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‘et ami netic drugs and a novel anticholinesterase drug 5 The present
invention relates to novel pharnmaceutical conpositions based on beta2
agonists with a long-lasting effect and salts of a new anticholinergic,
processes for preparing themand their use in the treatnment of respiratory
conplaints. 10 Description of the invention The present invention rel ates
to novel pBegedsstitficcal conpositions based on beta2 agonists with a

l ong-lasting effect and salts of a new anticholinergic 1, processes for
preparing tMesicamenterentainingbetamimesia dargs and agsgvelandicholifiestenssai nt s.
Wthin the scope of the present inventi‘g@ldzhe antichol i nergi c agents used
are the salts of formula I Me\+/ Me N 5 wherein X denotes an anion
with a single negative charge, preferably an anion selected fromthe group
consi sting_of chloride, brom de, iodide, sulphate, phosphate,
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10 Description of the invention

The present invention relates to novel phamaceutical compositions based on
beta; agonists with a long-lasting effect and salts of a new anticholinergic 1,
processes for preparing them and their use in the treatment of respiratory

15  complaints.

Within the scope of the present invention the anticholinergic agents used are the
salts of formula 1

Me\+/Me x
0 H
0.0
Me
20 l 1
wherein
X - denotes an anion with a single negative charge, preferably an anion

selected from the group consisting of chloride, bromide, iodide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate,

25 citrate, fumarate, tartrate, oxalate, succinate, benzoate and p-
toluenesulphonate.



pref erabl y Wo oxbgime75 Most preferably, the salts of fornmul a go@Egufgss
Wherein X - denotes an anion with a single negative charge selected from
anong the chloride, brom de and met hanesul phonate, preferably brom de. 10
Particularly preferred according to the invention is the salt of fornula 1
wherein X - denotes brom de. Anticholinergics may appropriately be used to
treat a nunber of diseases. Particular nention should be made, for

exanple, o treatment qf asth or 15 D (chronic obstructive

pul nonary Eiré%gﬁ%!y’. oﬁalprogg?mﬁﬂatri‘tiﬂ?élsﬁds"é Qe W 92/ 16528 proposes, for
exanpl e, aM1chol i nerdghoteswini ahiohawith a siragdhagatite cRggelscldtted FroR| BAIARSI C
structure. The probl L.C 2) |.5..based is th reparation of
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| ong-1asting activi Pyefermblgbramidehi s probl em WD 92/ 16528 di scl oses inter
alia bemzilic acid esters of scopine, tropenol or tropine. For treating

chronic disgases it is often desirable to prepare pharmaceutical 25
conmposi ti oﬁ@oiﬂﬁe?qlﬁﬁgﬁﬁﬁﬂéé’ﬁq@@? flewe UseRiWhelRIN general |y ensure that
tﬂe conc_eMt'r?]Eion pﬂehb@saméamanwbﬁ%%dn@eﬁ@gélw%l 1earge iefirge éﬂ]@m among

t herapeutic effect i in the or a longer period of tine

wi t hout the need forﬁ%éﬁaﬁﬁé’r%%a? F‘E‘§|rx%fbﬁ58§¥'Pfﬂ%ﬁaetﬁog'i?ée@g’m biomideed
repeatedly and all too frequently. Mreover, if an active substance is
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parti cul ar &y YRIQRSBIANIES provi de a phar maceuti cal conposition which can be
used to therapeutically good effect by adm nistering it once a day (single

dose). A Lnal e. appl icati on per. has the advantage that the patient can

becone ac%ﬂg%w&gf [N auﬁtdgfy?lg;e%eg ke treaba ndmaenal fipesseshe

medi cament Patticuiz35neaticri sbwd bei nmadef fot bradiale, oNMOBLABTER bf Asthma or
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’ 92/16528 proposes, for example, anticholinergics which have a scopine, tropenol

or tropine basic structure.

The problem on which WO 92/16528 is based is the preparation of

20  anticholinergically active compounds which are characterised by their long-lasting
activity. To solve this problem WO 92/16528 discloses inter alia benzilic acid
esters of scopine, tropenol or tropine.

For treating chronic diseases it is often desirable to prepare pharmaceutical

25 compositions with a longer-lasting effect. This will generally ensure that the
concentration of the active substance needed to achieve the therapeutic effect is
present in the body for a longer period of time without the need for the
pharmaceutical composition to be administered repeatedly and all too frequently.
Moreover, if an active substance is administered at longer intervals of time, this

30 contributes to the feeling of well-being of the patient to a considerable degree. ltis
particularly desirable to provide a pharmaceutical composition which can be used
to therapeutically good effect by administering it once a day (single dose). A
single application per day has the advantage that the patient can become
accustomed relatively quickly to the regular taking of the medicament at a

35  particular time of the day.



all, the desired onset of the activity after the admnistration o
pharmaceutical conposition should occur relatively quickly and ideally the
activity should remain 5 as constant as possible over a fairly |engthy
ensuing period. On the other hand the duration of activity of the

phar maceuti cal conposition should not greatly exceed a period of about one

day. |deal Ify. _an active substance shoul d have an activity profile such
that the prle'f)éﬁalé’tt?%Hs ag ayngricanant feradrepisyedipn icpaeendash the active ended t o
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Vi ew t hi - glistd - act r ti.cal copbinations according
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t he individual conpounds used in nonotherapy in the usual way. As a
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when t he t @esactlinesaltsuisommdad howe wimestthisrredusemeht.aneously in a single

active substance fornulation and when they are adm nistered successively
in separatgyfor.rrul ations. According to the invention, it is preferable to

adni ni st er U IS0GY o7 HPexReMeN ebeliciainesrramts effertinattiedady @ in a single

f or nul at i oaynergistic effect can be observed in the treatment of inflammatory and/or

20  obstructive diseases of the respiratory tract if the anticholinergic of formula 1 is
used with one or more betamimetics 2. In view of this synergistic effect the
pharmaceutical combinations according to the invention can be used in smaller
doses than would be the case with the individual compounds used in monotherapy
in the usual way. As a further positive aspect of the present invention, unwanted

25  side effects such as may occur when beta2 agonists are administered, for
example, are thus reduced. Undesirable side effects in this context are, in
particular, the stimulant effects on the heart which are sometimes caused by
betamimetics, especially tachycardia, palpitations, angina-pectoris-like pain and
arryhthmia.

subst ance whoobosrogtro be gi ven nmust neet particul ar requi re"ﬁf‘l‘/épos{'zdsreﬁé of
t he

30  The effects mentioned above may be observed both when the two active
substances are administered simultaneously in a single active substance
formulation and when they are administered successively in separate formulations.
According to the invention, it is preferable to administer the two active substance
ingredients simultaneously in a single formulation.



WO 03/ 08709WCA03RETAEP03/ 03689 Wt hin the gcope of the presenpeir/pegbhbayd,
any reference to the conpound 1' is to be regarded as a reference to the
phar macol ogi cal | y active cation of the following fornula contained in the
salts I : Me\+/Me N 5 In the pharmaceutical conbinations nmentioned above
the active substances may be conbined in a single preparation or contained
in two separate formul ations. Pharnmaceutical conpositions which contain

he active gk ces. | 2 inh a. single preparation are preferred
;ccor di ng t\éh{p ﬁlteﬁ%n%zﬁeiogﬁﬁe Pﬁe%?r%‘fe@r“gﬁ %&ff SISNCR AP e EPAIPOYRAS isatoe
preferably hserpaided ke d wiereaceitmthe D?Tmm%icaly%cgﬁéﬂagbr‘%ﬂ% feds"%ging

I nventi on. : rm betam netics a .

ref erence tféﬂrﬁrgeéﬂtg@%ﬁtlﬁ grhéagﬂ\s;g?rgr $1607 m xtures thereof. Accordingly,

any reference to the preferred conpeunds 2 according to the 15 invention,
the salts of salneterol and fornoterol, also includes the rel evant
enantioneric salts of R-sal neterol, meterol, R R fornoterol,

SS-fornot erol R S-fornoterol,O tgrol and the m xtures thereof,
while the enantioneric salts of fol and RR-fornoterol are of
particul ar inportance. The conpounds 2 al so be present according to the
I nvention in the formof the 20 hydrate ol vates thereof. The

| ong-acting betam netics 2 may al so be tWe

1
5
In the pharmaceutical combinations mentioned above the active substances may
be combined in a single preparation or contained in two separate formuiations.
Pharmaceutical compositions which contain the active substances 1and2ina
single preparation are preferred according to the invention.
10

Salmeterol salts or formoterol salts are preferably used as the long-acting
betamimetics 2 according to the invention. Any reference to the term betamimetics
2 also includes a reference to the relevant enantiomers or mixtures thereof,
Accordingly, any reference to the preferred compounds 2 according to the

15 invention, the salts of salmeterol and formoterol, also includes the relevant
enantiomeric salts of R-salmeterol, S-salmeterol, R,R-formoterol, S,S-formoterol,
R, S-formoterol, S,R-formoterol and the mixtures thereof, while the enantiomeric
salts of R-salmeterol and R, R-formoterol are of particutar importance. The
compounds 2 may also be present according to the invention in the form of the

20  hydrates or solvates thereof.

The long-acting betamimetics 2 may also be the salts of the compounds of
formula 2a’,



wherei n RW@RYOBRO9Rhi ch may be identicalsor different denotechydsneRagor
Cl-C4-alkyl; R3 and R4 which nmay be identical or different denote
hydrogen, Cl-C4-alkyl, -0- 5 Cl-C4-al kyl, - C -C4-al kyl ene-O Cl -C4-al kyl
or R3 and R4 together denote one of the bridging groups - Cl-C4-alkyl ene-
or -0-Cl-C4-alkylene-O. 10 Preferably, salts of the conmpounds of fornula
2a' wherein R and R2 which may be identical or different denote hydrogen,
methyl or ethyl; R3 and R4 which ngyybe identical or different denote
hydr ogen, nethyl, ethyl, propyl, Het hoxy, ethpxy, methoxynethyl, or
net hoxyet hyl , or 15 R3 and R4“tagether-Henots Rf the bridging groups
propyl ene, butyl ene, -0 ethyl D or -Op ene-0 are used in the
conbi nati ons according to the_inge Lzsaably, salts of the
conpounds of formula 2a' Hihereifh 25 y be identical or
pref er abl y drogen; R3 and R4 which

di fferent denote hydrogen or yl, f
may be identical or different dengte hydrogem® nethgl, ethyl, propyl,

butyl or nethyoxynethyl or R3 andlR4 together denote one of the bridging

groups butyl ene or -0-ethyl ene-Pare used in the combi @Rfions according to
the invent| WO 03/ 087097 6 PCT/ EP03/ 03669 Mbst preferably, according to
the inventiqQn, "the salts of the follow ng conpounds of fornula 2a" wherein
a) Rl and R arehidfe Minicogey beniieREcalmt diferdandéeotettystoger obChIC Rilkgnd R2

and RS and e aRor e il el e BRAliCa B Moo nb et WAHGHIL GarC SAIO RS g
R4 t oge? heF1dendkyl but yI ene;

- C1-Cs-alkylene-O-C4-C4-alkyl or

R® and R* together denote one of the bridging groups

- C1-Ca-alkylene- or -O-C1-C4-alkylene-O-.

