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Di spensi ng Device The present invention relates to a
enS|ng device for dispensing a liquid, in

W%é‘?‘f {6%{P%r contai ning or consisting of a drugPCHEPY06/010536

fine spray. Preferably, the présent invention relates

to such an inhaler. Drugs delivered through dispensing
devices, in particular inhalers, are in tended to

optimally target specific sites in the pul nonary

system These sites inclihdpensingDevate passages, the

throat, and various locations within the lungs, such

as the bronchi, bronchioles and al veol ar regions. The
ability to del i ver drugs to a target area depends

i nfbe pagseat mventien selatsyinandispensing device her @amnsmg adiquid, in

nggr&ﬁﬁla‘?tc%ntﬁﬁlrfguéxr @&élétu%ebf ﬁvcf‘rqgt 8 Qeﬁ%’cpglﬁﬁazt Ppeﬁ‘erably, the

ticles haying an aerodyrmam c het er
2 mﬁssmema%%@ra&l@am)s Yotwaleral |y opti mal for
deposition in the alveol ar reglon of the lung.
ave .an aerod m.c di.anmet

Pa ticl .t hat . 1
s, BRI R DEP Sert oS BVt R parTibpRl BRAIES "are in-
detelnvdedyotoq»tmivdl)fotamgcimpebé‘lmtebnnrthh iputraghangssystem. These sites

Pa[rlcil&dee @@E SAESS, %{é‘ﬁ%&n%hé%%%%&{tﬁ%%tlﬁlﬁatﬂe lungs,
L

typrca
susmc;kba@ tlieobr vlmogaclmo ashand alwmb&eaﬂegmg: Eh«; abilityato dehver

S PRSI, G Ak ey o
ef tlesiasdrpplets eAs tcnéreﬂwchqhsﬁed Iﬁ%tber@ﬂ?ﬁ‘é@@ heartieles rf@érmg an

r egéredy nblﬂl@éfaMeQéH &f lekﬁtﬂalﬁez hﬁﬂgre Jdﬂsﬁie@'@cpwgé @ﬂantlally opti-
var i

, artl cul ar ,on
of m‘iﬁ%@éﬁ@?%wea ia P e rei 9T de I abarticls that Rave an
veha@dgnamic direngrb/ € bepaedn 2l #nds approahﬂatletys 5 um may be more

glagltl‘i% Utflﬂgﬁﬂlfx@cfonﬁ}ehgr%cggoéﬁtop é\?{\% ) eslglor{sh?amcr]es with an

deaerodgnamiayizpl range @neaterc thani 6 tuinssand moradeeferably 10 um, are

8: ??tdﬁ B{ dui b?@?dr %e@i%‘é) & t‘f)eslé?yﬂge@ r?r%]ﬁ)gf l'[regtt 61q{hs%%lssages.

s Wt amet er ess
propagati on velocity and/or a |long duration of spray

gg'f'lt?h?nds't QQ%cgﬂﬁ 19‘21%§1'r&i o h&h?ﬁ@h igh intfalsble @ra%ﬁo? g@ggfhl gh de-
i nVYAD lql@cé’ohéeﬁﬁeéa%qnht@br??& F%g‘%&sgﬁgdeg'@éle in particular
I nhakier mnglvmhss) dewﬁd@,fbrﬁhmd)wé Retoranidparbicelag onr the tdhyracteris-
matngg Io € genera{ya spray plume, such as propagation velocity of the plume,
particle size and its distribution, fraction of small particles, fraction of gas and
the like. In the present invention, the desired spray plume characteristics in-
clude preferably a small particle size, a high fraction of drug particles with a
diameter of 6 pm or less, a low propagation velocity and/or a long duration of
spray generation and possible inhalation. Thus, a so-called soft mist can be

achieved.

In particular, the present invention is concerned with so-called metered dose
inhalers (MDIs), which should be named more correctly metering dose inhal-
ers, for the delivery of drugs to the lungs. Liquid containing a drug is in a car-
nister under gas pressure and can be released via a metering valve. More gen-
erally, the present invention relates to inhalers for dispensing a liquid contain-
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ers, for the delivery of drugs to the lungs. Liquid
containing a drug is in a carnister under gas pressure

wapa7oea120e rel eased via a nmetering val ve. MorBCT/EP2006/010536

general ly, the present inventién relates to inhalers

for dispensing a liquid containing or consisting of a

drug. In the present invention the term"liquid" has

to be understood preferably in a broad sense covering

i ning o¢dmnsigimiguefi ndmig. dutpepresemiayerticsphesemmsliquidt has to be
li e 0 e ner. r.g: t TR

o Sdertfidf MetcraBl P chis B Sowo BB 1R o A, suspen-
sobignp.odispgrpe@ns ox thebkeuspensi on type, the drug is in

solid powder form suspended in at |east one |liquefied

ga andﬁ{ﬁg at | east one other liquid. In the solution

t y péany; MDlgrarg ondthgimarket, dder, aeg twe pnpin disinet tyipes; ramely the
gasuspeeléion tfpe ladsthe GoRtRINNEpe! T8ltheél sudpentidnakpe the drug is in
posslléf?!eto#seadru%ln f@grmof aso-fal!ed d I

suSPU oW deriqum susrended dn ah dvash onr didusfigd jegh pnd/mr et least one
pr eﬁfenﬂiq:uid/. dn the solutiey typt,ahe divg Bl disstdllﬁiaﬁirt Mﬂg@st anle liquefied
MD . . MR ns. Firstly,

v e oe ME1easr o Sinel LOIA, 4P pP PRl JOTise el i form of
mak ¢9-qadled suslutionr(diintire ofi susgensionl and Sdotonl). \Thetpresent inven-

exjibn YhPRIIY 1961 iescds ik bevitogh and | eads to

st ant’i eposi t1on ug in the nouth and
throat, i.e. the delivery efficiency is |low. W

92 AP RSP u e floas %»“voameifrrlepfegglgrhﬁdlrﬁkﬁﬁeﬂéi &kgivg%g:tgge of the

for transform ng a flqw IntqQ a . spray. o
paffiecisextiemsly Shet and makes mbien coardinatiah &aé‘wua- deeqndly, the
is fe?ialw_e&ﬁ:it\yvi ¢fithe dveg Csﬁlhigh ?ﬂaéil&ntb siﬂbkiahfial ﬂé}iosftlc{n/\bf tfhe drug
su cient,.,to use s [ rces et ween conmponents o

© i {RRBb S B AR e R B R e A Y et ase
sectional shape of the duct is preferably circular,

bu t - ' . ; .
CUSOLOR 15930 FEOLE ARS8 AU SHETRLAE Yy pppstormin
caf fewuek fluididnieversprayhef Kinenpadiole sizeanchareinhanl aanular flow

nothr@ﬁ%lil Aeuct & cARBE WAt a@eﬁwgtg%efggi%hggvi%& gﬁé\gm siffRient to

desired characteristics. WO 2 oses a .
t ubRMsgrsheer fareess batwigel comppnerts of flae flgputodrealosha dowaup into a

CUEialyi M@@rcrbsy Secgioaul skapedf Rddh@ngtprefpsblasircalar, but other
curved poLtion vvlthfa ra que of .cur\iature of at | east 1 I
>. §1p sectional ShARes, 16 SRapBl & iFegulpt, fioss Sertldn P4 polygona
Theross sscti@ecdri hm_usﬁd. tHewv¢wdpptherknosarz devioagnd enethod are not op-
seliteh g6 éé&%tﬂlé"ﬁ dfow spray plume with the desired characteristics.

WO 2004/041326 A2 discloses a tubular nozzle for use in MDIs. The tubular
nozzle is curvilinear throughout a defined length and has a curved portion
with a radius of curvature of at least 2.5 times the inner diameter of the tubular
nozzle. The cross section of the tubular nozzle may be selected from a wide
range of choices such as circular, oval, square, rectangular, polygonal, and the
like. Measurements have shown that this design is not suitable for achieving
the desired spray plume characteristics, in particular a high fraction of fine
particles.
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range of choices such as circular, oval, square,
rectangul ar, polygonal, and the |ike. Measurenents

whawag/ositeen that this design is_not suitabl e fBET/EP2006/010536

achi eving the desired spray pféne characteristics, in
particular a high fraction of fine particles.- -

(bj ect of the present invention is to provide an

i mproved di spensing device, wherein the desired spray

pl Ofeat fedithe tpeedest irveentian ibdo ipeavide euh, improped tdispehsingadevice,

h t:
ety S L RS T, S 81 i
or high ﬁ’@‘éf@r@%ﬂn%ﬁ%@ %%ents are subject of t he

subcl a| ms One aspect of the present invention is to

flat cross secti.on. e
| i % gep ew qcﬁfqy& rbytfh ispeRsing Jeyiss agrrdung © q']elm loré.

geResfatred @nthodiyients are subjectf dfithe Babdlaighes. The ratio
of the largest side to the smallest side of the flat

cross section of the duct is at |east 2.0.
SufOmei aspegl pf tlse pnésent a:mmltlymmsgbepraﬂrede wargzzle duct with a flat

o bl SR e 1 A O Ayl Bdenerae
t he spra umi@@lsgsfém perigheso Fhed@éloaof theglarggsé sidesteethe smallest
fogige & ﬂ‘l%nﬂﬁr $s SEGHInCHAthePd&A ik Uﬁ@rfea'%t Q- $ﬁ1?hsﬁ1rgﬂ’ssslgmﬁ-

sectl on ar er erlneter resu
duseantly, hfé[@é dlehat:ry eff) #ﬁwrﬁa@cbe aFhigved, éham by aowrcular or quasi

| l Gi#b@laﬁ duthathid effeer may ek EXslaiR dGiahRERCNAECHDSS gé’&lon pro-
hj g %{sheer forc? referabl vvlthogt ch ngl ng rﬁ
or yted o fare ey parimgteE: Fon 8 iven,fiosY afiAlAbasea fhag a Hon-fiat cross
\g B?mmm. ldﬂnémmrg@ erimens Seshlt@}i\n Qi lafgte‘rldmlgﬂﬁltrfactehthat is in contact
r ef.gr t t.j; 0 0 r side to,the
o iLER Brugd BE AIHA Yo that BRul WG ulf o4 b fobisved due to
anbigher sheert fopq:&sfmeﬁjhlylyaWdhOuBchwlgmg thehcross aedtiqgial area (hy-
g Epéﬁthcgﬁa#) e"‘%ﬁmﬁ["@ll)dA \ﬁ?ﬁ%fﬂe%ﬁ%saféé\g sk g?é}ﬂy'

l'eve dlspen3|ng
plume with a high inhal able fractlon (fine particles

W' PhefeiWIE ! nethg Fatitd o?tHrE:’l‘gt Iegis &délo ﬁ{bdsrﬁ\ﬁl}]églt %18@ o‘f@ﬁé ﬂﬁﬁ'cross sec-
Wi f‘HXt‘gLeWe@Bl}s@&f 2 7P Rrsiqr@lﬂyrﬁgyuggﬁgtlgn la$,|a>hlgh output of
Cr éigaRl With ﬁhuﬂ piﬁ‘htl%%ie Tchﬂ”ﬂ)eaiﬂélné\l'édN ThedRpehsing device pro-

vel.oci t ut a ct
pafl{l??ﬁ %Sgragev glinet\ﬁéﬁgé}lgg 1%]{1@F rfaqcﬁ\%ﬂ;fn&pamcles with diame-
adttrtdfdn@ain gr, less) and with the desired spray plume characteristics.

