Novel Medi canent Conpositions Based On Tiotropium
~Salts And On Salnmeterol Salts The present invention
“relates to novel pharmaceutical conpositions based on

tiotropiumsalts and salts of sal neterol, processes

for preparing themand their use in the treatnent of
respiratory conplaints. Background to the invention
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Surprisingly, it nd that an unexpectedly
beneficial thera ”ugx ¢f, nore particularly a
synergistic effect5+in the treatnment of inflammtory
or obstructive respir conpl aints is observed
when one or nore tiotr msalts (1 are used in
conjunction with one or nore salneterol salts (2). As
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bromide and has valuable pharmacological propetties. The name tiotropium is
intended to refer {o the free cation for the purposes of the present invention.

Like other salts of tiotropium, itis a highly effective anticholinergic and can therefore
provide therapeutic benefit in the treatment of asthma or COPD {chronic abstructive

pulmonary disease).

Tiotropium salts are preferably administered by inhalation. Suitable inhalable
powders packed into appropriate capsules (inhalettes) and administered using
suitable powder inhalers. may be used. Alternatively, they may be administered by
the use of suitable inhatable aerosols. These also include powdered inhalable
aerosols which contain, for example, HFA134a,_ HFA227 or mixtures thereof as
propellant gas. :

The tiotropium salts may also be inhaled in the form. of suitable solutlons



often occur, for exanple, in the adm nistration of
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phar maceuti cal conposition containing therapeutically
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In one aspect the present invention relates to a pharmaceutical composition which
contains one or more tiotropium salts (1) and one or more salmeterol salts {(2),
optionally in the form of the solvates or hydrates thereof. The active substances-may
be contained either together in a single preparation or in two separate preparations.
According to the invention, pharmaceutical compositions which contain the active
substances 1 and 2 in a single preparation are preferred.

According to another aspect the present invention relates to a pharmaceutical
composition which contains, in addition to therapeutically effective amounis of 1 and
2, a pharmaceutically acceptable excipient. In one aspect the present invention



for the treatnent of inflanmatory or obstructive
respiratory conplaints, particularly asthma or COPD
by simul taneous or successive admnistration. The
present invention is also directed to the sinultaneous
or successive use of therapeutically effective doses
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prepare the salmeterol salts.

According to the invention, the salmeterol salts 2 selected from among
hydrochloride, hydrobromide, sulphate, phosphate and methanesulphonate are
preferred. The salts of 2 selected from hydrochloride and sulphate are particularly
preferred, especially the sulphates. Salmeterol x % HoSO4 is of exceptional
importance according to the invention.

_In the combinations of active substances according to the invention consisting of 1
and 2 the ingredients 1 and 2 may be in the form of their enantiomers, mixtures of
. enantiomers or in the form of the racemates. |



substances 1 and 2 may optionally be in the form of
‘the solvates or hydrates thereof. Depending on the
choice of the salts 1 or 2, the weight ratios which
may be used for the purposes of the present invention
vary on account of the different nolecular weights of
the various salt forns. Conseguently, the weight
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For example, without restricting the scope of the invention, the combinations of 1 and
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10pg of 1' and 100pg of 2, 10pg of 1' and 200pg of 2,
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2", 5 20pg of 1' and 25pg of 2, 20pg of 1' and 50pg
of 2', 20pg of 1' and 100pg of 2', 20pg of 1' and
200pg of 2, 36pg of 1' and 25@g of 2', 36pg of 1' and

20308 19fana 250 Qﬁp%of @%&9@9@ o?fz 220,?@6@91 %fr}d11 oG of 2°,
2°é’ﬁdﬁ%06‘§do%°°2‘9 g3t§_+fg Q?Ea@ﬂ*ﬂ 5899@ f &, ?zﬁugo@pfgﬁ@a@ Sfug of 2,
36lig afrid agaomL@fsoni’ 3aégeoamrm QOISﬁO%@If pe r40§ngwl B fPB5g of 27,
a0 0 Sl A 55 2 BB0uS Be oAb of 1584 EEbug of 2

aread[mrmatemedpbesmgha‘dmseed conbl nation of 1 and 2
according to the invention, the quantities of active
substances 1' and 2' admi nistered per single dose as

If pective subalesve deynhiratiosr inexkinh ledennies §ptnpiumobrareide and 2

deh@{ésoé’éﬂlﬁﬁter@%%ﬁ%$@i§l !@ﬁséd %Q‘i‘h@ r’éﬂ%&ﬁtﬁﬁalﬁ’&{ of 1and 2

sin . of and
acggr(%&g egnvgglg)rb]thqq %lt@flof%vgﬁubstagﬁgs df a@d gn @dmmlstered
peEEiBlggggosé ag spé@iﬁed @bobe IWb éf Sptmple &rreb%@ﬁd% the following
Bl Bl s agmlﬁ%?%% P S'fggenéwﬁ £of 20 2501 gl 2. Gug of
1 afd §5.8pd cﬁa spg afl ad 211 Bpg of &, Gugasfdl 4dd 28Bdef of2, 12ug of 1
ana?ﬁ% gf 2)1 E‘?%ng% %ég éf Zzﬁﬂgggé%fnf 1?{15?&@ gng of 1
and 223, %062 . 7p@ of 13mdot? - QUQrﬂﬂ 2223 . yyspof ‘bfanQ SH3BEH2, 21.7g

of @fanh ﬁ’ﬂIdB 09292@ f43ar§p929f6 é?frp_d 2@%9@3; gfan%] 127 .9ug of 2,

24 flig A 3hq 53% oA 8 B4t T B 20T o SR 223
of 254296990)? 123nd48733u|gg)f®‘ 43 . Jnflofl1 &ndEb.Ofig of 21 438uh ¢fdl and

8 O AR Szt e D0 81 2% o1

and L@O}‘s&l 4tbt pg of 1>arvd:1-12‘88149t0fat¢ro€kﬁ Gpg lof drantb223 6pg of 2.
monohydrate is used as 1, for exanple, the quantities
of , active substﬁances 1' and 2' admnistered per single

If, igdbe combiaglian ot band goveaiedagceringdenprdniaitions M}ﬁﬂem 2
dehatet Balrholdrow N BANtiblrbgisinPbromidethnorolirat @tﬁe@das 1, for

Si of and
o 8 oo L S o e e
as gpedifietab228 b§paidf am@esmyraspohdaadhe Bdlodying gitadiities of 1 and
g

