COVBI NATI ONS COVRRI SI NG ANTI MUSCARI NI C AGENTS AND
CORTI COSTERO DS The present invention relates to new
conmbi nations of certain antinuscarinic agents with
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action and having an advantageous profile of action.
It is known that both classes of drugs can be used in
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"It is known that both classes of drugs can be used in combination. The

International Patent Applications WO0178736, WOO1 78739, WO0178741,
WQ0178743, WO0236106 and W00247_667 describe some examples of such

combinations.

Combinations of drugs in which the active ingredients operate via different
physiological pathways are known to be therapeutically useful. Frequently, the
therapeutic advantage arises because the combination can achieve a
therapeutically useful effect using lower concentrations of each active
component. This enables the side-effects of the medication to be minimised.
Thus, the combination can be formulated so that each active ingredient is
present at a concentration which is subclinical in cells other than the target

disease cells. The combination is nevertheless therapeutically effective in target

cells which respond to both ingredients.



Sur prisingly, an unexpectedly beneficial therapeutic
effect can be observed in the treatnent of
inflammatory or obstructive di seases of the
respiratory tract if an antinuscarinic of formula (I)
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nono or pol yval ent. acid. According to a second
regpifoty, fradtere is provided the use of (a) a
corticosteroid as disclosed above and (b) an
ant agoni st of M3 nuscarinic receptors as disclosed
SHbbIARYf or the preparation of a nedicanent for
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disciosed above and (b) an antagonist of M3 muscarinic receptors as disclosed above,
for the preparatlon of a medicament for simultaneous, concurrent, separate or sequentlal

use in the treatment of a respiratory disease which responds to M3 antagonism in a

human or animal patient.

According to a third aspect, there is provided a product comprising (a) corticosteroid as
disclosed above and (b) an antagonist of M3 muscarinic receptors as disclosed above,
as a combined preparation for simultaneous, concurrent, separate or sequential use in

the freatment of a patient suffering from or susceptible to a respiratory disease as

disciosed above.

Ac:cordlng to a fourth aspect, there is provided a kit of parts comprising (b) an antagonist
of M3 muscarinic receptors as disclosed above with instructions for simuitaneous,
concurrent, separate or sequential use in combination with (a) a corticosteroid as

disciosed above for the fréatment of a human or -animal patient suffering from or

susceptible to a respiratory disease as disclosed above.



Accor di ng to a fourth aspect, there is provided a kit
of parts conprising (b) an antagonist of M
nmuscarinic receptors as disclosed above with
i nstructions for simultaneous, concurrent, separate
or sequential use in conbination with (a) a
corticosteroid as disclosed above for the treatnent
of a human or animal patient suffering fromor
susceptible to a respiratory di sease as di scl osed
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écid or maleic acid. Furthermore, mixtures Qf the aforementioned acids can be

used.

Typically the antagonist of M3 muscarinic receptors is (3R)—1—phenethylf3~(9H—

wanthene-9-carbonyloxy)-1-azoniabicyclo[2 2.2]octane b romide.

Typically the combination contains the active ingredients (a) and (b) forming

part of a single pharmaceutical composition.
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Typically the conmbination contains the active
ingredients (a) and (b) formng part of a single
pharmaceuti cal conposition. For the avoi dance of
doubt, the term (3R)-1-phenethyl-3-(9H xant hene- 9-
car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 21octane i s nmeant to
enbrace the salts in dissociated, partially
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di scl osure. Also provided is a product -conprising (a)
a corticosteroid and (b) an M3 antagoni st of the
di scl osure as a conbi ned preparation for
si mul t aneous, separate or sequential use in the
treatment of a human or animal patient. Typically the
product. is for simultaneous, separate or sequentia
use in the treatnent of a respiratory di sease which
is asthma, acute or chronic bronchitis, enphysema
chronic obstructive pul nonary di sease ( CORD)
bronchi al hyperreactivity or rhinitis. The present
di scl osure further provides the use of (a) a
corticosteroid and (b) an M3 antagoni st of the

. invention for the preparation of a nedi canent for
si mul t aneous, concurrent, Separate or sequential use
in the treatnment of a said respiratory disease in a
human or animal patient. Also provided is the use of
(b) an MB antagoni st of the disclosure for the
preparation of a nmedi canent, for sinultaneous,
concurrent, separate or sequential use in conbination
wWth (a) a corticosteroid for the treatnent of a said
respiratory disease in a human or ani mal patient.
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~Al'so provided is the use of (a) a corticosteroid for -
the preparation of a nedicanent for use in the
treatment of a said respiratory disease in a human or
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in the treatment of a said respiratory di sease.
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sequential use in combination with (a) @ cofﬁticosteroid for the treatment of a

said respiratory disease in a human or animal pafient.