10 Preferably, salts of the compounds of formula 2a’ wherein

R'and R*>  which may be identical or different denote hydrogen, methyl or ethyl:
R®and R*  which may be identical or different denote hydrogen, methyl, ethyl,
propyl, butyl, methoxy, ethoxy, methoxymethyl, or methoxyethyl, or
15 R® and R? together denote one of the bridging groups
propylene, butylene, -O-ethylene-O- or -O-propylene-0O-

are used in the combinations according to the invention.
20 More preferably, salts of the compounds of formula 2a’ wherein

R'and R*>  which may be identical or different denote hydrogen or ethyl,
preferably hydrogen;
R*and R*  which may be identical or different denote hydrogen, methyt, ethyl,
25 propyl, butyl or methyoxymethyl or
R® and R* together denote one of the bridging groups
butylene or -O-ethylene-O-

are used in the combinations according to the invention.



or e) Rl awgb RRostesnte hydrogen and R3 agd R4 together denotmTifbozlfdsse
ethylene-O; or f) RL and R2 denote hydrogen and R3 and R4 denote
tert.-butyl or g) R and R2 denote hydrogen and R3 and R4 denote

i sopropyl; or h) R and R2 denote hydrogen and R3 and R4 denote

met hoxynet hyl 15 are used in the conbinations according to the invention
The conpounds of formula 2a' are known from WO00/75114. O the conpounds

nent i oned ove h struct re . defined j , erein R and 20 R2 denote
hydr ogen aﬁ@o%@l@tﬁ&ﬁ%ﬁ' Bgé?ﬁaﬁmvs'ﬂ jé%ﬁ\éﬁ%ﬁgm%/foi“ﬁ’ﬂm%ﬁmpplm@%e
phar maceut b&’éclrnnﬂmﬂlhwhEM according to the invention. The acid addition
salt of this conpound is hereinafter referred to as conpound 2aa, while
any reference to the free Pase of this conpound is characterised by the
desi gnati on 2aa®8) acc& @R’ denetschyidsogeowang R @ntuRadendle &hplybr Et hyl 25 ™
2aa’ |G the phab;facem"a%iR%eaﬁ@teﬁyo?@@eﬁéﬁ@w'é?@ ROGbRGte! PYFRE 1N L he

m of their

salts of the or nmul present 1 n t
racemat es, V\DO§;T8 8"9 BciprpsHtogamns énaﬂgl%rﬁ‘?@t%hyﬁﬁ%@reé t her eof .
The separation df th&'emarR? derste Hydesgdrhand RIGHIBRogdiYerRfertié bugferas!t
using nethods k {)wn inthe art (e.g. by chromatography on chiral phases,
etc.) If the sal'ts of the conpounds of fornula 2a' are used in the form of
their enantionees, i R'iandpd? decotednidyogaresed Bland R? togethidraidnotnadt i oner s
in theydR confi géfi%érfé"gat i he G OH group. The al kyI groups used, unless
otherw se stated, "are branched and unbranched, ado%yqi roups haV| ng 1 to 4
e

carbon atons. EXanpl Bs andcRiudenotadivejegernsamy R’ an nade tetitiyutyl dthe gr oups

methyl, ethyl, gyopyR%yndm% uéncﬁfexhy@mgé?ﬂahd R:’@n%:qa‘béerﬁ&%%cs ﬁFbpaﬁloorby the

abbrevi ati ons I\/R Pr OFhQ L{ Un| ess ot hﬁgw se st at ed efinitions
T"and"R* denote h hydrogen and R® and R denote methoxyme yl

15 are used in the combinations according to the invention
The compounds of formula 2a' are known from WQ00/75114.

Of the compounds mentioned above, the structure defined in a), wherein R! and
20 R?denote hydrogen and R® and R* denote ethyl, are exceptionally important in the
pharmaceutical combinations according to the invention. The acid addition salt of
this compound is hereinafter referred to as compound 2aa, while any reference to
the free base of this compound is characterised by the designation 2aa’ according

to the following formula :
OH

H
N

HN
Ethy!l

25 0 2aa’

In the pharmaceutical compositions according to the invention, the salts of the
compounds of formula 2a' may be present in the form of their racemates,



10 propyl awmlodyodzpb7al so include all possible isonmeric for nﬁa@;flEﬁd%ﬁmgé@ups
in question. Thus, for exanple, propyl includes n-propyl and iso-propyl
butyl includes iso-butyl, sec. butyl and tert.-butyl, etc. The aIkerne
groups used, unless otherw se stated, are branched and unbranched 15
doubl e- bonded al kyl bridges with 1 to 4 carbon atons. Exanples incl ude:
net hyl ene, et hyl ene, propyl ene or butyl ene. The al kyl oxy groups used (al so

known as -0-Cl-C4-al kyl .grou , ess otherwi se stated, are branched and
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question. Thus, 25 for exanple, propyl oxy incl n- pr opyl oxy and
| so-propyl oxy, butyloxy includes iso-butyloxy, sec. butyloxy and
tert. - but yl BRyRIKYt groups aisadr dniask eiherwisg sthted, appbrarshedimmdusemianthdd n t he

rethyl oxy. SR/ RGRERS S F%%&atgéiﬁ@%%@}ﬁvg%r oo hiet R bt or r e
to as met hoxputyetThexgroups omstkyl, @thybbﬁrewl orBUtM B bBEIRRIY Ssd SQ;E%?%! 3369
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Th | kyl
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Ty o, Topmoyt dh, ity 41ka dac dh BsciBlesGhRRC Yoo BPMBNI LML Frapdtticille o

conpounds 2hgidar exaepk, tpadmri lncﬂudmm-paomdfaﬂdem@rdmyl phutgi |ﬁbl@1§e§ add-Yutyl,

accept abl e ddition.s thereof Exanpl es of physi ol ogically
accept abl es%%bgjtg G{t] 5tnb§I I Cof the betaminmetics 2 accordi ng to the

i nvention are the pharnaceut | cally acceptable salts which are selected
from anong_the salts of hydrochloric acid, hydrobrom c acid, sul phuric
acid, phogﬁh%laﬂlﬁ"%'@ @rouﬁétq‘ﬁ&ﬁegﬂlﬁﬁﬁ@tﬁw&ﬁﬁ statest @re branghed dnchembranabed,

succi nisc 1901%%3:}] rx!o%‘ate{lg)?l%%ﬁg?s Wltrhr1 ? Gafborf AohfY IE%<e:1mples’§ irtlude:

- hydr oxy- 2- nap al'enecar box
methylene, ethylene, propylene or butylene.

The alkyloxy groups used (also known as -O-C4-C4-alkyl groups), unless otherwise
stated, are branched and unbranched alkyl groups with 1 to 4 carbon atoms which

20  are linked via an oxygen atom. The following may be mentioned, for example:
methyloxy, ethyloxy, propyloxy or butyloxy. The groups methyloxy, ethyloxy,
propyloxy or butyloxy may optionally also be referred to by the abbreviations MeO,
EtO, PropQ or BuO. Unless otherwise stated, the definitions propyloxy and
butyloxy also include all possible isomeric forms of the groups in question. Thus,

25  for example, propyloxy includes n-propyloxy and iso-propyloxy, butyloxy includes
iso-butyloxy, sec. butyloxy and tert.-butyloxy, etc. The word alkoxy may also
possibly be used within the scope of the present invention instead of the word
alkyloxy. The groups methyloxy, ethyloxy, propyloxy or butyloxy may optionally
also be referred to as methoxy, ethoxy, propoxy or butoxy.

30



4- phenyl ci wwos/os7@er d, 5- (2. 4-di fluorophgnyl)salicylic acidpef/eEBhakssAci d.
JIf desired, mxtures of the abovenentioned acids may al so be used to
prepare the salts 2. 15 According to the invention, the salts of the
betam netics 2 selected fromanong the hydrochl oride, hydrobrom de,

sul phate, phosphate, fumarate, nethanesul phonate, 4-phenyl cinnanmate,
5-(2.4-difluorophenyl)salicylate, naleate and xinafoate are preferred.

Par t I | o] ral
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4- ph I t en I ¢yl at e and especi a
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of 2 inth ﬁ'largfh of for er ol l.ect Eid from )t{dr ochl ori de, sul phate

and f unar a Seets SHbeasS R v Tt S ereleRrate car@oupsh & shay b
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| th he
I:gﬁrpnghﬁzio Eagﬁﬁg f?ée &f plﬁ{’%?(%lo@c ifé@@ér%ablgéﬁ & %Jj{ifﬁ%r? sells oﬂ e%t(éﬁ:ir%gg?%ﬁ
whi ch t he afedraicto;thedarantion ateltiye pherr@me;dlcavmer:@eptabiemmamcm @vent i on
refers to b@lb@f@dﬂ?émcéitht!; He s416 mﬁ dr@cﬁl@ﬁc bem rob?tﬂn%aéélt?e digH (53 S

i ndicated b re oun exa erre

bet ani net i éé dpp F‘%@Bﬂf ,trBG e?H‘PBHN%@P*‘%fﬁC&ﬁ'Ca%C@ femaria a§1§1 SUEBINIA

i ncl udkd t hacidf laetic lamis ouﬁcbormmmﬁrm acusa'l-hif?tileij ﬁéphﬂh@lé?@&ﬁd me@ﬁc gf:.d t
formul a 2ay refer un ac ing to
the inventi @%&fﬁ@%rﬁn@faecﬂég %(%;Héﬂ°§¥%ﬁ r?y&’sﬁ'ﬁ?yg'ﬁﬁ hﬁ\ﬁiﬁ"é 8|dcgf;1 acid
addi ti on s@esiret thﬁe&@ﬁﬁwfn@b\cﬁn@ﬁim@dmﬂux Gty .al0be 3158810 Preare the

PCT/ EPO3/ 086692 Wthin the scope of the present invention the betam netics

2 may possibly also be referred to as synpathom netics or beta-2-agonists
(02-agonists). Al these ternms are to be regarded as interchangeabl e for

t he purfosascoidind® pedsesrition) tensalenof tﬁelbétémﬁn@tmbelbﬁéd)ﬁr@ﬁsﬁ?ﬁon whi ch
cont ai n. i freAats PrORES TR PR P08t PRRT AL JUIRTR o6 of 1 and 2, a
phar maceut incéhanesadiwneais | £pbanylcienamiate, &2 Aadifiaspelogénytlsalipyletec naleate
and xinafoate are preferred. Particularly preferred are the salts of 2 in the case of
salmeterol selected from among the hydrochloride, sulphate, 4-phenylcinnamate,
20  5-(2.4-difluorophenyl)salicylate and xinafoate, of which the 4-phenylcinnamate, 5-
(2.4-difluorophenyl)salicylate and especially xinafoate are particularly important.
Particularly preferred are the salts of 2 in the case of formoterol selected from the
hydrochloride, sulphate and fumarate, of which the hydrochioride and fumarate are
particularly preferred. Of exceptional importance according to the invention is
25 formoterol fumarate. Most preferably, the salts of 2 in the case of the compound
2aa’ are selected from among the hydrochloride and maleate, of which the
maleate is particularly preferred.

Where the present invention refers to betamimetics which are not in the form of
30  salts, this is indicated by a reference to compounds 2'. For example, the preferred
betamimetics 2' according to the invention which are not in salt form include the
free base of formoterol, salmeterol or the compounds of formula 2a', whereas the
particularly preferred compounds 2 according to the invention are salmeterol
xinafoate, formoterol fumarate or an acid addition salt 2a of a compound of
35 formula 2a’".



I nventi on MéD&a8/e87093 t he abovenenti oned gharmaceuti cal conpasitEmig8ks ch
do not contain any pharmaceutically acceptable carrier in addition to
therapeutically 10 effective quantities of 1 and 2. The present invention
also relates to the use of therapeutically effective quantities of the
salts 1 for preparing a pharmaceutical conposition containing |ong-acting
betam netics 2 for treating inflamuatory or obstructive di seases of the
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nmol ecul ar wei ghts of the variousS salt forns. Therefore, the weight 30

rati os specified bel ow were based on the cation 1' and the free bases 2' of
the bet aniThetpreserstahveitonaiso felatmatieted ugsadf lﬁ‘@ap@lﬁmv%ﬁ%@ﬁve guaﬁﬂ"ﬂ%ound

of formul r nd. R2 denote h and engt e
ethyl) whi @Pg%a%& FW&?%%% ’i‘c@&?‘&f "Ry ‘i\éﬂBO'%R%'ﬁPF &an%r@nsé?mbag 10
PCT/ EPO3/ Ogewmﬁﬁi@S@f@r treeting irfemmostoby navbsinsctveatisetlisey dfahe hespiratent | on
nmay ﬁ?nt ai ﬁfabt Ialﬁéi(?n!%fl y, e b%eglg?rﬁreﬂﬂorfl ?éeigfaétg%%e aBBie@éﬁﬂBé%% %5' f§Atios by
wei
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W thout restricting the scope of the invention thereto, preferred

Within the scope of the present invention the compounds 1 and 2 may be

administered simultaneously or successively, while it is preferable according to the

invention to administer compounds 1 und 2 simultaneously.

20  The present invention further relates to the use of therapeutically effect amounts of
salts 1 and long-acting betamimetics 2 for treating inflammatory or obstructive
respiratory complaints, particularly asthma or COPD.