2 SrBeBi e ReT  f Sp b P
of 276.3g obfl 821d $b1.6pg obR, 6. 234@10 b apgd §28%612 ob2, tp§uget hand
27 818 ok D1 18 Pbf £ 8%5 11@8 gt % SRY 194 &5239125 1

cggg%ES %190 an Hand —S%Rgﬁ 8%9 ]pg Mg of
anQp2g AP P o T a2 G 2, Aabiisset bad 66 96 oF 2, 22,509
of 1and 111.8pg of 2, 22.5pg of 1 and 223.6ug of 2, 25ug of 1 and 27.9ug of 2,
25pg of 1 and 55.9ug of 2, 25(1g of 1 and 111.8ug of 2, 25ug of 1 and 223.6ug of 2,
45ug of 1 and 27.9ug of 2, 45ug of 1 and 55.91g of 2, 45ug of 1 and 111.8ug of 2,
45pg of 1 and 223.6ug of 2, 50ug of 1 and 27.9pg of 2, 50ug of 1 and 55.9ug of 2,
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The combinations of active substances 1 and 2 according to the invention are
preferably administered by inhalation. For this purpose, the ingredients 1 and 2 have
to be incorporated in inhalable preparations.



45pg of 1 and 27.9pg of 2, 45pg of 1 and 55.9pg of 2,
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and 2 according to the inventi®n are preferably
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Within the scope of the powders for inhalation according to the invention the
adjuvants have a maximum mean particle size of up to 250pm, preferably between

- 10 and 150um, particularly preferably between 15 and 80pm. If desired it may be

useful to add finer adjuvant fractions having a mean particle size of 1 to 9um to the
abovementioned adjuvants. These latter finer adjuvants are also selected from the
abovementioned group of adjuvants which may be used. Finally, in order to prepare

the powders for inhalation according to the invention, micronised active substance 1

and 2, preferably having an éverage particle size of 0.5 {o 10um, particularly
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in separate preparations or in a combined preparation, with 1and 2 either both
dissolved, both dispersed or only one component dissolved while the other is
present in dispersed form.

The propellent gases which can be used to prepare the inhalable aerosols according
to the invention are known from the prior art. Suitable propellent gases are selected
from among hydrocarbons such as n-propane, n-butane or isobutane and
halohydrocarbons such as chlorinated and/or fluorinated derivatives of methane,
ethane, propane, butane, cyclopropane or cyclobutane. The abovementioned
propellent gases may be used on their own or in mixtures thereof. Particularly
preferred propellent gases are halogenated alkane derivatives selected from among
TG, TG12, TG134a and TG227. Of the abovementioned halogenated
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The present invention also relates to cartridges which are fitted with a suitable valve
and can be used in a suitable inhaler and which contain one of the abovementioned
propellant-gas-containing inhatable aerosols according to the invention. Suitable
cartridges and methods of filling these cartridges with the propellant-gas-containing
inhalable aerosols according to the invention are known from the prior art.

C) Propellant-free inhalable solutions containing the active substance
combinations of 1 and 2 according to the invention:

It is particularly preferable for the active substance combination according to the
invention to be administered in the form of propellant-ffee solutions for inhalation.
Suitable solvents for this include aqueous or alcoholic, preferably ethanolic solutions.
The solvent may be water on its own or a mixture of water and ethanol. The relative
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Co-solvents and/or other adjuvants may be added to the propellant-free inhalable
solutions according to the invention.

Preferred co-solvents are those which contain hydroxyl groups or other polar groups,
e.g. alcohols - particularly isopropylalcohol, glycols - pamcularly propyleneglycol,
polyethyleneglycol, polypropyleneglycol, glycolether, glycerol, polyoxyethylene
alcohols and polyoxyethylene fatty acid esters.
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The propellant-free inhalable solutions according to the invention may be
administered particularly using inhalers which are able to nebulise a small amount of
a liquid formulation in the therapeutically necessary dose within a few seconds to
form an aerosol suitable for therapeutic inhalation. Within the scope of the present
invention, nebulisers are preferred in which a quantity of less than 100 pL, preferably
tess than 50 pL, particularly preferably between 20 and 30 pL of active substance
solution can be nebulised, preferably in one operation, to produce an aerosol having
an average particle size of less than 20 ym, preferably less than 10 pfn, in such a
way that the inhalable part of the aerosol corresponds to the therapeutically effective -
amount.
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t hatditgedionnhal abl e part of the aerosol corresponds to
the therapeutically effective amount. 11 A device of

this kind for the propellant-free adm nistration of a
Th%p@vé@lsé% Mth valvg member corresponds to a device disclosed in WO

97/12687. It projects partially into the cylinder of the pump housing and is mounted
to be axially movable in the cylinder. Reference is made particularly to Figures 1-4 -
particularly Figure 3 - and the associated parts of the description. At the moment of
actuation of the spring, the hollow piston with valve member exerts a pressure at its
high pressure end 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 quantity of active substance
solution. Volumes of 10 to 50 microlitres are prefefred, volumes of 10 to 20
microlitres are particularly preferred, while a volume of 45 microlitres per spray is
most particularly preferred. ' :



i quid pharmaceutical conposition for inhalation is

described in detail; for exanple, in Internationa
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fluid, the neasured quantity of active substance
solution. Volunes of 10 to 50 mcrolitres are
Therlisned pearmaesulicad pepatationomeets the nozzle member at an entry

pressure of up to 600 bar, preferably 200 {o 300 bar, and is atomised by means of
the nozzle openings to form an inhalable aerosol. The preferred particle or droplet
sizes of the aerosol are up to 20 microns, preferably 3 to 10 microns.

The locking clamp contains a spring, preferably a cyiindrical helical compression
spring, as a store for mechanical energy. The spring acts on the power take-off
flange as spring member, the movement of which is determined by the position of a
locking member. The travel of the power take-off flange is precisely limited by an
upper and lower stop. The spring is preferably tensioned by a force-transmitting
gear. e.g. a helical thrust gear, by means of an external torque which is produced by
rotating the upper housing part relative to the spring housing in the lower housing
part. In this case, the upper housing part and the power take-off flange contain a
single or multiple spline gear.
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of 15 mcrolitres per spray is nost particularly
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at the end of the hollow piston facing the nozzle
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thelegking dgreni hgactuatingleitian isrruishedaearalieldo dne BpgiripRe, preferably
e A 1 (00008 kbt pddomi g
Defilsithe ronron 1106 Wb RGP 717 dereibagun W57 20550,
nozzl e nenber with at |east two nozzl e openings at
the inlet . end the di j et
e KaerladiisfEPaltE et RuaIN ol g mdllind Bp sgvers the
motiatinghetdrivess the gpirels apd diesiithge 60ntainerisotiveiimides,

nost preferably 80 to 1000. The nozzl e openi ngs are
preferably arranged at a spacjng of 10 to 200 m crons