The dispensing device with the proposed nozzle design may substantially in-
crease the drug delivery time and slow the exit velocity without adversely af-
fecting the mean particle size of the spray. Alternatively or additionally, a
high fraction of small particles may be achieved. Thus, the spray may exit as a
soft mist instead of a fast moving plume.

According to an alternative or additional aspect of the present invention, the
nozzle comprises a nozzle or duct with at least one sharp change in cross sec-
tion and/or with alternate sections having large and small cross sectional ar-
eas. Surprisingly, this improves atomization, in particular formation of a high
fraction of small particles, as well.
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high fraction of small particles nmay be achi eved.
Thus, the spray may exit as a soft m st instead of a

woé ag7/0meé ng pl unme. According to an alternati VRCDEP2006/010536

addi ti onal aspect of the presefit invention, the nozzle
conprises a nozzle or duct with at | east one sharp
change in cross sec tion and/or with alternate
sections having large and snmall cross sectional areas.
Surprisingly, this inproves atom zation, in particular

el Tetctabfithe Bu 8 o b MU PFI 21 Y Fabe or

the |ike. The duct nmay have one or nore bends. The

t otrak d%pﬁﬁgsrﬁ%io%q}m%@q)e%&t he duct is preferably
between 0.02 and 0.4 m®2. The duct preferably has a

hydraul i c di aneter of between 20 and 1000 mm More

t haheadml @usds ERMoRA 4188 dfithe Ratald efer'ﬁb? Béteen 0.02 and 0.4
preferably has a | ength of between and 1000 or nore,

i n™P8rticul ar between 10 and 250, hydraulic diameters
(the hydraulic dianeter is defined as the ratio of 4

" PR ABEF Rl A EngEtS ARsSYEL oPEGLRER 20 i (Y0 fin

For any given pressure the |onger the duct the sl ower

| SMR tHE bM?HF{ct:rﬂgf'Bi% uR&d i fiallellne duct can be made

of any naterla s drug conpati bl e including plas
tics, ceramcs or netals. The duct is preferably

f 0'I‘|E_€Qiu|@¥’ regtfAbRohas 814108 oT{Be@ﬁHn@bh& lbgd)brfm&ehin particular
supette Uhind b0 Bt diatnairs e e i iagnster s defined as
no e niqaei@ ¢fod orsss sactéoriah arensiovey g}saallicldt}pe@ifmétbneoﬁﬂfralynectangular
an eng i ncrease, t [ able fraction. In one

en‘ag‘c‘ﬁ ‘#&ﬁes 3 ﬁgd éflfc?t‘lxé/ﬂ?gx‘\[/&r}ﬁﬂ a diffuser to

deaccel erate the flow The total angle of the diffuser

is r I 4ali

erbOE g e S ol HREHER e H8\RRE: IR dclivepy, o the pa-

extient.| ows of nore than one duct to collide at an
angl e deaccel erating

The duct can be made of any material that is drug compatible including plas-
tics, ceramics or metals. The duct is preferably formed by molding a groove in
a plastic body and sealing this with a second plastic part or any other suitable
part to form the duct.

The duct may be modified to decrease the exit velocity of the spray, and,
hence, increase the inhalable fraction. In one embodiment, the duct ends with
a diffuser to deaccelerate the flow. The total angle of the diffuser is preferably
less than 10 degrees. In another embodiment, the flow is deaccelerated by
causing the exit flows of more than one duct to collide at an angle deaccelerat-
ing the flow.

Alternatively, the nozzle may comprise a slit with a dimension, in particular a
capillary dimension, similar to the flat duct. The slit may lead to similar ef-
fects as the flat duct. In particular, it has been found that the slit has the great-



the flow Alternatively, the nozzle may conprise a
slit with a dinension, in particular a capillary

wakenemsi7zosn, simlar to the flat _duct. The slitPaBE¥PLO6010536
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to simlar effects as the flatdduct. In particular, it

has been found that the slit has the greatest effect

of incrasing the fine fraction if placed at the exit

of a flat duct. The slit nay be rectangular, half

ci estl effent of ipcrasing the foeosactiecifipdacdd atrthe exithef avflatzdect. The
mayy; | t td

Vor it Y BEiteHah AP s CRAE BE AReBn S0t Sl fea
preferably gas powered. Any gas may be used. For

| n%@%%zfe'rﬂg‘fﬁb e9ed98 H%hgﬁeﬁsffﬁnﬁgﬁuﬁﬂg})}ﬂ%ﬁﬁs or other
or  conpressed gases may be us I'n particu

ga#hadcrst ored in a canister or reservoir together with

the drug / liquid and rel eased preferably via a

ri val ve., Further .aspects, advan es a
B aRin devirs L RlerPRBBr ERs RORFEY AR5 eR Hay he used. For
f r mtam;e ledueified gusels Sish 40HFAI3Ag anedt HFAQQ7 derscomptessed gases

of erre odi dr
T g %H@ﬁq‘jén ParREE 20 s, RO el A F 057 BE el cogether
dewmwethm drig 4 liquick dred rea\vasng paefdrably apconmtitering valvee
enbodi nent of the present invention; Fig. 2 a
schematic partial sectional view of the di spensi ng
deVueber aspscts, mgvantagegand featnras ol §u§ﬁ§ﬁrﬁgnvmt@n wil} be ap-

cr Eﬁifen% %tm ‘ﬂ(@!:lai&h?ﬂh@fthé hfloaE détdllédadefsbﬁﬁﬁor? bPpfeferred em-
tion a cross, sectiondl view of duc

Hdﬁn%r%olﬁéhﬁldé%‘gmgéé PWon; Fig. 5 a cross sectional
VI ew of the duct with a third cross section; Fig 6 a

tic longitudjnal. .sectj.agnal view of t
28T ng 1o arbLRBRTE i sectieng! v gi°p MShensing device
sect i onal view wﬁthtmnzozhlmhaﬂngcardhah@cmrdﬁlggto éne enhodinent of
a second cross of the duct according to
Fig. 6;Fig. 9 aﬁ%% ng\r%i tudi nal view of the
duct with a diffuser; F| g 10 a schenmmtic sectional

Vigypof the duch s\éﬁérﬁaﬁc haRed edcliGhtview of the dispensing device
according to Fig. 1 during dispensing;

Fig. 3 a cross sectional view of the duct with a first cross section;

Fig. 4 a cross sectional view of the duct with a second cross sec-
tion;

Fig. 5 a cross sectional view of the duct with a third cross section;

Fig. 6 a schematic longitudinal sectional view of the duct according

to another embodiment;
Fig. 7 a first cross sectional view of the duct according to Fig. 6;

Fig. 8 a second cross sectional view of the duct according to Fig. 6;
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section; Fig. 11 a schematic sectional view of a duct
with a multiple jet impinging means; Fig. 12 a

waeénivatize sectional view of two ducts formi NgPEAT/EP2006/010536

mul tiple jet inpinging neans;-bi-g. 13 a schematic
partial sectional view of a di spensing device with a
nozzl e having two ducts according to another em
bodi rent of the present invention; Fig. 14 a partial
sefig.dhal vi ew ofclemmticzoagitidinabvisiv of thee doet with a diffuser;
cording to a further enbodi nent of the present
invention; and Fig. 15 a top view of the slit menber.
I nFigdOri g., t he selamatiesectmek vidvyed the elugs evitlf artapered inlet
sane or simlargs ﬁ pRonents, wherein sane or simlar
characteristi cs eatures or advantages are or can be
reallzed or achleved even if a repeated discussion is

ME§d, MEid ed.  Furt heg schidifaticeqdciiongl /ey 86 R]RICE v@fh b hRultiple jet im-
dlfferent enbodi nments can be conbined in any de S|rg
manner and/ or URIB8MEIMNCHNher di spensing devices or
inhalers for dispens ing liquid. Fig. 1 shows in a

sche c partial sectiona ati.on

ot T e 1 i selirgatSettjoSsE s o i T PR @ muttiple
accordi ng to thet pmpsemg means)t i on. The di spensi ng

device 1 is preferably gas powered. Preferably, the

di spensing de vice 1 is a preferably oral or nasal

i nkag.el3, i n paraisch¢matie pepialf sgctignak aiewprofpa dippensing device

(not shown). Thﬁntﬁ miﬁﬁﬁ%le”ﬁaﬂﬁg'% Hut§ ARD-BAEdo! fnother em-

di spense |iquid i qul ar, contal ns~or

consi sts of at b@cagtenbﬁétmwsenm%vqm@apd 2 may be or
contain a puredrug or a m xture of at | east two drugs.

Addi. tionally or alterna vel.y,. the

contti ot | eact Do QRGO Heait & medldwi B Slit member ac-
sol vent or |iquedrdaty gas. furthepasmbaedilent dfhthedpregent invention;
itself may be I%@Jid or solid. Fig. 2 shows the

di spensi ng devi 1 when dispensing the liquid 2 as a

spray 3

Fig. 15 a top view of the slit member.

In the Fig., the same reference signs are used for same or similar components,
wherein same or similar characteristics, features or advantages are or can be
realized or achieved even if a repeated discussion is omitted. Further, the fea-
tures and aspects of the different embodiments can be combined in any de-
sired manner and/or used for other dispensing devices or inhalers for dispens-
ing liquid.

Fig. 1 shows in a schematic partial sectional view — for illustration purposes
not in scale — a dispensing device 1 according to the present invention. The
dispensing device 1 is preferably gas powered. Preferably, the dispensing de-
vice 1 is a preferably oral or nasal inhaler, in particular a MDI for a user or pa-
tient (not shown).

The dispensing device 1 is designed to dispense liquid 2 which in particular
contains or consists of at least one drug. The liquid 2 may be or contain a pure
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in a very schematic manner simlar to Fig. 1. The
spray 3 conprises fine, preferably liquid particles,

WO 2@7/0b2736 f i ne particle size of preferably 6 nmPCDEP2006/010536

less. In particular, the spray’3 has the desired spray

pl ume characteristics as de scribed above. The

di spensing device 1 conprises a nozzle 4 having a duct

5 through which the Iiquid 2 can be di spensed for

f odmighgr ameixsyreagf 8. leddtewoodmige. Additidmally sordalterndiviedy, the lig-

pr ;