" Also provided is the use of (a) a corticosteroid for the preparation of a

‘medicament for use in the freatment of a said respiratory disease in a human or

animal patient by simultaneous, concurrent, separate or sequential co-

administration with (b) an M3 antagonist of the disclosure.

Typically said respiratory disease is asthma or chronic obstructive pulmonary

disease (COPD).

Preferably said patient is human.



It is a enbodi nent of the present disclosure that the
conbi nation, product, kit of - parts or package
conprise (b) an M3 antagoni st of the invention and
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ltis also-an embodiment of the present disclosure the use of b) an MS antagonist

of the invention and (a) a corticosteroid without ahy other active compound for
the preparation of-a medicament for simultaneous, concurrent, separate or

sequential use in the treatment of a respiratory disease which responds to M3

antagonism in a human or animal patient.



propi onate optionally in the formof their racemates,
their enantioners, their diastereonmers and m xtures

t hereof, and optlonally their
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still more preferred corticosteroids under the present disclosure are: budesonide,
beciomethasone dipropionate, mometasone furoate ciclesonide, tnamc;nolone
triameinolone acetonide, triamcinolone hexaacetonide and ﬂutlcasone '
propionate optionally in the form of their racemates, their enantiomers, thelr

- diasterecmers and mlxtures thereof, and optionally their phannacologlcalty—

" compatible acid addition salts. Even more preferred are budesonide,
beclomethasoné dipropionate, mometasone furoate, ciclesonide and fluticasone

propionate. The most preferred corticosteroids of the present disclosure are

budesonide and beclomethasone dipropionate.

Any reference to corticosteroids within the scope of the present disclosure

includes a reference to salts or derivaiives thereof which may be formed from
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According to one enbodi nent of the disclosure the
corticosteroid is a becl onet hasone derivative, in
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Where the conposition is in the formof a capsule,
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The phérmaceutical formulations may conveniently be presented in unit dosage
form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing the active ingredient(s) into
association with the carrier. In general the formulations are prepared by
uniformly and intimately bringing into association the active ingredient with liquid

carriers or finely divided solid carriers or both and then, if nacessary, shaping

the product into the desired formulation.
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Spray conpositions for topical delivery to the |ung
by inhalation may for exanple be fornul ated as
aqueous sol utions or suspensions or as aerosols
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preferably from1:50 to 50:1. The weight ratios
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to the invention ma% contain for instance from c%
cortigibbdtimpent2ug and 400 pg of each therapeu ically active mgredren
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jig of budesoni de. For exanple, the active substance
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heFRERBRAGEE [k ST B TR, SRR S MRl Bhrd Pefebfe
capRilgtA Chpsil@hasrtotbetakan geonh raoaﬁmxwatbox QI[(I@nﬁaJn@Oafld

: ferably 1:50 30: ly 1:10 2
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i ons a) and are usual
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(9H xant hene- 9- car honyl ox abi ¢
sy BRPGw 4| BBANG FBD RSN ot BHptEpg by HEins of
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the use of hard gelatine capsules for inhalation powders are (a) poor protection
against moisture uptake from the ambient air, (b) problems with opening or
perforation after the capsules have been exposed previously o extreme relative
humidity, which causes fragmentation or indenture, and (c} possible inhalation
of capsule fragments. Moreover, for a number of capsule inhalers, incomplete

expulsion has been reported (e. g. Nielsen et al, 1997).
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For exanple, without restricting the scope of the

i nvention thereto, conbinations in which

(3R) - 1- phenet hy1l- 3- (9H xant hene- 9- car bonyl oxy) - 1-
azoni abi cycl o[ 2. 2. 2] octane brom de is used as (b) and
becl onet hasone di propionate is used as (a), the

' azRerdAvEEH Paividyal capbales can be
SoffPARS RIS SR8 ek as TRt

trah8R)reti-tp keretiir Ghgrobex amwhigtepeforation and emplying takes

b I 2.
pza%ééﬁ%és«?@%da IEPGRBE bRl SRl RGhAIEPRAE AR
O REEHH (SxRARbEss Bat I@@ﬁ&jeli)bi@ugﬁlsleﬂmapmlth thebdie
or the conbinations according to the_inventi are
Heh STy

cotduibier dode dischatate. (0 MIPRT Y E5S Auhe8 Hefe

appl i catjon. However hes I
comﬁg@? kt’%b’ “%%P%d%%éd?%e Ing?ézggggﬁetﬁéﬁwﬁﬂtbiét%r lﬁﬁ]a!ers
whtdih &eSh hiited ﬁ)ﬁﬁo&%ﬂﬁ&ﬂ@%n@@plydmmg digk erhen a strip.
Invention nmultiple tinmes. Depending on the nedical

