBie Fad B¥BRF Yegl i, TR A8 lo deliver
acdriugy ¢o a thigsh areehd¢pemids inteaelinom thadierodyingmid sizes\afrthe parti-
efdikg 'oﬁ'lﬁéf lets. As Eﬁﬁeﬁ%ﬁ‘%‘li@@e@‘}o Hacunderitodd, ﬁﬁﬁfclé&f having an
drug that ?ea_ches the desired region, | pgrt cul ar | rf )
t RetpdyrpmirrdiameeHdesothanay pBLare %tsar%,e ite be potentially opti-

Paihi §of aépeditiéhen Gheradvdotin Figicm OQ'lfthE HengePaftl&dthat have an
I on vel ocit

spray,pl une, ,such as_.propaga fdh

ol asrhaynatmt dpareles 8 BeRVGHC2 A1l AondkimiieTy Subfh avope more
snalitableafor deléecryftoatitei bmnphio@a:orchronbhi taghens. |IRartibles with an
pr ve

2 S Y HEPUARCs IR prcirbly 10 um, ae
si ypjcadlyrsugfiabler tor debmery to the laryngeal region, throat or nasal passages.

In most cases, it is desired to achieve a high inhalable fraction and a high de-
livery efficiency, i.e. the fraction of the initial dose of drug that reaches the
desired region, in particular in the lung. This depends on various factors, in
particular on the characteristics of the generated spray plume, such as propa-
gation velocity of the plume, particle size and its distribution, fraction of small
particles, fraction of gas or the like. In the present invention, the desired spray
plume characteristics include preferably a small particle size, a high fraction
of drug particles with a diameter of 6 um or less, a low propagation velocity
and/or a long duration of spray generation and possible inhalation.
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of drug particles with a diameter of 6 nmor less, a
| ow propagation velocity and/or a |ong duration of

wa@pragpexsener at i on and possi bl e i nhal ati on. The PCEHERI6/010197

invention relates to the dispebsing of a preferably
medi cal fornmu lation. The term"fornul ation" rel ates
in particular to powder, but may include or rel ate to
liquid as well. Consequently, the fine "particles" nay

ben% R:@énﬁﬁbbﬂx&i rélhﬂ:’é itd thd Bi%p%:ﬁglﬁg df'a%ﬂeﬂerabl@rsm*edlobﬁ formu-
over

der st r ef
Hagog of i eBine, otlatiou slatespeBRe UG fo H it uf iy include
t h&r ﬁ:(bziteCIb lidjlﬁdl askWelll.\/t@(mquuéntl;ulthelﬁne U'partigiess anay be either

ic ot é{gﬁg\uﬁl ﬁ(h% tﬁbﬁ 'qu%ﬁrg'l ﬁgg?@ Pg%[ﬁer{t%ﬁnﬁr@feka%ﬁ in a broad
cmnsa ooveying md:cmdwssqlu@omﬁ Suspans s, sm‘éutmrth mixturesthereof or
f %leq w%o}éﬂﬁir@%aﬁirpptthg@r&ehk it ﬁm“?%‘ eﬁbé/ t@@h@gwéﬁsmg of

ornu t1ons I es |
dormbiationss for inkalatiprysheh Qshén‘fzﬁi) e%lerfﬁnnhkaaﬁw ofPntaining or

c%@{sﬁggd@a&%ggg{m@w@r i nhal ers for the delivery of
drugs to the lungs. Many dry powder inhalers are on

the market or have been proposed. There are two main
t yinethe follosving} the gescsiptionowds faous triaénlgicon pewaee dorrhulations.

QSN Srt O pRhS plelet (RURIRMMOALT, 10" ne powder

to the lungs is prOV|ded by the breathing of a user,

icyRk ythEgﬁ'e%i‘ft'1ﬁ%ntldmlsaéadc¥ﬁ1€dn®ﬁbedr§ pdedé& infalers for

Lt1 onal

ource enerqy to
dethsg@lwm af érqg@etoptbﬁdengs Wépy ﬂam&?vcfeﬁ finhalfts agp orythe mar-
t Nect RRMAVY Betly peopdsed EThére 410\ ermain typbﬁlrﬁfhdly thépassive ones

b adhe HebVR. nfsoririrrs ke dBnBleTS AbiEs HREES epuirpd for de-
i ndpgleinkemtingaht ipowdenand tensfarpog ttho powidep totherlungais provided
acﬁe}”f}k! Mre%ﬁ#lﬁ% %ftéqﬁ#réfk?s'f)e%@’elg%gyaﬁeﬂe R ”cl@ﬁ% @‘I’al&ﬁethere is

omeration o
poaiadd 1anaarﬁ@m@e @f]@nqrgﬁa@ hglpetw¢ea@gg1@mqr%tea ¢ pAvdenn
of the flowrate of inhaled air through the device

and, ther var ie reatl. rompatient to, . .

o ¥ioshpowEeS nfileia are hAfte Pessive DioNPoie g RO is inhaled by
SI t}hglpatréﬁﬁ Wlﬁmﬂit the hid dDanr additicrmd energynbairee.sThe problem with
Mul ti r
pr%asﬁlé'e éﬁ@@le@% tﬁgmg 1ﬁh egg'écetz&g?dé\{g? gij%ﬁd&mn of powder that
i ratitwalthuanteys thedlungs.ols riat@ﬂy dgp¢ndeat ensthafseathingcef the patient.
POYRE 4t BotnBrdifne b Ehé howtferdid B8nce the inhalable fraction is a

function of the flow rate of inhaled air through the device and, therefore, var-
ies greatly from patient to patient.

Dry powder inhalers are subdivided into single dose and multi-dose devices or
inhalers. Multi-dose inhalers are further subdivided into pre-metered types
where the doses are stored individually and into metering inhalers where each
powder dose is metered in the device.

Multi dose pre-metered inhalers have the advantage that the single doses are
metered under strict factory conditions and the powder can quite easily be iso-
lated from the atmosphere. In many applications the active drug powder is
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Multi dose pre-netered inhalers have the advantage
that the single doses are netered under strict factory

we@omdisa7ons and the powder can quite easily beP¢BBP2006/010197

| ated fromthe atnosphere. In-gany applications the
active drug powder ismxed with a carrier such as

| act ose which tends to absorb humdity fromthe

at nrosphere which makes it stick together and difficult

t gpgggﬁg&hfwgdrﬁbﬁ suallﬂ \ﬁ/% ﬂ’éd%g?“%vhidw&ﬁﬂs o0 abﬁdr@tlﬁﬁnimty from the
PrTiosbesTE v high akiesdbsupicipestic gna fihibifi de-BeelBinerite.

di spensing a fornula tion containing or consisting of

ar D14 BresBHE W B fly B r P T ol i i Brably aie)
p giaveered, preameteredmultindoser disfensingHeviee fondispessinga formula-
I l;
oL g B Eondatly GFY Pde SuEh o5 dr poRdcTIARAEF
contains a dose of the powder. A plunger can open a

bl USM%Z'P@Q%@I dlsWI%ES ﬁ i ﬁ‘ﬁ' adsniAREsHath nied&caments to patients,

ment r awn a t i,nhal i
KR inbaltr ol b Al Sompnser A sk Tk B patf having a plu-
ret%lie)cblf\lﬂlst&rl pdc&:retﬁaﬁ’aﬂged:mmm eireley Bachiblgster pocket contains a
sin er at j;on. ), s
Qe ARCRRVOEY A SHFRES, GhieoBoBsbef FILkis Wihkn a blister is
| ocspenled thae medmmentacam botwithdavis &y dpatigne mhaémg through a
\/\glﬂ ditions require relatively long paths for the
powder

nt|I t he powder reaches a nozzle and is
actual ly di spensed. This nmight reduce the delivery

efftijs iderenl t &k Pfy the pebpeétivnblisker k@tnairﬁf)lewlzy afuring a dis-
Qc

wd I dth
o RBIEn SpsTeEionn dneF B IREFTREY gﬁ%ﬁé. o Ueghetie Bivery eff-
doaeﬁc}o iSBonad pewdthmaytbeelost hfheanhaler ahé npt ds«pnnsed because the
TR SElloa PedRY kel ¥ty 10RE; sﬁfénféﬁ%@ Bolyay G| if> powder
extachis 4 pprale andds actlmllyailspwredr Thisemight ra dugegthe delivery ef-

deﬁé%ﬁfx f&ftﬁérc lifAGMditich, Qﬁoﬁggﬁﬁﬂfekdtgarﬁﬂﬂ/ﬂ% pbﬁ@eﬂ%dfﬁ@ult and
spray racteristics can The a

obihEcRowde o Josk i queioperds ﬁ'&atd'év‘ﬁst?él %&f&?}&ﬁ%&& ultiple

cl @038k bneftea tisd othege devi ce according to claim30 or
by a nethod according to claim50. Preferred

enbodi nents are subject of the subclains. One aspect
of Objeet pf ¢be present anventioniis to prpvidei ateimprsaied; dispeasing device,

MU ihidpevite and method for dispensing a preferably medical formulation, in
particular wherein a high delivery efficiency, a good sealing and/or the desired
spray plume characteristics can be achieved.

The above object is achieved by a dispensing device according to claim 1, by
a storage device according to claim 30 or by a method according to claim 50.
Preferred embodiments are subject of the subclaims.

One aspect of the present invention is to provide a carrier with multiple in-
serts, wherein each insert contains one dose of the formulation that shall be
dispensed. Thus, it is possible to seal the carrier in an optimized manner, i.e.
very effectively. Further, the inserts may store the formulation in an optimized



10

15

20

25

30

35

serts, wherein each insert contai ns one dose of the
formul ati on that shall be di spensed. Thus, it is

W(DMSAOEDWEI to seal the carrier in an optimnm zed PERRRI006/010197

i.e. very effectively. Further4-the inserts may store
the forrmulation in an optim zedmanner so that easy,
effective and conplete delivery of the respective dose
of the fornmulation can be achi eved. According to a

pr;ﬁaﬁﬁéres% @abestyTRffectil & antl Bl SterdeYivesy bﬁmeﬁetspmi\ze dose of

uig fI ]%en an igf%&éeateﬁd seal'ing, in particular by
RilpgnyRbop&ap sert through the associ at ed

seal ing of the carrier or at lest partially out of a

C%i‘éﬁ%‘%/rd‘% o$ 8? grreg Cgﬂ’ﬁ@s%%gﬁ%ﬁﬁ&i&%ﬁ pectively used to

commm g sassociatesks sealing, dinc pagicularz by eptishingi tl;pemspﬂglve insert
h&@@ﬂ;}g dAs\gsmgféaese%;mgt& the rc'a}ill@rt &ro4t lgﬁd?%ﬁﬁﬁy Yt ¥F a cavity

spray. Wt ine particles.

pe;arrwm%g% t&‘ﬁdeﬂ@&ilbfﬁé%“é‘f the present
|nvent| on wll be ap parent fromthe clains and
foll ow,n etal on .of referre
crdGERTHaTR & SHoihEneTEPanRYs CHbIRH (HmpHSeseHishgh qne duct or
s exdzzin dor dispensinhg aheirsgyeensive glaie wfcthewfdrmudatssro and ezenerating

I.C ,NY: di ment of the present
\Y}lg ng%&gﬁl%&%n%?isn%gﬁsrﬁ%g Fig. 2 a top view of the

storage device with nultiple inserts; Fig. 3 a

Soﬁﬁr‘ﬂﬁér' &spebi! h@%ta%éseélﬁcpffea@ﬁreb STethee: rEkeQrt 1ﬂvé¥ﬁR§rhWill be ap-

schenmati_c sec [ t he |nsert

schrIgat fiom dhe qsmsn@mde g@ﬁ?wmgarlewleﬁ/ Qﬁscageeet&,mﬁeraed em-
no%@h%ntfllgth@d@vﬁﬁggmwc sectional viewsimlar to

Fig. 4 with an inserted piercing elenent; Fig. 7a - 7c
cross sectional views of ducts of the |nsert wth

di Figedent cross sewmatic se¢tianal Sviewsofi@ndispensingtdeyiied with a
vi ew of anot her r h&??

view of a furt héérrggﬁs&g?/ &IF&:CO?T gstg et&f&%loglﬁ{ééﬂét??g%hae present
view of a stil |mvmttqnadurlmg rSpensnng 11 a schematic
sectional view of a dispensing device with a

Fig. 2 a top view of the storage device with multiple inserts;

Fig. 3 a schematic sectional view of an insert;

Fig. 4 another schematic sectional view of the insert;

Fig. 5 a schematic longitudinal sectional view of a duct with a noz-
zle;

Fig. 6 a schematic sectional view similar to Fig. 4 with an inserted

piercing element;

Fig. 7a-7c cross sectional views of ducts of the insert with different
cross sections;

Fig. 8 a schematic sectional view of another insert;

Fig. 9 a schematic sectional view of a further insert;
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storage device according to anot her enbodi nent during
di spensing; and Fig. 12 a schematic view of another

waemraegs2device. In the Fig., the sane referenP€l/EPINGS010197

are used for same or simlar cenponents, wherein sane
or simlar characteristics, features or advantages are
or can be realized or achieved even if a repeated
di scussion is omtted. Further, the fea tures and
aspgcyg of the acichbRIa8R sc O ivIBRGF 2ol hettepiepe d

in any de sired manner and/or used for ot her

i.spensi ng devic neth .n . .
ol L1 o roa i Soherbat Pt igd ShAnpispPEsing deyice, with a
shows in a schetmhge dsemblazmafdmg ¢wvanother emibadimeat doring dis-
pur poses not i eﬁ&%l a di spensing device 1
according to the pr Sen i nvention. The di spens ing
device 1 is an active device, in particular gas

pokigr 4. Pref eraawhymaﬂﬁé/l@\fv@f@@ﬁmeﬁgt@éw devigej s a
preferably oral or nasal inhaler, in particular a dry
powder inhaler, for a user, respectively the patient

( Nigt the Fign the E&lﬁe de&p@ml sﬂ@nﬁml wsed Jfofrsamb orgiailaf e6mponents,
dIS ensi ng_an 2as? {1 b

i nY ?&Hb?%‘?’ﬁ asr‘ &lrcis’p "1"‘6‘Hes o aé&,ap 4ghP 4 Of can be
rreml:ahaéd boachuved ewn i?f a)rermafecoir distussiamis2orhisted. Further, the fea-

?ésaﬁﬁ(f’ Qs o?‘??é‘?ﬁﬁereﬁ%nﬁﬁﬁdﬂﬁleﬂ{s' Sdh %e%ﬂfdﬁfxﬁ@ i any de-

al NS or* con ['east one dr
f o&lmsﬂl menoer and/er wsesplon other dispansing ée‘fl§e-°g@rn@eﬂ”t@§ feg dispens-

' W@FQEtp%ﬂlétﬂaxFin%dlclal forfulaRemy fo? ihRahtiees fine
particles (solid and/or liquid) and preferably has the

desired spray plunme characteristics. The formul ation 2
meighe showslin d,schemptic tsectibea] vdewol dor diustration purposes not in

. %FF?S J‘SH{‘%‘@ 9.%%3 qﬁc&hpﬁﬁg(@ tl%&%1 PFG&FﬁtgizR’ ﬁﬁl)h eiglhe dispens-

di ingateyéet bisran patendevigs, ia particular gas peyetad. l!i’sef@rabm,ethe dis-
pr;’)é?ﬁir%a&e\gfze yhe asl?iélfé&b@”ox‘a? fop dasd 1HHalH1 ah fHrfit@aeAdry pow-

driugs I'n“one fornu

S|¢ﬁ§|mbﬂéblf§r9ua§r aespeetivelyth a@atla%t (aog&l&%n}u on. In

this respect, reference is made to EP 1 087 750 AI
or at

\I\/ﬂ.hEhIS I ncor fd he cﬁﬁ cgdtlonal di.scl QSHEE 2 as d
‘hfiéSPF'é%‘Bg VBfe Bf?aé'b ?us‘i O dISRETISRg gry fermulation 2 as de-
pofmim in Mlmmdiletoryq;arbef thepdescrition. dn partivudayremedical for-
k: %‘Q%P adf"c#ﬂﬁllatk(;h 308 5hRAlatibR SviRC¥E Gled™he formulation 2

con an east one i )
preferably contains or consists of at least one drug. When the formulation 2 is
dispensed, a spray 3 is generated as indicated in Fig. 1. The spray 3 includes
fine particles (solid and/or liquid) and preferably has the desired spray plume

characteristics.

The formulation 2 may be a liquid, in particular a solution, a suspension or
any mixture thereof, i.e. a so-called suslution. Preferably, when different
drugs are dispensed simultaneously, a suslution may be used. The principle of
the suslution is based on that different drugs may be combined in one formu-
lation simultaneously as a solution and as a suspension. In this respect, refer-
ence is made to EP 1 087 750 Al which is incorporated herein as additional
disclosure in this respect.
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simlar manner if a liquid forrgidation 2 is used.
Preferably the nean dianeter of the powder particles
is about 2 to 7 nmm in particular 6 mmor less. This
applies in particular if the powder does not contain
any drug carrier such as lactose. If the powder
co t rjier, such as_lactos and .a
et e [BRalAon isayPRdde’ A BV Eiiaa) 18 ppuBpUrug or a
t 0 ndftureof at feggatwo dehgs. [aldditios) thop6@dermmalyicusvain,at least one

o PUG RS Fob ap s ek R BEGEIRE ) @30 bine, e
wi desaiption faousenoni powded as formyjation Zapdawever, SOapplles in a
'%ﬁgﬂéﬂn@ﬁﬁéﬂ it41fuid Sﬁnaﬁ‘l%uﬂen@% Regseparated from

rug carrier ren e-aggl oneration so that
primarily the drug vv|II be in haled due to its small

paﬁét@kﬁ;l{jltﬁ@ n@éarﬁbﬁmet& bptie powded phAkcléAls0sbod 2160 7 um, in
car rier

ovved when usi.ng the.di spensi
coprinstllar b OF 1B ThY RapER p AT Oat A5t PR §Bes not con-
br esikiang drug epairychfastiagosk.ug carrier is possible
duri ng de-aggl oneration. The dianeters nenti oned above
and bel ow may be under stood as mass ne di um
aetIf) thenpowder camtainsr & dzwgl carrieraguctpps yactese, adpatr lepst) ene drug,

ﬁ?e Swaef 2%5}5 A8vOh dabGcledid &f 2@ t@@OBEﬁnSﬁf ptidular about 30

The spenS|ng eV|ce I'S ada pted to r

coﬁ?)réi siB. Howeyery dheidlerage QfmFEﬂn% ovhig ‘ﬁﬂlggér‘ifﬁﬂ}bed later in
W&ﬁdr@'&t@amdmﬁy&emﬂ eved 1ﬂ|QBSSca©é ihesgray Bulvathi @#Rniller particle

The. stora inte at nto th
o Sigenieh JE At [, fFes? in A EER! e SR plalhs sgparated from
dewhe: dnup, cattiee duang\xbl-q/ggloimraitanr sythat pyinvarily thedripg will be in-

B@Lé?it Fudd s tsngﬂil ﬁa?ﬂilk% %ﬁ?ﬁ?{xl i 2lo S?B’Hed‘flhetg \Mﬁg'%r drug car-

ensi n |'ace
st sieageilldes/ swellqwgéwphqrswnat gmsp@nswgvd%ceaas p@ashaler. Alter-

on%atl{)él?r br ﬁddll@lroﬁfaﬂfl aBteakmy bt RIpenins 6F ite @rug Rarrier is possible
rtlcua&_§gg§ e carrler 5 may conprises 20 to 100,

r Surigg OMCHAER. | nserts 6. Each insert 6 contains
preferably one pre-netereddose of the formulation 2.