Whsr begterisasts goliated, dhasipRgr bpuding partigaoiated frfgtive 10 the lower
houdlag pafe ey l@hle{s’c&@yihg 1o asﬁ‘nr_cli_ %@gjaing‘\rtvmﬂp Mg S{]fhrir@]s compressed
crons most preferred. e, directions, of . the i

andcisieient Py Rk e ReToal R ear Shi 3R s2irs TebRbism
engguas mgiematically.i dhe dandlafectation éaprafersbly avhotemember fraction
or 485 Bk 2o TE Bk 0 I caMETaives 1 stind  Gonea, e
poweaiakedf componentzs dushedianegiitaip didansain thermpgshousing part, the
holfR BRBdn isT;lhﬂie@rtﬁé&r\ftwﬂﬂn g@é i dRron tie ?Qh@tbrlmo@irz@,%y% resuit of
wh{q?&qagﬁé %?%}%ﬁﬂﬁigéﬁgﬂg(%gz%q}gfgégpsgqrﬁgéZ:ogl[ﬁ.laq\ﬁéip% *hoe I]ﬁgh pressure
chgmbéeinahdnt of tisy hbmelei cal hel i cal conpression spring,

as a store for nechanical energy. The spring acts on

the power take-off flange as spring nenber, the )
A plaralitysrftexshanpéatteistoragesiontaisdrsosontaigingiiet fiuid tebegatomised

‘can be pushed into the atomiser as required and then used. The storage container
contains the aqueous aerosol preparation according to the invention.

The atomising process is initiated by gently pressing the actuating button. The
locking mechanism then opens the way for the power take-off component. The
tensioned spring pushes the piston into the cylinder of the pump housing. The fluid
feaves the nozzle of the atomiser in atomised form.

Other details of construction are disclosed in PCT applications WO 97/12683 and
WO 97/20590, to which reference is hereby made.



| ocki ng menber. The travel of the power take-off
flange is precisely limted by an upper and | ower
stop. The spring is preferably tensioned by a
force-transmtting gear, e.g. a helical thrust gear,
by nmeans of an external torque which is produced by
rotating the upper housing pdAt relative to the spring
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el astlcally deformabl e ring made of plastics or

Fiolas L, whichen ittt RORRLre RFuB G Tunepfi nysiagte the
netitiees (Respimat®pwito eliiciytreuadueens aabsolligepaciong according to the
inv R a8 8ol df vRIhfIgk (he power take-off flange

an e spring fr

reven om being rel eased. The
|OCkI ng nenber is actuated by a button. The actuating
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tengign: Siloyre %gﬁh@&l%mgﬂgﬁl egfon Qhﬁ@Jgﬁ} atomzser WQR the spring

rel@diseerably into the atom ser; at the sane t| nme the
deformable ring is deforned in the ring plane.
Details of the construction of the |ocking clanp are
Thelepper hadingpwd (97) cotams thheunombousiog{baly ghavhosesend is

moBHl%'?ietﬂe%I '(Bgﬁ’d?ﬁhé%?orﬁi%lr ﬂazgggm e r&ﬂ&eﬁ%‘{ﬁé%c}z% member

%r & e stor al%
(54a;@ﬁti@4fﬂ (P2} Thiechaltow giston (e seeweddn dhe powerdake-off flange (56)

of tﬁé‘lé@(‘i clabdiep #d:ﬁ’é’cﬁé pBﬁHﬂIWﬁtoﬂﬁétcyhﬁdér%f&h@derﬁﬂ) aabumg Atits
housi e I N
end i g mEElonCaiien e aeumenben iPas Ths fisiibldator peated of

by nreaasmﬁmb bysketdB9). dfsita ehd eppeahotding parigedne stup (G(Y on which
e 954 1 R RRRIOTAER, PR B 0n ROl ke
-ﬂanwgsél@@stc)@ (@1 ) eBOVhIEY rtle%gowm taleeoff HrBge @butswhendhe spring is
ten§|Bhé8 gAgéI;: t‘ién% ﬁﬁgfasst gﬁﬁn té}%ﬂﬁ{ed Ql'f@td%fkfno ug@gmm foves
betigh I Paia 06 e ST (6) ek Upperiaiena reyf Thsiactuating
bution ©4% ispeanndetets tarthe IasklagrrﬁSMibbr ofhe uhpehhewsing part dreds in the
moyngicts @oF At 7 sRilendi by, Frtsiy e BRtoRbYS ab i8) Wifeh can be

fittedl theeddny of exchangeabl e storage contai ners

containing the fluid to be atom sed can be pushed

into the atom ser as required and then used. The
Thesspringybowsing 46 Aewith cempesion seriag (@@s ratatakly) mounted on the

upp PRASRY (RH B¢ ARSHIEf the dri®-HitNY§H 16D hind rotary bearing. The lower
housing part (70) is pushed over the spring housing. Inside the spring housing is the
replaceable storage container (71) for the fluid which is to be atomised (72). The
storage container is sealed off by means of the stopper (73) through which the
hollow piston projects into the storage container and dips its end in the fluid (store of
active substance solution).

The spindie (74) for the mechanical counter is mounted in the casing surface of the
spring housing. The drive pinion (75) is located on the end of the spindle which
faces the upper housing part. The slider (76) is located on the spindle.



The atom sing process is initiated by gently pressing

the actuating button. The | ocking nechani smthen

opens the way for the power take-off conponent. The

tensi oned spring pushes the piston into the cylinder

of the punp housing. The fluid |eaves the nozzle of

the atom ser in atom sed formisQ her details of

construction are disclosed in PCT applications WD
- 97/12683 and WO 97/20590, to which reference is
Thtenethx;liseadescdbﬂed dbeve snpoable ©r oEbuhengtioeasersol preparations
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beherean baapebde Ingg bpariiokiatly ¢refEranly betiveershansl 20 mg of formulation,
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arb Rl & e n[g?r sp??i%b%“déﬁﬂéﬂ%l UBS:E e atom ser w e