need patients may receive also nultiple inhalative

i lications, j
L S L
, ca;Sé.’Iﬁ?\A% Q’fheﬂ&ﬁeiﬁccﬁé% tf\}% pvddnie o@ta;]méd by ppubfatingi th caver as’
, powder inhal er, an etc) in the

weﬂra@athmﬁtemi ondyReling &t W@rﬁ@@ﬁé‘gP&@%‘%’g @%&ﬁ%"é@f ipis used
ins L4 & C%i{lls Om%%&HIHSI ot 8’8%%3?39%%&@% At REE n‘ﬁjoﬁ%ﬁxent

mul ti pl e application of
fortthé peash tﬁ&bpi@@é ACODIHY) Sigipt d’hetm‘orm\‘aenin idemicee ags often

mul ti pl e doses of the aforenenti one | es
dxsappablgarvntroImedﬂccm@r%ts%Jm%@ﬁ%ma&? KPR E2pnidU8 used to
b e a da or
trop R B D e DB PSR o "o Y he

, antl chol i nergi c agent tWI ce a day, or once every 2 or
ys, or even on an "as needed" basi
Miblebe inhlers oot BRET PORBRoy o B o I §over
irbigieaRAardOEMiainer afyangbse Measuring
forﬁﬂg?(@'{ nggggﬁgisgpvﬁg ter ed@geidosol E(illose so that the
pripeiplesthiat hay t@deiopiesated Ly HienpatiendoBie containe) beaemultiple

_dogé‘%%r@‘%%ﬁéf‘éo?%%ﬁn“@%vsduéw O L R

8o A ViR URIMOpTirfL] IQQ@RMG&dUdmgIrotatable
chsgccepta Ig\e{égo*t ?hereof angof13 p

mqmnlerfaaeahjéyg FERBOEY Ky Qrdiusm(w; &?B 8%6?@?&39 Pér1 20; DE

L T T

anIIIWb oPhoSEM SR rotafablaviBtiMe (9ad.WOUWAD0EET), b hauhr@
route of adm nistration, the subject under tr

cavitids whicipbate tuba filled sathdeewder HP@&B@&OBEI’H%V Eﬁé%& yyiti dose

The t|ve|n edi,e |
s i PSR D e el
mé&%h'r:ﬁgt und%r@ﬂzﬁﬂﬁ@hdoa!Uﬂ@lr&@fﬂf&!l&arﬂlagneedssem élspme a oer’taln
amnlstered once or twice a day. It is conte

vobiat OBpoWde o heGRTARETHa IS INAR SRR Ao hehauit .
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other(s) later in the day. O in another scenario,

one or two actives could be taken tw ce dsn%X r]g
Rawmc@glp dniseanaasiyng & PRR 0T A MRIOTCHNEEE T AU ﬁ*é’se

the .tw ce-a-day dosing occurred, or separately.

mrﬁ'[%rf%‘?vé%er%l at least two, and nore preferably all, of

the actives would be taken together at the sanme tine.

Preferably, at |east two, and nore preferably all

-actives would : .
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be adnministered as an admi xture. The active substance
conpositions according to the invention are '
preferably adninistered in the formof conpositions

b L L 0 g 01 0ok oo

ﬁmﬁ@mh@ rrﬁ@é§uﬁﬂ1 BlipHbata AT :swmstwmnc@rmmmfbxegce of the
e appl i catl on of inhaled conpositions

foresrbogliagsy.t he preferred application form especially
in the therapy of obstructive |ung di seases or for
the treatnent of asthma. The foll ow ng preparations

Fof RidHicdl $hGblRBeasnd siumplauniodosx annalers; thExiass! measuring

I nh abl e powd | d
* acdBRy dnbanogtig ity pBRbR HEREIESODEL B TRy el Mutd dose
ragoniabl evel ol e 4 2hRTLAMS BiRRfSigher number of doses,

whereas the number of handlings to prime a dose is generally lower.

Because the inspiratory air stream in multi-dose deVices is often straight across
the dose measuring cavity, and because the massive and rigid dose measuring
systems of multi dose inhalers can not be agitated by this inspiratory air stream,

the powder mass is simply entrained from the cavity and little de-agglomeration

is obtained during discharge.

Consequently, separa"se disintegration means are necessary. However in
practice, they are not always part of the inhaler design. Because of the high
number of doses in multi- dose devices, powder adhesion onto the inner walls

~ of the air conduits and the de- agglomeration means must be minimized and/or
regular cleanlng of these parts must be possible, without affecting the residual
doses in the device. Some multi dose inhalers have disposable drug containers
that can be replaced after the prescribed number of doses has been taken (e. g.
WO 97/000703). For such semi-permanent multi dose inhalers with disposable

drug containers, the requirements 1o prevent drug accumulation are even

stricter.