£ omeél‘ﬂrbeﬁecrg ﬁ]?{‘?ti(;&eép ?IPW %1{1(? ?)81?0%}13 gntgfdeﬁ'glggd ta|§emass me-

Addluummbdixnapmcanhamem.and}’qr may apply to the particle size or a frac-
tion of the particles of the spray 3.

The dispensing device 1 is adapted to receive or comprises a storage device 4
for storing preferably multiple and pre-metered doses of the formulation 2.
The storage device 4 may be integrated into the dispensing device 1 or form
part of the dispensing device 1. Alternatively, the storage device 4 may be a
separate part that can be inserted or connected with the dispensing device 1
and optionally replaced.

The storage device 4 comprises a carrier 5 with at least one insert 6, preferably
multiple inserts 6. In particular, the carrier 5 may comprises 20 to 100, pref-
erably 30 to 60 inserts 6. Each insert 6 contains preferably one pre-metered
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different inserts 6 may contain different
formulations. In the present invention, "different”

worean®ei7enl particul ar that the fornul ati ons 2 dpE¢T/BP20061010197

at | east one of the conpositiory-the drug, the dose or
amount, the concentration, and consistance of the
formulation 2, e. g. liquid or dry or powder 5. The
carrier 5 conprises nmultiple cavities 7 for receiving

It ggg%é"éﬁﬂ{esfo@muﬂzgl&fl Hb%{v@f ea@l@i_ﬁrlﬂse'rﬂé (ﬂ{id y 8lsbTontain more than
ra avi e ies

seh§ g‘? ?tdﬂ’i‘ dif- df ﬁgPer’érfémPlﬁt’ﬁﬁrf pg}onallgaprealtematwely,

ag aiﬂﬁa‘bnembrtS)tShﬂay cbmtaimdlfﬁsrrexstef@hnalmmgrhnthe mesdnt invention,

cay G0 rls [ 0

Bef g\fgerﬁ%t m %lg gﬁag t@g g%rnglfi’lgg%ﬁg 2rcggf%g2|?§t Reast one of

seﬂie ngnpesmmcmmdmgp ithexf dosﬂomyamoumacthwong@:ntmtmn, and consis-
t r | ar
PRI L AFmalihs, 4 Kl o oPpey e

arrangerrents or the like. Fig. 2 shows the storage

de%@%aﬂrl&" S%oiﬁlﬁl&%ﬁul@lbl@ca\)ﬂ/ﬂ@i ¢ for rbeeivioR thedhédies 6. In par-
and s I.n this.enbodi nent,

© ok By oach 1956:L 6.5 FeHSin AREParsiE BT s 7 ext end
at | east substantially in axial direction. The
t f
A B5ute Sed 800 Bl 2400 Bl el 8 GRG0 el against

adjeadenthec.awtl es 7. The carrier 5 may be a nol ded
elenment, aring, a strlpe a cartridge, a blister or a

contaj ner. Pref the carri 5is. rigid or
| edah %@g@m SMbpdgmbnt cah GAEIHT SomPRiss Ao rgETeaably opposed
Mg eﬁh £ @. |Befot@sbé, lCtihc é};ﬁn&ﬁgscs aafldbOEredODjD@ssﬁeetlve sealings 9
r.ia in ul ar, © er mpl as
mﬁlsesmeégrsﬁ@y R il o BBRGiiHd §2eLpt the carrier S, in par-
eI sistbarenstabiic foilsj plastic féils; multiviaygr atrangeieenis by tholike
a guide for the associated insert 6, in particular so

that the insert 6 can be npved in at | east one
di Fégt? shows thestoragsadevies fywith thecamrigs Se sxherginztheitgp sealing 9

1 gﬁﬂ%nﬁ fiskHale &ré oMRBIEIIA thideerhBsdinterR, ﬂfé éd}ﬁef afik rmg -like
si de

al.rea ushe
*| Sndis eritien Teaterdattos aubsnte i B2 ibiord i Lavties 7
sealke rdistbibafed aeowarks des pleeichatew iof yor7 afomg dpeerchmniert be preferably
seal i . the right side of
Fi 5‘1“3%( gp%ctepﬁp t&??ﬁfaﬁgmt&%\?%sggd and seal ed cavity 7.
Each insert 6 is preferably produced separately from
U N Heai& 5 hdy Bk anlded element, a ring, a stripe, a cartridge, a blister or

a container. Preferably, the carrier S is rigid or at least essentially stiff.

Preferably, the carrier 5 is made of foil, plastics, ceramics and/or composite
material, in particular of thermoplastics or thermoplastic elastomers and for
sealings of elastomers or silicone.

Each cavity 7 preferably forms a guide for the associated insert 6, in particular
so that the insert 6 can be moved in at least one direction at least partially out
of the cavity 7.
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inserted into its respective cavity 7. Preferably,
each insert 6 is made of foil, plastics, ceramcs

w@pw/moe627epnposite material, in particul ar of PCT/EP2006/010197

t her mopl astics or thernopl asti-@® el astoners and for
sealings of elastonmers or silicone. According to a
preferred enbodi nent, the carrier 5 and/or the inserts
6 are made of at |east one of the following materials

?;gf’%}yl Mo h 2itAtioh, SWHerehe HROfnseBon the left side has already been

o Bhcb I A SRRy Boryiacl Gaseh arespec-
t eti;e@tfst:i)ilﬂh Q?f‘, itsf%%sl()@ﬁke&éd\bf}natftex) ?p@ﬂng Qllid: sedlirg) 8. The insert 6
acet ate): Vi n et.at.e .copol viner) : .
(pohundf et i ey 1 ¥ SR GRS afé0 cavity 7
PMMVA (pol ynet hyl net hacryl ate); POM (pol yoxynet hyl ene,

. . P H . A
R o T LY PSP B T ARAS nd, ten
(t Hserted lintotitcrospestivecstayalye); bl end of PC and PBTP;
bl end of PC and ABS; LCP (liquid crystal polyners);

(P gﬁ%%%ﬁ%@g& g%l %%E.}:Sﬁhqug?ggsﬁggﬁamics and/or composite

( peatéredll ar Ipaetiailiy b€ nkgrmdplasticsobry theetophes}ic ¢bastomers and for

(styneneb i copal. ); PIB (polyisobutyl ene);
PAP\?B(IWéiffi%\}&ﬂ?fsr(glfséglg’(g%gT (pol yet hyl ene

terepht hal ate); AMVA (acrylonitril-nmethynmethacryl at

co e Y ; i -

(ot e g?hﬂéﬁﬁzf%ﬁﬁéﬁ%%% it e Syrier 3 gndlor the inserts 6 are
pr 8adeant it Jeadkons id thsi folbnmmaemt%ﬂ%? n @By fRixture or blend
ti wedr¥of:t he inserts 6 may be flexible. In particular,

each insert 6 may be a uni tary unit or consists of

multiple elenents. Each insert 6 nmay be a nol ded ele

medBS aacpdonitdigbutadidneistyrene eopapsier e, SAN dstyacmeeacry lonitril-

o sbORYRCAE PAT G RLGR oL BE Shopycaompc): CA cot-
bl Julosiclacetatey EVA (gthylentevinydagetatgigapolyimer);t PA(palyggnide); PE
g?@?gﬁylaﬁtx PhepOBprofY RAEEIPNINMA! (pdlyinéth§ Imethacrylate); POM

nt. FOr ex e, 1 . npor,e groyps Of

i {pQyeRymethylena PAyacstalio P%.So(&?q!xagerwt e, spifide)pPS (polysty-
%hi’éne?;nPBngO IYiasty fen@i tfeféptﬁlﬁﬁlaﬁ@;s'Fng (tHefmheplastic polyurethane);

0 at t t t rqQu For .
| oIS g PSPt Bend B 0l Re st REIE RN Srylif polymers),
al PEICR(polypyrrel af tpelythiephenb)srPRA (phltphthalamiida)t PSU (polysul-
gf} géne{)gﬁP’Pg]:: d?ﬁ&ly@f%&etﬁ?%eﬁﬁmﬁﬂﬁg (FOlyLFsRAde)® OB (styrene-
bu adien% copolymer); PIB (polyisobutylene); PAN (peroxyacylnitrate); PET
(polyethylene terephthalate); AMMA (acrylonitril-methymethacrylat copoly-

mer); PAR (polyarylate); PEEK (polyetheretherketone).

Each insert 6 may form a preferably block-like unit and be rigid. Alterna-
tively, the inserts 6 may be flexible. In particular, each insert 6 may be a uni-
tary unit or consists of multiple elements. Each insert 6 may be a molded ele-
ment, a cartridge, a blister, a capsule, a container or the like.

In the following, a preferred construction of one insert 6 is explained. Prefera-
bly, all inserts 6 are identical. However, it is also possible that the (all or



each evening an insert 6 of the other group. Each
insert 6 conprises a storage cavity 10 for a single

walome/oed72t he fornmula tion 2. The schemati c secPCDEPR1006/010197
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view according to Fig. 3 and sghematic sectional view
according to Fig. 4 along line IV-1V of Fig. 3 show
one preferred embodi ment of the insert 6. The insert 6
conprises a storage chanber 10 for the formul ation 2.

IpP é?l?lg? g{)sl%ﬁﬁ Wb?’?}@ﬁ,gﬁé% nFrr%rI %)hﬁn Sfe\ﬁ@ @rrm 6u]3590f different in-
nenber
Pl S bccanthe. Droaded "t s TosSle i e arorg Bied diffefent dose or

codpfféreas fantiatior 2 than the otlick growy. Korsexanaple) thg inberts 6 of the

t o erRb Efbups gl B affofed RRBHSRTy AR A Wo olfft sq hat a pa-
t héiedt epeseri may aserfar exampleneashr mocningrars insert 6 of one group and
gfegﬁgkgﬁﬁt Q%Eﬁﬂs&r’f‘& o'fQH‘@the? no@fz.l form ng the spray

can conprise a e (restriction) 13
preferably at the outlet, as shown in the schenatic

Iﬂg{@\gg qﬁsé?taﬁ oREP mslaaad stb'r@gé epasy ; ﬂo for bOstl 518.dose o‘ﬂltherformula-
0zZI1 € 0 Z71.e

e HaRchrTht Schinae secitaal MASY eitioghing 0 T8, 5 ANGY fimatic sec-

comibnaBVIe&nawdrﬂlrtgumt Fig24 dtorg ¢inedM¢] VidfeFigudtsho® éne preferred

éﬁb&d}%\?hts 0 g{enﬁgeﬁ% R Hﬁ%ﬁhtggpag)hs&a %t]@rag@ chamber 10 for

cess rove or
nerttlhmfornmlatmh By Imtheap@@emt embodissnés theesterage phamsber 10 is pref-

Sh%}‘%l#' 'f?Eth irf'a rﬁd]d@@bﬁé@iﬁ'eﬂ{bertlheofC{HE‘insje?t dorns a

channe romthe storage chanb to an outlet 15 of
the insert 6 for dis charging the forrrul ation 2 as

Srpl’IEh\é @lg?’ﬁ mlmt@rnfﬁbﬂ 11 urthbecompeisés & duorp2 ios eke like for dis-
efera e s

Fhénateape s Rrmion & ROk diheSER R ot fothbtation 2
t hiodigbended thnoughl the/ dund 22| durirgy theddisperning eperativhein particular
OlBHG b Blnterding | ﬁg@geﬂ End/BE FRRARE Mo EAPS ment

'S pre esigned as a td% ke recess
or blind bore 16 forned in the base menber 11.

fL gﬁg %@;m ézﬁﬁcérﬁﬁﬁ?;@ alifozzie (i@§tr1‘étlbﬁNB}pr§fwﬂﬂ9taidhé @utlet, as

, msgpwgdpggg sagqmath-iﬁrglvépq)ai‘sgﬁtlgyj vdg%'ragpgadlgg éo Fﬂ)%’ 5. Alter-
a Fiiaﬁivelyn meﬁh@zm@tl 3 bt anyadthassuitabéenbzzlaarmhgement could be used

opdntms af B by ol cndffo b SR AEFER) 2 Lnon® ne

respective insert 6 is connected to a gas supply as

exﬁir@fe?ﬁﬂz' thel dgeti @ ) ﬁ%ﬂg 13 13 foﬁ%eﬂrlﬁys%tbdse\iﬁ&h'b@ﬂ 11, in par-

expression "piercin

ticular by a recess, grove org{he ll?ce in the base member 11 and by an associ-
ated cover member 14 as shown in Fig. 4. In particular, the duct 12 forms a
channel from the storage chamber 10 to an outlet 15 of the insert 6 for dis-

charging the formulation 2 as spray 3 as shown in Fig. 1.

The insert 6 comprises preferably an inlet for supplying pressurized gas into
the storage chamber 10 to force the formulation 2 through the duct 12 / nozzle
13 and to dispense the formulation 2 as spray 3. In the present embodiment,
the inlet is preferably designed as a tube-like recess or blind bore 16 formed in
the base member 11. Preferably, the recess 16 is not directly connected to the
storage chamber 10, but separated by an intermediate wall. This wall can be



17" preferably covers also all other suitable types of
means for opening the carrier 5, a cavity 7 and/or an

WO p®e1062781 and/ or for directly or indirectly supgli/EPiongo010197
gas to an insert 6 or its respggtive storage chamnber
10. The di spensing device 1 uses pressurized gas to
force the formulation 2 through the duct 12 / nozzle
13 to de-aggl onerate the powder and/or to gener ate

?eﬁcﬁdgﬁd 3. Vl%)ha Eé’i@l leﬂS‘elg?flg srﬁggfa@ rehéadle b %hown schemati-
ro
pr ééli\ﬁ AN 2dg © L% %Y| ?1“)( F? rsé‘étéﬁlle ﬁ{m’p Q'yr “}5‘%}]{; In par-

18t1‘0/ala€ hzvl@‘éiﬂtmr&fspé(ﬁhleymbﬁ't eisugingdered topepad wbply as explained

b B NS 6 Wi Endh iy clemen

5 a Hél' Ipveferatdytoviets alsol all bthexl siitable types of means for opening the

%In? T '%agﬁﬁ& Pahd oy gnelﬂﬁert %W&df&gdﬁ&?lyaéﬂ 1nHH€E‘tly supply-

provi ressurize as-can
e ng aas:&pwn_sertcﬁom is r@pe@tﬂvq ﬁ@ragekfélaethw d0ni ng
pressurlzed or Ilquefled gas for pomerlng the
deV| i.e. dis ati-on .
as sa’fSE NSIHR o eéng:e pluﬁ‘ﬁeﬁg’rﬁgynﬁ?‘gvg‘ﬁe s darmpylation 2
10 of tlhl@&%htthl@du&ODZ kﬁ’azzl'eﬂ3|ctarde|-atgglamewle the ﬁﬁwﬂer and’or to gener-

P JU S 07 PR ol IS RS, i 1 com-

vvl iphises emzfedpgmdmg rressarized @ag,al@ the @smégmbpgnnent an air

%ﬂﬁ}ﬁr‘ ﬁ@%l‘i‘lg@ E%rgllﬂguﬁe ﬁ aééaaor Jﬁﬁ&edtﬁﬁnually as, indicated

ermy uce rottl edtot eerre
handle %g@u@@r dPeln paticiasgtherpar guEPy fﬁ

PEISES %l'glé formed

15 \Hyce? béllots, Baktit ‘é@'uﬁi bthgssh qﬁﬁ@ﬁ dﬂﬂlﬂl’eﬁlarr&ﬁgaﬁeﬁﬁ‘l dnstead of

r es qe gﬁté)al\lfr?m ll ghtzleﬂp%agbsnt{or ggé\?}a}l-{% ﬁ)rgﬁﬂgfzgﬁ &fg é%n\{)%l ¢:8>a capsule,

pr edatsied, or the. lilyr esistainngipréssndned or liguetipd gas foe powering the

al I h
v éfgﬁféggﬁl ac]e%lé 1Pe§ gg{})eeﬁ‘lgglrgethh ?Pﬁnﬁ’l%ﬁoﬁt %sg%éasgr%ﬁp as
prow ded by air punp 18 or relate to the pressures

20 actmgaltguﬁ-{lbelg 3?:& EX{&% # é’s{ ﬁﬁeséxﬁeUﬁeﬁlﬁtﬁﬁn 330 KPiagin particular
0Pd 2

h
o @RaH; S0 ol THTEEIT T PPRRUng dhf dispensing

t 0 debizegRSIfAupRI ed ga’ @aait:bmahl&rr with tpressarized wap id 8sed, the gas

ol FRERBr A A S L1 KR LG, (AP pryssure may

t hebepredaeeﬂ oerrhmttlnérto the Ipgefestsidapreissurc 20nEe before supplying the

25 g'té'ﬂ?@ sfo?age ddvi&d 4( {rPp&tibuli? YRd SQraBGRimBerll (°bf the respec-

t1ve 1nsert 6.

Preferably, all pressure values mentioned in the present description are gauge
pressures, i.e. pressure differences. All pressure values relate to the pressure in
30 a gas storage such as a container with pressurized or liquefied gas or provided
by air pump 18 or relate to the pressures acting in the chamber 10 and/or in

the duct 12.