Spring nsi on re 2 b shows a | ongitudinal
sectlon through the atom ser with the spring
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nozzl e nmenber (54) and a filter (55). The hoI | ow
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- cogypdsitims infthe fernp ohprdpelisihijee mhatakle sahdlcmasmmcmbed above in
coﬁ!tﬁcﬂan GA & %v@%ﬁ%@bﬁ@f&%@ﬁﬁﬁmfé% theB8 sBﬂJti(og\é’ preferably in

ston i s seale means o
copiyiiclien v hspesmigiad nﬁepaﬁefsenémwaetl@m pPiEbgRbhndirected to
propéiRimt- frte!eeinngla\ue tolkBond thalaengReaby methets!wssmmeng

| ke-off fl h .
oo iAo et a0 R oAb NP o BN G ey e vice
knepmni ngthiesnarmerRéspimat®. Morepver ¢he présegt irnentieanelates to the

lnﬂeﬁé‘t?drfg Ce§ ﬂ%ﬁt%’d%d@”@fé@%tﬁ@ﬁg n%? V@?d’ra&ﬂ%ﬁsed in that
th %ﬁ@ntamn emaﬂa re%uhadﬁbl@@nwtlpgswﬁﬁ@&m@éptf@ inyention

dekeste D Befgtsore The upper housing part ends in the
nout hpi ece (65) and is seal ed off by neans of the

protective cap (66) which can be fitted thereon. The
Thepropgllddseengollidns Yartibhaslation assoming vy inednyelion may also be

présoen%(?gs YeoRdRt rg{jes Sk sttlejlffle ready-to-use solutions for inhalation, in addition
to the abovementioned solutions intended for administration using the Respimat.
'Ready-to-use solutions for inhalation may be produced from the concentrates, for
example by the addition of isotonic saline solutions. Sterile ready-to-use solutions for
inhalation can be administered using energy-operated free-standing or portable
nebulisers which produce inhalable aerosols by ultrasound or compressed air by the
venturi principle or other principles.

Accordingly, in another aspect the present invention relates to pharmaceutical
compositions in the form of propellant-free inhalable solutions as described above,
which take the form of concentrates or sterile ready-to-use solutions, in conjunction
with a device suitable for administering these solutions, characterised in that this



upper housing part by neans of the snap-fit lugs (69)
and rotary bearing. The Iower housing part (70) is
pushed over the spring housing. Inside the spring
housing is the - repl aceabl e storage contai ner (71) for
the fluid which is to be atom sed (72). The storage
container is sealed off by neaps of the stopper (73)

t hraugh whi ch the llo i,Ston cts
acy 5 HirBudraTateldras e & APrTs peohfits? viich praduces
inteflablecieresols u:kg&llt[amrsbd)mOmpoesséU airspy thel eer{tidd jprihoiple or other
pﬁhEEHgychanlcal counter is nmounted in the casing

su ace of the spring housing. The drive pinion (75)

is located on the end of the spindle which faces the

Tﬂé%ﬁ@wn@@élaﬁré%@ewér ft?:llﬁ&ﬂréi%ﬁhééﬁésérﬁ ih@&ﬁfo@ﬁn%@&etan

15 The nebul i ser descri above 1's su
aitﬁepgh ¥tots reRiretng herssopr 9ftlep aventiondo t%%'ﬁ’&‘i“?@ emodlments
proviged by,e;véy ehekampler m an aerosol suitable for

i nhal ation. If the fornulation according to the
invention is nebulised by the technol ogy descri bed
above (Respimat(r)), the nmass delivered shoul d
correspond to a defined anbunt with a tol erance range
of not nore than 25% preferably 20% of this anount,
in at least 97% preferably at |east 98% of all
actuations (sprays) of the inhaler. Preferably,
between 5 and 30 ng, particularly preferably between 5
and 20 ng of fornulation, are delivered per spray as
a defined nass. However, the fornulation according to
the invention may al so be nebulised by neans of

i nhal ers other than those described above, e.g. jet
-streaminhal ers. Accordingly, in another aspect, the
present invention relates to pharnaceutica
conpositions in the formof propellant-free inhal able
solutions as described above in conjunction with a
device suitable for adm nistering these solutions,
preferably in conjunction with the Respimat(r). The
present invention is preferably directed to
propel | ant-free inhal abl e sol uti ons characterised by
the active substance conbination of 1 and 2 according
to the invention in conjunction with the device known
by the nane Respimat(r). Mdreover, the present
invention relates to the inhalation devices nmentioned
above, preferably the Respimat(r), characterised in
that they contain the propellant-free inhal able
solutions according to the invention described

her ei nbef ore. The propellant-free solutions for

i nhal ati on according to the invention may al so be



presented as concentrates or sterile ready-to-use
solutions for inhalation, in addition to the
abovenenti oned sol utions intended for adm nistration
using the Respinmat. Ready-to-use solutions for
i nhal ati on may be produced fromthe concentrates, for
exanpl e by the addition of isbtonic saline solutions.
St d\ é -to-use solutions for inhalation can be
atH niSLcreu usi ng energy-operated free-standing or
portabl e nebulisers which produce inhal abl e aerosols
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concentrates or sterile ready-to-use solutions, in
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sub B 874104 8Pl B PRSI REAFER oy Rl Bhomice-
cobtainmd eoiuTibe andotimsspi wmn lér?ohgabéwﬁeﬂ Tihe mhduredhliewibtgined is

St'ﬁéégaj %%%%1 ten%ﬁgp I ca I on Eﬁ%@a ?ﬁgugﬁ adﬁ'%%kjk}%r into an

appafﬁu%mh@wﬁj@e@n at%‘aﬁade%o 28 quier iamrateluwn ardP "ar dbe filter is
rinB8d WitBRBE &Y dfWater. me/éérﬂbhtm theppip ét%@é?é%oﬂﬁi at 3-5°C per 20

nonohydrate. This etlotr
RO & PSR B 8 SHTA fred N ARFRSARR F Suaie oriies o 10-15°C
usi?t@ dbl& watér ancdbtnysialiisgatibnasicdmpletedandstiring f@Satlesst arie hour. The

s g&é [Sofdd é{;j@@ & Sliefei pﬁgr € ?szog%tefj st?leélbgr& §l\1\§ashed with 9

htramof told watee 610-351@) arh coldl destane (1467 thTéw @watai%ébtamed are

drzé@a@?l%gh\,’forr@héha%”ﬁda WitidgenadBfent! S suspended in 4.4
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t

Y'eﬁg or’rﬁfﬁskg QBH?%MPH@D@@@?%‘H” refeh kg of

water. The m xture thus obtained is
The crystalline tiotropium bromide monohydrate thus obtained is micronised by
known methods in order to prepare the active substance in the form of the average
particle size which corresponds to the specifications according to the invention.

a)
é

Salmeterol x %H2804

Where reference is made to salmeterol x % H2504 in the following embodiments
this was obtained as follows:

A suspension of 2.5 g (4.15 mmol) of salmeterol xinafoate is dissolved in 6 ml-of
ethanol. A solution of 0.14 mi of 98% sulphuric acid is slowly added to the
suspension with stirring. It is heated to 35-40 °C until fully dissolved. Then the
solution is diluted with 10 ml of diethylether and incculated with salmeterol sulphate.
The salmeterol sulphate is suction filtered after 1.5 hours and washed with 20 ml of
cold ethanol, acetone and diethylether.