The proportions in which the active substances 1 and 2 may be used in the active

25 substance combinations according to the invention are variable. Active
substances 1 and 2 may possibly be present in the form of their solvates or
hydrates. Depending on the choice of the compounds 1 and 2, the weight ratios
which may be used within the scope of the present invention vary on the basis of
the different molecular weights of the various salt forms. Therefore, the weight

30 ratios specified below were based on the cation 1' and the free bases 2' of the
betamimetics salmeterol, formoterol and the compound 2aa’ (= compound of
formula 2a wherein R' and R* denote hydrogen and R® and R* denote ethyl) which
are preferred according to the invention.



conbi nat i oWg0 08/08708md 2 according to theqpnvention may contamynghgﬂg@ggon
1" and fornoterol 2' in the follow ng weight ratios: 1:5, 1: 2 2,
1.1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1,
9:1,10:1,11:1,12:1,13:1,14:1,15:1,16:1,17:1,18:1,19:1,20:1, 21:1, 22:1,
23:11,24:1,25:1,26:1,27:1,28:1,29:1,30:1,31:1,32:1,33:1,34:1, 10
35:1,36:1,37:1,38:1,39:1,40:1,41:1,42:1,43:1,44:1,45:1,46: 1,47:1,48: 1,
49:1,50: 1, 51; 1,53:.1.54:1.55:1,56:1, 1,59:1,60:1,61:1,62:1, 15
63: 1, 64: 1, .elr?%%mﬁ‘:@%'t"ié'é@"l '%@“OI*WOP@W} P nveatian mayiconfain Yend 27
77:1, 78: 1, Tothe easeloBibrhp8Rol]l f@3xbnie 1in85tids BP whidght:rangBglrdA 11106 1,
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conposi tions ad he rventi 8 ¢8R
and 2 are rof Hal 091adn1n|stered so that the pharmacol ogically active
cation 1 and fornmoterol 2 are present together in doses of 5 to 5000g,

prefer romlOt ﬁ?%&g ferablyfrom15to 1000g, better still
from 2 20 65866"9&’ ‘?)SftVCt”%&: rHHORG Afdhe Hventios dersko, ATetamesD t o

ggggr d:o;]ef eoatb:hryat:dnvsocm #éond @ ﬁ@girllndfw tr;@r??m{ﬁan ﬁ\@?tﬁdﬁlgélh?ﬁé cggot?r ‘ﬁ%tdgr ol
2' such ?h?@ﬁﬂgrqlgfmgqgéﬁgl% elgﬁw%:tlgsd 14s1a%a1u# gé %dpg’ éﬂ)gg"QOpg
B S i, S e e e g

! ! 3 33
135pg, é gg ]f&ﬂggg;g? Oégg 155p§ Og 0p 5pg, 6*pg,
185 % 39d548:1 di2: ‘zf‘%% 4@204&31 4650 di7:1, 480
23588, 240p9:1, HABNEH1: 2592)9 5295841, 360p&6: RBMY, 5@?099,1 %65“0@1 A ggpg,
33500, 3388@1,?’% 30609: 5290881, 50 Fo Sy, Fatorm g gmg?pg’
385pg, %% 1 :?%‘hg?Q 408pg, 8105881, 8B0hB4: 1 EEpY, 88120801, 885nB9:1,480p9,

435pg, 4409@1 , 4453458 5p p pg, 475pg, 480pg,
485pg,  490pg, 49509, 5004)@ ggg b1 ??8%3%8 g% @ pg, 525pg, WD 03/ 087097

11 PCTIEPO3 03669 530pg, 5359, 540pg, 545pg, 550pg, 5559, 560pg, 565pg,
570pg, S75WBe pharmaceutical compositions according to the invention containing the

combinations of 1 and 2 are normally administered so that the pharmacologicaliy
active cation 1' and formoterol 2' are present together in doses of 5 to 5000ug,
preferably from 10 to 2000ug, more preferably from 15 to 1000ug, better still from

20 20 to 800ug, preferably, according to the invention, from 30 to 600ug, preferably
from 40 to 500ug.

For example, combinations of 1 and 2 according to the invention contain a quantity
of cation 1' and formoteral 2 such that the total dosage per single dose is about

25 10pg,15pg,20pg,25pg,30pg,35pg,40pg,45pg,50pg,55pg,60ug,65pg,70pg,
75ug, 80ug, 85ug, 90ug, 95ug, 100ug, 105ug, 110ug, 115ug, 120ug, 125ug,
130pg, 135ug, 140ug, 145ug, 150ug, 155ug, 160ug, 165ug, 170ug, 175ug,
180ug, 185ug, 190ug, 195ug, 200ug, 205ug, 210ug, 215ug, 220ug, 225ug,
230g, 235ug, 240ug, 245ug, 250ug, 255y, 260ug, 265ug, 270ug, 275ug,

30 280Wg, 285ug, 290ug, 295ug, 300ug, 3051g, 310ug, 315ug, 320ug, 325ug,
330pug, 335ug, 340ug, 345ug, 350ug, 3559, 360ug, 365ug, 370ug, 375ug,
380pg, 385ug, 390ug, 395ug, 400ug, 405ug, 410ug, 415ug, 420ug, 425ug,
430pg, 435ug, 440ug, 445ug, 450ug, 45509, 460ug, 465ug, 470ug, 4759,
480pg, 4859, 490ug, 495ug, 500ug, 505ug, 510ug, 515ug, 520ug, 5259,



580pg, 585pwe 059OYy 595pg, 600pg or simgjar. It is clear t@eaiymAnskd || ed
in the art that the suggested dosages per single dose specified above are

not to be regarded as being limted to the nunerical values actually
stated. Fluctuations of 5 about 2.5 g, particularly in the decimal range,
are also included, as wll be apparent to the skilled man. In these dosage
ranges, the active substances 1' and 2' may be present in the weight

ratios giv abo For exanple, without restricting the_scope of the
i nventi on %Ef@l“‘@t égSth M9 BABHAR IS SFPHE, BRHS 5@%@@ a7 Aldg.t o alee

i nventi on BBPLEOBESIE SDOYABOELY, @ﬂoudg:@ts'iﬁmarl.'zt iBfedrab EBRE IskAledSH §he t hat
for each si Eet%ose 8. of 1' an .2.5;()1% of ﬁ 8 388 of 1 aBd 4. 9pg
of 2, 8.368tq pte %%.%ﬁﬂo%ﬁg%Pers?'%ﬁ e pPegifigd 2ppve sie siot o beg 3pg~ of
1' and 19. 6pgarobdais bengfimitet! ta'thandm2dicaieplods actuzfy Stated Fidttuations 3f 5pg

of 2, .5 b Ayt f. 2 1' f_2 . 16.5pg 15
of T and 1309y .0 BpATEBRrn fhe sedyifiios, ardiotntRied nSypi 68" 203
24. 4pg of apparedd tofe skillad mend 1P these gpsage EmaBsgihsf adtiveanstargeg Biangt |
33.0pg of 2 rrajg/cbégf’dwnt irtthe3veigRer@iBg gifenlabsRd 14. 7pg of 2', 33.0pg of 1’
and 19.6pg of 2', 33/0 ug of 1' "and 24.4ug of 2 ', 49.5 ug of 1' and 2. 5ug
of 2', 49.5ug of 1' and 4.9ug of 2', 49.5pg of 1' and 9.8g of 2, 49.5pg

of 1' and F4repgmple, 2vithot® régirctofg the sooge I top hvehtidn thalBta}hepg of 1' and

52, opg G (PmERRIERE A dnd UG Pngnyerier) Ay Fopfain 3 gl o %1, %
and 19. epgaten &’ an@%@repzjem gi'suag hayforgach single teSe.1 Spyuof 1" 8!‘&1121.5]?195Pg
D7y o optd K O UmA g U gl O b9 2 ts a0
of 1' and 2% /H%PCA & L p5dd0-Gug ghd’. 353k afph angk244u9 268, 485k 011" and
4.9pg of 2and20Budph2bf615ugoih Brtpgopg o?'2;, 1BBudpY1” aref 9 Bugaig: 196 8pg of
21, 2080 PO 98 P00 Sl RN Rt SRz,
and 9. 8pg38i0g of Y EndephLgiof ', Jang of Z@wcb‘ﬂ-%g,of@.ﬂ?ﬁtgg of T1andSBkP. 6pg
Skt nce sem R IREE A4 RORVEE, Speertle by Zesrig o,
ich 2 de ok nth?-@HEIOT 1L ARF £ 89 S 25 48.-59 9THE apAct Brg i 26 WADHGET dn of
1 and 2 aandroddingof @', YRS igafettdarei 4.V i€ of 2B 31icpsf Plarkfi 9 Bpguflpst ance 1
and 2I2O 49.5ug of 1’ and 24.4ug of 2', 82.6ug of 1° and 2.5ug of 2', 82.6ug of 1" and 4.9ug
of 2', 82.6ug of 1' and 9.8ug of 2', 82.6ug of 1' and 14.7ug of 2°, 82.6ug of 1" and
19.6ug of 2', 82.6ug of 1' and 24.4ug of 2, 165.1ug of 1’ and 2.5ug of 2, 165.1ug
of 1' and 4.9ug of 2', 165.1ug of 1" and 9.8ug of 2', 165.1ug of 1' and 14.7ug of 2,
165.1ug of 1' and 19.6ug of 2!, 165.1g of 1' and 24.4g of 2', 206.4ug of 1" and
25  2.5ug of 2', 206.4ug of 1" and 4.9ug of 2', 206.4g of 1" and 9.8g of 2', 206.4ug
of 1' and 14.7ug of 2', 206.4ug of 1' and 19.6pg of 2", 206.41g of 1" and 24.4pug of
2', 412.8ug of 1° and 2.5ug of 2', 412.8ug of 1' and 4.9ug of 2', 412.8ug of 1' and
9.8ug of 2, 412.8ug of 1' and 14.7ug of 2', 412.8ug of 1' and 19.6ug of 2',
412.8ug of 1" and 24.4ug of 2' are present.
30
If the active substance combination in which the bromide is used as the salt 1 and
in which 2 denotes formoterol fumarate is used as the preferred combination of 1
and 2 according to the invention, the quantities of active substance 1' and 2'
administered per single dose mentioned by way of example correspond to the

35 following quantities of 1 and 2 administered per single dose: 10ug of 1 and 2.9.g



admi ni st er ego pswemengl e dose nenti oned byp,way of exanpl e corgespsighdgyt he
35 following quantities of 1 and 2 adm nistered per single dose: 10g o?

and 2.9pg WD 03/087097 12 PCT/ EP03/ 03669 of 2, 10pg of 1 and 5.7pg of 2,
10pg of 1 and 11.5pg of 2, 10pg of 1 and 17.2pg of 2, 1 Opg of 1 and
22.9pg of 2, 1 Opg of 1 and 28.5pg of 2, 20pg of 1 and 2.9pg of 2, 20pg of
1 and 5. 7pg of 2, 20pg of | and 11. 5pg of 2, 20pg of I and 17.2pg of 2,

20pg of | g%a 9p d% of 1 and 28. 5 of 2, 40pg of 1 and 2.9pg
of 2, 5 40,98 Fgé’ﬁaaj‘ %Juafo 2, 1@99@fdfandh pr?;péob@ 021 arghy’ @ugofand
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ofd2,111 OOggHgfof 1 amdi22. QEDqgngcﬁ 209 cﬁé!@hml)Z&fSp@] ofr] 48ugng 10dnd 2. ILROERR, of 1
> §pg4?“‘f?°f 1]{"3%3%%'”?2'84%9%%1%91 5 F2 HPRLY éd"f‘Z%wg %0,
5f7pg OL 2 OEGG—‘ﬁdf F1d P2 8ve OJfﬁ_f 5@99@216@26@9}9&; 2, 6g§§g ofﬂgamp@ atfé;f g; 200p]9
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1.5
T7. opgof 50K %83965%? B9 shias 2 Sopb b ot S8Gwg s 108 o @583@920@8839
(2)f ég 1 andOQuQM‘l(ﬂndZS 7p0P @, dDOlgafd dand7pys5af of 2 50093 o@ﬂ dnchiTE 24 ﬁoﬁpgngf
2, 20089, °%, 180895 A rgP: 8l o1 2008% 8 4 behh €3, 2P 0y op10RE 2
f or not er ol of ﬁn%Q%QOfl‘ilaﬁ@di Aue chRd200ieg st Bnd 11s5by oh2d20015g abtdnds a
preferred w gn@ﬁz P00y & PEAY azﬁkjgaﬁcz)fzéjo@%&q éﬁt?zs%%@rﬁf'é)’bslog@g;

quant ities ni'st er ed

nent i oned BY d\ga F@xﬁ%%oﬁgﬁpgépaﬂﬂﬁofg 29(319 ool ?Bﬂﬂﬁgs}éﬁjﬁﬁg,l 25Qg @f‘l
and 2 adm andné'rzmg pER, 2501y ef tlana 2210Ppar Bf250,RN6F BaGd 98.512 ofl2 &, Rf ofl

ana BipglanPeoth 2 poo A%l %89]0?595%@598?9 rgﬁﬁpéag 42 %05’58@

1 and 25 6@@%1722%@%@ 6000g ahd arkipdR.6ag 2f 220009 bf 1 228 Bpg ofR. 2, 20pg
of 1 and 24pg of 2, 20pg of 1 and 30pg of 2, 40Cpg of 1 and 3pg of 2 40pg
A S W R L A A B M T
of 1 and 6dipydfaie.ardtpe saft MisdmldPB used as a preferred combination of 1 and 2
20  according to the invention, the quantities of active substance 1' and 2'
administered per single dose mentioned by way of example correspond to the
following quantities of 1 and 2 administered per single dose: 10ug of 1 and 3ug of
2, 10ug of 1 and 6g of 2, 10ug of 1 and 12ug of 2, 10ug of 1 and 18ug of 2, 10ng
of 1 and 24ug of 2, 10ug of 1 and 30ug of 2, 20ug of 1 and 3ug of 2, 20ug of 1 and
25 ©6ugof 2, 20ug of 1 and 12ug of 2, 20ug of 1 and 18ug of 2, 20ug of 1 and 24ug of
2, 20ug of 1 and 30ug of 2, 40ug of 1 and 3ug of 2, 40ug of 1 and Bug of 2, 40ug
of 1 and 12ug of 2, 40ug of 1 and 18ug of 2, 40ug of 1 and 24pg of 2, 40ug of 1
and 30pug of 2, 60pg of 1 and 3ug of 2, 60g of 1 and 6ug of 2, 60ug of 1 and 12ug
of 2, 60pg of 1 and 18ug of 2, 80pg of 1 and 24ug of 2, 60ug of 1 and 30ug of 2,
30  100pg of 1 and 3ug of 2, 100ug of 1 and 6ug of 2, 100ug of 1 and 12ug of 2,
100ug of 1 and 18ug of 2, 100ug of 1 and 24ug of 2, 100ug of 1 and 30ug of 2
200ug of 1 and 3ug of 2, 200ug of 1 and 6ug of 2, 200ug of 1 and 12ug of 2,
200ug of 1 and 18pg of 2, 200ug of 1 and 24pg of 2, 200ug of 1 and 30ug of 2,
250pg of 1 and 3ug of 2, 250ug of 1 and 6ug of 2, 250ug of 1 and 12ug of 2,
35  250pg of 1 and 18ug of 2, 2501g of 1 and 24ug of 2, 250ug of 1 and 30ug of 2,