Apart from applications through dry powder inhalers the compositions of the
invention can be administered in aerosols which operate via propeliant gases or
by means of so-called atomisers, via which solutions of pharmacologicaily-
active substances can be sprayed under high pressure so that a mist of

inhalable particles results. The advantage of these atomisers is that the use of

propellant gases can be completely dispensed with.
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100 200 10. 200 Budesoni de Lact ose

Such atomisers are described, for example, in PCT Patent Application No. WO

91/14468 and International Patent Application No. WO 97/12687, reference

here being made to the contents thereof.

Spréy composifions for topical delivery to the lung by inhalation may for
example be formulated as agueous sotutions or suspensions or as aerosols
delivered from pressurised packs, such as a metered doéé inhaler, with the use
of a suitable liquefied propellant. Aerosol compositions suitable for inhalation
can be either a suspension or a solution and generally contain the active
ingredient (s) and a suitable propellant such as a fluorocarbon or hydrogen-
contaihing chlorofluorocarbon or mixtures théreof, particularly
hydrofluoroaikanes, e. g. dichlorodifluoromethane, frichiorofluoromethane,
dichlorotetra-fluoroethane, especially 1,1, 1, 2-{etrafluoroethane, 1,1, 1.2, 3,3, 3-
heptafluoro-n-propane or a mixture thereof. Carbon dioxide or other suitable
gas may also be used as propellant. The aerosol composition may be free from
excipients other than the propeliant or may optionally contain additional
formulation excipients well known in the art such as surfactants eg oleic acid or
lecithin and cosolvens eg ethanol. Pressurised formulations will generally be
retaihed in a canister (eg an aluminium canister) closed with a valve (eg a

rhetering valve) and fitted into an actuator pr'ovided with a mouthpiece.

Medicaments for adrhinistfation by inhélation desirably have a controlled
particle size. The optimum particle size for inhalation into the bronchial system
is usually 1~10p, preferably 2-5p. Particles having a size above 20p are
generally too large when inhaled to reach the small airways. To achieve these
particle sizes the particles of the active ingredient as produced may be size
reduced by conventional means eg by micronisation or supercritical fluid
techniques. The desired fraction may be separated out by air classification or

sieving. Preferably, the particles will be crystalline.

Achieving a high dose reproducibility with micronised powders is difficult
because of their poor flowability and extreme agglomeration tendency. To
improve the efficiency of dry powder compositions, the particles should be large

while in the inhaler, but small when discharged into the respiratory tract. Thus,
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Exanpl e 2 I nhal abl e powder |ngredient Amount in jig
(3R) - 1- phenet hy1- 3- (9H xant hene- 9- car bOny| Oxy) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de 100 Becl onet hasone

r opj .
an %xcé }e%?gltjc alxéz Faclfggé,orﬁgni’go(?'o?z;ﬁjcose is generally employed. The
particle size of the excipient will usually be much greater than the inhaled
medicament within the present invention. When the excipient is lactose it will

typically be present as milled lactose, preferably crystalline alpha laciose

monohydrate.

Pressurized aerosol compositions will generally be filled into canisters fitted with
azvalve, especially a metering valve. Canisters may optionally be coated with a
plastics material e. 9. a fluorocarbon potymer as described in W096/32150.

Canisters will be fitted into an actuator adapted for buccal delivery.

Typical compositions fbr nasal delivery include those mentioned above for
inhatation and further include non-pressurized compositiohs in the form of a
solution or suspension in an inert vehicle such as water opficnally in’
combination with conventional excipients such as buffers, anti-microbials,
mucoadhesive agents, tonicity modifying agents and viscosity modifying agents

which may be administered by nasal pump.

Typical dermal and fransdermal formulations comprise a conventional agueous

or non-aqueous vehicle, for example a cream, cintment, lotion or paste or are in

the form of a medicated plaster, patch or membrane.

The proporiions in which (a} the corticosteroid and (b) the antagonist of M3
muscarinic receptors may be used according to the invention are variabie.
Active substances (a) and (b) may possibly be present in the form of their
solvates or hydrates. Depending on the choice of the compounds {(a) and (b},
the weight ratios which may be used within the scope of the present invention
vary on the basis of thé different molecular weights of the various salt forms.
The pharmaceutical combinations according to the invention may contain (a)
and (b) generally in a ratio by weight (b):(a) ranging frbm 1:100 to 100:1,
preferably from 1:50 to 50:1. -

The weight ratios specified below are based on the compound (b) expressed as

(3R)-1 —phenethyi—S—(QH—xanthene~9—carbonyloxy)~1 -azoniabicyclo[2.2 2]octane
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Exanpl e 3 I nhal abl e powder ingredient Amount in jig
(3R) - 1- phenet hy1- 3- (9H xant hene- 9- car bony| oxy) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de 100 Fl uti casone
ropi onate 125 Lact ose 10. 27 . :
bropmidg and the corticos’tero?gs bugeson?de and beclomethascne dipropionaie

which are particularly preferred according to the invention.