1.5 g (78%) of salmeterol-¥2-sulphate are obtained.




stirred for at |least 15 mn at 80-900C and then
filtered through a heated filter into an apparatus
whi ch has been preheated to an outer tenperature of
70" C. The filter is rinsed with 8.6 kg of water. The
contents of the apparatus are cooled at 3-5' C per 20
mnutes to a tenperature of 20B825*C. The apparatus is
further cooled to 10-150C wusing cold water and
crystallisation is conpleted by stirring for at |east
Examplas of forylationsst al s are isol ated using a suction

drier, the isolated crystal slurry is washed with 9
itres cold water (10-1 5'C) and cold acetone (10-1
A)bomdera— 19@@%¥'Qn< obtained are dried at 250C for 2

1

hours in a n|trogen current.

Yield : 13.4 kg of

tiotropi um brom de nonohydrate (86 % of theory) The

de rmnnh\/rlr ate thus
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obt gi ned i simgdighsed by

Known et ﬁgqlmrldapymgr to
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speqi f i salmetesolackaddB0g to |t he i nventi ogy.S$al met er ol
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H?S0-4-" Wier e reference IS made 10
MJ_D_‘%EEEJJ_@A&_DQ_?MOM ment.s,

Was

obt gi ned as fodréetals: A suspension of 2. 55000 4. 15 mmol )

of salmeterol xinafoate 1s d

Issolved 1n 6 m of

et hanol. A solution of 0.14 m of 98% sul phuric acid
2)is slowy added to the suspension with stirri ng | t
is heated t ~cuntil [full dlssolve n the
sol ?&mn—&—s%%ﬁ%é‘—sw—&—b—l& ! m ”,y gﬂm*
i nogul at dibtrepitmsabmider ol sul phat e. Thé1s7a| net er ol
o I Solrterphy ASSBGered o er 15 gy anc
di edhyl et her. Ia];tcg;eq (78% of sal net er oI 492234” phat e
are obt a| ned. -ﬁ&afxanpl es of| formul ati onggpd) Powders
f or Hnhatati+on: pay) i ||g| chent SPg—Pper C&F}SUI €
tiotropi um brom delO 8 sal neterol x % H2SO427. 9
3) | act 0se4961. 3
Ingredients ug per capsule
tiotropium bromide x HoO 22.5
salmeterol x 2 Ho S04 55.9
lactose 4921.6
Total 5000

B} Inhalable aerosols containing propellants:

1) Suspension aerosol:
Ingredients % by weight
fiotropium bromide 0.015
salmeterol x %2 HoSO4 0.066
soya lecithin 0.2
TG 11: TG12 = 2:3 ad 100




Tot al 5000 I ngredi entspg per capsule tiotropium

brom de21. 7 sal meterol x % H2SO455.9 | act 0se4922.4

Tot al 5000 I ngredi entspg per capsule tiotropium brom de

x H2022.5 sal neterol x % H2SO455.9 | act 0ose4921. 6

Tot al 5000 B) | nhal abl e aerosol s contai ni ng

propel |l ants: 1) Suspension aet®sol: |ngredi ents% by

) tiatropi,um brom de0. 015 sal neterol x %H

2’%?’%&%‘°§oﬂ?£8$§cithi n0.2 TG 11 : TGL2 = 2:3ad100 19 2)

Suspensi on aerosol : | ngredi ents% by wei ght tiotropium

br onj deO. 02£i d ol x'/2[ H25040.0 lI i€
eth —5— b&%@k&l@%—i ;
Sol uti on Helrogiom bilamgdedi ent|s% by wei ght 0.0R8t r opi um

broﬂ%ﬂ?%a@[{ligt&ghg%ﬁrngI "R H SQ0. 047 a@ﬁgbute

et hagpet-30
absolute ethanol 0.5
isopropyl myristate 0.1
TG 227 ad 100

3) Solution aeroso!:

Ingredients % by weight
tiotropium bromide 0.042
salmeterol x ¥z HhSO04 0.047
~ absolute ethanol 30
purified water 1.5
anhydroué citric acid 0.002
TG 134a ad 100

C) Propellant-free inhalable solutions:

1) Solution for use in the Respimat®:

Ingredients mg/100mL
tiotropium bromide ' 148.5
salmeterol x % HoSO4 276.7
benzalkonium chloride 10
sodium edetate 10
hydrochloric acid (aq) ad pH 2.9
water ' ad 100 mL

Use of the solution in the Respimat leads to a dosage of 10 ug per dose of 1
and 25 pg/dose of 2.



purified waterl1l.5 anhydrous citric aci d0.002 TG 134aad
100 C) Propellant-free inhal able solutions: 1)
Solution for use in the Respinmat(r):
I ngredi ent sng/ 100nL ti otropi um brom del48.5
sal neterol x %2 H2SO4276.7 benzal koni um chl ori del0
sodi um edet at el0 hydrochl oricpgcid (ag)ad pH 2.9
aterad 100 nl of .the, solution in the Respi mat
2} AT oo PR per dose of 1 and 25
pg/ dose of 2. 20 2) Solution for use in the

Resp mstt(r):l Ingrseg‘i ntsng/ 1

br omn Etrerol x -/
chl o} i del@iotrpgiume bf@mide aci d

OnL t1 otraqpl '
> ro504276 MBI | oo
(ag) ad pH 2.198v@mt er ad

100nt Us

dosale-o a!~$t%'g)?§§/.gll'&’.tsﬂni n

the Respi rrabzseiads to a

and-25-pgftdese—of—2—3)

Sol uf i onbéazalkswumchilbrdeRes p

==

P9

mat (r): 10

Ml a's)

75 SRR

1
TTZTAT INUTTT UTiT

edet bt €10 hydr e¢énoric aci d

m br omi dezagciglll 29.§I net er ol

bhl ori de10..< (B Na)
T oT—ToCcUuU—ouTh ot

ag) ad pH Ad100mL

Use of the solution in the Respimat leads to a dosage of 10 ug per dose of 1

and 25 pg/dose of 2.