0" BLF2I0AY chAGH BF1c0h O DEPSLRLALY R0, Bs U O Siuerie
di gperivipagtiaden, tke drughtselfomay bg liquidonselidt of t he

nozzle 4 / duct 5 is retracted within the nouth piece

6. This facilit(ﬁ\tes formng of a s|ow sprge%

ay plune
wi 182 shawsihsidisneasmeglavies 1 sdhienistispensingdbehiguid 2 9. spray 3
or lin t&_t Vet sdlfeﬂiati%hﬁlwlﬁher Hmwl%, %gt hlg_rTﬁ@ Rpfdy’ 3 CdonPpties fine,
sol uti o re, possiple a . L spensi evi ce
7 ptetegbly Bavidhite i ot B nards Sirt G tntlve piyor less.
st O ipagtid¢uier, Ithejuipehy?3 hasetheedsiredi sprdy pRyme&haracteristics as de-

in jnto the dispensing de vice 1 or form part
of ts?xﬁlée%%?oﬁoa’ghsi ng device 1. Alternatively, the

reservoir 8 may be a separate part, in particular a

bo : : [ : t [ I .
conie gt dGREE § CRiprided ¥ nal BhaVIRES SBEt Sliiqugh which
r epheaki@dd 2rean be disparseddor éuming theisprey gdas pressure to
force the liquid 2 through the nozzle 4 / duct 5 to
generate the spray 3. with fine_particle size. In X
DanPECRZC 4 3V s nbtcs ingE TRy clopaisd) ing Qe iniearaed into a
I S muaghpiedd E?folg @Sal!iﬁhﬂhﬁfc)graﬁbldf aCS}jlihﬁihBﬁdi 7idf 4 ﬂBp@nsirég device
resecLvair i qui nsequen .t reservoir
< 1o Pirapie dbe plteCof teatiaten T et s if FrsTREWURI e moutn-
gapiecpdc & Hindaciktatasrforming of astowispraynpluhe withar thei mouthpiece
8. , [ Ui zi i QUi ]
e DK bedhiRted TRAA sk br BAAER fiof sEhYHEWAVES other con
pr etruetagna) sebitons sespessitdgab atdlon or control neans, in
particular a netering valve 9 as shown in Fig. 1 and
2. Fig.. 1 shows the netering valve,9 in its closed )
podihei Grpenstgedence iloisi afaptadstaressisies@idcompysesra gesgkoir 8 for
It h@td?gigeﬂlﬂeflﬁ]&ﬁ@@/ Th8 rgﬁ-r'v@)i% 8oMman beaatdorated ihtotthe WigieRsing de-
' Jide lzorlf?)rmlpsa of the dlas%er?ﬁxrlg %eg’/ice 1. Alternatively, the reservoir 8
may be a separate part, in particular a bottle, can or container, that can be in-

serted or connected with the dispensing device 1 and optionally replaced.

The dispensing device 1 uses gas pressure to force the liquid 2 through the
nozzle 4 / duct 5 to generate the spray 3 with fine particle size. In particular,
compressed or more preferred liquefied gas is used. This gas is preferably
contained in the reservoir 8 / liquid 2. Consequently, the reservoir 8 is under
pressure. Depending on the filling level, a gas space (not shown) will form
within the reservoir 8. However, other means for pressurizing the liquid 2
could be used as well.

The dispensing device 1 preferably comprises a regulation or control means,
in particular a metering valve 9 as shown in Fig. 1 and 2. Fig. 1 shows the me-
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Any suitable nmetering valve 9 or any other regul ation
or control neans can be used. In the present

wepwodoarent, the netering valve 9 conprises a BCBEPA06/010536

with a preferably axial outlet8channel 11. The nozzle

4 | duct 5 is fluidically connected to the netering

valve 9, in particular its stem 10 / outlet channel

11. In the shown enbodi nment, the flow path fromthe

outdring vhlyeri®lin its closd:mq»oelinioh wheenpoilgpsd & id depensede Fig. 2

9@0&9%@?@9&% %‘i‘i?ed ?ﬁggﬁﬁfbsﬁ%ﬂ d Nﬁhé}gﬁ@lﬁd“z is dis-

y an onnec ing e

copsm sedatsispray 3sol uti ons are possible as well. For

exanpl e, the nozzle 4 / duct 5 could be directly

forned b he val]ve 9 or its stem 10. For dispensing a
Adyotui [Fgmﬁtqu%YQiV‘29 araay\efheteregulation qr sani@l means can be

1 e ey hse s o

el &d{hr‘i‘er‘?fgqabgy gra ﬂ‘ét i Clt@nnaﬁlld be used and eyé

eI ectrically opened. Then, the gas pressure forces a
qz% ¥ é/dgﬁgﬁg glél%%lggl }é{%{)l&lﬁe%lt%/cﬁgoggg r%@%?f?&' valve 9, in par-

Si gnul‘ar ¢tarstdny 16 mantilés channehad . Innthesheworembpddimiegyitbie flow path

an‘f‘x‘o{ﬂﬂ tﬁ@b#\ﬁetpa{ahhgll £P t(?l e ?&nngrlg‘ésgﬂ l%Qéfog% bend and may

1ob©cfoane<éhw|tbﬁbe§ﬂ 25 Byitee neale Asor by gy ofier segRealing clement.
NOTfdviever, bthér céﬂktﬁﬁﬁoﬁélrsﬂutﬁmoﬁé QilbWS‘WGH‘ Edtcéxample, the

Thus, the y ener at ed. reI easi ng the

he&#@zzie dr/ @w%&%ﬁ beditssty & the yate 3:9% stem 10.
returns to its closed state shown in F|g 1 and

refJlls wth the ne dos . of. . Li gui ar t next

o EokdTnthBeer Sit orhg Tdindid an i e 5% ehutl Sreferably by
or deptessmglthd: stehatficheadl7 oo apy ictles suitabiel datnatiomomember. Alter-

?15{19912& él?nr ?l%lc{rrba@a ke Fl{ﬁ% lﬂﬁi %ogﬁabe dggﬁd fd A 1e§trlcally

erni east el n uct "5 durrng
d| opemed.ng. This is favourable for formng a sI ow
spray plume, i.e. a soft mst.According to one aspect

Sediegih %\éfagtﬁrggw Brefond 92% ahiria / bids Sucet e §7 channel
t hg 1dMeiring. thEJ Ghs @nsﬁ er@tlaﬂbm%agatsls@gmﬁcamcy axysrildsrso that the
or %?&tlfrg%tf 11qu1d angfor somﬁ partlgles an(tl gas §%38 a ﬁlvoli]ume fh action of
gas, in particular of more than 1000 or 10000 at ambient pressure, and is
forced through the nozzle 4, i.e. in the first embodiment through duct 5. Thus,

the spray 3 is generated.

When releasing the head 7 or any other actuation member, the valve 9 returns
to its closed state shown in Fig. 1 and refills with the next dose of liquid 2 for
the next dispensing operation.

In one embodiment, the valve 9 or its outlet channel 11 comprises a smaller
cross sectional area than the duct 5 so that the gas flow is determined at least
mainly by the duct 5 during dispensing. This is favourable for forming a slow
spray plume, i.e. a soft mist.



two opposite straight sides connected by two curved
portions. Fig. 5 shows an oval or elliptical cross

wa@eawioe2v2e I n the present invention, a cross seRCT/8R2006/010536
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considered to be flat when the9ratio of the |argest

side d I to the smallest side d2 of the cross section

is at least 2.0. Preferably, the ratio is between 2 to

20 and in particular about 3 to 10. It is pointed out

t hatccotiing to smesaspectoos tiehmwvention,Fhg. dikttSohas arftatriiner) cross

"SI 1] 55 g b B 1B YRS 5ETS shows

p(rj substarfiafly regtangalarceross sdetiohaFim st skowie adflat eross seetion with
r - - - a

{880 Al SRUEA Y LnELTR (NS ISR OB TigS shows an

| eg¥ak orgllipoenl cpessrseetiony | ess than 300, in particul ar
about 30 to 300. The snmuallest side d2 is preferably

be en 0.05.to0 0.3 mMm in rti.cul ar. ;abqut ,0.07 to )
o I B PR Y etinh G Grosy TR 1S GoRsIAERG 10 bR Haapen the ratio
?i d€ tie2lat gest bilendisto uhiean;]a(ltéesiidedlz dfi thfe crlﬁstsbcdi@n i adeast 2.0.

S n | a ter ;0 t he ar C S 0O t Spra 0 .
DBacrelRH, G R tRbuteH 2R 20 8hE S Pard e AR Trdio. 1eis
30 pointepant thatitheaarossdzrgtiond shawr @n Fighé toehgtemadfin séede.

duct 5 neans the length with the flat cross section.

Thus, the duct 5 can have a larger length, i.e.
f ulihgdergsst sidersl is preferablyneatween ds3 d@ ot manan paitpelar 0.5 to 1

an I \AM i . .
S e R Ay

| oyw on t spray
gefits 8EE dmash meampdiameder olthenparfig Stqfotgecﬁﬂ’rf’%g %fﬁ%ltm% 2106
W fulfin Y iRdeds| than S00Ssrefeablydsss thansve] in pdreicelapabout 30 to 300.
sectional area and/or the shape of the flat cross

section may vary over the length of the duct 5 (the
pofMthiemmallesthsitbe2fik preferabdy bebetanchPS td B mm ini garticular about
possiol e t C ctd onal .
PRSPl S BB PEIED Y 68 HalBeyfch e mss
Vb sueapr (hesired) fine pagide sizesmasspneare diameteregf theoparticles of the
POl t ' icihh . .
PSP 602 5 GRERILL NSO RIBSLI e U0, inpari

N
Théan ahoyt A0d¢ 20he duct 5 - i.e. the portion with flat
cross section - nmay be in the range of 3 nmto 80 mm

BRGS0 L BB b B S B hus,

5 sluchStduat haveea larget dergtht he fuethgt ipoofionsheithumtothert cross sec-

t h?io'ﬁgfi%zfpédz{nw&i it z?'f'ﬁ%&r clols Skttt tarék sd that the influence of
these other portions is low on the spray generation in comparison to the por-
tion of the duct 5 with the flat cross section. However, the cross sectional area
and/or the shape of the flat cross section may vary over the length of the duct
5 (the portion with the flat cross section). Thus, it is possible that the cross
sectional area of the duct 5 tapers from the inlet to the outlet or vice versa.

Most preferably, the duct 5 comprises at least one portion of flat cross section
with constant cross sectional area, i.e. constant diameter and/or shape.

The length of the duct 5 — i.e. the portion with flat cross section — may be in
the range of 3 mm to 80 mm, in particular 5 to 30 mm. Preferably, the duct



particul ar about 10, or nore. Fig. 6 shows in a
schemati ¢ | ongi tudi nal sectional view another

wepdsdéarent of the nozzle 4 with a duct 5. | n PEI/BP2006/010536
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enbodi ment, the duct 5 conprisks-at |east one sharp

change 12 in cross section. In this enbodi nment,

mul tiple sharp changes 12 are provided in seguence.
Alternatively or additionally, the duct 5 conprises

al iengtlaiscadapted rthe IBeantty drdulié diamaegef thedlustrilslich that the ra-

secti S Y t j f: ] .
¢ nao e 1BAARLE BETEL 3 30%hg wiéhn' APIRLAHE DRpEEE 1R Teast 5, in
anartmupartabout h@nefemon2. in particul ar, these

transitions are fornmed by inner surface areas of the

nozzl e 4 or duct Ci51 that extend substantially ra dially .

or Fig.dhshews an pyschemake lppgitndinghsegtipash YisW #rother embodiment

| oR@thd a2y 4 aitts a duct HEnAU! eribodithenf&hé @A¥NS comprises at least
enmbodi pent, .t he <ir 0SS secti onal
r

, hape may bhe ]
esSBRSRAMR fhg'&%Fa é. %&@éeﬁe,cupﬂef'&rtﬁgsse@ﬁe&wtsﬁaaeme sharp
nrayh;ah@f Reargyirstalediialseyuéoat Alewedtively beaddinionhly, the duct 5
partlcu ar

h in Fig.,3 to 6. Fig, 7 sh
or SQUPLISEY alRuite, Fekone ' 1nandi 4 Wik Jates; i, el Secighal areas.
VI Prafetatily, thegtrarGitionsebetwvfeen the @itenratd 3ectking. 13 Bhewessharp or
£ o S{eBHAIRK piid %itn RAE chiEs 12. G BiiCle Wede oA hR ormed
r abydnoer suréacsi arsagief dhe npezle & ge duetch ithat exdend subsantially ra-
Sl G%lﬂfopfraﬁﬁéré;l'lg:rtb thE phdif oWt dir‘%cﬁé@%ﬁ"t@mé’lo%ggtggfnal axis of
) Q

nore. In particu the change 12 is nore than
pré‘feei‘i‘écﬁl nore than 50% in cross sectional area.
Preferably, the alternate sections 13, 14 have simlar

cross,sectional shapes. The ratio of the,cross .
SelR R PR demBORRRRY B SrEs. Secdiontl Shahe TRay e, egsentially
sesquarenbovwaveasthefcrossesestioh|shape maynalsa dei substantially flat, oval

0p o AR B T lENad of s URREI FEEBIO A0 "o ear Ty
that the enbodi nent according to Fig. 6 leads to a

s 'n }'%.f"/ SROWS ¥ &b@?&otiﬁﬁ@cgb%ﬂhe%{gk ls R2bEdifig %S line VII-VII in

r to a signifi cant, decrease Q i he exit~velaqgcity
of Higeb.sigt- Bf BSectionolhdizsBshpysa sipntar csRsswgtipnal view of the

Corgneasabédrding tdeliVOHi VHDbf FUPBO1.ESoft 1Sectioni ley ement
of desired spray plunme characteristics. Further, this

enbodi nent can be conbined with
The ratio of the side d3 of the large section 13 to the side d4 of the small sec-

tion 14 is preferably 1.1 or more. In particular, the change 12 is more than
20%, preferably more than 50%, in cross sectional area.