The pharmaceutical combinations according fo the invention may contain (a)
and (b) in the case of budesonide, for example, in a ratio by weight (b):(a)
ra.nging from 1:10 to 50:1, preferably from 1:5 o 10:1, preferably 1:4 to 5:1,
most preferably from 1:2 o 2:1.

The pharmaceutical compositions according to the invention containing the
combinations of (a) and (b) are normally administered so that (3R)-1-phenethyl-
3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and
budesonide are present together in doses of 5 to 5000 g, preferably from 10 to
2000 pg, more preferably from 15 to 1000 pg, better still from 20 to 800 pg per

single dose.

For example, without restricting the scope of the invention thereto, combinations
in which (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide is used as (b) and budesonide is used as
(a), the compositions according to the invention may contain for instance from
20 to 1000 pg of (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

azoniabicyclo[2.2.2]octane bromide and from 50 to 500 pg of budesonide.

For example, the active substance combinations according to the invention may
contain (3R)-1-p henethyi—3—(9 H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide and (a) in the case of beclomethasone
dipropidnate, in a ratio by weight (b):(a) in the range from about 1:100 to 50:1,
preferably 1:50 to 30:1, preferably 1:10 to 20:1, most preferably from 1:5 to
10:1.

The pharmaceutical compositions according to the invention containing the
combinations of (a) and (b) are usually administered so that (3R)-1-phenethyl-3-
(9H—xanthene—Q—carbonyloxy)—‘i—azohiabicyclo[ZZ.Z.2]octane bromide and

beclomethasone dipropionate are present together in dosages of 5 to 5000 ng,
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Exanpl e 4 | nhal abl e powder Ingredient Anount in jig
(3R) - 1- phenet hy1- 3- (9H xant hene- 9- car bony| Oxy) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de 100 I\/brret asone

furoate 250 Lactose 10.150 Exam% % I %
prefevabdy from 50 to 2000ug, more preferably from OO %O% (g, even more

preferably from 200 fo 800pg per single dose.

For example, without restricting the scope of the invention thereto, combinations
in which (3R)-1-phenethyl-3-(9H-xanthene-g-carbonyloxy)-1-
azoniahicyclo[2.2.2]octane bromide is used as (b) and beclomethasone
dipropionate is used as (a), the compositions according to the invention may
contain for instance from 20 to 1000 pg of (3R)-1-phenethyl-3-(9H-xanthene-S-

A ~ carbonyloxy)-1-azoniabicyclof2.2 2Joctane bromide and from 20 to 800 pg of

beclomethasone dipropionate.

The aforementioned examples of possible doses applicable for the
combinations according to the invention are to be understood as referring to
doses per single application. However, these examples are not to be
understood as excluding the possibility of administering the combinations
according to the invention multiple times. Depending on the medical need
patients may receive also multiple inhalative applications. As an example
patients may receive the combinations according to the invention for instance
two or three times (e. g. two or three puffs with a powder inhaler, an MDI etc} in
the morning of each treatment day. As the aforementioned dose examples are
only to be understood as dose examples per single application (i. e. per puff).
‘multiple application of the combinations according to the inVention leads to
multiple doses of the aforementioned examples. The application of the
combinations according to the invention can be for instance once a day, or
depending on the duration of action of the anticholinergic agent fwice a day, or

once every 2 or 3 days, or even on an “as needed” basis (three or more times a

day on occasional days).

Preférably the composition is in unit dosage form, for example a tablet, capsule

or metered aerosol dose, so that the patient may administer a single dose.

Each dosage unit Céntains suitably from 20 pg fo 1000 ug and preferably from

50 g to 400 pg of an M3 antagonist according to the invention or a
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I ngredient Anount in jig
(3R) - 1- phenet hy1l- 3- (9H xant hene- 9- car bonyl oxy) - 1-
azoni abi cycl o[ 2. 2. 2] -oct ane brom de 100 G cl esoni de

Lact ose 250 10. 150
pharmaceutical acceptable salt thereof and 1 g to 800 ng, and preferably from

20 pg to 500 ug of a corticosteroid according to the invention,

The amount of each active which is required to achieve a therapeutic effect will,
of course, vary with the particular active, the route of administration, the subject

under treatment, and the particular disorder or disease being treated.