3) Solution for use in the Respimat®:

Ingredients mg/t100mL
_tiotropium bromide 297 1
salmeterol X 72 HpSO4 276.7
benzalkonium chloride 10
sodium edetate 10
hydrochloric acid (aq} adpH 2.9
water ad 100 mi.

Use of the solution in the Respimét leads to a dosage of 20 jg per dose of 1

and 25 pg/dose of 2.

4) Solution for use in the Respimat®:

Ingredients mg/100mL
tiotropium bromide 2971
salmeterol x 2 HoSOy 276.7
. benzalkonium chloride 10
hydrochioric acid (aq) adpH2.9
water ad 100mL

Use of the solution in the Respimat leads to a dosage of 20 ug per dose of 1 and 25

pg/dose of 2.




wat erad 100 nL Use of the solution in the Respi mat
| eads to a dosage of 20 pg per dose of | and 25
pg/ dose of 2. 4) Solution for use in the Respinmat(r):
I ngredi entsng/ 100nL ti otropi um brom de297.1 sal netero
X /2 H SOQ276.7 benzal koni um chl ori del0 hydrochloric
aC|d (ag)ad pH 2.9 waterad 199nL Use of the sol ution

t he Respimat | eads tg a dosage of 20 pg per dose of
5)S@h&ﬁ@fgsusggmav%86§PM%i 21 5) Solution for use in the
Respi mat (r): Ingredlentsng/loont tiotropi um

br <1m—d'eﬁ8—5 SallMETEer ot X ¢ H SOI106. 3 zal koni um

chilori deg dparedients:: at eso nydrachl or mliﬁﬁr&i@aqm_p#

2. § vat efigfloppibrddigeof thp sol ution i n48lse Respi mat

| eqdsto a dos per dose of d 100

pg/ dos SHNELro gg/g Z#dj% bruse in the Respimat{r)-

I nqredlﬁéﬁmfmﬁmhmlt@érop um brom del. 58sal neterol x

% HSO276. 7 penzZ gni um chy ori de8 sodi up,edet at el0

hydcachl QrSORIUR; falf ad pHl2 5 \,A_ai_e,;_ad_;r?&gm___—_

hydrochloric acud (aq) ad pH 2.5 :
water ad 100mL

Use of the solution in the Respimat leads to a dosage of 10 pg per dose of 1

and 100 ug/dose of 2. '

6) Solution for use in the Respimat®:

Ingredients mg/100mL
tiotropium bromide 1.5
salmeterol x ¥% HoSOy4 276.7
benzalkonium chioride 8
sodium edetate 10
hydrochloric acid (aq) ad pH25
water ad 100mL

Use of the solution in the Respimat leads to a dosage of 0.1ug per dose of 1
and 25 pg/dose of 2.

7) Solution for use in the Respimat®:

Ingredients mg/100mL
tiotropium bromide 14.9
‘salmeterol x 2 HoSO4 1106.32
benzalkonium chloride 10
sodium edetate 50
hydrochloric acid (aqg) adpH35
water | ad 100mL




Use of the solution in the Respinmat | eads to a dosage
of 0.1 pg per dose of | and 25 pg/dose of 2. 7)
Solution for use in the Respinmat(r):

- I'ngredi ent sng/ 100nL ti otropi um brom del4. 9 sal neterol

X Y2H2SO41106. 32 benzal koni um chl ori del0 sodi um

edet at e50 hydrochloric acid (#g)ad pH 3.5 waterad

100nm. 22 Use of the solution in the Respimt |eads to

a dosage of 1 pg per dose of 1 and 100 pg/dose of 2.

8) Bekuifithe sbitionde the Rebpinkgdead®to a dosage of 1ug per dose of 1
I ngrea ﬁ ts /100@ tiotropi um brom del486. 1

sal fi& é I“ 01106. 32 benzal koni um chl ori del0

sodi um edet at el0 hydrochloric acid (ag)ad pH 3.5

8)%@'@&0}99@%%{'%%3]%@180' ution in the Respimat

to a pg per dose of 1 and 100
pg/ dose of 2. 9) Concentrated sol ution:

sa rleter o JROrtBhS | 80 O ansatkon MaL AL oq
sodijlum edtetsepinoobiegigechl orli c_acid (aq)!4869H 3. 5
vat §r ad shfiBlerol x ¥4 HyS04 1106.32
benzalkonium chloride 10
sodium edetate 10
hydrochloric acid {(aq) ad pH 3.5
water ad 100mL

Use of the solution in the Respimat leads to a dosage of 100 pg per dose of 1
and 100 uyg/dose of 2.

9) Concentrated solution:

Ingredients mg/100mL
tiotropium bromide 1486.1
salmeterol x %2 HpSO4 11063.2
benzalkonium chloride 20
sodium edefate _ 100
hydrochloric acid (aq) ad pH3.5
water ad 100mL
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2)

3)

4)

D)

6)
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23 dains 1) Pharmaceutical conposition,
characterised in that it contains one or nore
tiotropiumsalts (1) conmbined with one or nore
salmeterol salts (2J, optionally in the formof the
enantioners, mxtures of enantioners or in the form
of the racemates thereof, optizonally in the form of
the solvates or hydrates and optionally together with
a pharmaceutical ly accept@badmsexci pi ent. 2)

Phar maceuti cal conposition according to claim1,

A R N B e e
or itiottomuraapits 41 pcambipadavittoose o%)ncﬁileaerakaemmi salls (2),

chorg i‘,ﬂﬁg g’ﬁﬁ‘l%ofro% ttﬂ? e?lgﬁu&%e?g %gﬁ{r%s t?)?] ga?gtricr)nmggs or in the

char contai'ne
t he fonho:n‘ itttk radenoatied éhere@tﬂu carélonaﬂmrhmeef@cmmfdhats@lvates or

par w&%@%w,ﬂwy% th@?&@%ﬁﬁh@ﬂﬁ%&utn@éﬂ 8Eebhtuble

in ormo armaceut | cal

conp¥$iRiedlh according to one of clainms 1 to 3,

characterised in that 2 is selected fromthe salts of

ool Tc LR SRR ARG el T et in that the
f ureddtive msmncasdcanml 2 ac donthivedd eitreeritogetbiet i a single

acl ?pr&éé ﬂrﬁrgn %{)%egﬁf p‘ﬂ?é?r%%bﬂs with the proviso

t ha eno Xi'nafoate if 1 denotes
tiotropium brom de. 5) Pharnmaceutical conposition

accqjslqié de@:t;&él%dﬁﬁ?sﬁmé@@ér%ﬁdgsﬁﬂohé‘ of BaImZ 116 2, characterised

el ecte romthe salts hydr ["or | r obr qni, de,
oul JRdbat 1 seuliained n f¥f€?ﬂ theseli ﬁarh%%géyfem'% dedidgh! y
fr Ofmbwn@@blpﬁbhé@ pada-3oluphesdphonaterarmetylsilpsiate, preferably
corrpo(s! L on a{;&o rﬂg to one of clains 1 to 5,
char'd ?%Fﬁ’%a nbf) ? the ratios by wei ght of
tiotropium1' to salnmeterol 2' are in a range from