Fig. 1 shows that the dispensing device 1 comprises a mechanism 20 for con-
35 necting the inserts 6 individually to the gas supply, in particular to the air
pump 18. The mechanism 20 comprises preferably the piercing element 17 or



device 1. The dispensing device 1 conprises further a
second (upper) housing nenber 22 which may support the

wQer@raes2device 4 / carrier 5. According to oneCT/EP2006/010197
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enbodi nent, the first and secomntl-housi ng nenbers 21,
22 can be noved relatively to each other, in
particular in axial direction with re spect to the
rotational axis of the carrier 5 or parallel to the

orh ?bﬂ{ér%ﬂltﬁﬁlet&ﬁm%@ﬂh%'e%&lt Ihike ﬁ&kéﬁt'eﬁ%d’ﬂiﬁﬁﬁ?ﬁhe mecha-
enap he mechani sm

rticul t
! BIER 2015 aster peArod 5t (weD ipSigmets Iof fedispensing
I ndeviced . dhieadispénsing téwced cddvmpsesAarthenapacdnd (Upper) housing

e i R e S e Bldafocie SBRRG 4"

then, is inserted into the recess 16 and through the

en%c%l‘dmg %(bnteh@mﬁbm ﬁ]'%aﬂg? gn&%e@ﬁﬁd hbtlk‘i%g members 21, 22

pective i nsert as .s
| ncem @erresz‘(ﬂbr%l@@velv te cagh athey, im partigulareh %%le&é?ﬁtlonawﬂh re-

Sh@ﬂééﬂ% tgé r@ﬁﬁbﬂ?lﬂ%x@%f (tﬁfbhﬁ[ersﬂﬁﬁ afatie t@theﬁ@hthatan of the
i nser
o Sinies B b Eﬁmveoméfﬁn@a&ﬁv??@e%%wefﬁm@ﬁﬁ B patticular its

r eppacingvelement | igokaineteaspeneraté the respedtivef insers 6 adjacent to
ca inal situation is shown in Fig. 1. The
reltéet%f\%h%%ﬁ%qit of the first and second housing

menbers 21, 22 can al so actuate the air punp 18 or

Opgﬁl Rgm’cu%xh e &fﬁtl\% Hfo@@ﬁlenk Pesullts iR raeﬁl%f‘bhﬁi'@ in that the piercing

he air e _actuate ar
by elasaen G paneiraigstiis Se? 1q£3 apg tf@psﬁeﬂﬂ§¢rﬁrgie fnie &f‘g%éess 16 and
| S tiglomphithe enddall ﬁﬁﬁﬁﬂitéf s}gtaget densbieer Hpand hiwbecordrects the re-
men

tpr PS¢ T T TR bt g AR 8 st e B the arher
fl mvemdsﬂt;ea;shouhige ot rebutraent1 23 (bettarr showrhecheongtically in Fig. 6)

d0§§H{she[tqg9 hn§e??6 ‘gU“tBall\%e 1EF@rrt g%ﬁh% lt}LIoBﬁh tlae other opemng 8

In partic rou

- wndrtheougbnqbsrraspc\p@wy S%hﬂ@&satdﬁégma](l)bloélf ef aft§|<»3aVlty 7. This

| esfhal SaatPiskBadwn i i W%[ill cul ar about 50 to 200 kPa).
This | ow gas pressure ich is significantly |ower

than the gas pressures in the prior dispensing devices
engtleerel tiveeiaeiienelof thevirsi andaegmd hbosing ynembers 21, 22 can

Wik f'gf.{;&ate%he ait pum{™ 8 Or\%};é?l ffﬂ}p OtnE %Q?%rééeo Tn the present em-

vel?
bodiment, the air pump 18 may be actuated separately by means of the actua-

tor 19.

For dispensing, the gas is supplied under pressure to the storage chamber 10
via the piercing element 17 or any other suitable supply element.

The gas (air) generates a respective flow in the storage chamber 10 to force
the complete dose through the duct 12.

The powder will be discharged — in particular forced through the duct 12 —
with a comparatively low gas pressure (preferably less than 300 kPa, in par-
ticular about 50 to 200 kPa). This low gas pressure which is significantly
lower than the gas pressures in the prior dispensing devices enables a respec-
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Preferably the storage chanber 10 forns a m xi ng
chanber for mxing the gas with the powder. The

web@moe272110 i s preferably designed such that tPer/gem06/010197

can generate swirls or eddies.{pr better mxing the

powder with the gas. Prefera bly, the chanber 10 is
substantially circular in cross section, in particular

cy lindrical. However, other shapes are al so possible.

Fugt ber hisd. ftRErSESEe W (e -
co o o A R O T2 Ve HaR? propaga
t hHOBA8IQEY- sweep al | chamber surfaces to pre vent

powder accunul ating on said surfaces and to ensure or

| te dj fo4h . i cul
I ERISGHTI Solhalteth GBI P oy o o
ot math theguiwderl €hechaimbet d04ds pieforabdy idesigned sheh that the gas can

i e.1d . . Y )
el U bades 000ORIN P ol JIRRE o et
maplye dhe chambenil( is substastéally eirgilen in GEOsStseFEQR Brparicular cy-

befindfcdl0HoAvS IR IbtBe Stsdped arathlisd pabsdibied| € st or age
chanbers 10 with different fornulations 2, in this

case the storage device 4 is for single dose or use
OEF)ArthbtJtthe ohambees0 iy firaredblith molshiap edgess eotrerSontint, like, but
t C in ' f raul.at

1 aCHHORh "l L B BE B8t N e A Kb B fotces 1o pre-
di ypeinpowden pequmulatingtdnesaigrsuyfages angdrtefensurs pr allow complete
di he, & CtHeV Bad yt tarci
LTRSS SO0 Y P EuRaRelioged S9EL Kot vy picrcin
of elomend; lhem any ethensupply femanigadorae joppogite o the outlet, i.c.

i nAaterd end/ey nazAstlidentitofegdfto theaixi i \wuklet Afrtétion.
di spensi ng one dose or for dispensing the next dose,

the piercing ele nent 17 will be withdrawn fromthe
coffhectadge neeide 46 mayncqaptise ohbr onkimset Gwitppoes istorage cham-

L 1Y SR SHERL A8 i iDL S8R UGHE 10 it iferen
a ferpaulatiensids inathisoeassrthe starage dewicadvisfensingdg dose or use only,

gg??ﬁ g@r)lin Qis_éslh Prcff@ﬁéﬂbl)'b @bl Sirserts Beasdsthas Pedntaint Riltiple doses
]

Wi be 1 ndexed one step . further gr to the
nef theamulagion # which can b dispensed duhseaneaE: of an
i ndexi ng or transport nechani sm (not shown). This
mechani sm i s pref I . '
e SR, SpREN Y SPRARRCIRL SR I Rof BB Yispty goneraca
or bpythactespedting nseut heor istdiet ok / byozagzadﬁngnda ogdputtsrd into a
the SlithpiReE s 4 T tHE WispRnding devi | lak8hown in Fig. 1 for inhalation by

a patient or user (not shown).

After dispensing one dose or for dispensing the next dose, the piercing ele-
ment 17 will be withdrawn from the connected insert 6, in particular due to an
opposite relative movement of the first and second housing members 21 and
22. During this opposite movement or by a separate actuation or during the
movement for connecting the next insert 6 to the gas supply, the carrier 5 will
be indexed one step further or to the next insert 6, in particular rotated my
means of an indexing or transport mechanism (not shown). This mechanism is
preferably operated by the relative movement of the first and second housing



In the present enbodinment, the carrier 5 is preferably
rot ateabl e around axis "A" shown in Fig. 1 and

waapposa’ed by a respective hol der 25, preferabP@I/ErP1906/010197
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nected to the second housi ng mgber 21. In particular,
t he di spensing device 1 can be opened and the storage
device 4 / carrier 5 can be inserted or re placed. It
has to be noted that the first and second housi ng

Merhembeérs: 22émb§aﬁcﬂatmg Qf dtRérddiiaby, ByPopétifig At duyof the dis-

alternati ionally to the relative aX ia

moREREE %f‘é’é,%f‘r rﬁégh%li[s Then, the nechani sm 20 may

be adapted re spectlvely in order to provide the
0S8 A0 ARl e 516 SRR PRI Pound s

be "#ot shbowmén Figrel and @upgor@edabg apregpentinisl joldpeAs, preéerably con-

not e%?&i f%dtheI &%Eﬁ@%ou%%%bﬁﬁ@f%lhméagmw Uﬁ@ﬂlspensmg device

sealin the carr

ci elnpan meommi and the, storage dgvics 4f @Fléli*ﬁbﬁyc@ob% tagerted or re-
thaflaédte formulation 2 is not discharged, even wth

opened sealing 9 and during strong shaking of the

di spensing device 1 / storage device 4. Further, the

i nderias t6 Eendotedvitiat else Tirstr angsedomdabdysinglaperatiet 81, 22 may be

f a%‘s’&g P%{eh?%ﬁg ?ﬁch(s@tzlﬁg ﬁﬁ% ﬂ%e g’ove Bnéﬁb}f (?pﬂ: relative ax-
15 ialThiqyement fd@smieed @b@%ﬁfhetrhéhe mqahﬁmsnn R@tmay bz adapted re-

ZS?IC%@I? Slh Rir@eiotd ﬁﬂ&%ldjé‘ﬁfe de%n/edcﬂiﬁ&t%n 1 faefienl8r ieaxial con-

ensi ng s to be noted that the cross
secﬁqcaﬁg agd qlﬁéla?q@%‘?tt%tht ea?ﬁpepmée N86T4G-es 7 are
preferably pol ygonal, in particular rectangular, in

voi d t t he Ly erts vot. Wi thin
t hgl?b%?q 6 g?d tggé\g\;elpse f'lﬁeepgeﬁgrgﬁglsggerhljg no{1 sealed. Instead,
r oteadpahhyemtyhaed: ishowin thiat lsealér@eﬁthdz catrivr § éabs cayyor is suffi-

anyc18’ithq:l'xocﬂl@q§t/ 1?6%2/16 é@l ?ﬁ;)réf%fa %05321%! ﬂ'la"i“iﬂe ‘f%ltntfulatlon 2 is

respect out
cquﬁ&wmggd £Ygnovitk npeped ét’«@ah% Prand dweng atrpflgébakmg of the

Thi fispengidagévité at/storagedelie 4f the inserts 6 into
the cavities 7 during production. According to a

preferred aspect, the duct 12 has a flat (inner) cross
sedturtiier, theginséas bandcesiitivs Paire préfarably adaptedabieach other such

r eCbg%g&“é;e,an@éggg&ggg{&ggh&@fa%eg%ﬁ{%@%ge@{s ¥ and, (hus, cover the

seauitlets W6t Fhisvway fadben Heycntatihgh any ferasulgbom acdlé@pbses through
EWQhLE Ju¥eth PBUHECTS befdrd the/ §estRAMEsEhsing.

It has to be noted that the cross sections of the inserts 6 and the cavities 7 are
preferably polygonal, in particular rectangular, in order to avoid that the in-
serts 6 may pivot within the cavities 7. However, if the inserts 6 are rotatably
symmetrical with respect to the recess 16 or any other connection / inlet for
gas supply and with respect to its outlet 15, the inserts 6 may also be cylindri-
cally and/or can rotate within the cavities 7. This may facilitate insertion of
the inserts 6 into the cavities 7 during production.

According to a preferred aspect, the duct 12 has a flat (inner) cross section.
Fig. 7a to 7c show potential cross sections of the duct 12. Fig. 7a shows a sub-



oval or elliptical cross section. A cross section is
considered to be flat when the ratio of the | argest

wakae/osd72t 0 the smal |l est side d2 of the cross BEDEPIING/010197
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is at least 2.0. Preferably, tHg+atio is between 3 to
50 and in particular about 5 to 70. It is pointed out
that the cross sections shown in Fig. 7 are not in
scale. The largest side d | is preferably between 0.5

t 0 Searifif]lyl recRAghia? ¢réds skcil@n SFigmb Nﬁéﬁvs&rﬂitedrébi é/ectiohewnh two
rati o of thela:]Sg@st si d tothev%aesweé e7 h
parQAPOsite sfraight sides ARt o ger ig7c shows an
pardvat besllipticdl cpspaedtian.es of the spray 3) is |less

than 500, preferably I ess than 300, in particular

about 30 to 300. The snmallest side d2 is preferably
betAmatvsscseoeon @s oomsidencdita beaflati whemtheatatiotofithe 1angsst side d1 to

f}ﬁe gma11'¥9§§11d9 'Bf §f ARl &oz:t S&tiont i hod Hast 9. Sf‘f%fér%l‘y the ratio is

meRSEWRRR A ta.&&a@n BATUICH @gwate? t@&b? Tigs %&mteemg that the cross

parstebﬁbﬁﬁsmfwﬁ REFED7re ot id stf6s than 50, preferably
| ess than 30, in particular about 3 to 20. The length
of the duct 12 nmeans the length with the flat cross
secTholrgéBhugle dlhis prafarally beawetrm 06 ® 5 amgein patigular 1 to 3 mm.
r os c .

Shg\r/)[gggé%e?%ab&p tthé ‘?Qﬁo \’Mf{tne a}%glegldg &Jlof]oaﬁ?e {de@ﬂ@h) fine particle
t haiiza Kmapshhneasn dianagtex |¢§sﬁbe aRederppartickassor drugpasticles of the
t hes[p%o%@}”i? 18 Bas Ad p?@ﬁ?@dlx'l@sscﬂﬁﬁam(‘ﬁQH paictRr about 30 to
por n the duct” 12°'wth the flat cross section.

r, the cross section area and/or the shape of
the flat cross section nay vary over the length of the

6ty o L8 L R U PSR SR Py s
t hed.0Uc¢o 0125 mapeViost preferably,ithe eatia of theesmalldsesiderd2 to the mass
vi clﬁ?%l?g 1rerh'?ﬁ'he&faf€ @Fast?ieyg ﬁﬁemgé’rﬂilla]ﬁetepﬁﬁfﬁesﬁéwa&r particles

| eas e po 0SS SecC
cr dsdrugqariielss of dhe spray 3)cisdessathan dilapeeferabiy dessrthan 30, in par-
shapsilaridout 8netdn. of the duct 12 - i.e. the portion

with flat cross section - may be in the range of 3 mMm
to 80 mm in particular 5 to 15 mm Preferably, the
dud]:‘}hee of thel dptetl2 toednsethodemgthywlithuhe dlatlicaosst section. Thus,

o RSBV 4y PR i P IO e cos

5, sectional shape and/or with a larger cross sectional area so that the influence
of these other portions is low on the mixture of gas and powder in comparison
to the portion of the duct 12 with the flat cross section. However, the cross
section area and/or the shape of the flat cross section may vary over the length
of the duct 12 (the portion with the flat cross section). Thus, it is possible that
the cross sectional area of the duct 12 tapers from the inlet to the outlet or vice
versa.

Most preferably, the duct 12 comprises at least one portion of flat cross sec-
tion with constant cross section area, i.e. constant diameter and/or shape.

The length of the duct 12 — i.e. the portion with flat cross section — may be in
the range of 3 mm to 80 mm, in particular 5 to 15 mm. Preferably, the duct



in particular about 10, preferably 20 to 60, or nore,
wherein the hydraulic di aneter is defined as the

WO 20070662521 f our cross sectional areas over the PBEBEP2006/010197
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perimeter. The dianeter of the lgreferably circular or
cylindrical or conical chanbers 10 depend on the

vol ume or mass of the respective dose of the
formulation 2. A single dose may have e.g. 1 to 2 ny

é Pgéﬁ%mtﬂ{i'd gagaﬁe?qr@t th_@gﬁéége h}gﬁmig (%igrgtégéé"(ﬁ' thF'd%teﬂ é ofsuch that the

11 o afdne Tenash o he dRY 136 4fe sl N Ehtic ey is ot least s,

é_. Sntpar@cdanaboutnl @, hﬁe&eﬂ?y@&:&s@), drhﬁoreangleerrefn thieehydraulic di-
| . [ .

ChEAGE 1 BuBOL 56 3Ll S BRI g R L duct pe-

marmmeterFor exanpl e, the snallest side d2 is about
0.07 to 0.1 mmin the first case and about 0. 15 to

0.25 mmin the_second, case.., The |arger (inner) side dI

doekhe gtamsterenfi tlseoprs,etfer@ggw girewlar QB %ﬁmﬂepalo«?r %cmlgai chambers 10
FlJa{ddp@h@ ohl th@%dTﬁ?fe%x?lﬂhys of thd ﬁeibfbtt\gbedésiﬂ l@tetthﬁffoﬂlimlﬁtion 2.A

0 in i rst . case_an 0 i e

secindledist Byt A78SmE Puls e wifopl eavdiea) e 2 to 10 me
12 (béengr ef drugbkvith lcasser; imparticoiar lactoge)r In ¢he first @ade, the range of
to . d t 28 /

t orfle Qidffbeck i pFEBAADY 1116, 2ot il BR8B! E range of the
anolinmetesrip gaefesshly hatwean Spand SnigumcRiederablyyhe cross section of
Chent chiat ApcpRTCY Smilén mAREE. For exirfple MR, side d2 is
t heabé’tuﬁgro?; ‘Ion&i g indde firsicase #udabopt %3 tsé’-%? guudp the second
Wi tdalsé.t ’ﬁg@ Wrpert (ihbe)Gidand!t dobs ﬁogdmﬁml sbmgorigily/on ttl)le powder or
nozzl e ot. s i ch. nay. be arr ed.e. g. Vi

¢ hePefie sl iedoPeteabfl iis Ttpp Sortid SF AR &2 RRGHR the firs
belaase ahd Intod mm éx the2skecoRdehsé.nsert may conpri se

mul tiple ducts 12 for dispensing sinultaneously one
dose, in particular for increasing the total mass flow

¢ ha pwendiydrmaic diasesser of throducickh ibprefeebhalesdhen | mm, in

di (s]}ﬁ#ﬂglgqr on mnstd Diccment |y short tinme as desired
and/ or required. Fig. 8 shows another enbodi nent of the

insert 6 in a sectional viewsimlar to Fig. 3. Here,
t hePriefixably, thecduqirli2sissnolded andics fodned bypa Bategtoove with a cover.
connected to the sane storage chanmber 10. Fig. 9 shows

in a schematic sectional view another insert 6 with a .
meafecdrding to another embodiment, the dispensing device 1 may comprise a

common duct 12 / nozzle 13 for dispensing the dose of the formulation 2 from
one insert 6 after the other. In this case, the insert 6 may be pressed with its
outlet 15 against this common duct 12 / nozzle 13 (not shown) which may be
arranged e.g. above the elevated insert 6 shown in Fig. 1, i.e. within or below
the mouthpiece 24.