The active ingredients may be administered from 1 to 6 times a day, sufficient to

exhibit the desired activity. Preferably, the active ingredients are administered

once or fwice a day.

| it is contemplated that all active agents would be édministered at the same
time, or very close in time. Alternatively, one or two actives could be taken in
the morning and the other(s) later in the day. Orin another scenario, one or two
acﬁvés could be taken twice daily and the other(s) once daily, either at the
same fime as one of the twice-a-day dosing occurred, or separately. Preferably
at least fwo, and more preferably all, of the actives would be taken together at
the sarhe time. Preferably, at least two, and more preferably all actives woul;:{ |

be administered as an admixture.

The active substance compositions‘"a_ccording to the invention are preferably
adminiétered in the form of compositions for inhalation delivered with the help of
inhalers, especially dry powder inhalers, however, any. other form or parenteral
or oral application is possible. Here, the application of inhaled compositions
embodies the preferred application form, especially in the therapy of obstructive

lung diseases or for the treatment of asthma.

The following preparations forms are cited as formulation examples:

Example 1 Inhalable powder

Ingredient Amount in pg
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Exanpl e 6 Aerosol |ngredient % by wei ght

(3R) - 1- phenet hy1- 3- (9H xant hene- 9- car bonyl oxy) 4-
azoni abi cycl o[ 2. 2. 21oct ane bronmi de 0, 33 Budesoni de

Q0,55 lecithin.Q 27 TGl34a:-Fc2272:3

(3R)-1-phenethyi-3-(9H-xanthene- 0 carbonyloxy)-1-

azomablcyclo[z.z_2]octane bromide 100

Budesonide 200

Lactose 10.200

Example 2 Inhalable powder

Ingredient Amount in pug

(3R)-1-phenethyl-3- (9H _xanthene-9-carbonyloxy)-1-

azoniabicyclo[2.2.2]octane bromide 100

Beclomethasone propionate 125

lLactose 10.275

Example 3 Inhalable powder

ingredient Amount in ug

(3R)—1—phenethyl—S-(QH~xanthene—9—carbony!oxy)—1—

azoniabicyclo[2.2.2]octane bromide 100

Fluticasone propionate 125
10.275

Lactose

Example 4 [nhalable powder

Ingredient Amount in pg
(3R)~1-phenethy!u3—(9H~xanthen.e—g—carbonyloxy)—1—

‘| azoniabicyclo[2.2.2]octane bromide 100
Mometasone furcate 250
Laclose 10.150
Example 5 Inhalable powder

Amount in ug

ingredient
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ad 100 Exanpl e 7 Aerosol I ngr edi ent
(3R) - 1- phenet hyl- 3- (9H xant hene- 9- car

% by wei ght
bonyl mn) - 1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de 0,25 Fl uti casone

nr nnl onate 0,40 I:nnr nn\ll M-St

at 10
at-e u Env)

(3R)-1-phenethyl-3-(9H-xanthens-9-carbonyloxy)-1-

azoniabicyclo[2.2.2]Joctane bromide 100
Ciclesonide 250
Lactose 10.150

Exé.mple 6 Aerosol

% by weight

Ingredient

(3R)—1—phenethyl-3—(9H—xanthene—9—carbonyloxy)—“i-

azoniabicyclo[2.2.2]octane bromide 0,33

Budes_onide 0,55

Lécfthin 0,27

TG134a. TG227 2:3 ad 100

Example 7 Aerosol

Ingredient % by weight

(3R}-1-phenethyl-3-(9H-xanthene-S-carbonyloxy)-1-

azoniabicyclof2.2.2]octane bromide ' 0,25

Fluticasone propionate 0,40

Isopropyl myristate 0,10 .
ad 100

TG 227

Pharmacological activity

Surprisingly, an unexpectedly beneficial therapeutic effect can be observed in

the treatment of inflammatory or obstructive diseases of the respiratory tract if

an antimuscarinic of formula (1) used with one or more corticosteroids. In view of

this 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. This reduces unwanted side effects such

as may occur when corticosteroids are administered, for example.
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TG 227 ad 100 Pharnmacol ogical activity Surprisingly,
an unexpectedly beneficial therapeutic effect can be
observed in the treatnent of inflammtory or

obstructive di seases of the re gir tory tract if an £ th
TherromRRsHiaNsAROVEt AECIANTE E(ﬁa)mia 28! BEHTERETROGErEts of the
imERELE GO EF 0L AR5 LR Y4 Folthdlaf i€ @6bified with a

Ehar R Ut LAl T CONDITHL | ons accor di ng to the o
coltveRibigNTsede hewusedbinatismapilesentagsiicahbiherpadicbe

the case with the individuyal, co ds, used.in
aduaHagee APy erpPELe I8 Fam ionpig 17 0L S Raf e
cofticlStef i&%%?d?%ﬁ%mﬁ?inrfﬁ¥ ggeur when corti costeroids

are adm ni stered, for exanple. The conpositions

above are specific exanples of preferred enbodi ments
In pértithlar i the eshitonatiomef an Maantegoaist ahbainguladiwitbanul a