Preferably, the alternate sections 13, 14 have similar cross sectional shapes.

The ratio of the cross sectional areas of the large sections 13 to the cross sec-
tional areas of the small sections 14 is preferably more than 1.2, in particular
more than 1.5 up to about 3.

Studies have shown surprisingly clearly that the embodiment according to Fig.
6 leads to a significantly higher fraction of small particles and/or to a signifi-
cant decrease of the exit velocity of the spray 3 in comparison to a continoues
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the flat cross section of the duct 5. Fig. 9 shows a
| ongi tudi nal sectional view of another enbodi nent of

wo b@7gensee 5. Here, the di spensing device 1 or PEI/EP2006/010536

particul ar the duct 5 conprisekl a means for sl ow ng

down the outlet velocity and, thus, the propagation
velocity of the spray 3. In this enbodi nent, the neans

for slowing down the velocity is a diffuser 15 | ocated

at doct SoQoast@rntly, theeembotdiméntt Supportstths. achievearenowf desired

shg tﬂlﬁ{n%' &?a?%étgﬁst?d‘s fFluRgf:r -IEFFS Q‘h% %]cg has ccﬁﬂPmed with

egreés
thtahel atgqrpwsmapn@iuthq 1151 5decr ease the outl et
velocity. Additionally or alternatively, the duct 5

can. al so conprlse a.tapered inlet sec tion 16 as
i nFi8-§ shiyvs & lengitisdinal serhemal §e@w|qfrarx¢rme§nbﬁdn@ﬁnt @f the duct

Fi 8. H3re, the daypeA¥ing Rvcet f‘@r H pagiculn tRE dhtoIVcotipRises a means
ta er dcroas sectron 16 can haye, any suitable inner

oWigIIRuY The OBt VRIOTD & ta%ﬁpegﬁ%maaaaagf%éw of the

t hepﬁayamsmhl@ rerrtblbétnlment QE@MHS;%X{S_}_@WHi@de fth@n‘ellbbfty is a dif-
ere ect.l on to t s ta L nl et

REE]s 80U 0ol G AR eBinldhiahBES\ s o o he

5 drremudm iopl fiowludhe diffuder 1;5 dyplaresppriopuafeoanglbepreferably less

enhpg fﬁag%%m%ﬁf ﬁln'erlgﬁl% § d\j fé@oaécl?% th d,%cre%@tf’é"tﬁﬂl%t (Ilgl:?daty'

sl ow ng
schematic sectional view anot her duct arrangenment wth

?2?&?@&50@@“& 5l%m§ﬂ1 nﬂheQRi@f‘ StJ&? ef{ﬁd @&hgiflsé"@'tﬁﬁbred inlet sec-
me 588 1167a$ 8 ﬂ’é’nrﬂ}l ]f?llgpflé iongé {1 v%gcu?réf"ée"?b SiRilamto Fig. 9.
' rrmhegmow sﬁowb ithe @iredtict bLflods Tlh@dap@’e&d:ms% getdon 1&.can have

th t 5 d
seaby SHuSHE Ther GB oA Y e e S i o i cdges at the
opémansigiendo thetapdred aeaidmnté iondbr dhe tapferadt bentiomol 6 trathe duct

t h% JIﬁ I aFet%HGiﬁLe't Q?c‘ﬁ or iB hﬂ? H%oﬁsted%gaﬁ%ng%%lrﬁ?nﬁr\%th aduct 5

i nCli
fl ownmluplteducmSoifhm@ppg@s @lls«i)gfonmbmsmb@ﬁllrb@ltl amatcbnlg ity Fig. 9,

thef {h%%pagts(r:};o} glofé@hg]htg% ik d'gﬂg.g{,%lg)wsect i ons 5a and

5b of "the wn in he i npi ngi ng
angl e a between the jets P is between 30 and 180,

pr gher pblsiowhaHta Q&eﬂzﬁ? S%ﬂ@lloﬂlll oitvolanbiher Jrc]lﬁbﬁ aHangement with

Sy R R SRR S ol B ToRRE R, vl e

be($pray) mapiaging means 17. The means 17 forms multiple — at least two — jets
P which impinge, i.e. hit each other as indicated in Fig. 11. In this embodi-
ment, the duct 5 divides into two sections 5a and 5b that are designed such
that the openings or outlets are inclined to each other so that the jets P ejecting
from the portions 5a and 5b are inclined to each other and impinge. For exam-
ple, a flow divider 18 or any guiding means can be located in the flow path to
form the at least two sections 5a and 5b of the duct 5 as shown in Fig. 11.

The impinging angle a between the jets P is between 30° and 180°, preferably
about 90°. The impinging of the jets P results in a decrease of the velocity of
the spray 3 and/or in a further breaking up of particles and/or in better focus-
ing of the spray 3. These effects depend on the impinging angle a. These an-
gles also apply for the following embodiment.
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of the spray 3. These effects depend on the inpinging
angle a. These an gles also apply for the follow ng

wertyagdbareant . Fig. 12 shows in a schematic sect i POHEP20&WM0536

anot her enbodi nent of the jet i%wpingi ng neans 17.
Here, two or nore ducts 5 conprise inclined or outlet
sections 5c which are inclined to each other so that
the jets P ejected fromoutlet sections 5c inpinge
with each other. The enmbodi ments according to Fig. 11

t Ofgfpf"f Eh@\!\@ 9 Sau%élﬁmaﬁicf sckrctloﬂyl gﬁwg 5@%? ehfh%'alrf%\@t of the jet

exa ave Sim
ar rrapg@ngmseanﬁ t7hé‘1<tf¢,o§1v§0 @@dnmnémctpﬁampnse inclined or outlet

peg {3 B¢l vhich Ard iR 1AEa'Y @chpbt"ﬁ'%? sb g"fag'tﬁé Légs PR %c%’d from out-

|rect|onsa Jets arrange
of %SEW HeNpee With gachfitherot her arrangemsnts with
SI m | ar effects are p033| ble. It has to be added that

v Ry
sem0re mladn shajets PEFOr etd@npleovisisipossibiclochmel %mﬂ)lar airahgements
gL B Clond SRTUARE TR R RPRUERA 6 sl AFERIE fpk fgsuting in
en’ﬁm_ttl outtetdirechennaned jats B dreenged|ani fhieesudface ©f @, canms. However,
pafﬁdlﬁgfea&thé%ﬁ{ H}%rn?s Mtﬁ?mﬁaf fog&g akd ﬁé) s b-ll—l::‘e dUCt S
5 can t % h

I spense SISt aneousty one
liquid 2, in particular for increasing the total nass

f | Tt"\hé%rtool% Rddebthat AR cr’bsg@,ééticﬁﬂ Sope dfh%f‘ s&ﬁlons 5a to Sc can be
r dispe %}Da sufﬂme* short tine
%&égﬁ'ﬁéangﬁﬂ? By Pg’t?lﬁlsl""é elﬁé‘bsérSGFVﬁP B8aR& r uct ur e,
dlnen5|ons features and the |ike of the dlspen5|ng
COHE L i 2 o A5, el SR e i DehlRe device 1
emawbrdmgt 0 aiothse emhddamam ofishappésentisnvasition. Thehis embodi-
di S e
19%%‘9 82K § ot sFRNEFORE SE iR pERRLNEN 08 of PdrEhucts i
di ppeshle rﬂ{:}lm@mtaﬁ|C@n§113mm©slrmjltamguﬂyrmerdqsg of the drug/ liquid
di %P%ﬂ?hﬁ&u@é}e{o@tlh&%ﬁmﬁ 4pe %&aﬁmsk efmv@ oerfutﬁutus%efhat a desired

rnn evi ) nmpr i s nsor enment
20 doge gan i%@yp}eﬁsrgeé O dipper t‘Bha sa f}hﬁhorgéﬁ%ras desired
a hh@woree€qafyd. or the like, for det ectl ng actuations or
any ac tual dispensing or the generation of the spray
3. The nonitoring device 19
Regarding the structure, dimensions, features and the like of the dispensing

device 1 and of the duct 5 reference is made to the above explanations with
regard to the other embodiments. These explanations apply as well.

The dispensing device 1 may comprise a monitoring device 19, in particular
for counting the number of previous dispensing operations and/or of the re-
maining dispensing operations / doses available for a user. The monitoring
device 19 may comprise a sensor element 20, e.g. a stylus, a micro switch, a
pressure sensor, a flow sensor or the like, for detecting actuations or any ac-
tual dispensing or the generation of the spray 3. The monitoring device 19
may work mechanically and/or electrically / electronically. Preferably, the
monitoring device 19 comprises a display 21 for displaying the current count
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may wor k nmechanically and/or electrically /
el ectronically. Preferably, the nonitoring device 19

waeemwpexses a display 2 1 for displaying the cup€BERP2006/010536

count- - number and/or any addiXional user

information, e.g. kind of drug, date / tinme of first

or |last use and the like. In the shown enbodi nent, the
nonitoring device 7 is integrated into the dispensing
denimmben and/or pay tadditi @ral iuseninfoemitéay e7g. Madeofedrugs date / time
no [ n be arranged at ot her
|o§£F?%r?29%sg %?ﬁgé%ezlrlg?el y fromhead 7. Fig. 14 shows

in a partial sectional viewthe nozzle 4 according to

angy gy slﬁm"i’@fr{%ﬂimeﬂ'ﬂ“@hé‘ﬁ%nﬁr §W1&e7f19'iﬂ§ abed h{l‘@ Ot[he dis-

head 7 or, any ot her onprises a s
25DPRSIBE SEVICerbifaa gulaperﬁpgtﬁ 61693 h kéoweyer, the megitoring de-

si fldeal9 ehinbeairagedod ot [bt@iordurid/dr sépaitdlPEEbn2 PeNE 7.
i.e. the slit 22 1s flat or snmall. The di nensi ons of

the slit 22 preferably correspond to the preferred
cr bgs Beshows iofa partial lsedtiahat tvidbw ahe degelel dHedcadding to another