Each insert may comprise multiple ducts 12 for dispensing simultaneously one
dose, in particular for increasing the total mass flow or output so that a desired
dose can be discharged or dispensed in a sufficiently short time as desired
and/or required.



sl owi ng down the velocity which forms a nmultiple jet
i npi ngi ng neans 18. The neans 18 forns nultiple - at

WO e@mgnex7dan - jets P which inpinge, i.e. hit eapktiI/Brive6/010197
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as indicated in Fig. 9. In thiigeenbodi nent, the duct
12 divides into two sections 12a and 12b that are
desi gned such that the openings or outlets 15 are
|ncI|ned to each other so that the jets P ejecting

t Q%h%tahgﬂﬁrje%ﬂ)cﬁﬁﬁleﬁ?—ﬁf HeCins&¢ |6 mes s%cglr(ﬁ@l:bxew similar to
i Vi

5; o APiesE RS srhd womposes B cHORRLS PRk HIad for dgnnecied to

fortmkhhﬂe%toﬂaga&haMMr $ections 12a and 12b of the duct

12 as shown in Fig. 9. It has to be added that the

cross sections of the duct sections 12a and 12b are

pr dfigr Qizhpwsoin 4 sehiematia scmionhhviﬁvmayo&m tilamlré6 ovitk @ means for

J etcS 26‘8[1@5 é%ﬁg’gn‘T%c‘W‘ggh r}g“@er@b@ e 1 tli%lag means 18.

f orThsowmeans 1i8nfqsarst mpliiple apbifasbove o- 165@ vdch impinge, i.e. hit
{/glmgglaltdmer% Mgecsdt&i fn Plga @3 ;lhttﬁls'd?nl?odiﬁfeh@atﬁ@ da{ct meamdes into
n 0] a n of

e Gbtgiaing, a1 JheCierlesabed SERBREI BbbReS o outes
SeplaSr aitel ipolinéd do eaclp athidrsoethat tlm’[]ees Pagjedtiarg fodl tie portions 12a
bet rlél#éuy %ﬂlggggg%cgp tﬁé(r r}d Iﬁsﬁ%sei:f ?%%(ga%?ef eaﬁﬂow divider
t erﬁi]sot eny @mﬂlmgu medret casy beflomtcda in the ﬂom patdt tot f§>rm the at least
I WogsrdcﬁBﬁs 184 apHH'ZBgdfﬁﬁe ane e %\%’ iR rpre is

possi bl e and preferred for po ese angles al so
apply for the follow ng embodi nents. The duct 12 is

pr gt ¢aaled lﬁe aiddbé ahit thangesy dektibis of fedtiedsdctiohhd2a and 12b are

t 10 t sh in Fig. 9.
o SRS i b 0E B0 ot b
of the preferably cylindrical chanber 10, and the gas

i nlmei,ﬁli@%ﬂfga}é@g & e €er? }ﬂ: ejretsaf"lglbeﬁggerpﬁ()‘t b 9 180°, preferably

ticu I"et "1's conn
al < leant 95 tforpoydes mneargmlaag oeh%erbleyr 13¢°. Thecinpipging of the

SWi; EisSPafe§uE§riﬁraatd%@réﬁ?@rbﬂ}‘ke{/élﬂ&t}‘ hst a@ss;waym ahnd/or in a de-

S rI di rection. suppor di schar
gasag&WP@rtwm%ft g poy e JaﬂnmeO&fef?l lﬁﬁsaﬁldyor in*eparation

fgldiﬁh’u I paatiglen fioih |a)k/)cdrﬁet hed/opimbenerafocdsingadf the spfay 3. These
e W I as L 0. be. not e at
46 b 58 SRR e 2 MR 8P ling e tncs
anct/esult umbesemcﬁg@sdhvcmetrast tediquikk jeis,eah fropinging angle o of 90°
W%bf@ls%b%sﬁﬂé’g r@fteﬁﬁgtfﬁlf p?\R'thQIZ "[‘Hes@tanéﬁtﬁ%'isot Mply for the

ree separate r case
following embodlments

The duct 12 is preferably at least tangentially connected to the storage cham-
ber 10 in the embodiment shown in Fig. 9. Preferably, the duct 12 is con-
nected at one axial end of the preferably cylindrical chamber 10, and the gas
inlet is connected to the other axial end of the chamber 10. In particular, the
gas inlet is connected also tangentially to the storage chamber 10, such that
swirls are generated when entering the gas with a swirl direction supporting
discharge of the mixture of gas and formulation 2 through the duct 12 which
connects tangentially to the rotational direction of the swirl.



separate drugs are stored in separate storage chanbers
10 and, during the dispensing operation, the drugs are

WOrzooads 32t her in a conmon mi Xi ng chanber or i NPCTHEP2006/010197

10

15

20

25

30

35

respecti ve storage chanbers 1Q wiih the gas. Further,
the separate drugs can be di scharged through a common
duct 12 nozzle 13 or through separate ducts 12 nozzles
13. Inthe latter case, the separate drugs will be

M Xehadltd ¥e AGEY, that the pAIBAY ﬁltv%nﬁéﬁt i ﬂz?x’t/cuﬂﬁztﬁé Rspedsing de-

or 1.n thg}é&ou&ﬂgl ece 24 or | n any .ot her é

(adtfe iloARd/Pr s stragneyise 44 £an deaysed Eqs Spensing one drug, a

m ><blé1|it:3 of ejragioe atrleaqss thy omlireg Iﬁlgana&i dnrgfs fmehe latter case, the

separ a i.spens es

;P Riels Aoty sRirel] iBORABRRE abMas PR JOLAEE pyphe the dis-

pr gensing epangtigashe Lduhgsaaeammdrelﬂmenm agonfngn niiging chamber or
h h

S Qﬁth'eﬁ Pesfae&gx@&ri&a%@gpg@g%s g re\\r%t glﬂeo s. gﬂ,m&f&an d”g{fb[ separate

ar edrugnitcannles) disehaegrss Hireugh & sg@mmem dyst sl 1n0zzded 3 or through

10" sep AP uttsV €2 YnoZZhS wnhbﬁleswrl Gdey tive aematéoarugs will be

: glé"ggadu R TeRRg b simad Gt 1 / 1haeBn T3 ipehe mouthpicce 24
di sqreinsany cther sieitable (additional) niixingeetnaniodr. $ejsalst possible to mix

thgﬁlg ééara%h(gru]gét {5“%‘?‘%}%&2% IRCOHPYE dIES g‘fOZnCﬁgpensmg the

f orsephraté dmgsz it tsrpjeﬁerreej tecuseng comanon [gas s@mayaareneans for pres-
du%ﬁnzﬁ%g&”ﬂ}cﬁ%s hﬁ{lﬁ[@bl y inpinged for m xing
par ate

the se or nmu atl ns "2 and 2" just when form ng
the spray 3 (not shown). The jet inpinging neans 26
M XEg. ﬂb%hé%anfaad&eﬁmtmﬁeatib@ﬂsv@w aitthét embodingea of the insert

al s er t he,, t I 1
2158 TRy Sifgey SDohlcy Phgp3aoke ShatERs. ! pfrate soraee
pov«;lmmtfems 101 and 1 0hgepectinely2'Gasr canf bes eyyplietd vig & d@mmon inlet /
;girgrg%sts lﬁo%g%ﬁa %P§ f@ dgl:OZ r E Wlﬁ?fdgﬁ@ﬁgrﬁ”nulations 2'and 2"
i mptandhen SPW%dtﬂﬂdrﬂQ'ﬁ%glpm%atpd byome@st%ﬁﬁmarmp dusts 12' and 12"
poio%l (@h@ sﬁ@whﬁgipamgl d&&lleg,lrﬁrgge qméntme &?tgfll\:‘ gf m@§e§)arate and dif-
Tt grniangas S abf o et o, herrrnaeae Gplts™ 1 and 12" are
ar rprefieableninipingsd féramixiag the @epamte fckmﬁnamonsnﬂl drido2'ejust when
r arran I.
Sl R0 Mot AR HERD e e s
12 ramwfczrrmdatm@m@ean@ ", butesaraled rsel(\@t@rsigw dominithe propagation
10)vé18Lity BEtHeNPTH 3tan@ordo suPpbht! d-£5516metdtfon of powder formula-

tions 2' and 2" or of separating the respective drugs from carriers.

The embodiments according to Fig. 9 and 10 are also suitable for impinging
more than two jets P. For example, it is possible to have similar arrangements
in the cross sectional planes perpendicular to the drawing plane resulting in
four outlet directions and jets P arranged on the surface of a conus. However,
multiple other arrangements with similar effects are possible.

According to another (not shown) embodiment, the duct 12 can also be used
as a reservoir (storage chamber 10) for the formulation 2. In this case, the
separate storage chamber 10 is not required. Then, the duct 12 is designed to



separate storage chanber 10 is not required. Then, the
duct 12 is designed toenable sufficient m xing of the

w@a®70k271 t he formul ati on 2 and sufficient PCT/EP2006/010197
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deaggl onerati on of the powder -fi@r4rul ati on 2.
Preferably, the spray 3 has a nean velocity (taken 20
cmfromthe outlet 15 or nouthpiece 24) of less than 2
nms, in particular less than 1 nmis. Preferably, the

m%a&iw atﬂferbr@fmixl?@%wtﬁa g3s iwitlRthd Eadiulltién @ afd 3ufficient de-
in paﬁtl cul ar 11 shows anot her

enti&SiorReTation qf eapgﬁs@ﬁi@rﬂgﬁaaw e 1. In the

following, only differences will be enphasized. The

o SRR Ll G B2 BAERGB g 15 o
pI |meuﬂhp1@d<ﬂ4t)|0tfrl683rtham 2anés, in pantlcnimde$s than 1tinés. Preferably, the
emypdi MR atRCAY ik ré}p Rk %t li%t 0t N6r 63V btl'nﬁﬁagflc?lhag about 0.5 to

orientate |ntanet|a or radial” diréctio
cardd.er 5. Consequently, the inserts 6 can be
i ndi viduall'y nmoved in tangential or radial direction,

redEcd | shoBBoteE amipgintent of dhe BpeRsige didice 1. In the follow-

reapgcbhkyedtfﬁa'encés wild Heoemphasizedh Pheprévidus @kplination, in par-
! Sjcue preSRSEAAG Wind SpERAAIRE BRAAIRBR AcBRaib 3 Fig. 1, ap-

|nmlmsduaﬂdgthmomlngaa@nglq@pnanmd for pushing the

inserts 6 individually at least partially out of the

re sptﬁctlve avity 7 and/ or thr ug the. respective
sedhi iment Jacending & Fignt 1 dhe Savities, e Obiptaded in tan-

desgemapf)r &ﬁtﬁaﬂdﬁe@tﬁm 6 tl@hevaxmrls (Gdnspquéntbylthe ingerts 6 can be
t| an iece 24 a

I
SR SemBYeq i arientia o falfa FhieetOpy Tt pifgiafibf gbardly, in
di rardei tnopen themnespéativiei guter dealitged Eoradispensimg the respective dose

di Eo‘ﬁ;ﬂé' f&%ﬁgaYiogmfz s qﬂﬂ?ﬁteﬁelﬁl I"‘igr 3‘16%&:%@@3@ EiRé "Méchanism 20

act ua
carqpeéates inpgadiab glrregiamh dor connecting thednseststd individually to a gas

andnpplyt SRR lﬁisﬁld eﬁﬁ@éiﬁ% %mlaﬂl,uaﬂp et 6P pirtially out of the re-

connect’ the re i nser
C o SPEvUY9 Chvitn T ARt bR e TeSBring SRlng L Nisdadial move-
r esme;o:tt alkﬁvseazler)ngorhpactddespgnef tig dibpensispdeviced, doparticular in

3 Saéﬁ Sélg%tlggl ation 2. It has to be noted that all

vices 1 descrlbed above operate pref

Preferably, the mouthpiece 24 and the dispensing direction extents in radial or
tangential direction as shown in Fig. 11.

Preferably, the dispensing device 1 comprises a lever or handle (not shown)
for manual actuation in order to index the carrier 5 one step further, i.e. to the
next insert 6, and/or to operate the mechanism 20, preferably to connect the
respective insert 6 to the gas supply or to move / push the respective insert 6
and open the respective sealing for dispensing the respective dose of the for-
mulation 2.

It has to be noted that all dispensing devices 1 described above operate pref-
erably only mechanically.



erably only nmechanically.Fig. 12 shows anot her
enbodi nent of the storage device 4 / carrier 5. Here,

wao b@7oea7ei er 5 is |ike a band or stripe, i.e. PCI/EP2006/010197

10

15

20

25

30

35

preferably essentially |inear -d9 straight. This
facilitates production of the carrier 5 because

| am nation of the sealings 9 on the opposite straight
sides of the carrier 5is sinple. In particular, the
sealings 9, such as foil, are lamnated to the carrier

5 e. by hot sealing,or.the like. In th reyious .

o iI5a? 3 shon wiotaey PAbPOIENGTY of e st Javir /iiirign 5. Here,
]|¢o|r ehe ncltarﬁeb@diimm, aL band arr steipe S iles mdlziéfahlybégs_entially linear or

exl . -l . .
b il RS, AN Rfes EPlgtBo of U BRI hé&%séml%ﬂﬁm@n of the
endealingsn9 ondbedppesite straight sides ofithe dander $ 4 simple. In particular,
r I rg Qi [ i : j I :

D1 eheealiess.Bheh ap Toltoir 1 irdlied Lo e GRlePy, I Bffot sealing or

al ttBedikei vely flexible, in particular if formed by
blisters or the like. The arrow P indicates the

ossi bl e movenent, of. on the.inserts ' '
P ot BeuEvicns e e e SRty 1§ BrIRBIRGFE. In Uit present
enbembodintent,rthe catroenrt) is proferablyefiddble amglycancbd bentetd agsreferably
ca j | c nozzl.e:
¢ il SR Rl St LB 0Ly ez ik lnds o o
i ndtlosedibglt gr adoep.gas supply and to a common outlet ar
rangenent, such as a duct 12, nozzle 13 or the like

for_di spensing the_respective dose of the fo | at |

2. TR SR G 116 RIREARY Kdaidodn Resttculay ligelaﬂség; molded elements
pacdeabie NikeNHowesetisthd ingitsamaly e dteingtivelye flekitde tineparticular if
stgﬁroa ed%e |cz 4 / }%a[igeer 5, In particular for

st 5%8 é’:r/tabs 213 oﬁé OH18% nsert | ng the storage device 4

/| carrier 5 into the dispensing device 1. Additionally

t hel"ﬂ@ﬁ’llrgwfg‘fﬁcgga%% ;'glﬁ%é&%iiﬁlg MRS HEHCEE the/inserts 6 for open-

carrier y . I'n a secondary water vapour
prd@gtb%d‘ﬁ@ﬁ@ﬁhb@ soRdingr i ng to a further enbodi nent,
the di spensing devise 1 may be breath ac tivated, in

particul.ar wherein the fornulation 2 is.only release

B ArC el Fhsihes cibogTap ok fip iy bR gAY be formed

r ecashuapsalepoe ded Bkerwitbut englducpi 2frozatd Ybyr thwelike.dnstead, each

anp r \ u -

R R
rangement, such as a duct 12, nozzle 13 or the like for dispensing the respec-

tive dose of the formulation 2.

According to another embodiment, a secondary packaging may be used for
packing and protecting the storage device 4 / carrier 5, in particular for storage
purposes before inserting the storage device 4 / carrier S into the dispensing
device 1. Additionally the whole device 1 including storage device 4 / carrier
5 may be stored in a secondary water vapour proof packaging.

According to a further embodiment, the dispensing devise 1 may be breath ac-
tivated, in particular wherein the formulation 2 is only released after the pa-
tient's or user's inhalation rate has reached a predetermined level, preferably



In the follow ng, two exanpl es are described which
show the effect of the preferred inserts 6 with ducts
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200, of 9.7 % by weight of fineQgactose, and of 0.3 %
by wei ght of Tiotropiumwas used. The nean parti cle
di aneter of |actose 200 was about 45 mm of fine

| act ose about 4 nm and of Ti otropi um about 4 mm About

5 ByTtheOhisd BE a &Qﬁr@@%mﬁ%ktmeﬁlﬁd s&&h RV Bfstin g élefent, mem-
qHaelo whi ch had asubtantlally cylindrical” shape
W t

e 8 Ypkve, o anyf odermechANIsM. o al 1 ength of 3 nm

5 m of conpressed air was supplied into the chanber

nadghE SR ARURC rRO ety REHIDEE PRI L gt the pre-
cr dewred ansartsrd wathi dugteil2nal | est si de of about 0.18 nm

and a largest side of about 1.5 nm The duct 12
di vided into two duct sections, 12a_and 12b

e gaple - 2 bimavet 90,0 6y izt AB F8jasc 20y 068cE Yoy Weight of

hadfe Rieksseamd af 0)3 %esy Weh©sf TIotopisAcvAPhsed. trme&nean parti-
18- mm and t he est si

St Boimeterar oo 2D aér ik A%t Rt Flscicipse aBSuCY um and
i ncxifUﬂilon@phhﬂ abeont 4 gnn. ABaut 33bmygasf the bléndBwaspoditiened as pow-
res t 0

=i sl 9956 d ESuBEBORN it Spa by ime
of tf:hef 3|rmmrm amaxiak lermls of édnms Stinhe ﬁvm@ressgm atrrwamsupphed
Anqﬁfcfﬂfé &%WQU \Wﬂﬁq ziuoge[ pr*é%d?e %@ aﬁBQt @@0 kPH The powder was

ero a nean
parqlﬁmr@e@ﬂaﬁedl&t 52 q mabsxmtwgl%s.r@%ﬂ@aaascrgmwlqrh having a

t h%rﬁdlleﬁgﬁleCdfadﬁlﬁﬂt 0108 with Gihdh@thrgest Widd anhbant V.5 mm. The duct

o2 190888, ARG A R S Top AR n i
VI P Ivehegein ¢acvhesechionilregl arsubsthptialty irédtamgudar Ordss reection w1th a

| nts?néllﬁgt §1J‘31W;8?eafboap 0‘(’}'8t En‘?‘aﬁ%?@fé&%@%élﬁeﬁ%ﬁbﬁ ?Uf5 Anf). The to-

ense

suttgl lmgthapf therduat d@ginchiding Sssastions ddahhih migs gbout 8 mm. The
SMRlLAE vasitHR Hfo 9 BF themheRRed ﬁldsgng@%m ﬁmd&exonh c:hair’nber 10, was

mm .. The duyc | Vi |nt duct, sections

T lithensga ApB Ay SAShohhe igiroupns sy msas e AF Tne frac
sedaiomon hbaddessdis Casdadel Impacasrtaaboth 30 and @dsl/marct i on

with a snmallest side of about 0.075 mm and the | argest

side of about 0.75 mm The total |ength of the channel

i ndExamplg 2:Hebach. b ong of Fenoterol with aamean partigle digaeter of 4 um

r esyhd p¥&foned as powder in the storage chamber 10 which had a substantially
cylindrical shape with a diameter of 2 mm and an axial length of 2 mm. 5 ml
of compressed air was supplied via the gas inlet having an inlet orifice of 0.5
mm into the chamber 10 with a gauge pressure of about 150 kPa. The powder
was dispensed via a duct 12 of substantially rectangular cross section having a
smallest side of 0.075 mm and a largest side of 1.5 mm. The duct 12 divided
into two duct sections 12a and 12b (in particular as shown in fig. 9), wherein
each section had a substantially rectangular cross section with a smallest side
of about 0.075 mm and the largest side of about 0.75 mm. The total length of
the channel including the sections 12a, 12b was about 8 mm. The result was
that 100 % of the metered mass, i.e. all powder in chamber 10, was dispensed.



that 100 % of the netered nmass, i.e. all powder in
chanber 10, was di spensed. Approxi mately 45% of the

woéenoner7ol was neasured as fine fracti on on anP@NEP2006/010197
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derson Cascade | npactor at bot-i2130 and 60 1/ mn. The
formul ati on may contain or consist of additional

phar macol ogi cal |y active substances or m xtures of
substances, preferably selected fromthose groups: The

bel Approxithathed 590 6Pt Bendtenol beasunessuped bb €ine fadliod on an An-
CO%)I ned w ta& (r::[t hertacttl V%'héngt gﬂ)‘:ﬁs.for use in the
deviiomCagsade JpRastarat doth g ApAGY Vibiise i ncl ude, i n
particular, betam netics, anticholinergics, _

cor . - . | [ - | . .
Cor The Rtk ot 31&%3‘%‘%%@%@@?2?@9?9%@#@388@“*11” active
ageywbstanpaFonntisiyors ef snbgtemces, prafenal]y seleetast fromsthopeigroups:

al so conbi nations of two or three active substances,

i.e. - . Betamnetics with corticqQsteraqids, . . .
PDERS hfﬁpm RGRLONeEeI) RHNGS Mgy Degpse Tmthsin Qe or sembined with
- Asthechalvensibgianses\fdriusedhahe device accoding rotieinvieddon. These
PO R, BB el SAR o, PDEs-
EGHRhihitorki It B4 -antagoriiets, BOFRymhiibiters; dopimin-agotistspastiallergic
Wit L ahi [ 3 i - o

Er ke, BAD bt PE- RS0 MMl but also gombinations of
pr e plelireaciivenBibistasicehiléh may be nmentioned i ncl ude