1



of 2, 60pg V8P 03/087W718pg of 2, 60pg of 14gnd 24pg of 2, 60pGOFERoHEHEs0PT
.of 2, 30 100pg of 1 and 3pg of 2, 100pg of 1 and 6pg of 2, 100pg of 1 and
12pg of 2, 100pg of 1 and 18pg of 2, 100pg of 1 and 24pg of 2, 100pg of 1
and 30pg of 2, 200pg of 1 and 3pg of 2, 200pg of 1 and 6pg of 2, 200pg of
1 and 12pg of 2, 200pg of | and 18pg of 2, 200pg of 1 and 24pg of 2, 200pg
of I and 30pg of 2, 250pg of 1 and 3pg of 2, 250pg of 1 and 6pg of 2,

20050 o SWfioli el gy o2 S300RCE A R i nobdes dasne 273

and 3pg of S20psoddgand 18Hawi 266900g o021 aHAGRYIf 2, S00iglGMdand 38ug PQ0pPg of
1 and 18pg of 2, 500pg of 1 and 24pg of 2, 500pg of 1 and 30pg o? 2. The
active substance. conmbi pati ons according to the invention my contain 1' and
5 2, in the clive sosianceasastiinations acopadipgds theinventios ntay eeitgint 1iand he

range f5 omabWWeJCa%@ df%aﬂﬁ@ielml Mr@@ﬁ%@é Yinkatics by w%g tlntﬂgr%{rﬁreqférx 1:20

to 100: 1,

restricting Pﬁy get Og)fb tHE qrﬂgle‘;‘ﬁt?%ip ?a@1e9@fe'@bé‘f tePda 109: tonbienat i ons
of 1 and 2pefemidy rngmd tHhéo bOventi on may contain the cation 1' and
salmeterol 2' in the followng ratios by weight: 1:15, 1:14, 1:13, 1:12,
1:11, 1:10 1:9, 1:8, 1:7, 1.6, 1.5, 1:4, 1:3, 1.2, 1.1, 2:1, 3.1, 4.1,
5:1, 6:1, 7Ofexgmple, gvithout pestrictinmthe scope bf teinventian therdts, brefbfied, 17: 1,

18: 1, 1 , 1. 29:1,
10 1, jooR@iaiotk 1 & dacklidg Shinhundiich ndd I vl oAty 4

accor di ng '15%%??{8@%%WJHIEQ%WQJ?HP%BYW%QNC&% Aat4, dnk3,0k12, hid, 218 e
usual |y adii%ilsd.et:8d1:60 1tHat4,hs, ¢a fon 211, nds: 158 %ewteﬂ)'sa 98I §opf esent

t oget her i 0 0,5Q0 ef.erahl OOOpg, nor'e
pr ef er abl yﬁ] ﬁérqh%ggslao{’lﬁtb% 1§q \q/)gﬁ rjrz 1§ €f1§{5l#@1ffigﬁ1 g@ Ty g3 12@48b0pg,
and pr ef er épily §ébéﬁ6¥@$ﬂ 9ﬁe30ﬁvémﬂ|@ﬁ‘fﬂ@ﬂiﬂﬁﬂcﬁHSOpg preferably from
40 t o fB0pg per single dose. For exanple, conbinations of 1 and 2 according
le d I mbi [ f d di

to the inv gtlgg cont Ln an ampunt of 1' and safineterol 2' such that the
total dos ag MTOPRGY écaélSg@pp§’t'86§%Cwi%mthezowflwﬁpg\talaomthﬁ5pg,
40pg, 45pgcorﬁBp@,tloﬁ5[mg1 &R ard bpgslly EHfinistORE so that the cation 1" and

salmeterol 2' are present together in dosages of 5 to 5000pg, preferably from 10

toZMMgnwmpmmmmymmmsm1mmWJwammmpmkmmwmm20m

20  800pg, and preferably according to the invention from 30 to 750yg, preferably from

40 to 700ug per single dose.

For example, combinations of 1 and 2 according to the invention contain an
amount of 1' and salmeterol 2' such that the total dosage per single dose is about

25 15pg,20pg,25pg,30pg,35pg,40pg,45pg,SOpg,55ug,60pg,65pg,70pg,75pg,
80pg,85pg,90pg,95pg,100pg,105pg,110pg,115pg,120pg,125pg,130pg,
135pg,140pg,145pg,150pg,155ug,160ug,165pg,170pg,175pg,180pg,
185pg,190pg,195pg,200pg,205pg,210pg,215pg,220pg,225pg,230pg
235pg,240pg,245pg,250pg,255pg,260pg,265pg,270pg,275pg,280pg,

30 285pg,290ug,295pg,300pg,305ug,310pg,315pg,320pg,325pg,330ug,
335pg,340pg,345pg,350pg,355pg,360pg,365pg,370pg,375pg,380ug,
385pg,390pg,395pg,400ug,405pg,410pg,415pg,420pg,425pg,430pg,
435pg,440ug,445pg,450pg,455pg,460pg,465pg,470pg,475yg,480pg,
485pg,490pg,495pg,500pg,505ug,510pg,515pg,520pg,525pg,530pg,

35 535pg,540pg,545pg,550pg,555ug,560pg,565ug,570pg,575pg,580pg,



80pg, 85pgWOOPGE7®@3pg, 100py, 105pg, 116pg, 115pg, 120pg, IASPER0slEHERY.
.135pg, 140pg, 145pg, 150pg, 155pg, 160pg, 165pg, 170pg, 175pg, 180pg,
185pg, 190pg, 195pg, 200pg, 205pg, 210pg, 215pg, 220pg, 225pg, 230pg,
235pg, 240pg, 245pg, 250pg, 255pg, 260pg, 265pg, 270pg, 275pg, 280pg, 30
285pg, 290pg, 295pg, 300pg, 305pg, 310pg, 315pg, 320pg, 325pg, 330pg,
335pg, 340pg, 345pg, 350pg, 355pg, 360pg, 365pg, 370pg, 375pg 380pg,

4359, 338%@%@%@@%%@66@%5@0“10%%3u 3485500, 85250 %30 B0pg,
485pg, 490FgoHg96491 9, 58ME, 65000055540 86016 1608)g, TTURY, 6336958 épg, 33\0
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615pg, 620 SEIGPRjed slospges peeslﬁgle et o\e5aey)ot 66 begegaBityas
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20 50ug of 2', 49.5ug of 1" and 75ug of 2', 49.5ug of 1' and 100pg of 2', 49.5ug of 1°
and 200ug of 2, 82.6ug of 1' and 12.5ug of 2', 82.6ug of 1’ and 25ug of 2', 82.6g
of 1' and 50ug of 2, 82.6ug of 1' and 75ug of 2', 82.6ug of 1' and 100ug of 2',
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and 12.5ug of 2', 412.8ug of 1' and 25ug of 2, 412.8ug of 1" and 50ug of 2',
412.8pg of 1" and 75ug of 2', 412.8ug of 1" and 100ug of 2", 412. 8pg of 1' and
30  200upg of 2' are present, for example.

If a combination of active substances wherein the bromide is used as the salt 1
and 2 denotes salmeterol xinafoate is used as the preferred combination of 1 and
2 according to the invention, the amounts of active substances 1’ and 2'

35 administered per single dose as specified hereinbefore correspond to the following
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20  The quantities of active substance in the pharmaceutical combinations according
to the invention which are administered per single dose can be calculated
analogously if instead of the salmeterol xinafoate the compounds 2 salmeterol-4-
phenylcinnamic acid salt (4-phenylcinnamate) and salmeterol-5-(2,4-
difluorophenyl)salicylic acid salt (5-(2,4-diflucrophenyl)salicylate) which are also
25  preferably used according to the invention are used.

The combinations of active substances according to the invention may contain 1
and 2aa’ in weight ratios which are in the range from about 1:30 to 400:1,

preferably 1:25 to 200:1, preferably 1:20 to 100:1, more preferably from 1:15 to
30 50:1.

For example, and without restricting the scope of the invention thereto, preferred
combinations of 1 and 2 according to the invention may contain the cation 1" and
the compound 2aa’ in the following ratios by weight: 1:15, 114, 1:13, 1:12, 1:11,
35 110, 1:9, 1:8, 1.7, 1:6, 1:5, 1:4, 1:3, 1:2, 1:1, 2:1, 3:1, 4:1, 5:1, 6:1,7:1, 81, 91,
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290pg, 295pg, 300ug, 305ug, 310ug, 315ug, 320ug, 325ug, 330ug, 335ug,
340ug, 345g, 35019, 355ug, 360ug, 365ug, 370ug, 37549, 380ug, 385g,

20 390ug, 395ug, 400ug, 405ug, 410pg, 415ug, 420ug, 425ug, 430ug, 435ug,
440pg, 44519, 4501g, 45509, 460ug, 46509, 470ug, 475ug, 480ug, 4854,
490ug, 4959, S00ug, 505ug, 510ug, 515ug, 520ug, 525ug, 530ug, 535ug,
540ug, 545ug, 550ug, 555ug, 560ug, 5651g, 570ug, 5759, 580ug, 585Ug,
590ug, 5959, 600ug, 605ug, 610ug, 615ug, 620ug, 625ug, 630ug, 635G,

25  640pg, 645ug, 650ug, 655ug, 660ug, 66519, 670ug, 675ug, 680ug, 685ug,
690ug, 695ug, 700ug or similar. It is clear to anyone skilled in the art that the
suggested dosages per single dose specified above are not to be regarded as
being limited to the numerical values actually stated. Fluctuations of about + 2.5
g, particularly in the decimal range, are also included, as will be apparent to the

30  skilled man. Inthese dosage ranges, the active substances 1' and 2aa’' may be
present in the weight ratios given above.

Feor example, and without restricting the scope of the invention thereto, the
combinations of 1 and 2 according to the invention may contain an amount of
35 cation 1' and 2aa’ such that each single dose contains, for example, 8.3ug of 1'
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20

If the active substance combination wherein the salt 1 is the bromide and the salt
2aa is the maleate of the compound 2aa’ is used as the preferred combination of 1
and 2 according to the invention, the quantities of active substances 1' and 2aa’
administered per single dose as specified above by way of example correspond to
25  the following amounts of 1 and 2aa administered per single dose:
10ug of 1 and 16.2ug of 2aa, 10ug of 1 and 32.4ug of 2aa, 10ug of 1 and 64.8ug
of 2aa, 10ug of 1 and 97.2ug of 2aa, 10ug of 1 and 129.6jg of 2aa, 10ug of 1 and
259.2ug of 2aa, 20ug of 1 and 16.2ug of 2aa, 20ug of 1 and 32.4ug of 2aa, 20ug
of 1 and 64.8.g of 2aa, 20ug of 1 and 97.2pg of 2aa, 20ug of 1 and 129.6pg of
30 2aa, 20ug of 1 and 259.2ug of 2aa, 40ug of 1 and 16.2ug of 2aa,
40ng of 1 and 32.4ug of 2aa, 40ug of 1 and 64.8ug of 2aa, 40pug of 1 and 97.2ug
of 2aa, 40ug of 1 and 129.6pg of 2aa, 40ug of 1 and 259.2g of 2aa, 60ug of 1
and 16.2ug of 2aa, 60pg of 1 and 32.4ug of 2aa, 60ug of 1 and 64.8ug of 2aa,
60pg of 1 and 97.2ug of 2aa, 60ug of 1 and 129.6ug of 2aa, 60ug of 1 and
35 259.2jg of 2aa, 100ug of 1 and 16.2ug of 2aa, 100ug of 1 and 32.4ug of 2aa,
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present invention, the term carrier may optionally be used instead of the term
20  excipient. Within the scope of the present invention, the term propellant-free
inhalable solutions also includes concentrates or sterile inhalable solutions ready
for use. The preparations according to the invention may contain the combination
of active substances 1 and 2 either together in one formulation or in two separate
formulations. These formulations which may be used within the scope of the
25  present invention are described in more detail in the next part of the specification.