Fi gnﬁé@gﬁaﬁ\gﬁg% ’E\oa;(fe%’ Hlah' (ﬂ'ﬁhe?w t 8r7 813 3%%1 ofifer guiding
ot mﬁans and sbmprisbapelid §2pomltblneemb¢re?t3er abl y, t he nean

duration of the spray 3 |s at | east 0.2 or 3 s, |n

parti cul ar about to s... It has to be note
t hRreterbIy i yseHs %%; hi’évSlﬁélaI digensiong sasqtheoflat duct's described

di §t9ﬁ\l’b$|1'égtmﬂ1t022% fld@ d?'s@:ﬁ'éll OlfheddMQ&lstnsadf theafit 20 Weeferably
or three

e BAEONDALE BrefFidcinss Secan af biedlp RECE g gacaibed above.

st or age chanbers or reservoirs 4 and, during the

di spensd tiaon,. I N

anfi e REpBE R o8N e i aRenbbt 25 iR PbL ARV 8 disc-tike

sephapstas dhowtns Howeverj anyadpthor pumebild:)’slmpteos ppsslbllee

separate drugs / liquids 2 by inpinging jets P of the
gar ate drugs. According to a further enbodi nent, the

bl thewnean duratign @é the sprey 3als atilgast Oc2 of A s, in particular

pabbbﬁm_gQOW§_el n the fornulation 2 is only rel eased

after the pa tient's or user's inhalation rate has

reached a predeterm ned | evel, preferably by the use

of Iehagrtetwuncted chat thevcﬁspmahfg dewcd 1 aandehusedtfbndispensing one

el ?lrangr,]ta blERd of drugs or at least two or three separate drugs. In the latter case,
the separate drugs or liquids 2 are stored in separate storage chambers or res-
ervoirs 4 and, during the dispensing operation, the drugs / liquids 2 are mixed
and discharged through a common duct 5 or through separate ducts 5. It is
also possible to mix the separate drugs / liquids 2 by impinging jets P of the

separate drugs.

According to a further embodiment, the dispensing device 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
by the use of a pressure sensitive means, such as a bursting element, mem-
brane or valve, or any other mechanism.
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brane or val ve, or any other mechani sm According to
anot her aspect, the present invention is used in or

wo en7a6xiee pens i ng deV| ce / inhaler that is ofPE&r/BP2006/010536

under the trademark "RESPI MAF'l4by Boehringer |ngel hei m

KG and/or that is constructed or designed according to

WO 91/ 14468 A, WO 97/12687 Al (in particular Fig. 6a,

6b) and/or WD 2005/080001 Al (in particular also Fig.

1 Amdo@ing Thenothquaspezt,ithy peesehtiinvention aneset inodr for a dispens-

EH i LOBLHfif %rgpg@% o\ff‘er ﬁ&%"}ﬁgﬁra% l%“RE%?’IIQfA '+ by Boe-

nces, pre romthose gr oups
behtmgeremgﬁ a0 ko rag@%mdbamw@étrugt@d asrdesigaied agvmdmg to WO

Commaéswlh ‘ﬁ@e%w?%éa?v?%g L{E:?It}gd?ﬁéﬁlﬁg glglgll"f?ga 'u bt Eﬁcril/or WO
¥b§§9§§6&r g‘ét&?rpﬁ%tq Alsgkige A and?ar gi cs, ©

cortl costeroi ds, PDE4- i nhi bi tors, LTD4-antagoni sts,

E i,nhi bt or s, am n-a ant.i al i C

o he bR 2 B LoBRREPL Com A phamALo Bigafih A By subsgances or

al sixtwoehohatbstansexypreforatdy stlected femnithesesgrioapsnces,

i.e: - Betaminetics with corticosteroids,

PDE4-i nhi bitors, EGFR-inhibitors or LTD4-antagoni sts,
- Aheibehoy mﬁntxgmcé cainploubds snaiyrhet used Jorcibeiri v becambmed with

PD@]#I cos Elﬁfﬁegxsc’éﬁ&hﬁ%ggﬁhé 8%?169 ac cé&%gaf?)ttﬂgsolﬂ'véﬁﬁon These

er ol
crlydeniipi pastisular, lzermammah@aage@ﬁmboknergm@annmwmmlds,sPDm-

W' irﬂnﬁ%@ LTh40i0n on%tsl—}f@ﬁ@m}?lg%‘ﬂss% amm agomsts antiallergic

or L L BESD S5 AR, Sabigtions of

Al bud oF three adliv o substaces d.c: Banbut erole, Bitolterole,

Broxat erol e, Carbuterole, O enbuterole, Fenoterole,

Fornot erol e, Hexoprenaline, |buterole, Isoetharine,
IseprIéctamimetics_@widswloudn(mmbid,s PR -entabaorsVH GER+finhiitors or
Met a r ci prenaline, Pirbuterole,

Proc gff)glagﬂ e’lrtgerole Rimterole, Ritodrine,

Sat ne‘hamcéme@psremﬁhol ketarsimetiesaokerticasieptignt dfRES-inhibitors,

Ter blE@FRUi‘ﬁhlb-lft&.% %FLCI?M Iﬂﬂa%@h’fs?sr ole, Zinterole, CHF-
103 Corti(géé%-e?o]ids w1th %’%EZ? inhibitors, EGFR-inhibitors or LTD4-
antagonists
- PDE4-inhibitors with EGFR-inhibtors or LTD4-antagonists
- EGFR-inhibtors with LTD4-antagonists.

Examples of preferred betamimetics which may be mentioned include Albute-
role, 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



3-(4-{6-[ 2-Hydroxy-2-(4-hydroxy- 3- hydr oxynet hyl - phenyl

w0 2@vigd72aén no] - hexyl oxy} - butyl) - benzyl - sul f oneei/@R2006/010536
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5-[2- (5, 6- Di et hyl -i ndan- 2- yl anido) - | - hydr oxy- et hyl | - 8-
hydr oxy- | Hqui nol i n- 2-one -
4- Hydroxy-7-[2-{[ 2-{[ 3- (2- phenyl et hoxy) pr opyl ] sul phony
I }ethyl]- am no}ethyl]-2(3H)-benzot hi azol one -

(2 -F(2+65,6-DictlydriodspReylgnin®)- [ by dtoxyeethy Hi-8khy dioxlyy H2-

I}{J n‘ﬁé _2_ A aminoj et hanol e
[3 4 I% enzyl - am no) - 4- hydr oxyphenyl ] - 2-[ 4- (1
enzi rt-blyAsoxy-§ - [22{[%{[33,([2 phesylethexy )pedpst Jsaipdioayl} ethyl]-

1-[2
1, [4 '%enﬁlggzgﬂ??ﬂﬂ(%m)%nﬁ?hlazolon I met hyl am no hen%yl .

2 methf@ q;pdbyyéquygp@g)ﬂiﬂoﬁ%(l -benzimidazolyl)-
okthairobxo- 4H- | , 4- benzoxazi n- 8-yl ]-2-[ 3-(4-

t h 2-net h I t

T TR PR R

nbut Wemmni&nyly))—Z&nﬂhyhylblﬁyliamw]eﬁmnmdﬂ et hanol e -
[ZW PR a2 A 1, £ pBERRASAZE P2 5 i (3

rret hodd;tmhladl ginjndphenxl)t2-nwthy - Bpyogy @nim]bthianolebut yI am

no} et

5- %—Iydrgnq h ?IWI’-;- -OXO4 |lé4ob?rcl)zo azm-ngblsz?)MZI—I-l 4-b

enzo)@gg‘m@xgp ¢ Zgn@t -2-propy1ammo]ethanole

t yI : ARHSs-§ GIWXS’[@D%WHJ‘I'Mﬁéﬁ%@ﬂrp@%}lb)[ﬁtﬂrﬁrt

h I
1- hy(Tl“HX ?ctgp grg)y(l)FZr@gﬁ%irgo%%BM%1no]ethanole
1 411 di [ l‘@égydﬂwb/a?rmerH-dMlbbﬂlzcﬁddzbﬁ&MI -2-{4-[3-(4-
h;g)ﬁgévn% }[‘%‘n?)ztlr?hﬁﬁ%%}ﬁé‘xﬁﬁ'%“he&l?ﬂ 2-butylamino}ethanol
et Ry | B$yeirdxy-8Hdi-medroyy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-
et hyI Qr@%e et hyI }-4H benzo[ |, 4] oxazi n- 3-one -
0

hydr oxy- 2-[ 2- (4 henoxy acetic
acrd)l-l(4 Agmmq-f%tqh r@tﬁmﬁmm@qthylphenyl) -tert. butylammo)ethanol

o (2 T T o PRy L
o1 1 -Gl RL Y -TEL Piroblg oAz e
[ 1-4] @tBziroxy-80{ehydroxy-2-[2-(4-phenoxy-acetic  acid ethylester)-1,1-
dimethyl-ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one
- 6-Hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one
- 8-{2-[1,1-Dimethyl-2-(2,4,6-trimethylphenyl)-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one
- 6-Hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyI-
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-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
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6- Hydr oxy- 8- -

| - hydroxy-2-[2-(4-isopropyl -phenyl)-1,1dinmethyl et hyl am
i no]l- ethyl}-4H benzo[l, 4] oxazi n- 3-one -
8-{2-[2-(4-Ethyl-phenyl)-I,I|-dinethyl-ethylam no]-I-hy
dr ex y4-64-H{24[R-10y dioxgr >x§-hg Hrdgyn3-axio; 33 alihydro-2Hone -

8- {2-[ 2- (4 y- Ll di - i N0l kb
yar o2 FIRAEEE LAY mina 2R B p ROV REGRe-5iyric
4- ([4-€{Czd [ 2- Hydr oxy- 2- ( 6- hydr oxy- 3- oxo- 3, 4- di hydr o- 2Hbe
nzo . . :

5 SR G P e e ey -
- but yi-hydegxytH-benzo[ 1,4 Joxazin-3-on

8- {2-1- ' ) - _——

| -%y@@%ﬁﬁﬂ."“ﬁ?ﬁ%?gﬁy?&dﬁ“s%ﬁ‘;‘?ﬁ?%“z%ﬁ% on -

| - (4- tﬁl\éﬂ)ﬂeé‘wl ani no- 3- cyano- 5-f | uor ophenyl ) - 2- (t

gr It-—ly a2-b{§tdyd%>aﬂ;b'r(g} dramyDJZ-{Zz-[4-(2-h%/d{]ox3'-2-phe121yl-ﬁthyla}minto?1-

- OXY 195: vy r oxy- 2- phenyl - e
yl ani R{b"’)“y/”{a‘ﬁé}ﬁ ‘%fﬁ?ﬂyihi’ﬁ%%ai%{lw#{- bonzal dehyde - .