Al buterole, Arfornoterole, Banbuterole, Bitolterole,

Broxaterol e, Carbuterole, C enbu e,, .Fenot e 4 ers

P or o EERENEeti e, B RaTicoster ol B TihiBHat, & o B-inhibitors or
| sopr &TdD4-aatagoaistssal but anol e, Mabut erol e, Mel uadri ne,

Met apr, L Oretpr ' cRir r . FER
Pr ocang#t %F-‘g,ﬁg_ s l?sot‘g';tgl g{é%fr?nﬁ?%(gm gé,jllttaog !ggcr)lldﬁ’e,PDEL‘ inhibitors,
Sal mefEAnNdR dnhibitioneerck §104-ai8agenistsol e, Sul phont er ol e,

Ter buicediBSsterDidy aWige: PIEALIMiBI6HS: EGPReM®iitors or LTD4-
CHF- 1035, HOKU- 81, KUL- 1248 and -

3- (4- £Bagonsr oxy- 2- (4- hydr oxy- 3- hydr oxymet hyl - phenyl
) - et hpDIM-iHibitbexyith ®GFR <iAbibyors Jor 16T Y-ahtsgdistyan de
5. [72- ESTR bt Wity LT DA-gn@genisis: | - hydr oxy- et hyl ] - 8-
hydr oxy- | Hqui nol i n-
Examples of preferred betamimetics which may be mentioned include
Albuterole,  Arformoterole, Bambuterole, Bitolterole,  Broxaterole,
Carbuterole, Clenbuterole, Fenoterole, Formoterole, Hexoprenaline, Ibuterole,
Isoetharine, Isoprenaline, Levosalbutamole, Mabuterole, Meluadrine,
Metaproterenole, Orciprenaline, Pirbuterole, Procaterole, Reproterole,
Rimiterole, Ritodrine, Salmefamole, Salmeterole, Soterenole, Sulphonterole,
Terbutaline, Tiaramide, Tolubuterole, Zinterole, CHF-1035, HOKU-81, KUL-
1248 and
- 3-(4-{6-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-
hexyloxy }-butyl)-benzyl-sulfonamide
- 5-[2-(5,6-Diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-
quinolin-2-one
- 4-Hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]sulphonyl}ethyl]-
amino }ethyl]-2(3H)-benzothiazolone



2-one -
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1- (2- Fl uor o- 4- hydr oxyphenyl ) - 2-924- (

1- benzi m dazol yl ) - 2- et hyl - 2- but yl am no] et hanol e

1-[ 3- (4- Met hoxybenzyl - am no) - 4- hydr oxypheny 1] -2-[4-(
1- benzi m dazol yl)-2-met hyl - 2- but yl am no] et hanol e -

IN- kéIFHE([ 205 Riopy= l?yd?é?y?lﬁdylﬂQt[ﬂf(zl%@u‘ﬁl&zbﬂ)}l)-@ ~indtHyt-2-
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no} et ApsiRdx Wdl “ethgk2-prop lamlno]ethanole

Cay BN SR yc'»?o-4i‘~1°5"ﬁt ezokazin 8- YIS 130 "3

| - (4- Batyloxyhehly r D-nfethy I-24propylahtint Jetlemdlg - 2- tert . - bu
?1” ﬁy r@ﬁggﬁ{@ )’&366)%_%QHO¥¥1 §enqo)xazm 8-yl]-2-{4-[3-(4-
1, 1- dmﬁhmpheny ah{l;{lo]rlazol 3-y1] 2-methyl 2-butylamino}ethanol

t hyl -
Ie hzdtéolé{iﬁf&?g@-%l }Q/rlg%%riapglamlﬁoﬁuﬂﬂ?ﬂ‘[ B4lbenzoxazin-3
et hyl &8dEPpe| | di net hyI

et hyl QWDA}nlﬁbmbﬁlo%heﬂﬂfrheﬁlﬁH@iw) -3- t@ﬁ&‘—butylammo)ethanol
gc:—%;j Oﬁ%d{ﬂxg@% Erl&(ﬁxﬁi% % oe{]yofxenycl?l fdlmethyl-
et hyl }Bthéf}}hmﬂmz]@[thyll}}étﬂdmnze[i J4$Joxazin-3-one
8 {2 E d xge%gxlhy%fr&gy @-f? Elf bH@M%J ROGIY! Dackd hyét‘ﬁgﬂégter) 1,1-
6- hydﬂéﬁ?’-@{lﬁﬂb’ zzra[nomtbxléﬁlﬂ =tengall ,4]oxagpd3 wng- 8- {
| - hydgopt dx%x[y28 (4- HWBQ;ME Méﬁoxylaéetlc acid)-1,1-dimethyl-
o e b AR 8 e
] ox8& yig=4jheaxglls
| - hydg8efrfB1 {Dﬂﬁéthybﬁﬂagpﬁitrlmmbheﬂylb-éthmmhyﬂcﬂt- hjlydroxy-
| no] - eIV 6t hyto RS M ben 2Bk st 2Bfe
- 6-Hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]Joxazin-3-one
- 6-Hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1,1dimethyl-
ethylamino]-ethyl}-4H-benzo[ 1,4 ]oxazin-3-one
- 8-{2-[2-(4-Ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one
- 8-{2-[2-(4-Ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one
- 4-(4-{2-[2-Hydroxy-2-(6-hydroxy-3-ox0-3,4-dihydro-2H-
benzo[ 1,4]oxazin-8-yl)-ethylamino]-2-methyl-propyl}-phenoxy)-butyric
acid
- 8-{2-[2-(3,4-Difluor-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-
6-hydroxy-4H-benzo[1,4]oxazin-3-on
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ert. - Eﬁ )Zji( ﬁ? é'%/?}aﬁ%’yg g,enz\éﬁpe%yg phenyl)-2-(

2 Hydr\bm@d@oxmd(ﬂeﬁydmxm-[{z-[ezzﬁwoxy-?gpt]mgwmﬂamino)-
ani )

N[ 2- Eﬁ}%“yli%?‘%‘%‘“ﬁé ’“‘ 3[’%1 e oy 2 pheny! -

et hyl §rH]nd,t)oxy 5-(1 hydroxy -methoxy-blphenyl 3-ylammo)-

pheny heﬁ}l )éhﬂflhﬁﬂio}eb ll)luq Hblin206n@m de -

Cam ﬂg?ﬁ%w;;& %ﬁ%‘zﬁé}é R AL o RS
quinolin-2-one

? e:%d Oﬁénggﬁ# &%R?W%'ﬁ'&%ﬂp QS]BM)’)%H&?/IJ}E%] %ﬂeﬂ?

5-[ 2- (sﬂ}y{latm[nb)(EhMm-@hyﬁt&yydmprﬂuxphhmﬂ emé no] -

pheny:[é 14 e{%h@ Hga}&g) 2-(A-KDAHO R B- B dboxy ey YpHEng )y -

1H
L O etotamingldieslons b syl phemdk v hy! - pheny
1) -- eybypl po[ 292 chBioHI 66 berbitylonty)=Eth 6%y PliéxylaminG -1 thy@iRoxy -

4- 2 gBur2thy dsoxymethy-pheReL y1 oxy) - et hoxy] - hexyl ani no
} - 1- - By@dr 6§22 -Hyadrbyy 2-@-hy droocoyy3nhy Hyd xymhethpl-phenyl)-ethy lamino] -

f’-ét hﬁ?a{aﬁ*gmu‘ﬁ%%n& OO psencsul Tonam Ge”

3- (3- {37(3f{2 xskyxw(- -hydmyy?i -bydranysnsthist-phenyrefplamino]-

) - et h}‘nle Y b&dehefilfghemideenzenesul f onam de -
3 | g-,?}] %C(}z {ﬁ&/ﬁ,&? Sgr}tggees%lkjtlogg £ }/)Ler?yrlf T)Xltczxyq uI}e?()}(figmmo

hydroxy-ethyl)-2-hydroxymethyl-phenol
- N-Adamantan-2-yl-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyI-
phenyl)-ethylamino]-propyl}-phenyl)-acetamide

optionally in racemic form, as enantiomers, diastereomeres or as

pharmacologically acceptable salts, solvates or hydrates. Preferred are salts
selected from the group consisting of hydrochloride, hydrobromide,
hydroiodide, = hydrosulfate, = hydrophosphate, = hydromethansulfonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate und hydro-p-
toluenesulfonate.

Examples of preferred anticholinergics which may be mentioned include Tio-
tropium salts, preferred the bromide salt, Oxitropium salts, preferred the bro-
mide salt, Flutropium salts, preferred the bromide salt, Ipratropium salts, pre-
ferred the bromide salt, Glycopyrronium salts, preferred the bromide salt,
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et hyl am no] - propyl } - phenyl ) - aceldam de optionally in
racem c form as enantioners, diastereoneres or as
phar macol ogi cal |y acceptable salts, solvates or
hydrates. Preferred are salts selected fromthe group

Conploghiung sQks, refaedd e Qﬁorlggghﬁb%%ﬁﬁhn From the above men-

i) Odﬁég%ﬁém DBRaEol o Gl RETIS STy feckatiosapessible anions are
hbe‘rﬂ)@tti@é dremidy,dibdide, rsﬁlf@te plidspifatsyanethansulfonate, nitrate, malea-

hy rotar rate drooxal i.n

Yt RELAE! Sl ORI SrorHEL PUIBRL i, penzoute oder
of ptahengsatfoaatei Ebhermeorgi cs whi ch nmay be nenti oned

include Tiotropiumsalts, preferred the brom de salt,
Oxitropiumsalts, referredthe brom de salt
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Cltrayey. 3:;66?@&1%1 3c34 So?%ﬁele@t?éﬁjl\ﬂétﬁobﬁdiﬁﬁien at e,

benzoate o p-t ol uene ona t hernore -
2, 2-Df ueFRsIIzalacad ﬁ@ORIF%%Meéggléme@?hobr oni de -
2,2-D3 u@wfﬁiz@lrhoa@ In@péﬁ@l@mmghobﬁirhmr oni de -

gcglpluﬁés@&l l?%%gﬁl%ﬁgééﬁn%&ﬁ %ellh%br?nﬁdﬁhenyl acetic

ac:l-d Orldpdrmdiyefuerenscabioncacid éropenolester -Methobromide

tr openollflle sg ﬁe‘{'ﬁ crglti’ﬁ&f é&dal%&nolester -Methobromide

3,3, Q-Hydmrﬂumar%éﬁrmn agdd geopinester -Methobromide
scapi 9qsm@f-ﬂ\4@&apbréwb&eacld4sc6 ek flel WOEtRBBAIthideci d

trope Met h I cid
tCop T BRI T B en e @09%99??%%8&1?%?@ !
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Zgio-g' g 2_%@ ﬁgpée&]cg%%?tg%ngstw U HIromiaeen- 9- carbon

- iphenylpropion acid cyclopropyltropinester-Methobromide

- 9-Hydroxy-xanthen-9-carbon acid cyclopropyltropinesterMethobromide
- 9-Methyl-fluoren-9-carbon acid cyclopropyltropinester-Methobromide

- 9-Methyl-xanthen-9-carbon acid cyclopropyltropinester-Methobromide

- 9-Hydroxy-fluoren-9-carbon acid cyclopropyltropinester -Methobromide
- 4,4'-Difluorbenzil acid methylestercyclopropyltropinester-Methobromide
- 9-Hydroxy-xanthen-9-carbon acid tropenolester -Methobromide

- 9-Hydroxy-xanthen-9-carbon acid scopinester Methobromide

- 9-Methyl-xanthen-9-carbon acid tropenolester -Methobromide

- 9-Methyl-xanthen-9-carbon acid scopinesterMethobromide

- 9-Ethyl-xanthen-9-carbon acid tropenolester Methobromide

- 9-Difluormethyl-xanthen-9-carbon acid tropenolester -Methobromide

- 9-Hydroxymethyl-xanthen-9-carbon acid scopinester -Methobromide
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aci d scopi nester Methobroni de-25 -

9- Met hyl - fl uoren-9-carbon acid

tropenol est er Met hobroni de - 9- Methyl - fl uor en- 9-car bon
aci d scopi nest er Met hobrom de - Benzil acid

cycl opropyltr op| nest er - Met hobr om de -

ﬁ’@éggg% eh‘g% ES“WQ?WB%‘%W}EF@}‘ may be mentioned include Be-
9 deemsamtheﬂanﬁetmmen%dwbmde, Butixocorte, Ciclesonide, Defla-

Cyc@?ﬁg}? pﬁe&%n?ngﬂ'ﬁg 1& %@é&ggf)l%nﬁl‘fniéolide Fluticasone, Loteprednole,

cy dViopretgppney d’pcdmsml@ne,l\/&mjmm ddofleponide, Triamcinolone, RPR-
cyw W - X@&01he s Pogadn aci d

ropylt ropi nest er - Met hobr oni de -
9- Hydr oxy-fl uoren-9-carbon acid cycl opropyl tropi nester

- Met hgly- Diﬂd@ro—l?’r-.[éz ﬂ%ﬁywafﬁlﬁﬂl)dx ll©hydroxy-16 methyl-3-oxo-

t hyl f
o- 1y PO SIa herORn e, SO At (S B P B ester
- Met hé69-Diifldero- 1 B-hiidegy 6 maethiyb3-@¢ce 47 poopiaaly tbxy-androsta-1,4-

;iogi ?f&t enoP{P%t e%%c?ﬁs()bgzgo%‘t&}‘éhy&?@ttﬂ% ISSAJRER,

9- Met Rgu 2ocgiflvese- blﬁ-bvdmxyabﬁ@ m@fbyi-ﬁe@t%ﬂ%t(ﬁ&aﬁ&n de
- 9- Eiéﬁﬁmé%ﬁ?fcs}%lb ]?ﬂf:@ﬂﬁ)n Id&lﬁP&%’Jleﬁﬁ-H%ne-NB carboxyllc

Met hobrgom de” -~ 9- uor nmet ant hen- 9- carbon aci d
t ropeﬁ%‘ldé‘é'taépmeﬁ@f r?éEFrrom de -
9- Hydr oxynet hyl - xant hen- 9-car bon acid scopinester

l\/b obr mdeExa S referred rticos
RRGT, <5 AR SopB S SRR S eres or s
Bet]ﬂtMQ&l@gﬁ;all&udﬁsqnan sBlfs,i mdxatc% oroh}dde&tcm déxamples for

J% FRf {effs 3 dinol 3 arﬂ'iélpﬁﬁ?sﬁql esogi il ngt%‘%lum salts,

|casone Lote netasoné Pre
0bBRZ0AtEHT | @ osmhgies, TrISAMSPRBRSRe, aRpRIcs: oedighloroacetates,

NS 2 10n§f|é32@1 enphosphates, palmitates, pivalates or furoates.
EP}D?H uor o- % Tp ra%yl carpbonyl )oxI))/] -

I-hydroxy 16- rret hyI 3- oxoandr ost a-
mpled 7oL préfetiedo BRI -thHijor$ Iwbrohrrmdyy lbes tremtioned include

r%)rélbgﬁfl?olTlﬂeoE%?ﬁﬁ[)ég_R(iﬁ%ﬂﬂg?té% /%r_}ﬂ ?rﬁulast) Toé'lmllaste
( S) mafﬁmmeet iahyulra@tef, uraniding, )légzerrame, D-4418, Bay-198004,
Be3di f lawnosisde, by xgeA B sa59%), h'AWD-022817 (GW-842470),

éﬁgérémoszﬁ’r A O STERR it 5 BRPS 1¥-112944, Cl-

1018, CDC-801, CDC-3052, D-22888, YM-58997, Z-15370 and

- N-(3,5-Dichloro-1-oxo-pyridin-4-yl)-4-difluoromethoxy-3-
cyclopropylmethoxybenzamide

- (-)p-[(4aR*,10565*)-9-Ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-2-
methylbenzo[s][1,6]naphthyridin-6-yl}-N,N-diisopropylbenzamid

- (R)-(+)-1-(4-Bromobenzyl)-4-[(3-cyclopentyloxy)-4-methoxyphenyl]-2-
pyrrolidon

- 3-(Cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-S-methyl-
isothioureido]benzyl)-2-pyrrolidone



acid cyanonethyl ester optionally in racemc form as
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preferred salts and derivativeg96are alkali salts, i.e.
sodi um or potassium salts, sulfobenzoates, phosphates,
i soni coti nates, acetates, dichloroacetates,

propi onat es, di hydrogenphosphates, pal mtates,

pi val gig bLy- SlopEX B/ 1Bk 23-Akthek9pRéRATy clohexan-1-carbon
PDE4- i n| ht%?s vvhg?%z rrgy be rr}t?nti oned%nclﬁ%g

Enpr of§%dli ne, Theophylline, Roflunilaste, Ariflo

(- oatdaaborhetbayidrc -4 (SPoyuibnpy Imethoky - diflwromethoy-
Arofylline, AtlzQrane 4418, Bay- 198004, BY343,

CP- 328!‘%%"2?“63‘]%@“3‘83@9}%%51591) . AND- 12- 281

( Gw 84iafd-Qyanhids(B-tgclopnmpyduethaxy44418, PD- 168787,

T- 440 4: VevbhiR9B8vclGhexah?i31 CDC- 801, CDC- 3052,
giffucpihtybhiaTcydlbhegtRi i)

R (2-%,8éRb(thEBTYdI?‘!-’(333%75CWPﬁWﬁ&?‘YﬁW?ﬂl@XMPhWYd)RWE@'HHR;?:

S S O byt o et oy

S*)-9- - .2, 3, - - 8- - 2-.

ety (DL Ry i el el s S PRk DRy sebilinsps,

| benzgiidenlacét®e (+) - 1- (4- Bronobenzy

:O;;-f;)Piitggﬁ}Sﬁér&?E@EéédiM&-ﬁétﬂ?I-ﬁ&éytm?e%ﬂ%)-bh-ﬁyrazolo[:s,4-c]-1,2,4-

3- ( Oy triagsdelthd-ekpyridinet hoxyphenyl ) -1 - (4- N - [ N- 2- cyano-

S- net byt aepé H"S%-Qpigd%ﬂzé’ﬂh}/l-g=(I?é$ft-flﬁ|t§/l9-@}ﬁpyrazolo[l3, -c]-

ci s[ 47 nQ- 4-{3- cycl opent yl oxy- 4- met hoxyphenyl ) cycl o
exan- Il %géﬂﬁ%ﬂ’logbgzﬂ(jpyrl ine

2- car bonet hoxy- 4- cyano- 4- (3- cycl opr opyl net hoxy-4-diflu
2ir g(rp } hog&gﬁiwl _cgf;ﬁ% log?){?é; Pﬁgtl H:g@st_i'gmers, diastereomeres or as
di fphasmacelogioaylyhacoepjable Isalisxsolvates air] hydrates. Preferred are salts
(()ﬁ)sgliér@%cft ?r?élk"r([jgmg’acg%’dgltpg p@(‘fﬁs\@tﬂ@’ - 8t "RY SRIRRIRIY | HpESbromide,
( S)h}(dI?i-OE‘li‘i/ﬁyl [ 4hydraspbipispent Yy dsophasphateoxy prdrgmsthansulfonate,
ol iflidroritraye,| deydrdafilédte, hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate und hydro-p-
toluenesulfonate.
Examples of preferred LTD4-antagonists which may be mentioned include
Montelukaste, Pranlukaste, Zafirlukaste, MCC-847 (ZD-3523), MN-001,