A RO T i ey —
an@@\ﬂﬁ&%@%ﬁ MhrieNnheshaebf the dditraeariespénsnst Bk thcheal ring

antagoni sts and a corticosteroid already known in the |
. to alfdrgéms parnt a therapeutieslycsriivalent ernbinatign pRtiotropium bromide
.antagonist of Formula | with a corticosteroid such as
: W'tgmgﬁﬂm'a@ %P%&TS#P&SRBEDW, produces significantly
_ and consistently nore inhibition of the contractile
CohSSRE, ffe tdifibiiaphealr thd hyehioabbsseenthetamautiaally
therapeutical |l y equival ent conbi nation of ittalai%tfro?%-lueum

adyardageruspioperici SUhra eale thea) paeicHRey s

ns ent |. t he. ' [ i nvention

regBRa et P e Bares P AR B estidfs Srerti e,
~which make them particularly suitable for the

treatnment of respiratory diseases in all kind of

patients. CLAI M
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1. A conbi nation which conprises (a) a corticosteroid
and (b) an antagoni st of M3 nuscarinic receptors
whi ch is (3R)-1-phenethyl - 3- (9H xant hene- 9- -

car bonyl oxy) - 1- azoni abi cyc) p[ 2. 2. 2] octane, in the
formof a salt having an a(ﬁ-‘:éﬂ,éx which is a

phar maceutical |y acceptabl e anion of a nono or
pol yval ent acid. A comnbination according to claiml ,
. whepeaigmbinatiantvdgdntshpadesva) rusoticosieoid epd figlorn aajpgonist

3R) - 1-ph thyl-3-(9H t - Q-
car BONIA BHpsariva b abse Yo B 30 BLPARUYER dAtagnthene-o-
SR AT % S o

conpniosi Y gwidiek ératphasmaecutinay astriabldaninb s BHasom er
trianti nol one,, nonetasone, ciclesonide, fluticasone,
f | urPY¥Rlegéacldexanet hasone sodi um phosphat e and
esters thereof as well as

6a, 9a-di f | uoro-17a4( 2-furanyl carbonyl ) oxy] - 116- hydr ox
. y- 18asamebingtiér excamihgstcain 4 viherae-theardagyusthidle

acid (5)-f]uoronethvl ter, nbinat cor di ng
t o BIURCABIC TGy fﬂy)t(ﬁ "(:16'?‘??[@%@?'2? gﬁg g‘%se%e%)t ed
fromy 10 SRS o] 2 upipstaricdsrofriide. :

bec oltrtr%?%gisxgﬁe di pr orgrfsy%tgt e.g]gé A conbi nati on
according to claim4 wherein the corticosteroid is

SRS ol ORI SRR B

s becl onet hasone

di PEYRERIAEEM the ofoGP BBMPALINNdachestiasond, buakegonide,
of the preceding clains characterised in that, t

e.
act beglomeihastinen tamaNolNe. @mmewﬁn%afﬁ!tzi%@méesﬁ%aéme,
phaﬁ%%gfiléé,ct%xa%oe%&%ﬁé Hium phosphate and esters theremc as well
as 8a,9u—difluoro-17a-{(2-furanylcarbonyljoxyl-118-hydroxy-16a-methyl- '

3-oxoandrosta-1,4-diene-17B-carbothioic acid (S)-fluoromethy! ester.

" A combination according to claim 3, wherein the corticosteroid is

selected from the group comprising budesonide and beclomethasone

dipropionate.

A combination according to claim 4 wherein the corficosteroid is

budesonide.

A combination according to claim 4 wherein the corticosteroid is

beclomethasone dipropionate.

A combination according to any one of the preceding claims
characterised in that the active ingredients (a) and (b) form part of a

-single pharmaceutical composition.
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A conbi nation according to any one of the preceding
claims, which further conprises (c) another active
conpound sel ected from (a) PDE IV inhibitors, (b) p2

agom sts, (c) leukotriene D4 ant agoni st E%)‘W
8. i nhAlmiotrdrisatish @cgrqrd%mgﬁaﬁly @) 0 dé@ PRFGesLA0 Bi ¥Bics
NK1
acc%‘i‘%%hij‘)ﬁ”BF'géF:g &%ﬁé&h@c Arfhiaat iren: d(az PDE IV

erern & active conpoun
i's salbeekedhf B;@lélgbh%tégf(@)ﬂl@uﬁoﬂn&nstﬂmgntago@a)s Féﬁ)Emh\bftorS of
inhibitors ‘and (b) 82 agoni sts. é é\HiSj (“?1[)5
cor eqiokster ol i arsnaminipraapddnall iR Tadb it
3 to 6 and (b) an antagonist of M nuscarinic

receptors as defined in claim1 or 2, for the
9. pr eﬁ%ﬂiﬂlr%io@lfa@cm@ﬂgdamm 8 owheieimdheamgiyes;ompound (c)is