1 3%éﬁné’&uﬁ[:alﬁfo‘?ﬁ§6§%:¥ afzéé’f‘@irﬂg &)'SQné Bf s 17&) 3, characterised

Phar maceut1 ca osition accord {o one

1 t dndhalch tﬁr%@@ﬁfjé‘@ﬂn they salig pf ayérqqalcéw@ﬁﬁ' rh%if?ﬁf%‘ﬁ acid,

Co%ﬁﬁ[ﬁmﬂﬂﬁaéf@ p’h@!ﬁﬁﬁﬁ% &id trh@tf@ﬁe's\dkbho&ﬂi@du@“@@etlc acid, fumaric
combi nat i on

pr efafid5i L&(,?Cfn[l(bﬁ,?la !PCtIF @%@qﬂa ac d1 x;nafomc acD c? br mateic acid, with

the proviso that 2 cannot denote salmeterol xinafoate if 1 denotes tiofropium
bromide.

Pharmaceutical composition according to claim 4, characterisedin that 2 is
selected from the salts hydrochloride, hydrobromide, sulphate, phosphate
-and methanesulphonate, preferably from hydrochloride and sulphate.

Pharmaceutical composition according to one of claims 1 to 5, characterised
in that the ratios by weight of tiotropium 1' to salmeterol 2' are in a range
from 1:300 to 30:1, preferably from 1:230 to 20:1.

Pharmaceutical composition according to one of claims 1 to 6, characterised
in that a single administration corresponds to a dosage of the active
substance combination 1' and 2' of from 0.01 to 1000 pg, preferably from 0.1
to 200 pg.



24 8) Pharmaceutical conposition according to one of

clainms | to 7, characterised in that it is in the form

of a preparation suitable for inhalation. 9)

Phar maceuti cal conposition according to claimS8,

characterised in that it.is a preparation selected

from anong the inhal able powdggs, netering aerosols

cont ai ni ng propellant and propellant-free sol utions .
8)for PhaunaesWical coyPpadipRacsatdinafo epsbsiaimsn! to 7, characterised

ac codthagit iPincthel oA of dhsvepaifionsftable fdrathaibtios. an

i nhal abl e powder which contains 1 and 2 in adm xture

with suitable physiologically harm ess adjuvants
9) sel ePhemnacauticairoompusitiossancoeding és clairdi & aberactedssd in that itis a

ol i gQ: ; ' I I :

i xt QB Aot e BEER b Rond fid RhERILR: PowiEd, mefiing serosols

| nhatembminepayraliant 8od direpeltant-Hlegi salutmnscivainhalation ed

in that the adjuvant has a maxi mum nean particle size
- of ug to 250pm preferably between 10. and 150pm. 1@ .
10kaps hagnaegidicat cempestionRacREding F@ylae"arﬁ,mar goesdin that itis
fP gr an lirﬂ'lat’#éﬂ')lérpcﬂ@cféﬁ\ﬂlﬁitﬁ_ﬂ cohtaind giaﬁd@imédlﬁcﬂxtuﬂ%\)\!ith suitable

arnpceuti cal conmposition accordi o claim .
char BRtspgEaly FATRERS g Refoelk kimtefeadnonprassharides,
cont disasclarides,, bigacand pobshstharizies, polyattchols salts, or mixtures of

[ ngrﬁ‘gs%rgﬁu\é%]@ \hﬁl{ﬁaéﬁ@gﬁ}ime?.al conposi tion according

to c aracterised’in that it is an inhalable
aer osol containing propellant, which contains 1 and 2

11" WHnspy ewa%rgbé@&kﬁ?giﬂeém\ 1053 Asked Rlldenasomel adjuvant

cont ai ni ng propel lant according to claim 14,
char 528 arTiaREIm MeAhPaTICR SRE RS HQ,*O&%%%@@(%{@P%%@W%H 10
hydr ag@nBopm.such as n-propane, n- butane or isobutane
or hal ohydr ocarbons such as chlori nated and/ or
fluorinated derivatives of methane, ethane, propane,

12but aBepsulps| dmaraptatiseddn tegtcthep gbatain pod)ders fariabalation according
aero [-iqng propellant according to claim 15,
char%g‘%lgﬁgggjﬂﬁﬁ that the propellent gas is TGL1,
TGl2, TGl34a, TQ&27 or m xtures thereof, preferably

13)T Gl 3pRarm&Za ficel cémpoxitisheadddrdiegto cim 9, characterised in that itis
an inhalable powder which contains only the active substances 1and 2 as its
ingredients.

14) Pharmaceutical composition according to claim 9, characterised in that it is
an inhalable aerosol containing propellant, which contains 1 and 2 in
dissolved or dispersed form.

15) Inhalable aerosol containing propellant according to claim 14, characterised
in that it contains, as propellant gas, hydrocarbons such as n-propane, n-
butane or isobutane or halohydrocarbons such as chiorinated and/or
fluorinated derivatives of methane, ethane, propane, butane, cyclopropane
or cyclobutane.

16) inhalable aerosol containing propellant according to claim 15, characterised
in that the propellent gas is TG11, TG12, TG134a, TG227 or mixtures
thereof, preferably TG134a, TG227 or a mixture thereof.