A) Inhalable powder containing the combinations of active substances 1 and
2 according to the invention:

The inhalable powders according to the invention may contain 1 and 2 either on
their own or in admixture with suitable physiologically acceptable excipients.

30 If the active substances 1 and 2 are present in admixture with physiologically
acceptable excipients, the following physiologically acceptable excipients may be
used to prepare these inhaiable powders according to the invention:
monosaccharides (e.g. glucose or arabinose), disaccharides (e.g. lactose,
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administered either in the form of a single powder mixture which contains both 1
and 2 or in the form of separate inhalable powders which contain only 1 or 2.

20  The inhalable powders according to the invention may be administered using
inhalers known from the prior art. Inhalable powders according to the invention
which contain one or more physiologically acceptable excipients in addition to 1
and 2 may be administered, for example, by means of inhalers which deliver a
single dose from a supply using a measuring chamber as described in

25 US 4570630A, or by other means as described in DE 36 25 685 A. The inhalable
powders according to the invention which contain 1 and 2 opticnally in conjunction
with a physiologically acceptable excipient may be administered, for example,
using the inhaler known by the name Turbuhaler® or using inhalers as disclosed
for example in EP 237507 A. Preferably, the inhalable powders according to the

30 invention which contain physiologically acceptable excipient in addition to 1 and 2
are packed into capsules (to produce so-called inhalettes) which are used in
inhalers as described, for example, in WO 94/28958.
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.pol ysaccharides (e.g. dextran), polyalconols. (e.g. sorbitol, nannitol,
xylitol), salts (e.g. sodiumchloride, calciumcarbonate) or mxtures of

t hese excipients with one another. Preferably, nono- or disaccharides are
used, while the use of |actose or glucose is preferred, particularly, but
not 5 exclusively, in the formof their hydrates. Wthin the ﬁcope of the
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usi ng the inhaler known by the nane rbuhal er(r) or using inhalers as

di sclosed for exanple in EP 237507 A. Preferably, the inhal able powders
accor di ng 8) Rriopellant gas-driven inhalation aerosols containing the combinations of

active substances 1 and 2:
Inhalation aerosols containing propellant gas according to the invention may
contain substances 1 and 2 dissolved in the propellant gas or in dispersed form. 1

20  and 2 may be present in separate formulations or in a single preparation, in which
1 and 2 are either both dissolved, both dispersed or only one component is
dissolved and the other is dispersed. The propellant gases which may be used to
prepare the inhalation aerosols according to the invention are known from the prior
art. Suitable propellant gases are selected from among hydrocarbons such as

25 n-propane, n-butane or iscbutane and halohydrocarbons such as fluorinated
derivatives of methane, ethane, propane, butane, cyclopropane or cyclobutane.
The propellant gases mentioned above may be used on their own or in mixtures
thereof. Particularly preferred propellant gases are halogenated alkane
derivatives selected from TG11, TG12, TG134a (1,1,1,2-tetrafluoroethane) and

30  TG227 (1,1,1,2,3,3,3-heptafluoropropane) and mixtures thereof, of which the
propellant gases TG134a, TG227 and mixtures thereof are preferred.
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which are used in inhalers as described, for exanple, in WD 94128958. WO
03/ 087097 20 PCT/ EP03/ 03669 A particularly preferred inhaler for using the
pharmaceuti cal conbination according to the invention in inhalettes is
shown in Figure 1. This inhaler (Handyhaler) for inhaling powdered
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shut, as well as 10 airholes 13 for adjusting the flow resistance. If the
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Propel | ant gas-driven inhal ati on aerosol s containing the conbi nations of

active substances 1 and 2: Inhal ation aerosols containing propellant gas
accordi ng tféhe petivergebstroeeshandius aiepreasst iartiepersedfatne toe padickedof n t he
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y 16" pharmaceutical compositions in the form of propeliant-driven aerosols as
hereinbefore described combined with one or more inhalers suitable for
administering these aerosols. In addition, the present invention relates to inhalers
which are characterised in that they contain the propellant gas-containing aerosols
described above according to the invention. The present invention also relates to
20  cartridges fitted with a suitable valve which can be used in a suitabie inhaler and
which contain one of the above-mentioned propellant gas-containing inhalation
aerosols according to the invention. Suitable cartridges and methods of filling
these cartridges with the inhalable aerosols containing propellant gas according to

the invention are known from the prior art.

25 C) Propellant-free inhalable solutions or suspensions containing the
combinations of active substances 1 and 2 according to the invention:
Propellant-free inhalable solutions and suspensions according to the invention
contain, for example, aqueous or alcoholic, preferably ethanolic solvents,
optionally ethanolic solvents mixed with aqueous solvents. If agueous/ethanolic

30  solvent mixtures are used the relative proportion of ethanol compared with water
is not limited but preferably the maximum is up to 70 percent by volume, more
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salts thereof, sodium editate, as stabiliser or complexing agent is unnecessary in
the present formulation. Other embodiments may contain this compound or these

20  compounds. In a preferred embodiment the content based on sodium editate is
less than 100mg/100mi, preferably less than S0mg/100 ml, more preferably less

than 20mg/100 ml. Generally, inhalable solutions in which the content of sodium
editate is from O to 10mg/100mi are preferred.

Co-solvents and/or other excipients may be added to the propellant-free inhalable

25 solutions according to the invention. Preferred co-solvents are those which
contain hydroxyl groups or other polar groups, e.g. alcohols - particularly isopropyl
alcohol, glycols - particularly propyleneglycol, polyethyleneglycol,
polypropyleneglycol, glycolether, glyceraol, polyoxyethylene alcohols and
polyoxyethylene fatty acid esters. The terms excipients and additives in this

30  context denote any pharmacologically acceptable substance which is not an active
substance but which can be formulated with the active substance or substances in
the pharmacologically suitable solvent in order to improve the qualitative
properties of the active substance formulation. Preferably, these substances have
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Preferred formulations contain, in addition to the solvent water and the
combination of active substances 1 and 2, only benzalkonium chloride and sodium
20 editate. In another preferred embodiment, no sodium editate is present.

The propellant-free inhalable solutions according to the invention are administered
in particular using inhalers of the kind which are capable of nebulising a small
amount of a liquid formulation in the therapeutic dose within a few seconds to
produce an aerosol suitable for therapeutic inhalation. Within the scope of the

25  present invention, preferred inhalers are those in which a quantity of less than
100pL, preferably less than 50ul., more preferably between 20 and 30pl. of active
substance solution can be nebulised in preferably one spray action to form an
aerosol with an average particle size of less than 20um, preferably less than
10pum, in such a way that the inhalable part of the aerosol corresponds to the

30 therapeutically effective quantity.
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wat er and the a holiow plunger with valve body,
- apower takeoff flange in which the hollow plunger is secured and which is
located in the upper housing part,
20 - alocking mechanism situated in the upper housing part,
- a spring housing with the spring contained therein, which is rotatably
mounted on the upper housing part by means of a rotary bearing,
- alower housing part which is fitted onto the spring housing in the axial
direction.
25
The hollow plunger with valve body corresponds to a device disclosed in
WO 97/12687. It projects partially into the cylinder of the pump housing and is
axially movable within the cylinder. Reference is made in particular to Figures 1 to
4, especially Figure 3, and the relevant parts of the description. The hollow
30  plunger with valve body exerts a pressure of 5 to 60 Mpa (about 50 to 600 bar),
preferably 10 to 60 Mpa (about 100 to 600 bar) on the fluid, the measured amount
of active substance solution, at its high pressure end at the moment when the
spring is actuated. Volumes of 10 to 50 microlitres are preferred, while volumes of
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part and wSiRETEEBNpf {3BMNISEONSRe end a nozzl e body with the nozzle or
nozzl e arr mpeneads of a prirdRY loPWoRzIE ehinYst Preférab® BRI ¥me directions of
spraying of the nozzles in the nozzle body may extend parallel to one another or
may be inclined relative to one another in the direction of the nozzle opening. Ina
20  nozzle body with at least two nozzie openings at the outlet end the directions of
spraying may be at an angle of 20 to 160° to one another, preferably 60 to 150°,
most preferably 80 to 100°. The nozzle openings are preferably arranged at a
spacing of 10 to 200 microns, more preferably at a spacing of 10 to 100 microns,
most preferably 30 to 70 microns. Spacings of 50 microns are most preferred.
25 The directions of spraying will therefore meet in the vicinity of the nozzle openings.

The liguid pharmaceutical preparation strikes the nozzle body with an entry

pressure of up to 600 bar, preferably 200 to 300 bar, and is atomised into an

inhalable aerosol through the nozzle openings. The preferred particle or droplet
30 sizes of the aerosol are up to 20 microns, preferably 3 to 10 microns.

The locking mechanism contains a spring, preferably a cylindrical helical
compression spring, as a store for the mechanical energy. The spring acts on the
power takeoff flange as an actuating member the movement of which is
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cyl i nder. Féngesisquetiselydtmitachbyantippet and tewdri ?gp_esrr% ggpiﬁglz}? g\fvéf%a%gftlnéer
' i cri.ption. e

i Oh valve pay ou gt @B ibe, b pdRIEANBLIS Brau st eetegen i
preferably ‘X@"’%ds BBy d iR thergepardiassingpa s isootated colmtet to tie sprag ur ed
amount  50f alsing irsiheSbaBE RoSShy RN IndhisidaSe MHBN L TRUMAERS: Bhd S

ment whe ' | s, actuated. Vol unes of 10°to are
oreferred %W%etaggﬁﬁﬂggg%pav@a@m g R SUIBBlepEshapes 068669 10 to 20
Pricrol [ trés are particularly preferred and aI vol gmda of 15 n}c;glbi ;ranS)uﬁte:ad

[ | 3 ! I s prefer,

2t the ond ni° RekinpHpAbel WAl |0l R stEReS N dratedt MrAenacvened  n
the nozzl e IBBBPWES tpfeateiangs Ircensists; artaxaetple,i ofes rimy ofipletc By metal e
m cr ot echnabidal is Mnerawlyuely MadtRan) BcRplEER 2fite lhg | 8580, L8% SXARI e 1
WO- 94/ Q4607 r rence i.s hereby made to the contents fi'd
speci f ?((3: at iatgﬁ',g%E %69%3&9 it F‘&’r”ﬂ '?g'i:?’ﬁﬁ-r after thixbiasingefdhe Ispring sthvel latkidg
descri pti osurfakes wbiE lckindymembst Fiovefifto BEaE of Be 5%%@3&% g@ﬁg%'ea%?f

mor e i or od it g sprnl Ror oIS 1RE yaffting Miebsids Actuatnm &y resens of 8he
nozzl e out PE#OBnd hespctuping butiowe isotarnectecbarkdupedtd thedlbckingsher@Ber r pund or
non-round opgsr tathctudte A8 IR PRRASRRAA ML m%cﬁh%tibﬁ bﬁftgﬁ]ﬁ Fmoorefsed\%adrgﬂelttg ©
dept h PE ef #é& ghxmta)\?lpp%e?b?efépab y E‘ltcﬁn thczs‘r gtr(])?niserl; theis cagses the deformable ring to
deform in the annular plane. Details of the construction of the locking mechanism

are given in WQ 97/20590.,

The lower housing part is pushed axially over the spring housing and covers the
mounting, the drive of the spindle and the storage container for the fluid.

20  When the atomiser is actuated the upper housing part is rotated relative to the
lower housing part, the lower housing part taking the spring housing with it. The
spring is thereby compressed and biased by means of the helical thrust gear and
the locking mechanism engages automatically. The angle of rotation is preferably
a whole-number fraction of 360 degrees, e.g. 180 degrees. At the same time as

25  the spring is biased, the power takeoff part in the upper housing part is moved
along by a given distance, the hollow plunger is withdrawn inside the cylinder in
the pump housing, as a result of which some of the fluid is sucked out of the
storage container and into the high pressure chamber in front of the nozzle.