MEN-91507 (LM-1507), VUF-5078, VUF-K-8707, L-733321 and

- 1-(((R)-(3-(2-(6,7-Difluoro-2-quinolinyl)ethenyl)phenyl)-3-(2-(2-  hydro-
xy-2-propyl)phenyl)thio)methylcyclopropane-acetic acid,

- 1-(((1(R)-3(3-(2-(2,3-Dichlorothieno[3,2-b]pyridin-5-yI)-(E)-
ethenyl)phenyl)-3-(2-(1-hydroxy- 1-methylethyl)phenyl)-
propyl)thio)methyl)cyclopropane acetic acid

- [2-[[2-(4-tert-Butyl-2-thiazolyl)-5-benzofuranyl]oxymethyl]phenyl]acetic
acid

optionally in racemic form, as enantiomers, diastereomeres or as
pharmacologically acceptable salts, solvates or hydrates. Preferred are salts
selected from the group -consisting of hydrochloride, hydrobromide,



- 9-Cycl opentyl -5, 6-di hydro-7-ethyl -3-(2-thienyl)-9
H pyrazol o[ 3,4-c]- 1,2,4- triazolo[4, 3-a]pyridine -

wW@20y0b25peENt Yl - 5, 6-di hydro-7-ethyl -3-(ter PCT/EP2006/010197

10

15

20

25

30

35

-butyl)-9H pyrazol o[ 3,4-c]- -27-
1,2,4-triazolo[4,3-a]pyridine optionally in racemc
form as enantioners, diastereoneres or as

phar macol ogi cal |y acceptable salts, solvates or

hy dhatgesup Bbﬁ§i§ﬁ1‘cij§ Gf HyRIrecH 166 de chydrbBebrhidehiy dfoiedidePhydrosul-
7

' f h hl,ori d h .
SR R T ———
hy diroasdthten yldtoviabte, hydiofumarate, ehydrptarivate| dydecoxalate, hydro-
hy at rQcit s
AR AR P e, P i o
hy dypdismally prefenred randpdesivagives arg alkalicsaltEx neqpodéurpfor potas-
pr efigh’ L ' | i ti -

S8 Sk PP 40,0 U, SO s, propints
igyigrogenphesphates)\paloytatesyplalatss pr fungatesso7) |
VUF- 5078, VUF-K-8707, L-733321 and -

|1) é%@% &%§%{T€§%§%Mﬂ§@?§' ?clzlll May be mentioned include Ce-
2- purpyabhey Arasthzuinabe,eBEEGIH; IMpb d0RA62 anét i ¢ aci d, -
I-(((1(R-3(3-(2-(2,3-Di chl orot hi eno[ 3, 2-b] pyridi n-5-y

I)-(E)- ethenyl)pheny |)-3-(2-( 1-hydroxy-.
1- met Hyﬂ(@@hlpy-ﬁhtg\mrpﬁenqolb@pm]tﬁﬂ{ Bb-)éepmhqltzy&wdbrl oénd-buten-
F‘gef '[ ‘I-}ﬂgdrﬂin;ot}-7B-c¥cllopao;%ylpae%(l)xy-ghinazolinze ¢ ur anvl yire
thyl ] ér@%ﬁhﬁ%&ﬁwzgfabﬁwﬁmr&hﬁw{VEOﬁ, -Aﬁ@ﬁf/%ﬁi&m-%-%
enant butann&yl];ihﬁﬁbpﬂeaymbpmpglmamOapwlﬁMIb@i cally
accep Sa.. SOV or ' r
ot s 90t Sk PPV o1 P L AR} Foxo-2-
hydr obhteor 1 y&lantind}-Gbeyaivpropy hecthoayrhimamilinei ng of
hydr oghl g8 i gls 1 1iH61-6 0L AL P h IBn-4-y1)-1-0x0-2- -1-
hydr og m(ggt(g%ﬁ%?%gﬁgg p 1gtsle6 ﬂsd@%@g? ﬁgrrlls‘tu?lpolng%( g’z buten-1
hydr odillerane}-7rSy el epeatelaxy-chigarodinget at e,
hydr ogL[(3&tHflor-2ymhi G ptigHyafaehinb)-8L Jua(R)B-Methyl-2-oxo-morpholin-
hydr o xals te gydl‘OSﬁCC nat e, gydr&%enz ate% und hi i
hydr o*pri-dr EsRHteaY damfe ey clapzopy methgyyy-chinazoline
opt- oAd(3Chiop# il uadplsalyl mnsind]-Gef[Hu#ER ) bemetryd-bkaimorpholin-
salts, in8. [ I [
sl oz Re L L AR K SR Rahydrofuranc3yoxy)-
propi chimagelingli hydr ogenphosphat es, pal mit at es,
pi val gLes-Hlof-4L D@ rEshenyl)amino]-6-{[4-((R)-2-methoxymethyl-6-oxo-
morpholin-4-yl)-1-oxo-2-buten-1-yl}amino}-7-cyclopropylmethoxy-
chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-((S)-6-methyl-2-oxo-morpholin-4-
yl)-ethoxy]-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluorphenyl)amino]-6-({4-[N-(2-methoxy-ethyl)-N-methyl-
amino]-1-0xo0-2-buten-1-yl}amino)-7-cyclopropylmethoxy-chinazoline
- 4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimethylamino)-1-0xo0-2-
buten-1-yl]Jamino}-7-cyclopentyloxy-chinazoline
- 4-[(R)-(1-Phenyl-ethyl)amino]-6-{[4-(N,N-bis-(2-methoxy-ethyl)-amino)-
1-0x0-2-buten-1-yl]Jamino}-7-cyclopropylmethoxy-chinazoline



Exanpl es of preferred EGFR-i nhi btors which may be
menti oned i ncl ude Cet uxi mabe, Trastuzumabe, ABX-EG-,

woRM7HER62 and - PCT/EP2006/010197

10

15

20

25

30

35

4-[(3-Chl or-4-fluorphenyl)am nQg-6-{[4-(nD f

hol i n-4-yl ) -1 -o0xo-2-butenl -

yl ] am no} - 7-cycl opr opyl net hoxy- chi nazol i ne -

4-[(3-Chl or-4-fluorphenyl)am no]-6-{[4-(N, N-di et hyl am
no)- | 2q%R) <1 beeh9nethy1)amlno 6 -({4-[N-(2-methoxy-ethyl)-N-ethyl-

ylJ h I
4 [ (3%@“5]{'ﬂi1 @’@r%hﬁlgﬂﬁ’e%’l fairm"r?aﬂ %YQ‘EQSEC?RMII‘%-%H}W&W%HIIHG
i No) - 4L[(R)c-Q1-Phenyl ethyl)amlno] 6- ({4 [N-(2-methoxy-ethyl)-N-methyl-

oL B YR 2 B N i
1) -- 14exB)- Zl-ﬂ’lheeyil-emyl)ammo] -6-({4-[N-(tetrahydropyran-4-yl)-N-methyI-
Z ][?21&%?%0 14 ?k?)l uigrﬁfhtr%h :})f}’ @mcﬂaFe%él??ropel thox%eclﬁn?zohne

2- ox o4rib3 ¥Hdpr-A=-fluorphenyl ammo] -6- [4 (N,N- d1m hylammo) 1-0x0-2-
4-yl )bhte@xuyijahuhs}L?I-(m)haﬁamroﬁxr@w PIOxgChifRiZoting - C

0 [ sockb Ghlas-priheproprmvainalifs{ Qi M-dimehdemingy|-oxo-2

2- oxobu&nf-l-lyb]armno} 7-((S)-tetrahydrofuran-3-yloxy)-chinazoline

4yl ﬁ)@g%ﬁl& A5G phenidamidle. (- PRICURHAPARI) HKimethy)-

fre [ g 3a?n mlrﬁutzhb;?}ariaam@tﬂ CWIP%thg(E@y chinazoling
3 enyhdm Ot] ﬁBgyl-N -methyl-

|
(3armn pr oﬁél%wpzﬂs yelppenty xys@%@m}vnez

(3 B’J@lbﬂ?ﬁﬂuwﬂpheﬂ?lf)miﬁo]%-l{fﬁt - (N --difiettad i - t-oxo0-2-
oyt Py T TRl Q-rtuyo a2y Rnstnyhinggpline

1- 0)46{(2—@1110&4 ﬂllelph}:myﬂl)amjnoj -2y [4(Ng¥-aimethylamino)-1-oxo-2-
Lgﬁ;??ggﬁ “1 *mtgpe]'\[(ﬁf é{étr?ahﬁﬁ (ﬁ{lra Pti}}fﬁnfﬁtho%y] -chinazoline
but-en4+(1Et iy mylayr@ur@ﬁﬂew 1@7@1@ axyitheyy)-chinazoline
4- [ Ry= gf’ @hsaxtﬁ@é@nlehﬂ%rﬂmG]& {3 -4mobpRb18i-8-1F-prEy16%y )-6-

y-eth
Wﬂ?@bq“yi)?f’éﬂ?hﬂ}m?z%lw opr opyl met hoxy- chi nazo

I-oxo
| i ne- 4-[(R)-(1-Phenyl-ethyl)amino]-6-(4-hydroxy-phenyl)-7H-pyrrolo[2,3-
4 [(R@ "Egﬁﬁﬁ%l et hyl )am no] - 6- ({4-[ N- (2- net hoxy- et hy

1- oxo0- 2- but en-

1 1) 8ry)0-3-{Cyohl o BpOrpRT ol Ge L dimethylamine)-1
|) (R)ox(a'z F’Gﬁ:ﬂy yFfathitho ATLERbsP-chirbiidd (2- met hoxy- et hy
| - 0'xo42£[l§tﬁ3€ﬂ7]f’r4‘ -flyar-heneyloxy k- phgrdjamino}-6-(5-{[(2-
| met hm‘éthﬁ’fﬁumsﬂ leﬂfyl)anﬁnb [ thiy1} -furan-2-yl)chinazoline
hﬁgfﬁyd(gﬁ]( gﬂt?en?l 2aly1Pintihd ]%'\E[(ﬂ&k NAHRAY 30 4ndiphiolin-4-
yl)-1-oxo0- 2 buten-1-ylJamino}-7-methoxy-chinazoline
4-[(3-Chlor-4-fluorphenyl)amino]-6- {[4-(morpholin-4-yl)-1-0xo0-2-buten-
1-yl]Jamino}-7-[(tetrahydrofuran-2-yl)methoxy]-chinazoline
- 4-[(3-Chlor-4-fluorphenyl)amino]-6-({4-[N,N-bis-(2-methoxy-ethyl)-
amino]-1-oxo-2-buten-1-yl}amino)-7-[(tetrahydrofuran-2-yl)methoxy]-
chinazoline
- 4-[(3-Ethinyl-phenyl)amino]-6-{[4-(5,5-dimethyl-2-oxo-morpholin-4-yl)-
1-ox0-2-buten-1-yl]Jamino }-chinazoline



1- ox0- 2-buten- 1-yl}am no)-7-cycl opropy
| met hoxy-chi nazoline - 4-[(3-Chlor-4-fluo f

wheeghyaeno] - 6- {[ 4- (N, N-di met hy | ami no) - | - oOXOPQF/EP2006/010197

10

15

20

25

30

35

buten-1-yl]am no}-7-((R)-tetralgdrofuran-3-yl oxy)-chin
azoline - 4-[(3-Chlor-4-fluorpheny

[ )am no] -6-{[4- (N, N-di nethy | am no)- 1-oxo-2-

buten-1-yl]am no}-7-((S)-tetrahydrofuran-3-yl oxy)-chin

azql i ﬂﬁ[ 3-C411b£-3- ﬁﬂr%h% aﬁﬁnf)] 6 -[2- (hZ 2- dlmethyl 6-oxo-morpholin-4-

I_ﬁenyl gls HB%‘R]G% qth£)§ N- mét hyl am no

?ecyclopenty
k['(mﬂﬂbt-neﬂuor“plie(r&lmmo -4- L@qz@mewy)@mm}n@pholm-4-

(EBRIE Zﬁ@%g@'ﬂ”&@éﬁ@ﬁ DpfiifedFerthadline

( 34€(3 -6 hlar-# fhadr-pleanyil panino b - [2- @, 2-dime thydiorexdrmorpholin-4-
(radome iR aolnaR Mbchonenmyalns

4 [-(34¢|63-Q hlgr-ft fleprrphenyl )amlno 6-{2 [4( oxo-morpholin-4-yl)-

heny| })ﬂj&mﬂ 6y1{]le4hd }'\bdhémbiayicﬂm&@lmb 0X0- 2-

]buf:ﬁunﬁdﬁ%ﬂ]rfﬂ@r-ﬂoﬁuor- ety fahinbf 61" Rert Bty oy chiBony B

4- [ ( 3plperidiy4-ylogp)-7)meihoxly-dhifadelse( 2- net hoxy- et hoxy)

h g E;/ P?g{ﬁ# C;}]qog 44%&{%%1%&%1}}511 83‘t{an5 . o%mlmg( c?'clghexan- 1-yloxy)-
[ (vi nytoathoxyydhimarobiok- chi nazoline - 4-[(R) - (I
Phenup[;g“ H ?%gﬂlﬂ&l l%/r&ff)a%ﬁ ?igy(’tli%FEWHe}l?dﬁsﬁ}fbﬁﬂaﬂ{lﬁo

henyl Pﬁﬁlphé?rm% {}[QXX)I\VT(F‘%ﬁhﬁéY InaZoH Bf-1 oxo- 2-buten
1-yl] 43%31@}11& -8t fhgorypledtyNanif6)-6-(tetrahydropyran-3-ylo ) 7-
[({2[ Smetﬂoxy ch&lazolllrlljé)r benzyl oxy) - phenyl ] am no} - 6- (5-{
met-hads(3 Chlgt-4 eflinyr-plaeniyiyanmmo oH(l -methyi-gipstidiokd-yaool)-7-
i ne

a- [ (RRGhoBrhinazaling 4- ((R) - 6- - 2-

o- E-f) %T[gmmom oo b i et o e

l o
{4
1-yl
4- [«
| am

g %M ”mﬁ‘e%‘h‘?%f CEmgBbe 4 f O ot
7 Y s g éefﬁ QiR ko5 b b asy matho ieantary 11

;)[ fesidiiM4oy tokyt l7ume‘thoxy chinazoline
Tegilo gf%gﬁhﬂr 4(1{1 xl-lrl)\henykfjamlglg] geép é}/dlﬁtf] yi()xy) %‘%ﬂloxy-
}am nohmﬁz{)l@m@trahydrof uran- 2-yl ) met hoxy] - chi nazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-[ 1-(2-acetylamino-ethyl)-piperidin-4-
yloxy]-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-ethoxy-
chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-((S)-tetrahydrofuran-3-yloxy)-7-
hydroxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-
methoxy-ethoxy)-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{trans-4-
[(dimethylamino)sulfonylamino]-cyclohexan-1-yloxy }-7-methoxy-
chinazoline



4- (3- Et hi nyl - phenyl )am no] - 6-{[ 4- (5, 5-di net hyl - 2- oxo-

WOreoof7/063ki n- 4-yl ) - 1- oxo-2-buten- 1-yljam no PCI/EP2006/010197

10

15

20

25

30

35

}-chi nazol i ne- -30 -
4-[(3-Chl or-4-fluor-phenyl)am no]-6-[2-(2,2-di nethyl -6
-oxo-no f holin-4- yl)-ethoxy]-7-nmethoxy-chinazoline -
4-[(3 Chl or-4-fl uor-phenyl)am no]-6-[2-(2, 2-di nethyl -6
- 0X0- 1bf144ﬂuor-phenyl ammo; -6-{trans-4- [émorpholln-4-

Z'ZZN f&B onylangmo] (cgfglto ex nd-r (-)ylo;(?? 72met 0Xy-C mglol?nhel n

4- [ 34i3-Thldr-i! fugor-piiegiyyjahanb 6} {tians 24 -( @nérphiotiat4ry | - 6

DX TPl shu i dig - eyclobarana - 3iosaT-mebeyyshingzoling

nazol #r€3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-
4-1(3, éz%mﬁofauaiy)omnmlmp o] - 6- { 2- [ 4-(2- oxo- 1m0 f
h

hol
plopler Adi(FrGhlgr-f-Ruerophenyhaminpblytetrahysropyraa-4-yloxy)-7-(2-

4- [ ( 3nfdthaisuffohl/ la%matandk )acfﬂlﬂ&lolﬁreﬂ (tert. butyl oxy

A o &fﬁaf’?r%'f ) Bt T ol preriinal 4 fewBSeyt-

| ohex piperittitydexlpky } 7~metlmxychinapelo | ne -

T T O S

(34€§f‘lbb}')'1'metlh07(}’1fﬂlm¢}ﬂ0’mm no] - 6- (t et rahydr opyr an- 3
XX)&S? 'CHTSf ﬁ%ﬂor‘%l‘h lrﬂlHS;[]IS (015-?-{Nn&tﬁtr?hydrog%’/ran-#

VBﬁgd)bonyllrM?rgrsstv '@mlﬁaiWF exan-1-yloxy)-7-methoxy-
3chitagélide f | uor - phenyl ) ami no] - 6- {
R4 s B Msayinelrfsit Rk lamorpholin-4-
3yDbhlduonyl]fNunet-lyﬂ+anylh))}imynhjheﬁar{-1-y10xy)-7-methoxy-
é é%qﬁ hyl )car bonyl ] -
In

- 7- met hoxy- chi nazol i ne -
34€ﬂ6319hlm-14r uﬁr-mw)a}mnp}ré}(c@ HdiNrdemenphobingd-oxy
&%ﬁﬁﬂmth?ﬁammo} cyclohexan-1-yloxy)-7-methoxy- chinazo-
f1 uor-phenyl)ani no]-6-[1-(2-acetyl am no-
I }mﬁl peridin-4- yl oxy] - 7- met hoxy- chi nazol i ne -
- 34i(3 «CThlér-4l flwor-phetiyt Jahsino 6} (tan§ et thahyul fapyl aminat

1 (RPN B AP chirerelne ) et ranyar ofu
n--3- yll-[Q&ﬁhlar—#ﬂuirrepdgcrwh)amno]-ﬁr(d methansulfonyl-piperidin-4-
yloxy)-7-ethoxy-chinazoline

-yl

/\(D/\/-\(D/\/\

t

f
4-
4-
n-
4-
| -
pi
4-
| -
pi
4-
) -
4-
e
4-
4-
a

- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(1-methansulfonyl-piperidin-4-
yloxy)-7-(2-methoxy-ethoxy)-chinazoline

- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-[ 1-(2-methoxy-acety!)-piperidin-4-
yloxy]-7-(2-methoxy-ethoxy)-chinazoline

- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-acetylamino-cyclohexan-1-
yloxy)-7-methoxy-chinazoline

- 4-[(3-Ethinyl-phenyl)amino]-6-[ 1-(tert.-butyloxycarbonyl)-piperidin-4-
yloxy]-7-methoxy-chinazoline