17) I nhal abl e aerosol containing propellant according

to claim14, 15 or 16, characterised in that it

optionally contains one or nore other ingredients

sel ected from anong cosol vents, stabilisers,

surfactants, antioxidants, |ubricants and agents for

adj usting the pH 18) Inhala fﬁ aerosol containing
17gropellant according to one o ims 14 t

har Béakahle agrose! Pﬁala'fiiﬂg r@a@m!lant aq:cfprelwgtf@ @al% g, 15 or 16,

wei gbfiarattetisbi Ve tisathsdgtisirilly tonRii efie &r mdr@)other ingredients
ceut, cal siti.on .acco to . cla

Phar 0

Char SUEC LR AmERA cos PSS piRcBRR, dntioxidants,
i nhalubhitanisaind agentetiochdjastiigathesphhat er, et hanol or a
m xture of water and ethanol as solvent. 20)

| nhal abl e sol ution according to claim 19,
18):har mbatatile agrosel chataining propaliant recostingte eneiaf daims 14 to 17,
fs¥dan thatit @ Rah aplig 559 M@igrﬁ‘iﬁ%ﬂb@g bst
to cf%rrgnEZOS)écharact{er%cgjﬂl n t at8 tﬁe pH 1I's adj ust q o anee
nhzA/0% 2an acid sel ected from anong hydrochloric
aC| d, hydr obrom c acid, nitric acid, sul phurl c acid,
sco |cac ci d, i C ci d rtaric .. .
19£3° PR 4staF bbb afiSh Sectls o d5lo, bRl e ip s o
aci dprdpeﬂamix—:freamrmimid sphdipnoviich gonthins watert ettemol or a mixture

ther&%qt&?%d%ﬁgnﬁi%s S@%Mtl on according to one of

cl ai aractefised in that it optionally
contai ns other co-solvents and/or adjuvants. 23)

20} nhainﬁgla%lé%mlbﬁ &Bﬁﬁﬁﬁ“td‘glakﬁ 19l @hﬁr‘a%?ensed in that the pH of the

characteri sed caont ai ns, co-sol vent s,
mgr%%‘?ﬂ?%\hl cﬁr%(ﬁ'f?cbélfﬁ dr oxyl gr oups or ot her
pol ar groups al cohol s - partlcularly

21%?83@%@@3&,‘: fgjl?oh%cérf ﬂ9 It%ﬁ% ?'ggg aracYensed in that the pH is
pol ymjﬂﬁlyeldememeﬁmequ ayl 3aid Iseteh;md frorgll aroenglhydrochloric acid,

pol y%ﬁh%ﬁ%@éﬁﬁf&%&d% R (g eééaﬂrﬁieeacf@t&t)‘ic aC[d malic

aci d esters tion accor di ng

one ¥fidclagiens agd, dnalel agidapurcini¢ peis fyrpari¢ pald, ?ﬁ@S}C acid, formic
cont atid onsl FeplordhsidsThiairadtiferest.abi | i sers,
- conpl exi ng agents, antioxidants and/or preservatives,
flavourings, phar rracol ogically harmess salts and/or
22yi t amhakbi® Solufibh Z8cbiding bs oheof clairat 49 tor2 B obaraiitagsed in that it

to g&&ldﬂaﬁg}a @Eﬂﬁ@%ﬁ r'c%ego!b%"\tg%% *becﬁ \;f/é?ﬂtsa' n editic

aci iC acl pre sodi um
edetate, as
23) Inhalable solution according to claim 22, characterised in that it contains, as

co-solvents, ingredients which contain hydroxyl groups or other polar groups,
e.g. alcohols - particularly isopropytatcohol, glycols - particularly
propyleneglycol, polyethyleneglycol, polypropylenegiycol, glycolether,
glycerol, polyoxyethylene alcohols and polyoxyethylene fatty acid esters.

24) Solution for inhalation according to one of claims 22 or 23, characterised in
that they contain as adjuvants surfactants, stabilisers, complexing agents,
antioxidants and/or preservatives, flavourings, pharmacologlcaily harmless
salts and/or vitamins.



conpl exi ng agent. 26) Solutions for inhalation
according to claim?24 or 25, characterised in that
they contain as antioxi dants conpounds sel ected from
anong ascorbic acid, vitamn A vitamn E and
tocopherols. 27) Solutions for inhalation according to
claim 24, 25 or 26 character2§ed in that they

ont Ilvesc tedfro n
255 ot y R RTPL AR b AR o GBRIS PIEUR: S DRI PRIGE I AT they
benz gontaie ledutn@r}ﬂ::d bea zsaatcésedxtm&)cuscmeferah@ daafium edetate, as
i nhal at.i . rding to one of clains 22 to 27,
“char g@b@?@@é%gﬁmt hat they contain only benzal koni um
chl oride and sodi um edetate in addition to the active

263 UbS lsyaishs! foRlHh t%ﬂdaéc'&?dlﬁgltd%ﬁﬁil 2 é @'%ér@ﬁt%n%@ﬂ in that

i nhal at1 on accor to one

char He¥eeeriatn %antl%@arttﬁ Spmpsmings ekt 9d fﬁém am&m gRorbic acid,

chl okjtdgin A, efistnid Brainddotbshaield. ve substances 1 and 2
and the sol vent. 30) Solutions for inhalation

according to one of clains 19 to 29, characterised in
27% hat Schetiorarfer inbiadadiohradeesding ts chiml 24, i28acty28,cchasacterised in that

sol u f '

zol ult S SanBl 4 BEP<Eheifes Sactes s B g oo
nebuk:esaﬂmgudumuchhlﬂmm drergationilim ghtasidapbenzaig48%d and
an |ggg%§ét§ described in Figures 6a and 6b of WO
97/ 1 § ) Use of an inhal able solution according
to claim30 for nebulising in an energy-operated

28 r ee SyhaRisTOr Wmlaltmohaiﬂc@rdlﬁé% bﬁ@rof\l\zmlﬁﬁ 21! adPT echaracterised in
aer osol s

I nhal,a

conpﬁ@ﬁéﬁav EpREi: Bev ek EhlARRCHTY v prtalg in addion
ot heto fitd actiye asst@®estband2 mctthmsxslvemton accordi ng

to one of clains 1 to 30.for 'preparing a medi canment

for the treatnment of respiratory diseases. Use

293 c c o B@lipnsdot inkichatio aeserging jaonaf £laes: %?ahaea? ¢haracterised in
the tHRahapebn@in oAy HERRakonfdRhloride in addition to the active

substances 1 and 2 and the solvent.

30) Solutions for inhalation according to one of claims 19 to 29, characterised in
that they are concentrates or sterile ready-to-use solutions for inhatation.

31) Use of an inhalable solution according to one of claims 19 to 29 for
nebulising in an inhaler according to WO 91/14468 or an inhaler as
described in Figures 6a and 6b of WO 97/12687.

32) Use of an inhalable solution according to claim 30 for nebuiising in an
energy-operated free-standing or portable nebuliser which produces
inhalable aerosols by means of ultrasound or compressed air according to
the venturi principte or other principles.

33) Use of a composition according to one of claims 1'to 30.for preparing a
medicament for the treatment of respiratory diseases.

- 34) Use according to claim 33 for preparing a medicament for the treatment of
asthma or COPD.