If desired, a number of exchangeable storage containers which contain the fluid to
30  be atomised may be pushed into the atomiser one after another and used in



i s preferalWwgo3osrmeg mcrons. In the casgyof a plurality of ﬁ@?[ﬁ#%,msseg
.openings, preferably two, the directions of spraying of the nozzles in the
nozzl e body may extend parallel to one another or nmay be inclined relative
to one another in the direction of the nozzle opening. In a 20 nozzl e body
with at | east two nozzle openings at the outlet end the directions of
spraying may be at an angle of 20 to 160 to one another, preferably 60 to
150, nost Brefer.ablﬁ_ 80,to 100. The nozzl e openings are preferably
arranged attU§eeEIaR; Jgestorggeconiaiensitaing thesauesve perassl preparatiatpaci ng
of 10 to l@ecordingisthe imwsitigri.ef erably 30 to 70 microns. Spaci ngs of 50

m crons are nost preferred. 25 The directions of spraying will therefore
meet in the vicinity of the nozzle openings. The |iquid pharmaceuti cal

pr epar at i orl "t atoresing eoersszib initiatey by priessingeyently onpthe stuistingf buttori, OAS @D

bar, f : | ' LNt | nhal abl |
Chr ough, t ﬁifﬁﬁi"z*ﬁ%’%o%@nﬁs A chaen o Ss U BP0 HE o0 b PaF rignEel s o
t he aerdsoll Ngriaged sBrNG PHEReDINS PlgR@srdnthing @ lindendf thiuons hoosieg! dtiel ng

mechani sm ¢k lkiass the ROEAE of ehRhabbinatsMideadbikal helical  conpression
spring, as a store for the nechanical energy. The spring acts on the power

takeof f flange as an actuating nenber the novenent of which is WO 03/087097
26 PCT/ EPOBLIOBE6 detils ef wonsiiudtiont dre disclbsaddin PCTADMickiitgs WRDDTT1268%

el ot oNE RS 12086 Yol bh P RIRELSF{adel M o0 PY a0 upper and

| ower stop. The spring 1's prererab a power step-up gear,
e.g. a helical thrust gear, by an external torque which is produced when

the upper ITaesidMpdr¥ts oFtHeOABHRSEIABBLRer] Qretrh‘édé%ﬁ‘iar}ﬂ?égi%g%i]d@gisi n the

| ower {@USi n art..tl n this se, the ug&%r housi ng par y power
t akeof flﬁHg%ﬁﬁaf%' SPUIRRSEe T8 hrHsnG PENG.atAuyRal apehaif itsoreratiork pagni®nber
¥m L h fe][]g]?lg ptteer|pacisi a&;;ws!ll,re:raq:&efeirsblgrrma?d’egeﬂpl;?@ti@, _rei.gj!gay?ihféld:ﬂd?_rﬁchlﬂdf?@wﬁfclyr
akeo ; . , .a ring of plastic or neta
which is in ercelﬂ%lf@/&?gg‘%ﬁglﬁysr&?@%ﬁgjg%@ ”&%?B%M?g{se%e ring i s arranged
in a plane 10 at right angles to the atom ser axis. After the biasing of
of the. pons TSk 1 oS e G o Fler e o™
| ocki ng mﬂ{)\g\iéil@??{a{qf{fatsggwgserﬂggﬁgsqﬁ(Rgspimat ) which can advantageoué!y be

15 used for inhaling the aqueous aerosol preparations according to the invention.

Figure 2a shows a longitudinal section through the atomiser with the spring biased
while Figure 2b shows a longitudinal section through the atomiser with the spring
relaxed.

The upper housing part (51} contains the pump housing (52) on the end of which
20  is mounted the holder (53) for the atomiser nozzle. In the hoider is the nozzle
body (54) and a filter (55). The hollow plunger (57) fixed in the power takeoff
flange (56) of the locking mechanism projects partially into the cylinder of the
pump housing. At its end the hollow plunger carries the valve body (58). The
hollow plunger is sealed off by means of the seal (59). Inside the upper housing
25 partis the stop (60) on which the power takeoff flange abuts when the spring is
relaxed. On the power takeoff flange is the stop (61) on which the power takeoff
flange abuts when the spring is biased. After the biasing of the spring the locking
member (62) moves between the stop (61) and a support (63) in the upper
housing part. The actuating button (64) is connected to the locking member. The



button. Thev@etmngidong button is connecteg or coupled to theﬁd%%@ g&yber
.In order to actuate the | ocking nechanlsn1 the actuating button |s aned
parallel to 15 the annul ar plane, preferably into the atom ser; this causes
the deformable ring to deformin the annular plane. Details of the
construction of the |ocking mechanism are given in WO 97/20590. The | ower
housing part is pushed axially over the spring housing and covers the
nounting, the drive of the spindle and the storage container for the fluid.
20 Wien t h&PREDL F?PF%'BQ Rast epdsuinttes nﬂ%hgiﬁﬁer(%)oilm? Wgsesdad off byroeansdf the

rel ative t préteetive @M«%r(B@Eﬁthﬁl & be pldegdlted@bnhousi ng part taking the
spring housing with it spring Is thereby conpressed and bi ased by

means of the helical thrust gear and the | ocking mechani sm engages
aut omat i callhe. spTFing reanglireg (67) mﬂm'omprelssmprwrmga(af;ym rataméblhrenwﬂbarorf t'héCt i on

f 360 d t.h
gl ased, f%gﬁg%mﬁugngﬁﬁf ar t%ﬁlgr?ftﬁﬁ]eeéu @ﬁ@%&@?ﬁeﬁrﬁ%ﬂ t%ee I ong by
a giverP di Q%?fdaoualm@pﬁmﬂ&)/wsmt@hgépv hﬁ $phgavauSings i U‘slddﬁﬁf]ecsfirlngjer i n

the punp hpges |
the stor agg%gggtlsa?%e?x%nd Ietr?tbgg ?tggégﬁslﬂ'c&ﬁgrﬁgggﬂfl)bgr {?e ﬁr)%'ongs &FB?

nozzl e. 8q,The Siarass, CoiaipgE is Pl byite sip R%rﬁ?%) thepughawhioh
contain t hthe hollalv Haing8 pesjeetsanostaed sm b%oﬁtﬁﬁ@cbnmisqmséa QHit§ &hdaRe

Ctorage contaditsdaRY of Retls dugiAce Bl “preparation aceording 10

the invention. The atom sing process is initiated by pressing gently on the

act uaticg FHblPaiés74 fof Stinecnbieal G5 IHEs FRS AR HREES B drfifie PaLN for

t he power takeo I ased spring I"un i'Ato the

cyl i nder o’PPE"P%LBHﬁﬁQh&Hh%&ndﬂiéhe spindle festige etqp@eﬁb@ys@gcﬁart ﬁéhatdﬁk\rﬁser

i n at om segdirfian (15)FHensiided €16} dits @ thepidigction are discl osed in PCT
Applications WO 97/12683 and WO 97120590, to which reference is hereby

made. The conponents of the atom ser (nebuliser) are nmade of a materi al
whi ch i s 10heuiebaliser described ghorpis euitatie fdrmedivtigingfthe keredcd preearatioes | f

its operat !a@ébragfd@ottﬁe e tB"Hr&&uf%sﬂ‘f‘%le losafGGitdiE k& iRRAMtBRIe Of
pl asti cs, I nj ection noulding. For
15 If the formulation according to the invention is nebulised using the method
described above (Respimat®) the quantity delivered should correspond to a
defined quantity with a tolerance of not more than 25%, preferably 20% of this
amount in at least 97%, preferably at least 98% of all operations of the inhaler
(spray actuations). Preferably, between 5 and 30 mg of formulation, most
20  preferably between 5 and 20 mg of formulation are delivered as a defined mass on
each actuation.

However, the formulation according to the invention may aiso be nebulised by
means of inhalers other than those described above, e.g. jet stream inhalers or
other stationary nebulisers.

25  Accordingly, in a further aspect, the invention relates to pharmaceutical
formulations in the form of propellant-free inhalable solutions or suspensions as
described above combined with a device suitable for administering these
formulations, preferably in conjunction with the Respimat®. Preferably, the
invention relates to propellant-free inhalable solutions or suspensions



medi ci nal PUC poe&HI97physi ol ogi cal |y saf esgaterial s are used.pdigpi@Reds/ b
.attached to this patent application, which are identical to Figures 6a/b

of WD 97/ 12687, show the nebuliser (Respimat(r)) which can advant ageously
be 15 used for inhaling the aqueous aerosol preparations according to the

I nvention. Figure 2a shows a |ongitudinal section through the atom ser with
the spring biased while Figure 2b shows a | ongitudinal section through the

t om i . Sp[ | . T housi t (51 tains th
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55). Th ! . | ' t akeof f, , fl 56) of
the | ocki nooliH, e BSent iibntid it b B, BRSSP RRH e isB SR pun
housi ng. AfPhalatiar erefieeably theReppimmi®; characterisetitie thatlthiey kodaif #8) . The

hol | ow ! upesseliaht we3lifaible LEIRTL: Rlspblgiongakebr?flg 1d iiﬁf%rﬁ]tgazw qehe

housi ng 25 part is the stop (60) on whic e power take uts
when the sBB?ﬂgx%ihe?%ﬁQﬁﬁﬁé- On the power takeoff flange is the stop (61)
on which the power takeoff flange abuts when the spring is biased. After

t he biasin . | - he |.gcki nber (.62) npves between the stop
(61) and A saeysty e Ble RFehith, iR solEieRg i Come e e stancas
(64) is colrsst 2in asindie prepscation amvbreferrdh THAQCRA/ SBIGROBraPSir RGH B3/ 03669
upper housj i hDj d 14S l. ft by neans
of the, - pr &%ﬁ%@%ﬁ%&“&%ﬂ%@@%@@“@é Pleddite o ER H e prta

housi n (695 RIS ESRISEseDIPr SxaMRle MeBIO 09/23084t Referencein bereby made
upper houstothippublidafiondalits epkirdthe snap-in lugs (69) and rotary bearing.
The 5 [ ower housing part (70) is pushed over the spring housing. Inside the

spring housing is the exchangeabl e storage container (71) for the fluid
(72) whi chThe prepgjntdteeninsaldble¥wutitrer agruspentians elccosling & 8@ ialéntbh t he

7 j | . ' [ th t
cont ot ner ' ey BKEMRE (A &fborlcdfuble ShUBHENA%IABEGfBlohs o' SbBEsRbe *°
subst ance ERWtTPoHSE, apwehasdhe apvenrantioned sohdionsenehsusrensimmst er i s

mount i | ndédigne@ Ve utdind REBSIm AR | Fmipaiiteady tdrisetRdy He fr38uER4 Ndl €

facing t hefrgl%pt%re cho%%%h{}gte%?%r elx%rr;[pri'ee, i:gjyrtlh\éeaddition of isotonic saline solutions.
Sterile formuiations ready for use may be administered using energy-operated
free-standing or portable nebulisers which produce inhalable aerosols by means of
ultrasound or compressed air by the Venturi principle or other principles.

20 Accordingly, in another aspect, the present invention relates to phamaceutical
compositions in the form of propellant-free inhalable solutions or suspensions as
described hereinbefore which take the form of concentrates or sterile formulations
ready for use, combined with a device suitable for administering these solutions,
characterised in that the device is an energy-operated free-standing or portable

25  nebuliser which produces inhalable aerosols by means of ultrasound or
compressed air by the Venturi principle or other methods.

The Examples which follow serve to illustrate the present invention in more detail
without restricting the scope of the invention to the following embodiments by way
of example.



pi ni on (75woBhvesrlgirder (76) sits on theggpindle. The nebul igenssiasmsided
.above is suitable for nebulising the aerosol preparations according to the
i nvention to produce an aerosol suitable for inhalation. 15 If the
formul ati on according to the invention is nebulised using the nethod

descri bed above (Respimat(r)) the quantity delivered should correspond to a
defined quantity with a toI erance of not nore than 25% preferably 20% of
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delivered as a defined nmass on each actuation. However, the fornulation
according to the invention nmay al so be nebulised by neans of inhalers

ot her t han1) Reepacatban obthe ebmpmuneisgof formudarieam i nhal ers or ot her
stationary nebulisers. 25 Accordingly, in a further aspect, the invention
relates_to pharmaceutl ca forrrul ations in the formof propellant free

i nhal abPe ded-t RN 6 ad chloridgescri bed above combined with a

devi ce sui Batiigy (fooss e ldﬁ%rtdé%é slcﬁ\ﬁ?lﬁ/rﬁﬂc@iﬂ'd?ﬂﬁwns%rﬁfﬂ° Vg I N

conj unction th.the fera ention re atesto

b opel | ant SPRETSIORST 55%39 Z@ﬂ&dﬂ%é 8 P AR BRI Iver 05/ B T 29

PCT/ EPOS,/ Ogbéoronteinamne and gedfopy df bitneibyibmedrhide. The asikiuve |§§ﬂiﬁéc§iﬂtﬁ'el5h1 and
2 accordin t C -4 th t evi nown

name Respi rgrgtég ?gﬁd 0 Q\hd% %dl& ITrP]te hscee:N ﬁ@m‘?\%%ﬁ@f‘gﬁh?éﬁ’%ﬁ‘@ rgiga Wféa/ IS
above-Hént HER@IN &@/n@ﬁsﬁtmw\rlthmh@ms&fumr ppri¢aticbl y t he Respimat (r),
characterised in that they contain the 5 propellant-free inhalable

sol utions -r'susoen3|o S, 8Cco dlno to the invention as described
her ei nbef ore==A pLe At on, inhal able solutions which contain

the acti veTbebes:dneeﬁ)talﬂnedmmn?sisp) hasisngbSoREEPATEY mcpaf arcﬁ{d%mfeﬁﬁér@ana he
| nar ed; ent 2 1058 ST or 5138 o oS3 BRERREsch 2 al S fige el skdnpl o
in WO Go/ zggged drefwisetberete T l@lswtmrgowspeosmhns stirodd fardid bmt U0°Ct then
entirety. the precipitate formed is suction filtered and the filtrate is extracted first with water,

then with aqueous hydrochloric acid. The combined aqueous phases are made

alkaline with aqueous sodium carbonate solution, extracted with dichloromethane,

the organic phase is dried over Na,SQ,, evaporated to dryness and the

20  hydrochloride is precipitated from the residue. The product is purified by

recrystallisation from acetonitrile.