I\t EZ[NB{QFHi@o&y(H gt droegy-2~{ 224 @-lipdriowsl pbrery gitieylgimino)-
e - . .

phenyT IS rg rsiaming-sfhy-phemdlcformamide, i e

8- Hy o oxY-5-(1ylrdsryy 2- { 2] 4-46-msethexydiphasy bieripmino)y
'am reHenyRO&RYlahniRb FSEtYT) 1Bl ghBKh2-bi qui nol i n-2- one

8- Hy df-Bldrexy5: [yl dsyy 2-(Grhenstit apingrhayy lagigelashyby 1H-
-SeE 2)’ dihoﬂilﬁ'@iﬂ)rgﬁ" :Apn 2-one t I Henvl ani

-[2-£ 25 {4- [,4: 2 Ami.no-2- - propoxy) - phenyl ami noj,-
nenyi 12 CHskA G A RS Z R OSro B R P g eagRens -
1H quéthplamin@)- ey droxy-ethyl]-8-hydroxy-1H-quinolin-2-one ]

3. _ -2 en
) BIGRBR EOT nioOR e
- ethylamino]-hexyloxy }-butyl)-5-methyl-phenyl]-urea
7 Y D T e T L e

éthyl)-2-hydroxymethyl-pheno

- 3-(4-{6-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-
hexyloxy }-butyl)-benzenesulfonamide

- 3-(3-{7-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-
heptyloxy }-propyl)-benzenesulfonamide

- 4-(2-{6-[4-(3-Cyclopentanesulfonyl-phenyl)-butoxy]-hexylamino}-1-
hydroxy-ethyl)-2-hydroxymethyl-phenol

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

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-
droacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydrooxalate, hydro-
succinate, hydrobenzoate und hydro-p-toluenesulfonate.
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3- (3-{7-[ 2- Hydr oxy- 2- (4- hydr ox}{/. 3- hydr oxynet hyl - phenyl
)-ethyl am no] - heptyl oxy }-propyl)-benzenesul f onam de

4- (2-{6-[ 4-(3-Cycl opent anesul fonyl - phenyl ) - but oxy] - hex
yl am no} -1 hydroxy- ethyl)-2-hydroxynet hyl - phenol -

N BRATRINASr fre¥orrdd hnfichfolmerdés TR i b MEhRENe N fte Tio-

r oXymet ny n

et Hppium solts,preferrad hiedmpmide salt @k eopipmi saltal psefemed the bro-
ra 0 i : .
phande Saft P Thropyfals SERITRd HeALRg F@éﬁi@é&%"ﬁﬁm salts, pre
hy éersecddhe pramide saltafdy convreondemesalisy Areisimedntiegbeupide salt,

ﬁoﬁbﬁiiiéx!ﬁgsaq’(fsh bg&‘éﬁéﬂtlﬁ’ét bﬁ@ﬁidgyﬁltg tlTo(Pt@h%iﬁn. From the above men-
ydr oi odi de rosul fat e. hydrophaosphate,. . .

ny oGRS G HGHREOlOBSaH ALV EPaT  hifk Girione Rpgsible anions are

Ey dhlvaiiet bte@midey iigdidé,tsu&ffa&,, plhﬁs%lm‘twmémhﬁsulfonate, nitrate, malea-
ydr o at ooxal at rosycci nat e

o BEkialsa: Sralk RORFALE! Pt c SR, ARsBimassy, Pezagge oder

pr pttetuendsdionath durthergiors whi ch may be nenti oned

include Tiotropiumsalts, preferred the bromde salt,

xitropiumsalts, preferred the bro mde salt,

FI ot rdpildiphsaypsopipn acist irepenolestyrmathedremide

oy e Rk opioR e Iopthes e e BIbAMR. Lol

Tr oSpﬁ’iﬁloaraiaégblpﬁpaﬂépg%amﬁ éceminsst%@eﬁa@%rpmlde ’

Tth eZ-@ﬁth—Z,EI]?thhﬂtaa&%/_ @ciﬂ?mpbht@ﬁgtér-‘iﬁé_thﬁbﬁdﬁﬁde_ ol
ar o] C cti.ve .par | S e | ON SSI e

P S o4 AR R orBehY Be i panidsfid- M1EftoBrorpRR

phesphat44'-Fetrafuenbehzih atid, scopinestee-Methbbaingideacet at e,

citr v o ar I i nat e,

ey DiIRbehA pb I BlesRi MO aHR 1"

2, 2- Ch.ALBPilluerbepzib acidscapmesigeMdethebromidet hobr oni de -

2, 2- B3 P oYbeRziP AcidGtshenb RRIMERobEhitRPT om de -
2- Fl uor - henyl acet’i ¢ aci

- 2. 2- D phenyl, .
scopi %éspéﬁu%bﬂ%‘ﬁ? iS§epineste gthobromidephenyl acet i ¢
aci.d 9 0%y -FRiopén-ORjafted &ttt dpenolester -Methobromide
3,3 ,4.4 -Tetrafl yor benzi | tacld .
trop o %%rfﬁpqrﬁgfqésg SRiagid tropenolester -Methobromide
3, 3", %-Hy drdey-fhiokersPlvarkzon acdisdopinester -Methobromide

SCOPI RH G- AMGRARPEAToH G cid scopinester Methobromide
- 9-Methyl-fluoren-9-carbon acid tropenolesterMethobromide
- 9-Methyl-fluoren-9-carbon acid scopinesterMethobromide
- Benzil acid cyclopropyltropinester-Methobromide

- 2,2-Diphenylpropion 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
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- 4,4 -Difluorbenzil acid tropenol ester-Methobrom de -
4,4 -Difluorbenzil acid scopi nester-Mthobrom de -

W@ 2@7/063726 uor benzi | aci d tropenol est er - Met hobr B@T/EB2006/010536

3,3 -Difluorbenzil acid scopi-nést er- Met hobr omi de -
9- Hydr oxy-fl uoren-9-carbon acid tropenol ester

- Met hobrom de - 9- Fl uor-fl uoren-9-carbon acid

t ropenol est er - Met hobrom de -

9- Hy d-disthy I-xantben-9- QaabcbmaciddmpesotqstemeMeehobromide

sﬁ%%&@ﬂ}’pﬁvh%r oér%?%%ﬁ k&grsﬁ/g{) ﬁre?@ Wg}@ﬁb - car bon

act d -Edpdrvingane?verhanacadi r@@enolester Methobromide

? BB’Etnéllﬁlﬂglélrr'ﬂétﬁ t—?aﬁﬂé&@ﬂc{aﬁﬁbl‘i’ ﬁ&@?%ﬂﬁ}&f%mﬁémﬁe
Hygﬁ%)ﬁp yljﬁglggpgﬁ carbon %gldesrc_opmesterrIg/fnthcsbromrde

cycl opr opyl t r opi nest er - Met hobr om de -

E&dr 7 %ﬁypf‘p Iﬂ'g tcgﬁ&%?ggﬁéﬁmigh_ may be mentioned include Be-

9 Mﬂlqlrgthas‘dnripmwrﬁethasd]wn Bagdedonide, Butixocorte, Ciclesonide, Defla-

Cy%%ﬁ{yﬁ q?ﬁ%{ﬁﬂﬁ@h%ﬁgafﬁggﬁ dggper %ﬁ?oﬁde Fluticasone, Loteprednole,

cyM«npr:tapgma r Brsidnisetane, Wredmisonsyi Refleponide, Triamcinolone, RPR-

- Nb@ﬁ%ﬁfriom c}ggg ST% Q@ bon acid cycl opropyl tropinester

fluorbenzil acid
nmet hyl est er cycl opr opyl t r opi nest er - Met hobr om de -

9- Hydg 9mmbhen[(@ﬁpdn9warwﬂ)d ﬂqﬂﬁ%&ék?fw -methyl-3-oxo-

- Met hob h
sc:0|tO| %Eé?%? thé‘@?ﬁi’o%ﬁ?g’é}yh‘)égrl%f‘ﬁ{b) Q%WPH&% eitﬁr bon
SC k/th QTIDﬁhIﬁr@StlelliyderE:yHGbmgthg(ﬂ? 0X0- lgsprg;r)mnylhoxy anrgrgseta-l ,4-
i
o ERYTL TSR on AR RS PR R S b VR
I\/bt- h o Sm-dhéluoré)—l ﬂ)th}ubonye{l ﬁyl-m)eﬁryﬂﬂeuxﬁla ar@oh33ei d
trop ﬁh%&@lw%@%@? qxy-androsfa- 1 4-diene-178-carboxylic

roxyme n acrd scéopl nes
-Netﬁnb @nwuunehahgn@s of preferred corticosteroids
whi ch nmay be nentioned incl ude Becl onmet hasone,
Bet anet hasone, Bydesoni de, Buti xoco G cl esoni de,
DePPHOBRIY frbraceaye grant IEf'}eﬁ%é{!ﬁ%Ff@O“ﬁr%%%ﬁ plaggmacolo-

F' lg‘idafﬂ@sél:l&@ptabm ﬁl’lfse@kﬂ@ht%s oir/lhlyﬁfa’w@ leanﬂ)”le;dfbr fomfed salts and
%dnl sone, erixonl 9 i | nol one, RPR- 3 zﬁl

EHK atiees. %e g 1 salts,” 1e ditim "o potassium salts, sulfdbenzoates,

phosphates, isonicotinates, acetates, dichloroacetates, propionates, dihydro-

genphosphates, palmitates, pivalates or furoates.

Examples of preferred PDE4-inhibtors which may be mentioned include En-
profylline, Theophylline, Roflumilaste, Ariflo (Cilomilast), Tofimilaste, Pu-
mafentrine, Lirimilaste, Arofylline, Atizorame, D-4418, Bay-198004, BY343,
CP-325,366, D-4396 (Sch-351591), AWD-12-281 (GW-842470), NCS-613,
CDP-840, D-4418, PD-168787, T-440, T-2585, V-11294A, CI-1018, CDC-
801, CDC-3052, D-22888, YM-58997, Z-15370 and

- N-(3,5-Dichloro-1-oxo-pyridin-4-y1)-4-difluoromethoxy-3-
cyclopropylmethoxybenzamide
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- 6,9-Difluoro- 17-[(2-furany | carbonyl)oxy]-
11- hydr oxy- 16-net hyl - 3- oxoandr ost a-
wo 20076626 17- car bot hi on aci d (SI) - fl uor omet hyl eBCBHEP2006/010536
6, 9-Di fl uor o- -
11 - hydr oxy- 16- net hyl - 3- oxo- 17- pr opi onyl oxy- andr ost a- |,
4- dien-17-carbothion acid
(S)-(2-oxo-tetrahydro-furan-3S-yl)ester, -
6ar 9~ p-f(HaR* d-0b Sk )-9- Ethdxpxly 2, 3¢ 4 ae Obshex8hyadeo-8imethoxy-2-

) oxy ey fene SIS B HAL LRI, KRB ony epzamid
cyan C(Rét(m)-l 1-es BeomopenzyhaH[(3 -K:]nclDaQ@tw{Qxyf)ﬁ}-metlwyphenyl]-2-

enant don di astereoneres or as pharmacol o gically
acce e salts sol vates qr hydrates. Exanpl es

pr ef ei»(@)ﬂclgamtxl%dw&thwsxnhﬁax ak-64-N {N-2-cyane-s- methyl-
sodi liﬁd)tmo@@id@ﬁ?lﬁdn%m)sﬁ p‘mhaghé obenzoat es phosphat es,

i soni ¢ at es cetates, di cl | or acet

br opiGHAT CEen gD BPRUS Y ArBehospiFdieyglohexan- 1-carbon
pi valaidis or furoates. Exarrpl es of preferred

PDE4- tor ntioned inc

oo, Fﬁb oy a5 O Bblo R FflethdRy A fifupromethoxy-
(al qlhehal;)tyclohcxami-lomst e, Pumafentrine, Lirimlaste,

or! s ey S o e o 10 ey

( G shiflyommethoxy meny Deprlobaxan-b-oll18, PD- 168787,
T- 44(%{?( ﬁyély/;é e§% 539@)X}1Q11§eth@52§7ph§84)py%(§19§2

D 228 and -
N-(3 1d8ndanetAt® - | - oxo- pyridi n-4-yl)-4-difl uoronet hoxy-

- - C S)-GP-Bhyll matﬂnoywbpmymx et- 1 -
t I lD 5 t[ 2 Xn(e;hc?c}{pﬁlénﬂt)ﬂﬂagg 1d1_n -2
me h E&’ i ?]