- 4-[(3-Ethinyl-phenyl)amino}-6-(tetrahydropyran-4-yloxy]-7-methoxy-
chinazoline



4-1(3-Chl or-4-fl uor-phenyl)am no] - 6-(tetrahydropyran-4

WO 20000§27217- ( 2- met hoxy- et hoxy) - chi nazol i ne - PCT/EP2006/010197

10

15

20

25

30

4-[(3-Chl or-4-fluor-phenyl)am.rq]-6-{trans-4-
[ (di met hyl am no) sul f onyl am noj - cycl ohexan-
1-yl oxy}-7-nmet hoxychi nazol i ne-
4-[(3-Chlor-4-fluor-phenyl)am no]-6-{trans-4-[(no f
hlolJ n44{(3-Cllhlor-4-ﬂuor-plllenhyl)aminlo]-6|—(cis-4-{;\I-[(pti%le‘ridin- lh-yl)carbonyl]-
2 o el T Vidhy P ety -z =
;1- |H' 34Q13-Chldr-#H feur- ey aheind P61 (ch-4-{Na i@k et iy Tepiperazin- 1 -
ol i n:d- .
y~sul ¥ @ﬁ?‘ibgﬁ?/ HN-regtybrmingi 1oy glofyra-dat 08x) 7ZRemeryr
ne - chinazoline

oy e 4 G AR AT (R oAy an- ¢

-yl t
4¥[ ?)e(,y ar&onxla?q?ige -celohgkanmyeky b-/cmethaxyyehinpzaline. 4
- yL:?E(Mggadlg?{-ﬂllﬁméﬁyg%%iﬁg]aﬁﬁfleg%%bkoﬁilhﬂﬂam-il R)ethyl]-
[(p H}gﬁd]aqn-ﬁ_-ylpg;y;%p‘% y]-z:hmazgllne
per3ﬂc{('T?L’G}Mbr}ﬂ?'ﬂlu&-My(b)amin_b]-6a{zle[(lnmrph_olin-4-ylb)carblonyl]-
. o= 4 - - - ar bonyl me

vt - Bty 049} ECE HENGER- RS khiRdbfiRg " 2or

[« 34ﬁﬁ3xﬁthmyﬂ-lph©nylbmmﬂ])@rﬁi eptybpirsiridin-4-xlqxy)-di-methoxy-

yﬂggggﬁzﬁ 1r_1eN_ t hyl - am no} - cycl phexan-| -yl oxy) - 7- met

hoxycﬂi'[ﬁ%é-:é iny&p. enyl)aminor}-g-(l-metgyl-p1peridin-4-)>1(1oxy)-7-methoxy-

ﬁ-l[_(3cﬂﬁiaQ6Hﬂef| uor - phenyl )am no] - 6-(cis-4-{N-[(no f
olin-4- . : e

o1 Y oaPbAHPIRBERYDemiRqlS- LS BRRsRLory b piRsEidin A ylspoy)-T-

hoxy c methaagt-chinazodnd ( 3- Chl or - 4- f | uor - pheny

I
p
4
t
4
y

s MAAZO AN R
LRGBS i ARG oy ieriain-4310w) -
1- yI osaethaxyrethesyy-chinazalng | i ne -

4- [( 34%@hlér-ﬁlﬂl%nmmdahﬂﬁb];gl(-l6tsépfow$q;é3rc@}m1ﬁiﬁeridin-

onyl ani nocycl ohexan-- 1-yl oxy) - 7- net hoxy- Chi nazol i ne "-
4-[ (S?QHP?S )-'h:m?%?‘y'pﬂi’é’{ﬁtzq)]% m no] - 6- ( 1- net hansul f ony
| - pi peefi(BHChldr-4yflworyphefrydfanoingi-6F(cisa¢-ahethglamino-cyclohexan-1-
4-1 ( 3- Iy 4- - L) am no] -6-(l -nethansul fony
| - pi pg%icjnz %&%@{(ﬁ%‘;&é{@fm hoxy- et hoxy%- chi nazol i ne
- - 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{cis-4-[ N-(2-methoxy-acetyl)-N-
4|- g ( 3|‘ng§ir1)|ﬂéarﬁir£d]%3fcicﬂfé%ﬁﬁl 1-§18x5917-frdthoxylcHRlaGMNe acet
Y. Io4E)[(3-Etinqul-phenyl)amino]-6-(pip<:ridin-4—y1oxy)-7-methoxy-chinazoline
- 4-[(3-Ethinyl-phenyl)amino]-6-[ 1-(2-methoxy-acetyl)-piperidin-4-yloxy]-
7-methoxy-chinazoline
- 4-[(3-Ethinyl-phenyl)amino]-6-{ 1-[(morpholin-4-yl)carbony!]-piperidin-4-
yloxy }-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{1-[(cis-2,6-dimethyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy }-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{ 1-[(2-methyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy }-7-methoxy-chinazoline



yl oxy] - 7- ( 2- met hoxy- et hoxy) - chi nazol i ne -
4-1(3-Chl or-4-fl uor-phenyl)am no] -6-(cis-4-acetylam no

WO eoapcloetekan- | yl oxy) - 7- met hoxy-chi nazol i ne - PCTI/EP2006/010197

10

15

20

25

30

35

4-[ ( 3- Et hi nyl - phenyl ) am no] - 6=[3R-{tert.-butyl oxycarbon
yl) - pi peridi n-4- yl oxy]-7-nmethoxy-chinazoline -

4-[ (3- Et hi nyl - phenyl ) am no] - 6- (t et r ahydr opyr an- 4-yl oxy
] - 7- met hoxychi nazol i ne-

- [( 345 @1 4r- ﬁlﬂwr-;mmwahﬁﬂbpel{16[(SCS)Sc240kA\I5LmL per i

4
;I 9| lol?i)/?’) EO?[‘IZ,& %Ql)t éml@l&%yﬂﬁplper%dl 4- yloxy)}(-aﬂmethoxy-

[(%Himhmhﬂefluor phenyl ) ami no] - 6-(cis-4-{N-[(4-meth

car bogsﬂ(? %;{I{f%t h%lllor a%leﬁlg}l)agl 8?139 e{xl aw -methyl-N-2-methoxyethyl-
-yl oxyl)mﬂo)neltbwy lepiparidol- 4f)doxy} 7-methoxy-chinazoline

?4!'( 34 ér-ﬁ;ﬂr#’c% o@{h‘?ﬂ’qa}lﬁ 9%('1(156_'[51?109 )P%rlh ARCLPBRYI-7-

7- nﬁ"t 7§b’ ehinazoling ne
[-( 34403 Tl 4r-HL fhgdr= H@ﬁfl’jahﬁﬁb]lelflﬁ[({z methoxyethyl)carbonyl]-

 per PRER YRy 9#”%{%22/ BHPHEIRG | ne

[2
p
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[ (345[1(%@1310:-6 plmnyﬂ&armeo -b- [&!ﬁe‘ﬂ -miethansul fanyl-Di-methyl-
Xy) SRR Pyl (} =7- methoxy chinazoline

|
St nf ﬁ(%n or- ARl ATinALBHSisy HNragesy k Nemethyl-amino)-
Bcﬁlbhaﬂdn-mbﬂﬁwpmmbxﬁ-nhﬁnmhhansuI fonyl - pi peri
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! F ( 34&? (yg?ﬂ]ar flrtgeqr-@h%ﬁrﬁ ' naz Crén§ -4-methylamino-cyclohexan-1-
met hidxypi Temethbxy-dhinhpolyne 7( 2-

mat homcfgqftd}ﬂgx‘/)t ﬁ%ﬂ"@ﬁé{g{rfﬂ‘é&mo%6 [trém -4- N methan?ulfo Cyl -N-

4-1(3- fluo sopropyl oxy
bony| Msithydramine)-yclohexpn= 17y}%ﬁfﬂr6x9w yaghinageline

4- (34 3 h16r-BL e pRERY)amino]-6- ﬁtrans -4- dlmelthylammo -cyclohexan-

) am net h
U o I ongt e thony reRuzoyme. /¢! onexan
4- [{ 34CH(B -‘ﬂhlél’-ﬂ»l-ﬂllmr‘]ﬂmw)a)mnbh6}({ﬁn$dl $NAH(erpRoeliredtho

xy aﬁg)ﬁ%&yﬁgﬁtNYﬁlgﬁh%ng?r?}lo?%%ﬁﬁgﬁrp1 Ly ToXy $§¥methoxy-

I naz
4 [ (3ckinakelyne phenyl ) ani no] - 6- (pi peri di n-4-yl oxy)-7-ne
t hoxyz;%@?]@rﬂg} |4[‘1?u6r- henyl)ammol‘6 -[2-(2,2-dimethyl-6-oxo-morpholin-4-

geE |( 3iy %&%}F@l tetraﬁllyé)roﬁlra -yl%mrer:lte}tlg?y chn(lzaezto)fm)e P!

- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(1-methansulfonyl-piperidin-4-
yloxy)-7-methoxy-chinazoline

- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(1-cyano-piperidin-4-yloxy)-7-
methoxy-chinazoline
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optionally in racemic form, as enantiomers, diastereomeres or as pharmacolo-
gically acceptable salts, solvates or hydrates. Preferred are salts selected from
the group consisting of hydrochloride, hydrobromide, hydroiodide, hydrosul-
fate, hydrophosphate, hydromethansulfonate, hydronitrate, hydromaleate, hy-
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4-[(3-Chl or-4-fluor-phenyl)am-r3g]- 6-{
-[ (ci s-2, 6-di net hyl - nor phol i n- 4-
yl ) carbonyl ] - pi peri di n-4-yl oxy}-7- met hoxy- chi nazol i ne
- 4-[(3-Chlor-4-fluor-phenyl)am no] - 6-{
| - [drdadarhtey lhydPoditrh®), i ofumarate hydrotartrate hydrooxalate, hydro-

BN LA s R T 7o

I-[(S, S)-(2-oxa-5-azabicycl of

ch RO o7 A i RS eI il

| - [Bromeariptine n;gqluwyédpm-é)thyj@)oergocryptme e, Pergolide,
car p hi
ﬂqgﬂﬁch%%drlg ﬁqﬂdg@gﬁh&%ﬁg%?e g?hhﬁé()?’olé mgehagf?n Viozane,

_ 4 gptw ly7-inpefacemjc ¢ pﬁazopﬁm_ﬁnantlomers iadftefeomeres or as
;(lfarﬁhb@lf i’caﬂllyuﬁécepfmwshﬂm sl ates {dr- by drarest Pexfeeledyare salts

ettty e e
| - [HyRlroieidide;y pr hpgltosatfatw) hydrophosphate hydromethansulfonate,

Car}g@?&*ral?é,gelﬁ)(%gﬁzﬁ%éfé ox gdgoa"c?lta hﬁﬁ?gf?ﬁ%' nﬁ%drofumarate

|fdn5drowmhyh)glfpg@glate¢y ydmgu%nate hydrobenzoate und hydro-p-
1- bRiehksuifemidioxy- chi nazol i ne -

neém%%r il?rfelfeur(r)erd anggﬁex)g?cmaggrlnts w{nclhsmay(l’)\!c- ?r(l:eer}t onegI include
nyEmhastlﬁﬂr |Cetirminé Aﬁﬂﬁfsﬁﬂd,yFeitbfbﬁzdlhe NEevocabastine, Loratadme
ar - i No n
R el RN Chy ek S0 CTF e, Damisin
4 [Q@edhﬂrbmhem-rammﬂ, Bhemyar)mm,n@o@la{mmnscmc(rphmmne D1-
Su'r}; é de)l'ﬂl ¥CIpP5E%AAZine, Ebastine, Desloratidine and
lrt% -QPHPFIQ

|nazoline -
4 ise Jbﬁéwn)%fﬁrﬁb]aseer(wwmer& diapigrapmeres or as

i rmra@mh@ mn? aec¥ptasle saTtsnydlb@eeyoehyaaawé iPReferred are salts se-
ﬁol[ ?:ﬁteg}!rom the gr%gf) Otlllgljg&né P o&roghl{)rlde lslydroi)rork{dm Igfdrmodl-

yI )dzar hydrpbul{ite méitydydplansphatk; dydroinestamnshlfohatzy hydromtrate, hy-

- THERERAR. htfpacoratc, hydrqclatc, pydrofymsets, hydrolapipteg hydroo-

- oxx;alartg, hydrosugeinate, hydrobenzoate und hydro-p-toluenesulfonate

Moreover, inhalable macromolecules can be used as pharmacologically active
substances, as disclosed in EP 1 003 478 A1l or CA 2297174 Al.

Moreover, the compound could be from the group of derivates of ergotalca-
loids, triptane, CGRP-antagonists, phosphodiesterase-V-inhibitores, optionally
in the form of the racemates, the enantiomers, the diastereomers and optional-
ly the pharmacologically acceptable acid addition salts and the hydrates there-
of.

As derivates of alkaloides: dihydroergotamine, ergotamine.



yl)-ethoxy]-7-[(S)-(tetrahydrofiiran-2-yl)methoxy]-ch
nazol i ne -

W@ 2407862201 or - 4- f | uor - phenyl ) am no] - 6- (| - met hanBIi/EP2996/610197
pi peridin-4- yloxy)-7-methoxy-glginazoline -
4-[(3-Chl or-4-fluor-phenyl)am no]-6-(l-cyano-piperidin
-4-yl oxy) - 7- nmet hoxy-chinazoline optionally in racemc
form as enantioners, diastereoneres or as pharmacol o
gically acceptable salts, solMatfs: or hydrates.
Preferred are salts selected fromthe group consisting
of hydrochl oride, hydrobrom de, hydroi odi de,

ny drorpispabne SR GhAr LAE o5yt Bechup Gravly' MUBIGRH formulation

hy d2xcint patieylanyodntfihingeomtensistyny of ardmgt es a spray (3) including

5 E;gﬁrgcpéﬁltngf& \Jﬁég{iﬁ%ﬂé‘ %ﬁ@%@g&@e&i&g@rﬁg‘%ﬁg}tﬁggo receive or com-

uénes onate pre

doraifeh aastoragerdaties (thi withmrgfasablyemuitinle separeteaed pre-metered

B QIERES bPHHSRmEMIRIOEN] ne, Al pha- DI hydr oer gocr ypti ne.

Li suri de, Pergolide, am pexol e, Roxi ndol e,

RORiWAraetePizeddin Pexol e, Terguride and Vi ozane,
10 optionally in racemc form as enantioners,

di aRhEMRIBIage delicRS(4)Ranipriel adiaeatt §5)ariik préfeksbly multiple in-
salts, gol vgﬁr‘as orQS{]ydr?tes. Pref.erlr%d artf sa*ts ion (2
s el 5B LB FeAERYSE () SOPTALRg; Qe siRglgdosg oF fuptasmulation (2).
hydr obr om de, hydroi odi de, hydrosul fat e,
hydy o , r I a e ' _
hy r.o%?si%ﬁ%}dgﬁie _?%aagdgﬁg@gw cg;'l?fglmi,tcrhg %ﬁ%ﬂ?&& fnalt}?%t the formula
15 hydiaf (s atlguidhyidrpartieulana solutipas suspgnsioa or suslution.
hydr osucci nat e, hydrobenzoate und
hydr o- pt ol uenesul fonat e. . Exanpl es of preferred,
anti-al Dispgnaing gleivice aasoringdg R RGPS in et the formula-
Epitt@as(2)isa postderi zi ne, Azel astine, Fexof enadi ne,
Levocabasti ne, Loratadine, M zol astine, Ketotifene,
Enmedasti ne, Di netindene, C enastine, Bam pine,

20 Cexkhl Dispeesingativiee, actoedingaioi any, oo xf therpneceding claims, charac-

ohlo ne. . D v ' oo :
o (SRS IF AT B8 cah PSR, B e YT e caviy 1)
optqostaning one ehherinsertsolh as enantioners,
di astereoneres or as pharnacol ogically acceptabl e
salts,.solvates, or hydrates. Preferred are salt.s se "
ot oD PR io5 e CoNIORP! SIEmb - FORRGIEREGH i dbat the cavities

25 hydf7pharesdpaeate o @ackd otlwe, inyattioslat edled against each other.
hydr ophosphat e, hydronet hansul f onate, hydronitrate, hy
dronal eate, hydroacetate, hydrocitrate, hydrofunarate,

hy dr.ot Rispensiag dgpieweccording to claim 4 or 5, characterized in that each

cavity (7) is sealed, in particular by a preferably plastic and/or metallic foil.

30 7. Dispensing device according to any one of claims 4 to 6, characterized in

that each cavity (7) has two opposed openings (8).

8. Dispensing device according to claim 7, characterized in that each insert

(6) can be connected through one opening (8) for supply of pressurized gas
35 and can dispense the respective dose through the other opening (8) or can be

pushed at least partially out of the cavity (7) through the other opening (8).
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subst ances, as disclosed in ERP35 003 478 Al or CA
2297174 Al . Moreover, the conpound could be fromthe
group of derivates of ergotal cal oids, triptane,

CGRP- ant agoni sts, phosphodi est erase- V-inhi bitores,

optg, Onbislp)énélﬁ td%@l(feoddéb@dmgh@ ah?c(ﬁ’(%ﬁ@lalﬁlé"ﬂ to 8 characterlzed in

eng d|a tereoners and .o

oh PR @3'@ Be S cireEotRvShed il aRb paciafys Ok of ts associ-
theatéd/dai\at}e@)t here of. As derivates of alkal oi des:
di hydroergotam ne, ergotam ne.d ainms: 1. D spensing
device (1) for dispensi qg; a preferably nedical ) .
f orlfu| Rispensing)deviace aegor mgltaranafmemfxelngnmﬂ to 9, characterized in

CoriﬁhﬁdcﬁQn It ?6)(16&926 sl?ecﬂ?&&Yg%I{ aredpeet 1’@'9 'sé‘zﬂufg {P of the asso-

particle In t I Spensi Ng_device
adiated cakity éaa W@Pﬁplftgo%epﬁe?@é% - st or age deV| ce (4)
W th preferabl y multiple separate and pre-netered

d ti 2 h d
el e BsmBSaBAeveee a5 RRingr oo DA€ oF 1hE Preceling Flyims, charac-
pr ebdzedin/thatthd gdreier (0)sematmoldeyl, element, iarseg, ta sttipe, a cartridge, a

Corﬁl?s't&'& aﬁlepgl e dose of the fornmulation (2). 2.
Di spensi ng eV| ce ‘according to claim1, characterized

in that the forrmulation (2) is aliquid, in particular

a sgl UDis?@nsﬁ BSR&A 5’&:0981 U aﬂy 8fle of tth?é&ﬁﬁigWGIalms charac-
devu:e ng to ¢ terized in that the

|
f ortRUIF tEtE) C%@%(@dﬁﬂ&'d Oﬂﬁreﬁc@ﬁenm ng devi ce

accordlng to any one of the precedi ng cl ai s, charac

T i AR L e AP S5 R fygims, chrec

i nsienled {r6that the @rsupeﬁ%) indleaehle and£ovos dipneferably Irimigalike belt.
4, characterized in that the cavities (7) are separate

from each ot her n particul ar seal ed a ai nst each
D@pemlggéiwqﬁgamd@g tocanyr ane 9f the pregeding elaings, charac-

c h&EﬁﬁédE[d #Re thecdriief (HAeRmS préfeyatly ktifSguiaed &, the fnserts (6).
particular by a preferably plastic and/or netalli

foil. 7. Dispensing device according to any one of
cl ai SrsDispensifg devaceastoordingdtoi any one of the preceding claims, charac-

terized in that each insert (6) is a molded element, a cartridge, a blister, a cap-
sule or a container.