Yield: 20.85 g (= 47 % of theory)

DC: Rf value: 0.24 (eluant: sec. butanol/formic acid/water 75:15:10);

m.p.: 203-204°C,

25

1.c: scopine 2 2-diphenylpropionate methobromide :

11.98 g (0.033 mol) of the compound of step 1.b, 210 ml of acetonitrile, 70 ml of

dichloromethane and 20.16 g (0.1 mol) of 46.92 % bromomethane in acetonitrile

are combined at 20°C and left to stand for 3 days. The solution is evaporated to
30 dryness and the residue is recrystallised from isopropanol.

Yield: 11.34 g (= 75 % of theory): m.p.: 208-209°C.

Co4Ho2gNO3XBr (458.4);

Elemental analysis: calculated: C (62.89) H (6.16) N (3.06)

found: C (62.85) H (6.12) N (3.07).




The propel xantzdgree7 1 nhal abl e sol uti ons @{ suspensi ons accorF;ggTq;Tg; %
.invention nmay take the formof concentrates or sterile inhal e solutions

or suspensions ready for use, as well as the above-nentioned sol utions and
suspensi ons 15 designed for use in a Respimat(r). Formul ations ready for
use may be produced fromthe concentrates, for exanple, by the addition of
isotonic saline solutions. Sterile formulations ready for use may be

adm ni stered using energy-operated free-standing or portable nebulisers
whi ch prodhbe ﬁaﬁﬁgJ Wheeihdr ebPtesyn Avignvili a sindla segativethargrmtbssibanai r
by the Venbtgrhidermag bkl sbt@iheatih@rmanhdicdipiigsto #8pAcgordingly, in another
aspect, the present invention relates to pharnaceutlcal conpositions in
the formof propellant-free inhal able solutions or suspensions as

descri bed RBarRviepaedtior ofthe congkaundee of formuifs Zioncentrates or sterile
formul afions ready for use, combined with a device suitable for

adm ni sterjng these solutlons characterised in that the device is an

ener gy- ope£at & Blmetarokd-phenyls iets@n|aw: 25 nebul i ser whi ch produces

i nhal abl e aerosols by neans of ul trasound or conpressed air by+ he Ventur
principle or other methods. The Exanples which follow serve tofillustrate
the present inventiorH® mre detail wthout restricting the scope of the
invention to the follow gnbodi ment s by may of exanple WO 03/ 087097 30
PCT/ EPCB/ 03669 Fi | 9 S - 2~ysefl within the
scope of the presjent i nventidn ch are not known in t tiwll be
described. 1) Preparation of e chnpounds of fornmula 1. & % a|: 2 2-D
henyl propi onic acid chloride: 52.08g (0.33 nol) of oxalyl chlofide are
slow y added dropwi se at 20C to a suspension of 25.0 g (0.11 gol) of

2, 2-di phenyl propionic acid, 100 m of dichloronmethane and 4 drops of

di met hyl formam de. The m xture i@dirred for I h at 20C and 0.5 h at 50C
The solvent is distilled off and the remaining is 10 used in the
next step w thout any further purificatiog, A b.._scopine 2 2-di

henyl propi onate: The residue obtained from’st 1@: is dissolved in 100 mi

of dichl oronet hane and
1.35 g {6 mmol) of 4-phenyicinnamic acid are dissolved by refluxing in 75 mL of
10 ethyl acetate. To this solution is added a warm solution of 2.5 g (6 mmol) of
salmeterol in 25 mL of ethyl acetate. The solution is allowed to cool and stirred for
16 h at room temperature. The suspension is filtered, the precipitate is washed
with ethyl acetate and tert.-butylmethylether und dried in vacuo at 25-30°C. 47 g

of the title compound are obtained as a colourless solid. Melting point: 109°C;
15
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30 g of salmeterol are dissolved by refiuxing in 300 mL of ethyl acetate. 18.3 g of

5-(2,4~difluoropheny!)salicylic acid (Diflunisal) are added to this solution. The

solution is allowed to cool to ambient temperature. The suspension is filtered off,
the precipitate is washed with ethyl acetate and dried in vacuo at 35°C. 46 g of the

title salt a

re obtained as a colourless solid.

Melting point: 104°C

10

The following examples of formulations, which may be obtained analogously to
methods known in the art, serve to illustrate the present invention more fully
without restricting it to the contents of these examples.

15
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ded to this sol ution.
e@b@k&ﬁﬁpgh—iﬁ% suspension is filtered off,

washed with et hyl
ed as a colourless solid. Melting point:

d a warm sol ution

in 25 nL of ethyl acetate. The sol ution Ifté/%?c?#&sé
16 h at roomtenperature. The suspension is flltered,
Is washed with ethyl acetate and tert.-butyl nmethyl ether
of the title conpound are obtained as a
109C;, 15 WD 03/087097 32 2. 2.
4- dlfluorOchenyI)saI|cylate salt 2c: HO OOC HO

] & ‘ are dissolved by refluxing in 300 nL

18 3 g of 5 5-(2,4-difluorophenyl)salicylic acid

The solution is allowed to cool
the precipitate is
acetate and dried in vacuo at 35C. 46 g of the title
104C 10 The

fol | ow ng exanptres—ef—fermH-ati-onss—which—ay be obtalned-analogously to
met hods known ijn the arlngredients to ill ustrate tjg peraspsulénvention nore
L N ST SRR AR Wil P
anptes—e—Tof i ati-ens ahal-abl ders ) 3) 10
4) Formoterol fumarate dihydrate
Lactose B 24788
Total 25000
5 2)
Ingredients Mg ‘per capsule
1'-bromide 100
Salmeterol xinafoate 50
Lactose 12350
Total 12500
3)
Ingredients Hg per capsule
1'-bromide 200
Salmeterol xinafoate 50
Lactose 12250
Total 12500
10 4)
Ingredients Hg per capsule
1'-bromide 200
Formoterol fumarate dihydrate 24
l.actose 24776
Total 25000
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.d| hydratel2 Lact 0ose24788 Tot al 25000 | ngredi entsl ag per capsul e

-brom del00 Sal nmeterol xinafoate50 Lactosel2350 Total 12500 | ngredi ent sl ag
per capsule 1'-brom de200 Sal net erol xinafoate50 Lactosel2250 Total 12500
I ngredi entsl ag per capsule 1'-brom de200 Fornoterol fumarate di hydrate24
Lact 0se24776 Tot al 25000 WO 03/ 087097 5) 34 PCT/ EP03/ 03669 | ngredientstag
per capsul %)1' -brom i del00 2b50 Lactosel2350 Total 12500 I ngredi entspg per

capsul e

Ingredients Hg per capsule
1'-bromide 100
2b 50
Lactose 12350
Total 12500
6)
Ingredients Hg per capsule
1'-bromide 200
2c 50
Lactose 12250
Total 12500
5
7)
Ingredients Hg per capsule
1’-bromide 100
2aa’ maleate salt 65
Lactose 12335
Total 12500
8)
Ingredients Hg per capsule
1'-bromide 200
2aa’ maleate salt 65
Lactose 12235
Total 12500
10




1' - br om deZ@VoZe&Metact 0sel2250 Total 12596 5 10 7) 8) | ngredEeitisd:a3e68"
.capsule 7:1 1'-brom del00 2aa' nual eate salt65 Lactosel2335 Total 12500

| ngredi entstag per capsule 1'-brom de200 2aa' nul eate salt65 Lactosel2235
Tot al 12500 WO 03/ 087097 35 B) Propel |l ant-contai ning i nhal abl e aerosol s: 1)
Suspensi on aerosol : PCT/ EP0O3/ 03669 | ngredi ents% by wei ght 1'-brom de0. 020
Sal met erol xi nafoate0.066 Soya lecithin0.2 TG 11 : TG 12 = 2:3ad 100 5 2)

Suspensi OnBﬁlgrgsglllént—lc% Eaeirqiina%ﬁgfag% é”ee}i:%\%; 1' - br om de0. 039

1) Suspension aerosol:

Ingredients % by weight
1'-bromide 0.020
Salmeterol xinafoate 0.066
Soya lecithin 0.2
TG 11:TG12=2:3 ad 100
5
2) Suspension gerosol:
Ingredients % by weight
1'-bromide 0.039
Salmeterol xinafoate 0.033
Absolute ethanol 0.5
Isopropyl myristate 0.1
TG 227 ad 100
10




Sal et er ol WP HaPBESE0. 033 Absol ute et hangg0.5 | sopropyl nyrisiaeest/deedss
.227ad 100 10 WD 03/087097 36 Patent O ai ns PCT/ EP03/ 03669 1)

Phar maceuti cal conpositions, characterised in that they contain one or 5
nore salts of formula 9 M "+ M N wherein X - denotes an anion with a
si ngl e negative charge, preferably an anion 10 selected fromthe group
consisting of chloride, brom de, iodide, sulphate, phosphate,

nmet hanesul phonate, nitrate, naleate, acetate, citrate, funarate,

tartrate, oxal ate, succinate, benzoate and p-tol uenesul phonate, conbi ned
“with one or nore betamnetics (2), optionally in the formof the 15
enanti omers, mxtures of the enanti dtatest Glaims the form of the racemates
thereof, optionally in the formof the solvates or hydrates and optionally
t oget her w Sh a har maceutically acceptabl e excipient. 2) Pharnmaceutical
conposi t i ofl) acctAmGcestical sPmpesitions: eharasiesisad imthat ey eentaroone of ve
subst antes morersgditd cdif@npiledent either together in a single fornulation or
in two separate formulations. 3) Pharnmaceutical conposition according to
claim1 or 2, characterised in wfat. pche betam netics 2 are sal neterol
salts, fornoterol salts or acid adg]i/tion saltsXof 25 the conpounds of
formula 2a~ WD 03/087097 37 H N 2

C H
0.0
Me
sps})
wherein
X~ denotes an anion with a single negative charge, preferably an anion

10 selected from the group consisting of chlaride, bromide, iodide, sulphate,
phosphate, methanesulphonate, nitrate, maleate, acetate, citrate, fumarate,
tartrate, oxalate, succinate, benzoate and p-toluenesulphonate,

combined with one or more betamimetics (2), optionally in the form of the

15 enantiomers, mixtures of the enantiomers or in the form of the racemates thereof,
optionally in the form of the solvates or hydrates and optionally together with a
pharmaceutically acceptable excipient.

2) Pharmaceutical composition according to claim 1, characterised in that the
20 active substances 1 and 2 are present either together in a single formulation or in
two separate formulations.