6] napht hyridin-6-yl]-N Ndiisopropylb
enzarf- dlycl((pé)lt}(l-@ 6-dihydtoBt-ethyb&8n2ythieny1)-9 H-pyrazolo[3,4-c]-1,2,4-
l)-4- Xy) - 4- met hoxypheny 1] - 2-
pyrroF g %Y[?b%ﬁ? éj# gpent | oxy- 4- met hoxypheny

1- ¢ 4-NCyehopentylan mi:xyd;ph ethyl-3-(tert-butyl 9H-pyrazolo[3 4-c]-

i sot hj QW&ia‘i@i g rlan{yrrol i done -
ci s[ 4-Cyano- 4- opentyloxy 4- met hoxyphenyl ) cycl oh

exan- 1-carbon aC|d] -

2- optibedIBL ivvaceri € Yorne)- o dnantipflets) 'dipitéieBinkessyordasdpRdrthacolo-

or (g)%%ilho@égptag% galts solvates or hydrates. Preferred are salts selected from
the group consisting of hydrochloride, hydrobromide, hydroiodide, hydrosul-
fate, hydrophosphate, hydromethansulfonate, hydronitrate, hydromaleate, hy-
droacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydrooxalate, hydro-

succinate, 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,
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cycl ohexan-1 - one -
ci s[ 4- Cyano- 4- ( 3-cycl opr opyl net hoxy- 4-

wakdéo7owez7eéret hoxypheny 1) cycl ohexan- 1-ol] - PCT/EP2006/010536

(R) - (+) - Et hyl [ 4- (3- cycl opent yl%ky- 4- met hoxyphenyl ) pyrr
olidin-2- yliden]acetate - (S)-(-)-Ethy

I [4-(3-cycl openty | oxy-4-nmet hoxypheny |)pyrrolidin-2-
yliden]acetate -

9 eyal «xﬁb(R)y3(35(26(2j34ﬂidhkmr6thﬁne{B 2ab]pgridhi-6ngl)-(E)-
Vs 9%‘3@@“’@@ %J(% hyaford- Lrheie i ighery LY Al ne

- but \RIPpRhEhig by Dewl qpr@pane acetic acid

2 ‘{2;?2-%4%&@1;.‘;21 QltHYarzngtUlS -REbARSAY] Xo??nﬂﬁ?ﬁghéqyl]acetlc

enanti o ereoneres aOr-a
gl cal?} acceptabl e salts, solvates or hydrat es.
Preferred are salts selected fromthe group consisting

of hydr h|OI‘Id bromde roiodid
oy PUEIRA: B ' ke oo 25 B RBR < Ginstregmeres or as
hy ghamdcoddgically dcospahlslat salts hyolvates edrahgdrates. Preferred are salts

hygélggfegl gi‘c?m rﬁég g&gﬁél gér?%st%:j? aé&éraotgﬁlormed hydrobromide,

hy iy dropedideuen etwmm&m Ehadpiphespliater ef dyydeamethansulfonate,

LT ni ma on e
TSI PRI IR
depayrateynhipdrooxghate, o 5;drpspgwpatf5olmdrobgpzogte78md hydro-p-
VU 5er$e7597fonh{e73§§ﬁﬂ @ANékamples for optronally preferred salts and

Sjé}v(éth g‘l‘?yé&‘é ystz{ltfsI lf%r ose ru I(;]ro})i)tms/s&lrent rs]altsy QLRE)%E,XZOMCS
phomﬂal@beﬁsdn)ddrirra)ds?t hydtates) opropidiatesac diliyaragérbhosphates,
I - PE](‘T“(?-'EfS Sp(lgalfltfs(oﬁ fgrogecshl or ot hi eno[ 3, 2-b] pyri di n-5-y

|') EkEnples of preferred EGFRJinliibtar? whith myayr ba ynertiomed igclude Ce-
| o 0t ER | indWe R )T 1ERL6Y GhPr opane

rcacid -
[2-[[2-(4-tert-Butyl-2-thiazolyl)-5-benzofliranyl]oxym

ethylq eG}ﬂdraﬁﬁhb Qaﬂﬁ’ﬁ%]odi‘%ii YmoFpKARRAIY)-1 Rx8-2-buten-
as ena | ONer s st ef eone
1-yl]lamino}-7- cyc opropylmet{roxy -C 1nazolme
- 4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-diethylamino)-1-0x0-2-
buten-1-ylJamino}-7-cyclopropylmethoxy-chinazoline
- 4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimethylamino)-1-o0xo0-2-
buten-1-yl]amino}-7-cyclopropylmethoxy-chinazoline
- 4-[(R)-(1-Phenyl-ethyl)amino]-6-{[4-(morpholin-4-yl)-1-0x0-2-buten-1-
yl]amino}-7-cyclopentyloxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-6-methyl-2-ox0-morpholin-
4-yl)-1-o0x0-2-buten-1-yl}lamino}-7-cyclopropylmethoxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-
4-yl)-1-0x0-2-buten-1-yl]Jamino }-7-[(S)-(tetrahydrofuran-3-yl)oxy]-
chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-2-methoxymethyl-6-0xo0-
morpholin-4-yl)-1-ox0-2-buten-1-ylJamino}-7-cyclopropylmethoxy-
chinazoline
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[:%)gxa@i/gp@,r Catifigingy queéqﬁ,mya refenadipe, Levocabastine, Loratadine,
|'Mﬁol@tlﬁ@XY@ttdinfehéafE?ﬂéﬁﬂsime Dlmetmdene Clemastine, Bamipine,

A F’% Merﬁr \H%’r Pd}egmgml ﬁjﬁ éar{lme Chlorphenoxamine, Di-

I - néhhydtihatey Diphydhyaltamie; Promethazine, Ebastine, Desloratidine and
Meclozine, optionally in racemic form, as enantiomers, diastereomeres or as
pharmacologically acceptable salts, solvates or hydrates. Preferred are salts se-
lected from the group consisting of hydrochloride, hydrobromide, hydroiodi-
de, hydrosulfate, hydrophosphate, hydromethansulfonate, hydronitrate, hy-
dromaleate, hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydroo-
xalate, hydrosuccinate, hydrobenzoate und hydro-p-toluenesulfonate.

Moreover, inhalable macromolecules can be used as pharmacologically active
substances, as disclosed in EP 1 003 478 A1 or CA 2297174 Al.

Moreover, the compound could be from the group of derivates of ergotalca-
loids, triptane, CGRP-antagonists, phosphodiesterase-V-inhibitores, optionally



car bonyl ] - pi peri di n-4-yl oxy}-7-met hoxy-chi nazol i ne -
4-[1(3-Chl or-4-fl uor-phenyl)am no]-6-[cis-4-(N nethansu
wO t@nwb27dé met hyl am no) - cycl ohexan- PCT/EP2006/010536
1-yl oxy] - 7- met hoxy- chi nazol i ne27--
4-[1(3-Chl or-4-fluor-phenyl)am no]-6-[cis-4-(Nacetyl -
-met hyl -am no) - cycl ohexan-
1-yl oxy] - 7- met hoxy- chi nazol i ne -
4- fir{ theCloiror ef4tht Iracemptbs rtht eaantimhe; (Her diastedeomedrh yhdwiptional-

I MBI olcicafly MUK RIS BB ERE b yrpss there-

subt.onyl - Nnet hyl -

am no) - cycl ohexan- | -yl oxy] - 7- met hoxy- chi nazol i ne -
4-1(3-Chl or-4-fluor-phenyl)am no]-6-(trans-4-di nethyl a
i A- Qema&ﬁs@famkalm%o&wdmemtm@e CE2OtamNg. ne -
4-[(3-Chl or-4-fluor-phenyl)am no]-6-(trans-4-{N[(norp
hol i n- 4-

yl) carbonyl ] - N-net hyl - am no} - cycl ohexan-1| -yl oxy) - 7- et
hoxychi nazol i ne -

4-[(3-Chl or-4-fluor-phenyl)am no]-6-[2-(2, 2-di nmet hyl -
-oxo-nmo f holin-4-
yl)-ethoxy]-7-[(S)-(tetrahydrofuran-2-yl)nmethoxy]-chin
azol i ne -

4-[(3-Chl or-4-fluor-phenyl)am no]-6-(l-nmethansul fonyl -
pi peri di n-4- yl oxy)-7-net hoxy-chi nazoline -

4-[(3-Chl or-4-fluor-pheny |)am no]-6-(
1-cyano- pi peridin-4-y | oxy)-7-

nmet hoxy- chi nazol i neoptionally in racenmc form as
enanti omers, diastereoneres or as pharmacol ogically
acceptable salts, solvates or hydrates. Preferred are
salts selected fromthe group consisting of

hydr ochl ori de, hydrobrom de, hydroi odi de,

hydrosul fate, hydrophosphate, hydronet hansul f onat e,
hydroni trate, hydromal eate, hydroacetate,

hydroci trate, hydrofunmarate, hydrotartrate,

hydr ooxal ate, hydrosucci nate, hydrobenzoate und

hydr o- pt ol uenesul fonate. Exanpl es of preferred dopanin
ant agoni sts whi ch may be nentioned incl ude

Bronocri ptine, Cabergoline, Al pha-D hydroergocryptine,
Li suride, Pergolide, Pran pexole, Roxindole,

Ropi nirol e, Talipexole, Terguride and Vi ozane, op
tionally in racemc form as enantioners,

di ast ereoneres or as pharnacol og
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cally acceptable salts, solvates or hydrates.