16. Dispensing device according to any one of the preceding claims, charac-
terized in that each insert (6) is rigid or flexible.

17. Dispensing device according to any one of the preceding claims, charac-
terized in that each insert (6) comprises a storage cavity (10) containing the
respective dose.

18. Dispensing device according to any one of the preceding claims, charac-
terized in that each insert (6) comprises at least one duct (12) or nozzle (13)
for dispensing the respective dose.



that each cavity (7) has two opposed openings (8). 8.
Di spensi ng device according to claim?7, characterized
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opening (8) for supply of pressér4zed gas and can

di spense the respective dose through the other opening
(8) or can be pushed at |east partially out of the
cavity (7) through the other opening (8).9. D spensing

deV1|9ceD?5‘§)@ﬁ§lﬂ nievice aceor@ing ©f a) ahe®f4liiens1 to 17, characterized

char in that .ea can v

uahdfeche isnenSinar Javifd (j‘r}&?{“ﬂﬂseﬁ (5t £5B0mBS TRy EE Ohore (13)
c avdnidyor( mputhpiecelf24pensi ng devi ce according to any one

of clains 4 to 9, characterized in that each insert

(6)_ can_be pushed through a respective sealing (9) of

t he2tasRispensingdleyied agcordings toranypens of the presegdingglaims, charac-

(rg)etgrel%.lé% nP'tﬁ%%leén%hnﬁhs&?V(B? Spﬁgﬁﬁkg'd‘_gzttlﬁlp@ﬂgﬁng%e%s {76 for im-
( 5)PINging q}ép@é&wg nge(i? to deragglomgrate ﬁp ation &r) to generate
gardnﬁam gerticlein tHeedpray (a) ao rsﬂ@wrtii)"wn ih?e gﬁ};ﬁg&fism Rglocity of the
evice edi ng cl ai ns,
chapasy FERRe P s AR R TRl RS TS 7o o

flexible. 13. Dispensing deV| ce according to any one

2;% llh g[r)?sr gs“lﬁggrkﬁv‘f&ea‘ﬁ% gat;o .-}{;Sﬁé %?‘i?é ?r{ﬂ%ﬁfné BRims, charac-
ri rtgnmcken islatt the tinserty é@e@@ﬁﬁ’@l @rekﬂa&tetva@@értbmgdnffsr@ﬂyfomula-

ong;jdis { e“me?aﬁothe%ﬁhalamms qRIcaf Ry hhged prefeRMly toddy during
cargler . forns preferably stiff guides for the

F s 8 NgPCIApensi ng devi ce according to any
one of the preceding clains, charac terized in that

I I
bI : e]??s%ghg&g)%eﬁce %é‘%rgl %ntt%a?ﬁﬁ"ee Bhe i’? tﬁ%&)sédgﬁgr%]cﬁlms charac-
devietized it thatithg dispeasingodeviee (1heompeises an@p@nmgmnd/or supply
Ch%?@rst %h f%ﬁ?cdlﬁs} ??ércﬁ@célehﬁﬁ? 217) §Qlcl‘1 §s i fHed1Q for opening or

4
flex . si_ng I ce_accor to any qne
of RIBKSIRG BiCiseils qu)dflﬁﬁ” wﬂiﬁx 30d/GF FYRRIY G Presurtzedhgas to the re-

I Nsettivdinseanp) i dispansd &E&@@&ﬁ%t@sé 10) contai ning
the respective dose. 18. Di spensing device according

to any one of the preceding clains, charac terized in
t ha3. eDidpensiagrdevicd ammﬂhigs@scla'tmlﬁas:ham%erﬂmdt in(th2y the open-

or iﬂgzaﬁh/eor(sﬁﬁi)ly means comprises an abutment (23) for pushing the insert (6)
at least partially out of the carrier (5) and/or through an associated sealing (9).

24. Dispensing device according to any one of the preceding claims, charac-
terized in that the dispensing device (1) comprises means for providing pres-
surized gas, in particular air, for dispensing the formulation (2), preferably
wherein the dispensing device (1) comprises a preferably manually operated
air pump (18) as means for providing pressurized gas.

25. Dispensing device according to any one of the preceding claims, charac-
terized in that the dispensing device (1) is designed such that the carrier (5)
can be moved or indexed, in particular rotated, stepwise from one insert (6) to
the next insert (6).
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devi ce according to any one of clains 1 to 17,
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conprises one conmmon duct (12),37nozzle (13) and/or

nout hpi ece (24). 20. Di spensing device according to

any one of the preceding clains, charac terized in

that each insert (6) conprises a jet inpinging neans

82626.f|9ispeﬁ§iﬂgiwt h l@f ﬁécdri@i%tgttotdd@i% QSiSclﬁﬁ)acﬁeﬁzted in thatI the inserts
e- OITer a e rmul at’i.on .. Lo generate s .

par & et Gbla o Bev 8 R difehioRn, s Of RS CAETTS), the dirce-

pr apergbeingradial adahgentidl, axiel eptraysvedyal do dio mavongriox indexing di-

di fJeS@SQéfEl%E&Hi@% L@r}s (2). 2 1. D spensing device

accordi 0 any o of the preceding clains, charac
terized in that the inserts (6) contain at |east two

or 47 pgpdhbin r(féchf Q%aafhﬁlg 1008y bR of"bﬂ@g%&dﬂgeclaims, charac-

formyl atrons ((2) can m .preferably only during

t héeaz%%ah&aﬁ operage ffﬁ’{.lcezég 1%@5@@3?%9 devi ce

according to any one of the preceding clains, charac

terijzed.in that. the di spensing device CONRPEI ses.an

op et PRy BR i GeRRENE Rl REtbe Brr PR TRE BRI, charac-

el drdned {ribat tsaidispassing dewitied ) isoa pogferdbly oval inhaler, in particu-

pi ' ' (6) individually and/or supplying
BEh M BRGEES,

pressur e respective insert (6) to
di spense the respective dose. 23. Dispensing device

2 b R e ) St i Gt s
pudATiAgd k&gt dispatsing deBice: (13 4F (Y1GiA8§ dyiceof4) prmprises the
garﬁohemla(tﬁm #2yl/contdihingugh leastaens@aifaandammﬁdlim@rgi@n)m, a beta-
4. Di k . i ce Qr di .

2 BGOBRGEN5E,CELL PO R AROE, £t 1% amonis, o
di dpehRi-kipase-inhibit¢n andempiallergicummans for provi di ng

pres surized gas, in particular air, for dispensing
the formulation (2

). preferably wherein_ the dispensin )
devi®eStorgec depes {dk for @péefgraé)cy!y mﬁﬁﬁ%lafqryl%&rhf?gd in' Particular
ai redataiRingl8) cassismen s faodrup| prefeiably Boes Migpensthggdevice (1) ac-
25. Dis enS|r§’g devtﬁgﬁaccor |an o ?ﬁ% t)ne ofd t.he(4) risin
pr EHiNg o4y, e Of flik BrEceding dyims, the, sforegg device (4) comprising
di spahtiilegeptraiecand fne-msteded dgsescfthe fornmaatioh€2),
carrier (5) can be noved or indexed, in particular
r otcltagdctezizediinse from one insert (6) to the next

insert (6).26. Dispensing device according to claim
25, thehthreastoragez device (Hhaomphises rsedrrier (5) with multiple inserts (6),

each insert (6) containing one of the doses of the formulation (2).

31. Storage device according to claim 30, characterized in that the formula-
tion (2) is a liquid, in particular a solution, suspension or suslution.

32. Storage device according to claim 30, characterized in that the formula-
tion (2) is a powder.

33. Storage device according to any one of claims 30 to 32, characterized in
that the carrier (5) comprises multiple cavities (7), each cavity (7) containing
one of the inserts (6).
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i ndexing di rection of the carrdger (5). 27. Di spensing
devi ce according to any one of the preceding clains,
charac terized in that the storage device (4) is

repl acabl e. 28. Di spensing device according to any one
of the preceding clainms, characterized in that the

di spensi ng devi.ce (1) .is a preferahly oral inhgler, in..

par T4 cotorde Gevifs aositidise S, SutadteBaed B gt the cavities (7)
dewvdire separater flomgedch athyr, impaniculdraepied agdinsg eattnotier.

charac terized in that the dispensing device (1) or

storage device (4) conprises the formulation (2) )
cort5ai Sonageatievieasaccordingftoaglabmt 3k ool 3dn evhgranienized in that each

DoAY L MBI SR ALEETISANOR o fon

antiallergicum 30. Storage device (4) for a
pr efGer Sk ygaraevieelacErding & afy ond)of dlRinkaB8itel Archaracterized in

[ f d f bly f
i Sher SR 3y A hed [ arBesdh okphiae s one of the
precedi ng clains, the storage device (4) conprising
| 14 - :
o PSP RELE aRRNETENGASY, ERBBEIPlelf ot cach inset
dewapee ynnssindrtheeughaoneppering Of (8)iforsupply efprsssurized gas and
| NSQN! dispBse BRE PespReBUE dRe hesligH m@%ﬂ%}egﬁénihﬁq& or can be

d f f :

acdohPhat |GSLPaT RIS U Of B o donEhiae ofiss opening (8).

formulation (2) is a liquid, in particular a solution,

USRS Sl b 3 AR 55 PR Rreized i

( 2)thatseachpiosert (6) &8 bSpushagethdewglc e respeotive sealing éhyof the asso-
. =T t i dinthat th

carined AT T i heing IRABRAEOF " 5 eac

cavity (7) containing one of the inserts (6).34. .
St JROStodM @6vias aeEstdit t® afl I FXlaiehaBOcbEIE, Zbdrddterized in

e RSBl b B PG L Bl of e crri

deV(i5,einapanictlargint @ diteztion32dol, Bhgentiak, andidr oz ddnsversal to the

t haﬁ)ngﬁﬁcﬂnal direction or circular extension of the carrier (5) or to a row of the
inserts (6).

40. Storage device according to any one of claims 30 to 39, characterized in
that the carrier (5) is a molded element, a ring, a stripe, a cartridge, a blister or
a container.

41. Storage device according to any one of claims 30 to 40, characterized in
that the carrier (5) is rigid or flexible.

42. Storage device according to any one of claims 30 to 41, characterized in
that the carrier (5) is flexible and forms a preferably ring-like belt, and/or that
the carrier (5) forms preferably stiff guides for the inserts (6).
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nmetallic or plastic foil. 36. Storage device according
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each cavity (7) has two oppose@dgapeni ngs (8). 37.

St orage devi ce according to claim 36, characterized in

that each insert (6) can be connected through one

openi ng of (8) for supply of pressurized gas and can

dispense t he respective dose through the other openi ng
or_can b ushed | east partially o th . .

cam yStorage ﬁ?\ga‘\a ACEBIng foAn, 08 gcl'e%s 9@8 0 43 &ﬁa&&tenzed in

devthgeeabCipkert (6) ivaanyldedecloment,a oarti3ded, @ Blister, a capsule or a

charact.eri zed in that each insert (6) can be pushed

thréﬁ@ﬂngfrespectlve sealing (9) of the asso ciated

cavity (7) for opening the sealing (9). 39. Storage

dev44ce egé\ﬂge tagccfl@ﬁﬁﬁ? i ﬁier Itead(t"%laﬁ)’lgs § t13%3, ¢ aracterized in

charac can be nove
pusthétoea@hmm(6)parrtglélorﬂeém eof the carrier (5), |n
particular in a direction radial, tangential, axial or

transver sal o .the | ongitudi nal d|r tion
extehs f@ﬁagﬁ A @gﬁ:q{& g %?nyﬂonpoofe cﬁpm@ é& tpﬁg cﬂaracterlzed In

I nsthat sadhbinse#Q6) Sonipaises destorzgeacavivyd( 10y containingothe respective
of d:l inme 30 to 39, characterized in that the carrier

(5)9 a nol ded elenent, aring, a stripe, a
cartridge, a blister or a contai ner. 41. Storage

devig: CoREERS divige PodiaY o%ad aifls 80 té% characterized in
ed

characteri ier
f | dhatrach ingert é@cﬁ%@“%ﬁé\ﬂté‘easé@%ﬂ& 2t) @r aﬁyzlsr(é%f

cI aims 30 to 41, characterized in that the carrier (5)

= el L g IS LA P800 8 paracirioed i
gwttiels_ed(ﬂr insket (6)seorhpri§ds) a48t iBporghge nmieansc@6) for impinging at
ac Cl?%squ% Aéﬁ (?ﬂ)fo A€ lorﬁle?dtgﬁ)qgg)rgﬂll?t%on @af@‘gér%rhlzeesqnall par-

carttqles;lgetheasmay ﬁ)e o slow alesyn theopropageiiemyelecity 2f the spray (3)

St ofrdast BEHIXCEifRTER! dRaldHRndTY).one of claims 30 to
43, characterized in that each insert (6) is rigid or

flexible. 45. Storage device according to any one of
C| a48TBSt%9ageodeMce abesrdiigeto anyd one dfhelhinen80 to s chatdtlerized in

r[ﬁ ﬁ%%\slségraéé Y @3\8rta¥ léeng)ong Oﬂse?{ fﬁ)nc%rﬁﬁ?ses the formulation
(2) containing at least one of an anticholinergicum, a beta-sympathomimeti-
cum, a steroid, a PDEIV-inhibitor, a LTD4-antagonist, an EGFR-kinase-inhi-
bitor, and antiallergicum.

49. Storage device according to any one of claims 30 to 48, characterized in
that the inserts (6) contain at least two or three different formulations (2),
wherein the formulations (2) can be mixed preferably only during the dispens-
ing operation.

50. Method for dispensing a preferably medical formulation (2), in particular
containing or consisting of a drug, as a spray (3) including fine particles from
a storage device (4) comprising multiple separate and pre-metered doses of
the formulation (2),



dose. 46. Storage device according to any one of
clains 30 to 45, characterized in that each insert (6)

waeewpneses at | east one duct (12) or nozzl e (1B)T/EB2006/010197
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St or age devi ce according to anyone of clains 30 to
46, characterized in that each insert (6) conprises a
jet inpinging neans (26) for inpinging at | east two
jets (P) to de-agglonerate the formulation (2), to
generate smal | par ticles in the spray (3), to slow
domatrﬁét%'ﬂ&ﬂdgatl on velocity of the spray (3) and/or
to mx different forpulatiqns (2) St or age

e
ac dbpldthelases ars/ siored Bt mylEplesinarty @4171 a em&ea&gb eash dnsert (6)
i N domddiningeorsd Of d@aloiey of ethd formilatédn (Bagid ying loe¢d in a sepa-

oneraﬁe?gfii SEHiE4 ey 22?"&#2%‘35‘%5%)4??33{91?%3 ﬂ%nfmbpscﬁh are indi-
a stidualiy ppendeDfdr\dispénsing ¢he respkdtive dosaffoni the respective insert
EG{:/(i éki nase-inhibitor, and antiallergicum 49. Storage

‘e according to any one of clainms 30 to 48,
characterized in that the inserts (6) contain at | east

tV\DSlorMe'ﬂ'i(ﬁF a@éérﬁﬁfgeﬂf cfa‘i’n"n”yb a&l‘liﬁﬁéteﬁ%éd iMRR4teie Ed\Rties (7) are
fornu| at.i on ézz%can be m x kéera l'y only during
theseaeg %n"? GNP EPBYRQH SC t;xgs Yhod for dispensing a
preferabl y nmedical formulation (2), in particular

I co Si St ad )
DMl hectitpielo d8ind sgrieS LikhpRRa Bl Binpgjach cavity (7
conipripshed bynpushpigetheapspentivednserp (@) ateleestephrtialdie oubpf the cav-

t hqqt r eé@ﬂs A rrulféh? ) %%%ggéaq%g)(@?'nt hat t he doses

are e‘inserts a carrier (5),
each insert (6) contalnlng one of the doses of the

f orslwldmm 4&doraing ddeirydon®6AEtREmME rsoatosﬁpasr?afdc?emw in that the
Seal e C carr a
oSS (Rt dnd! ‘f'aﬂﬁ'ﬁX/ Coftds T o o MiprtY Of w2 gas, in par-

t hetiodapby tpiseimpslee tespertive inesp 6a) by enearseof a(ffiprcing element
51. thod according to claimb50, characterized in

that t'he cavities (7) are sealed by one or two common
sealings (9). 52. Method according to claimb50 or 51,

chaypclRihFRscdordingab aats $2%hd %3 Maracterized in that the respective
insert (6) is pushed out at least partially by means of the piercing element
(17), in particular by means of an abutment (23) at the piercing element (17).

55. Method according to claim 53 or 54, characterized in that the piercing
element (17) is pushed through a sealing (9) of the respective cavity (7) and/or
insert (6) to connect the respective insert (6) to the supply of pressurized gas.

56. Method according to any one of claims 50 to 55, characterized in that the
doses are individually subjected to a gas pressure for dispensing.

57. Method according to claim 56, characterized in that air is pressurized and
used as gas, in particular wherein air is pressurized by manually operating an
air pump (18).



i s opened by pushing the respective insert (6) at
| east partially out of the cavity (7) and/or through a

W0 e®pecdeve sealing (9). 53. Method accordi ng POI/EP2006/010197

10

15

one of clains 50 to 52, charactgrdized in that the
inserts (6) are individually connected to a supply of
pressurized gas, in par ticular by piercing the
respective insert (6) by nmeans of a piercing el enent

(138, W08 Bt oo of iy 59 915, Gharceried n
1 zeq. | ve | ..

o <k%6h e indispeatal hEpYEILh pC0IINaE NOvEHe (130 dsithS eespgetive in-

el eygein6)(17), in particular by means of an abutnent

(23) at the piercing element (17). 55. Method

according to claimb53 or 54, characterized in that the
pi e¥%i Method asrording7io any ons hEdlaims Glgtieo 38, whardoterized)in that the

of eeh i j t : /. [ I : luti
bR RICY LS IERHA' X, St oL sk Bl sutution,or
pr d§ &NAWE- gas. 56. Method according to any one of

clains 50 to 55, characterized in that the doses are

o S5t Melhod aceoMBnBceCes BF Fistins 30t 4. Sbaracterized in that the
c hafoamiubatione(@)i conttdiat adileast oner eSan nntieholaratgictay @abeta-sympa-

gasg. rticyl sy PN r ' . .
raritaliyRBEbirs fisRgolh EFDRIG bnlthilt €5 71245t ist, an BGFR-i-
ac cmasdiinibitor,cand antillergicm.ms 50 to 57, characteri zed

in that each dose is dispensed through a duct (12) or

nozzle (13) of the respective in sert (6). 59. Method
according to any one of clainms 50 to 58, characterized

in that the forrmulation (2) is a liquid, in particular

a solution, suspension or suslution, or is a powder.

60. Method according to any one of clains 50 to 59,
characterized in that the formulation (2) contains at

| east one of an anticholinergicum a

bet a- synpat hom neti cum a steroid, a PDElIV-inhibitor

a LTD4- antagoni st, an EGFR-ki nase- inhibitor, and
antial |l ergi cum