3} Pharmaceutical compaosition according to claim 1 or 2, characterised in that
the betamimetics 2 are salmeterol saits, formoterol salts or acid addition salts of
25 the compounds of formuia 2a’



wher ei n PCWE&EPSB4@3669 wherein 5 R and>R2 which may be i Lcal

.di fferent denote hydrogen or Cl-C4-al kyI;§7R3 and R4 which m%%§®§§%§? cal
or different denote hydrogen, Cl-C4--alkyl, -0- Cl-C4-al kyl, -

Cl- C4- al kyl ene- O C1l-C4-al kyl or R3 and R4 together denote one of the
bridgi ng groups Cl-C4-al kyl ene- or -0-Cl-C4-al kyl ene-O-. 10 4)

Phar maceutical conpositions according to claim3, characterised in that
the conpounds 2 are presgnt ipn the formof the salts of hydrochloric acid,
hydr obrom ¢ aci d, sul phur d, phlgigphoric acid, nethanesul phonic acid,
acetic acid, fumaric aci
tartaric acid, 1-hydroxy- . &
acid, 5-(2.4-difluorophenyl)sja ret€fic acid. 5)
Phar maceuti cal conpositions_as ; 4

that the conpounds 2 ar d19al neter ol
sal net er ol - 4- phenyl ci nnamate or 20
sal neterol -5-(2, 4-di fl uorophenyl )sal i cyl ate. R?B) PhRf"macQU.ti cal
conpositions according to claim3 or 4, characterised i n“®hat the
conpounds 2 are salts of the conmpounds of fornula 2a', wherein 25 R and
R2 whi ch may be wthendihncal or different denote hydrogen, nethyl or ethyl;
R3 and R4 ip may be identical or different denote hydrogen, nethyl,
ethyl, pro ¥Ie, Buztyl, met hoxy, ethoxy, methyoxynethyl, or nethoxyethyl, or
R3 anﬂ I4 godiRt  detitremaydeoitientieal lor idifsErent @MQﬁgarog?ﬁImr(ﬂ@ |e)ne,
-0-ethyl enp3Q; 4 - - : 8709 P ERO3/{ 0366
Phar maceut Bc%nd%m%vﬁ[c?’gﬁéﬁggé%%%gOygf%?%%r#e\?,&%ﬁwm@?ncEé‘?éﬁé@lgy[i'§ din
that the conpounds 2CafCe-akyli sCofCatalylenesdinesalkyfar mul a 2a’ wherein

R® and R* together denote one of the bridging groups
C1-Cs-alkylene- or -O-C4-Cs-alkylene-0O-.

10

4) Pharmaceutical compositions according to claim 3, characterised in that
the compounds 2 are present in the form of the salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid, acetic
acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid, 1-hydroxy-2-

15 naphthalenecarboxylic acid, 4-phenylcinnamic acid, 5-(2.4-difluorophenyl)salicylic
acid or maileic acid.

5) Pharmaceutical compositions according to claim 3 or 4, characterised in that
the compounds 2 are salmeterol xinafoate, salmeterol-4-phenylcinnamate or
20  salmeterol-5-(2,4-difluorophenyl)salicylate.

6) Pharmaceutical compositions according to claim 3 or 4, characterised in that
the compounds 2 are salts of the compounds of formula 2a’,
wherein -
25 R'andR? which may be identical or different denote hydrogen, methy! or ethyl:
R®and R*  which may be identical or different denote hydrogen, methyl, ethyl,
propyl, butyl, methoxy, ethoxy, methyoxymethyl, or methoxyethyl, or
R® and R* together denote one of the bridging groups
propylene, butylene, -O-ethylene-O- or -O-propylene-O-.
30



5 R and Rgvov/edvopry be identical or di4derent denote hydregeiERp 0%%&”9\"
.R3 and R4 which may be identical or different denote hydrogen, f'u

ethyl, propyl, butyl or nethyoxynethyl or R3 and R4 together denote one of
the bridging groups butylene or -Oethylene-O. 10 8) Pharnmaceuti cal
conpositions according to claim3, 4, 6 or 7, characterised in that the
conpounds 2 are salts of the conpounds of fornmula 2a' wherein a) Rl and R2
denote hydrogen and R3 and R4 denote ethyl; or b) RL and R2 denote
hydrogen and R3 and R4 denote nmethyl; or 15 C) Rl and R2 denote ethyl and

R3 anﬂ R4dﬁ¢nmmghWEQ§w,COWpd$)tldﬁb am@rcm gtealggrﬁ @ﬂ%r@%aﬁéﬁeﬁ%cﬁﬁ\g Ej

t oget her t ene; eno an

t oget her dg{r.légtt@e c%trxé\ Seggrecfgﬁso?”%@ W@i"”ﬁiﬁ %@e‘“’ﬁ&%ﬁ"ﬁgen and R3
and R4 denote tert. -butyI or g) R1L and R2 denote hydrogen and R3 and R4

denot e 4 SR ra(?lﬂyﬁzz o inicmE} RS Al I USBIOINIGEE inE! IPnor e

met hoxynmet har maceuti ca nposI LI ons accor Bf clains 3

to 5, chachlaé‘Fil ed Wbmrﬂai/ﬁ)&tld@fhf@a}v@f gifferenttdanotehydroges; metiyl, ethyb

salmeterol 2' are in ,Q; |for Phets @k&ﬁméth porto 400: 1, preferably 1:25 to
200: 1. WO 03/087097 9 %'?%03 036 éé)é& rmpceut i cal conpositions
according to one of i h@rdegﬁ 8t thedlid9ing gEAURShe conpounds 2
are fornoterol hydrobthﬂytﬂnectw,-G-eﬁMémOL. sul phate or fornoterol funarate.
5 11) parnmaceutical conpositions according to claim 10, characterised in
that the weight ratios of V Me\+ /Me

8) Pharmaceutical compositions according to claim 3, 4, 6 or 7, characterised in

that the compounds 2 are salts of the compounds of formula 2a' wherein
a)  R'and R® denote hydrogen and R® and R* denote ethyl; or
b)  R'and R? denote hydrogen and R® and R* denote methyl: or

15 c) R' and R? denote ethyl and R® and R* denote hydrogen: or
d)  R'and R®denote hydrogen and R® and R* together denote butylene;
or

e)  R'and R?denote hydrogen and R® and R* together denote -O-
ethylene-O-; or
20 ) R" and R? denote hydrogen and R® and R* denote tert.-butyl or
g)  R'and R?denote hydrogen and R? and R* denote iso-propyl: or
h)  R'and R? denote hydrogen and R® and R* denote methoxymethyl.

9) Pharmaceutical compositions according to one of claims 3 to 5, characterised
25 in that the weight ratios of 1'

Me\+/Me

to salmeterol 2' are in a range from about 1:30 to 400:1, preferably 1:25 to 200:1.




N to fornotwoako87osare in a range fromahgut 1:10 to 300:1, gi-pESiadede 1: S
.to 200:1. 10 12) Pharnmaceutical conposition according to one of clains 1 to
11, characterised in that it is in the formof a preparation suitable for

i nhal ation. 15 13) Pharmaceutical conposition according to claim 12,
characterised in that it is a preparation selected fromanong the

i nhal abl e powders, propellant-containing netered-dose aerosols and

propel | ant - Eﬁ |nhalable Folutlons 14) Pharmaceutical conposition

according t RiAMaseUtifal ComReSIQnS aGrorfiRg 19 ENeLf claimsrd Phfial abl e powder
whi ch cont achamdemmu 2 that théntont poundsl 2 bres fontnakdre| INVYFBLINLAGE CRhBterol

accept abl egggﬂa% %p?&n%?%%g%ﬁ%%iom anong the nonosacchari des,

di sacchari I"go- thari des, polyal cohols, salts, or m xtures
of these excipients with one another. 25 15) Inhal abl e powder according to

claim 14, qhar ol ' r

particle si ZZ %ﬁéﬁﬁgéﬁﬁcgrbn%ﬁ%é%%er aﬁﬁrﬁggﬁg#@?@érﬁgﬁ%% tggf%ow
40 PCT/ EPO¥SBF8! i@?fbharnaceutlcal conposition according to claim 13,
characterised in that it is an inhalable powder which contains only the
active substances 1 and 2 as its ifpgredhents. 5 17) Pharmaceuti cal
conposition according to claim 13, cHﬁqacterised inthat it is a
propel | ant - cont ai ni ng i nhal abl e aeroso‘\yhlch contains 1 and 2 in dissolved
or dispersed form 18) Propell ant-contia g inhal abl e aerosol according
to claim17, characterised 10 in t t ns, as propellant gas,

hydr ocar bons such as n-propane, n-but&né or sobutane or hal ohydr ocar bons
such as chlorinated and/or fluorinated deriv tlwg of met hane, ethane,
propane, butane, cycl opropane or cycl obut ane. ) Propell ant - cont ai ni ng

i nhal abl e aerosol according to claim 18, MPacterjised 15 in that the
propellant gas is TGL 1, TGL 2, TGl 34a, 7G5 tures thereof,
preferably TGl34a, TQ&227 or a m xture the

to formoterol 2' are in a range from about 1:10 to 300:1, preferably 1:5 to 200:1.
10

12)  Pharmaceutical composition according to one of claims 1 to 11,
characterised in that it is in the form of a preparation suitable for inhalation.

15 13) Pharmaceutical composition according to claim 12, characterised in that it is
a preparation selected from among the inhalable powders, propellant-containing
metered-dose aerosols and propellant-free inhalable solutions.

14)  Pharmaceutical composition according to claim 13, characterised in that it is

20  an inhalable powder which contains 1 and 2 in admixture with suitable
physiologically acceptable excipients selected from among the monosaccharides,
disaccharides, oligo- and polysaccharides, polyalcohols, salts, or mixtures of these
excipients with one another.

25 15) Inhalable powder according to claim 14, characterised in that the excipient

has a maximum average particle size of up to 250um, preferably between 10 and
150pm.



20) Propel lwotesmenseri ni ng i nhal abl e aeroggl according to onep @.ﬁ \f}b
.to 19, characterised in that it may contain up to 5 % by weig F 0 ac?lve
substance 1' 20 and/or 2'. 21) Pharmaceutical conposition according to
claim 13, characterised in that it is a propellant-free inhalable solution
whi ch contains water, ethanol or a m xture of water and ethanol as
solvent. 25 22) Inhal able solution according to claim 21, characterised in

that it opt naI 0@/13 cont Eig}s ot her . co-sol vents and/ or excipients. 23)
i nhal abl e s& ut| rnAacsHEEA ForPasitiomaceerdipade slainr i3 ebaractetisad intthabittiai ns

as 30 co- sl inbatablé powedi whlch Mt@ihs‘éﬂl}ttﬁbrbdwérsﬁbiﬂan%g“lpén@? a%tlﬂier pol ar
groups, e. gn re %ke%q%]ol s - particularly isopropyl alcohol

partlcularl propytenegl ycol , polyethyl enegl ycol, polypropyleneglycol

gl ycol et her, glycerol, polyoxyethylene al cohol s and pol yoxyet hyl ene fatty

acid esger WO 3 | abl e sol ufiaps, . .
accor di ﬁg tSIg)on F‘}% H%Egaﬁcaq]chﬁﬁg 5?% éc%%?iiﬂgé&%@rarﬁ% C%?F%ﬁte’? éBﬁ% Bi% as
exci pi ent s &HOP& %%ir&@ta@tﬂgdﬂhabblesaer@@ﬁbwbwhm@n@emﬂand 2in dizsbilentcr

and/ or presigperséd &sim.f | avourings, pharnmacol ogically acceptable salts
and/or vitam ns. 5 25) Inhal abl e solutions according to claim 24,
characterised in that they contain as conplexing agents editic acid or a

sal t r gf ed|1BD c éh‘oneliqrrte:foataahlhg |ﬁ}®a|ablmﬁ}ig§cﬂtai;co&ﬁhg k5 8lath ﬁa%gﬁ%?%rﬁé -
oot mOd PR dniding, 88 prbooafers iy BF BRI i AR Bl <h-butane or
particul ar F%pba%@mﬁrgr Baiotrcharbons such as chlorinated and/or fluorinated derivatives

of methane, ethane, propane, butane, cyciopropane or cyciobutane.

19)  Propellant-containing inhalable aerosol according to claim 18, characterised
15 inthat the propellant gas is TG11, TG12, TG134a, TG227 or mixtures thereof,
preferably TG134a, TG227 or a mixture thereof.

20)  Propellant-containing inhalable aerosoi according to one of claims 17 to 19,
characterised in that it may contain up to 5 % by weight of active substance 1
20 andfor 2"

21)  Pharmaceutical composition according to claim 13, characterised in that it is
a propellant-free inhalable solution which contains water, ethanol or a mixture of
water and ethanol as solvent.

25
22)  Inhalable solution according to claim 21, characterised in that it optionally
contains other co-solvents and/or excipients.

23)  Inhalable solution according to claim 22, characterised in that it contains as

30 co-solvents ingredients which contain hydroxy! groups or other polar groups, e.g.
alcohols - particularly isopropy! alcohol, glycols - particularly propyleneglycol,
polyethyleneglycol, polypropyleneglycol, glycolether, glycerol, polyoxyethylene
alcohols and polyoxyethylene fatty acid esters.
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24) Inhalable solutions according to one of claims 22 or 23, characterised in
that they contain as excipients surfactants, stabilisers, complexing agents,
antioxidants and/or preservatives, flavourings, pharmacologically acceptable salts
and/or vitamins,

25)  Inhalable solutions according to claim 24, characterised in that they contain
as complexing agents editic acid or a salt of editic acid, preferably sodium edetate.

26) Use of a composition according to one of claims 1 to 25 for preparing a
medicament for the treatment of inflammatory or obstructive respiratory
complaints, particularly asthma or COPD.