Preferred are salts selected fromthe group consisting
hydr oi odi de, PGHERH06/010536
fate, hydrophosphate, hydronetﬁ&nsulfonate,

hydronitrate, hydromal eate, hy droacetate,

hydroci trate, hydrofunmarate, hydrotartrate,

hydr ooxal ate, hydro succi nate, hydrobenzoate und

hydr o- p-t ol uenesul fonate. Ex@bqimss of preferred
antiallergic agents which may be nentioned include

Epi nastine, Cetirizine, Azelastine, Fexofenadine, .
Levioc dBispensing devicgt@diforedispensongstliqued (Ketopartiwar containing

E”'Bitali%(n‘sﬁ ng gf’ﬁe&jugg §§‘P ﬁﬁng S?ﬁgj)[‘ ¢he @@g&ﬁlﬁf device (1) compris-

Cexchl or pheni ram n enir xyl am, ne; . U .
Ch 1B e mavITR Aedlie) €51 AR6LE (B HENERIMBishbe liquid (2) is
Pr Ed“{ﬁiéhi@ii’li)leﬁtheﬁhﬂ:%@ﬁ@n sIRgSLPhafingianBataness\eetion, the ratio of the
optional l.y I.n.racemc form.  a n [ rs, . .

o daebsaitie (U GiRg smokgrr e TGt dhe JREEfoiss segtion being at least
sal2@, solvates or hydrates. Preferred are salts se

| ected fromthe group consisting of hydrochloride,

hydr obrom de, hydroiodi de, hydrosulfate, o
hy d.opPispphsing , devjotr avetdiag taldamat echdrpckedmed imthat the ratio is

drg;’@: , d jtrate, hydrofunmarate,

hydro g?‘% rgg?lg,b’ h%?%%gﬁa?%ng?ﬂ{?y rosucci nat e,

hydrobenzoat e und hydro-p-tol uenesul fonate. Moreover,

i nhal apf eﬂﬁﬁ%:dWi&C Ye&srdipNtdPR14HEY &S2, characterized in that the

pharmacol ogi cal |y active ,substances, as disclosed in .
Ep NoZaim (d7er APChS)Coomprses7al Ast Rhe Shy@r change 1n cross section

CONRRMNCalERHAE sBetidrisam3t h4) withubreefandeymalptiess éctional areas.
ergotal cal oids, triptane, CGRP-antagonists,

phosphodi esterase- V-inhibitores, optionallyin the
f or4n oDidpeasingadavideesccordiagenaamtyi ameof thet preceding claims, charac-

o SRFLERTRGE GRS SOt Y S RIS 3 SR ply about 1
of . toA3 miver anddoeshatfthalskeallssdside (d2hjsdbetevegotadd e 0.3 mm, pref-
er ga.tdgg outod R 0 é(n%@ spensi ng device (1) for

di spensing a [1quid in particular containing or
consisting of a drug, as a fine spray (3), the

di spenpjigiensyl didel hcRdME! Bl i1y ne6L meep&e@dihgvdmima charac-

O ehit b Bk T b e

cross section, the ratio of the largest side (dl) to

;? e?: a tiépee%tsinsg' (geeviéedgl)) {3t dﬁﬂ)%néihgta ﬁﬁ&ﬁs(ﬁ,eiﬁtﬂa?ﬁahﬁf B&ntaining
or consisting of a drug, as a fine spray (3), preferably according to any one of
the preceding claims, the dispensing device (1) comprising a nozzle (4) having
a duct (5) through which the liquid (2) is dispensable, the nozzle (4) or duct
(5) comprising at least one sharp change (12) in cross section and/or alternate

sections (13, 14) with large and small cross sectional areas.

7. Dispensing device according to claim 6, characterized in that the change
(12) is step-like.



10

15

20

25

30

35

2.0. 2. Dispensing device according to claiml1,
characterized in that the ratio is between 2 to 20,

wQe@esziéy about 3 to 10. 3. Dispensing devi CRCT/EP2006/010536

according to claim1 or 2, cha%cterized in that the
nozzle (4) or duct (5) conprises at |east one sharp

change in cross section and/or alternate sections (183,

14) with large and snmall cross sectional areas. 4.

Di 8pemdspansidry deeicacacoording tooclaimy Gooe Tofchahacterized in that the

2 ERHUACT e (P00 LAY ok o, 868 ecions

toa®amm and/or that the snallest side (d2) is between
0.05to 0.3 nm preferably about 0.07 to 0.2 nm 5.

Di spensi ng devi ce accordjng to any ope of th
pr 8ceddIFRENSING AQVICe ASFUEINEHO; 3y one0F plaims ﬁéOf& gharacterized in

Cr et the&6hd 012)wﬂﬁmtb hIsurm@bx@hdibgcdtaéwIsalssta@ually ra-

SRy ré?arﬁaﬁﬁssﬁnﬁ%ﬁbeavalewﬁ?r?'%Pf tedige @ o "

fine spray (3), preferably according to any one of the

5 18 Tiaerie Bvie AEeqHBRTY %%r?eoég ERih 5ERahalcRized in
I i thatdrangitions behwpamthelternathseetdons € 3( 4%) formisharp(@)step-like
Seg?griﬁ?sgg%% ér%?{@e g, sharp change (12) in cross

Jor alternate sections (13, 14) with |l arge
and small cross sectional areas. 7. Dispensing device

acqtpr Iqbsx Stﬂsﬁg Hedioe @cc@rlaﬂ{g?\g gﬁy 6ﬁ§|dfézlg@g%? tdtPﬁlOC*éﬂﬂﬁi@terlzed
Hhh% the ael?emetwa@wﬁ?iﬁamgwfﬂr G St?ﬁ%l%aé ?’i%s i's

nDre_than 20% preferably nmore than 50 % in cross

ond 2o SPeRHEE gevige BeCRm Y aby Bud Qi rienss bifd lchamggterized

( 1) that therato dfytha csessfsectomaltaraal |orﬁghaﬂargeassttlon(s) (13) to the

Q?Jsgrktehﬁ‘{n!lﬂ a[r@? %F%é %nﬁ'il { c??fi(’sﬁr(aﬁ ﬁ hfork tﬂ?arm'f preferably

rec Spensi
demqreth:m:bﬁm ng to any one of claims 6 to 9,

characterized in that transitions between the

alternate sections (13, 14) form sharp or step-li
Chgagéiiqur@;}ng ﬁe\glpgg@gcgr@iqg? i any one of claims 6 to 12 cﬁaracterlzed

in that the alternate sections (13, 14) respectively have a length of 1 to 5 mm
Or more.

14. Dispensing device according to any one of claims 6 to 13, characterized
in that the cross section of the duct (5) is substantially flat, oval, rectangular or
square.

15. Dispensing device according to any one of the preceding claims, charac-
terized in that the cross sectional area of the duct (5) is between 0.02 and 0.4

mmz.

16. Dispensing device according to any one of the preceding claims, charac-
terized in that the mean hydraulic diameter of the duct (5) is less than 1 mm,
preferably about 0.1 to 0.6 mm.



11. Dispensing device according to any one of clains 6
to 10, characterized in that the alternate sections

W@ 21®y/obeage sim |l ar cross sectional shapes. 12.PCT/EP2006/010536
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Di spensi ng devi ce accordi ng t-30any one of clains 6 to

11, characterized in that the ratio of the cross

sectional area of the large section(s) (13) to the

cross sectional area of the small section(s) (14) is

mod @. Dispenkirg, devie¢ acedrdingtar anyt bae of the pieding claims, charac-

Di i ice.. ' f ' C g

122, BB 35118 OTTREACHAh BT AR ST 0 B¢ bifln i di-
14pmetespddhe duety(Shis/eetweerdgand HI00] prafembibetwesnrld. and 250.

14. Di spensing device according to any one of clains 6

to 13, characterized in that the cross sectiqgn of the

dud8. Dispsnsing deyisarearding toaany goaiof the presedingaelabms, charac-

SqtkzRd ifk ThatPhé RERAE (¥) SRMpESesaRGRIPI B8cts @5 pimypR el Of
the preceding clains, characterized in that the cross
sectional area of the duct (5) is between 0.02 and 0.4

k9. Dispdasipedeviog adeotding acamy dhooftthe proceding clhind)echarac-
precedin tﬁltathgsd' cehalr ac etver i fl d in that the an, wine d

hy st (e disPedpingrdevit (0 combrist agoegne o slaging down
pr tfeepraphgatidioueloCityl of thdsiirayntd )L in partspsarsa dgfider (L9, prefera-
acwgt'c}ﬂ?ﬁs‘ﬁﬁg?“? ﬂg&lgf@)t&g?lﬂ%ﬁgfdl ng cl ai ns, charac

teri'ze rati‘o | engt h of the duct
(5) to the nean hydraulic di ameter of the duct (5) is

bebpePisperiifh dACe aBEGURIAR) Xn@@h%@@hé?r@é@i@&airﬁﬁ-charac—
Di spen |,n% dexl ce accordjng té any one of, the  — |
pr EdEE0 tatdnrlispenaingdavise Ga gomprissas Jehinpipgingemeans (17)

B_Affoﬁmmh'g atMehst e jegy ¢Py %d Blow dopar el ;?Jﬁpageﬂion velocity of
ensi n ev),ce accordadil n 0 an one.;o e
o DR Co S RS Separde M b RS (20

di spensi ng device (1) conprises a neans for slow ng

do f ; LS
ot ?JF%%%‘%??\%*B%’%FX?@%@, 0oy ghEBERRE Heceting {lms, charac-
t hterivedzinethat the dispgasingsdevicn (1)DFeppris¢sngompuasged or liquefied
ac | YiheNg®d (J)he preceding clainms, charac
te%?;{'zgdgqg#?ﬁgitk t heﬁ]éli sée)nsi ng device (1) conprises a
jet inpinging neans (17)
22. Dispensing device according to claim 21, characterized in that the dis-
pensing device (1) comprises a reservoir (8) containing the liquid (2) and the

gas.

23. Dispensing device according to any one of the preceding claims, charac-
terized in that the liquid (2) contains liquefied gas and/or at least one liquid
drug.

24. Dispensing device according to any one of the preceding claims, charac-
terized in that the liquid (2) is a solution, suspension or dispersion.

25. Dispensing device according to any one of the preceding claims, charac-
terized in that the dispensing device (1) comprises a metering device, in par-
ticular a metering valve (9), for metering the amount of liquid (2) dispensed
during each dispensing operation.
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for inpinging at |least two jets (P) to slow down the
propagati on velocity of the spray (3) and/or to m X

wa@epanet7es drugs or liquids (2). 2 1. Di spensi nBCTER2006010536

according to any one of the pﬁ@ceding cl ai ms, charac
terized in that the dispensing device (1) conprises
conpressed or liquefied gas for dispensing the liquid

(2). 22. Dispensing device according to claim 21,
characterized in that the dis pensing device (1)

CORRr . O )

ana; plReringAREP aboording RAMA BhODf (he ploclld didims, charac
onterizedtiRethpt theedispepsingidgkice i dcamprises aemonioringtdevice (19)

th b SR o [ ' fdj i is-
"ol B e g gy Oty Sahin o

. 24,
an?e@%%gepmﬁﬂggﬁreceding clainms, charac terized in
that the liquid (2) is a solution, suspension or

O St o BB Y Bof ST b e g e
di sqeizediinghatathie déspehdingalepides@s isa pedferabhy oetd\inkader, iim particu-

patticul ar. ' valve (9), for netering the
amgqfr?t’%‘d’%qn%qd@%é?%%lgrdi spensed during each di spensing

operation. 26. Dispensing device according to any one

perat! D spensi ng : .

o S DIRRERTHL O} SR 86 LR GHHe bl s, charc

( 199rlaedrmgb@ﬁntbﬁ isnemsingdeyase O comprites dheiligpich@) rgntaining at

Op@Ladt lbABSofOhn Fa‘ﬁﬁ@h@liiﬁtﬁgﬁ:hﬁﬂe@ﬁef@sﬁﬁﬁétﬂbhﬁﬁ%ﬁc@lﬁ; a steroid, a
n

Di ng .devi ce cor di to an of the, . . .
or SRR thib ot LTS aetagdnist b £ K Afhaskathibitor, and antial-
di $grgivainng device (1) is a preferably oral inhaler, in
particu lar a netering dose inhaler. 28. Dispensing

devi ce according to any one of the preceding clains,

charac terized in that the dispensing device (1)

conprises the liquid (2) containing at |east one of an

anti cholinergi cum a beta-synpathom neticum a

steroid, a PDElIV-inhibitor, a LTD4-antagonist, an

EGFR- ki nase-i nhi bitor, and antiall ergi cum