{ cemloat fiom 41 6Eqpi BesTSH ”@Eqﬁﬁéwwﬁ%ﬁag 2

VB an(g a}% nismin-a human or aninal patient.
accddl g to claim10 wherein the respi ratory d| sease
IS ast hma or chronic obstructive pul nonary di sease

d .
1055 ek ioh a1 2 oS BRUIIGR G A areo 4SBT, FaRkcy o ©
an At fra]oa[fl éﬁtaanM@ o NBCAILLBAGNIE P6QRI S SaP@efiirfd meﬂbim 1or

in Cla as a conbi ned preparation for
si ng fbaﬂ@p@pam«)i 2 madiwpaﬂraﬁoé sionulieepget FecUiE!,

B e L
mf\gﬁic}\ orldss tolf3. ARG BSIYAT inas Romdhng dromal pétert2,

er conprises”an active conpound (c), as
deflned |n claim8 or 9. 14. A kit of parts

11 T e rﬁ% gcgg Q&b&iﬁglﬁ%tﬁﬁ'\’&?%@nﬂi P%@éﬁ Sn@ér"ge IS aﬁthma or
| NSEEARL éﬁ}ﬁﬁtfcﬂ(re%jmﬂ%bhéﬂﬁ@!@éas@ (DORD)ent, separat e

or sequential use in conbination with (a) a
corticosteroid as defined in any one of clains 1 and

12. guggéq?p&lgcrtfqtogfﬁrgﬁga&@e (g%'ttitg%?tgn{]g%g@regéela?ﬂétgﬁ oPatdfedims 1
di sga$8 8% ated Ftﬁ’)&éh Bﬂtaﬁoazltsmoﬂﬂllibmukﬂ:anmd:&eca!ptkrrst as defined in
according to claim 14, which furtﬂ)er CO

ri ses _an
act ¢han dorpb @SR pggnbuggd BEsharaken r@prgpgg REQYS, goncurrent,

separat_e or sequential use in the treatment of a patient suffering from or

susceptible to a respiratory disease as defined in claim 10 or 11.

13. A product according to claim 12, which further comprises an acfive

compound (c), as defined in claim 8 or 9.

14.  AKit of parts comprising (b) an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 together with instructions for simultaneous,
concurrent, separate or sequential use in combination with (a) a
corticosteroid as defined in any one of claims 1 and 3 fo 6 for ‘fhe_
freatment of a human or animal patient suffering from or susceptible to a

respiratory disease as defined in claim 10 or 11.
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16. A package conprising (b) an antagoni st of M
muscarinic receptors as defined in claiml1l or 2 and

(a) a corticosteroid as defined in any one of clains

51 ap %t?éctc&cﬁni?cs cblif 151' Wk drPRR0ES cofPRSEE BARCHve compound
s par ate or uential "use In the treatnment of a
res{pb raad gefynedi iae&ia[m dordefined in claim10 or 11. 17.

A package according to claim 16, which further

conprises an active conmpound (c), as defined in claim

168 OA Ackife cbﬁg){i%fn C‘(*B) aﬁ%r@ﬁ@&ﬂ@%ﬁ\m atuddBrimdseasptoreas

rece tors as inclaiml or 2 for the
pr eqpfirad iorclaifn & omBdinchiepmGortieesieioiipe sledied in any one of
concurrent,

o B et 1 & du bR s de T relftfr S aRHREY O
cl aéé@e%tiépﬁse?mt Piebrdmchhef hreasingoly dife#se as defined in

respi fatory di sease as defined in claim10 or 11. 19.
Useclaim (I8)ord1corti costeroid as defined in any one of
claims 1 and 3 to 6 for the preparation of a

medi canent, for sinultaneous, concurrent, separate or

17.SEq Ngﬁbkﬁd]e HE&hrdthClendainat 6 OnhWhtfhrtﬁ@z) cc&npmﬁsaglm ACHte
of muscarinic receptors as defined in claiml1 or 2

f orcanmpoundeé) nes tebredin @aipn B0ty di sease as defined
in claim10 or 11. ABSTRACT COVBI NATI ONS COWVPRI SI NG
ANTI MUSCARI N1C AGENTS AND
18.  Use of (b) an antagonist of M3 muscarinic receptors as defned in claim 1

or 2 for the preparation of a medicament, for simultaneous, concurrent,
_separate or sequential use in combination with (a) a corticosteroid as
defined in any one of claims 1 and 3 to 6 for the treatment ofa

respiratory disease as defined in claim 10 or 11.

19.  Use of (a) a corticosteroid as defined in any one of claims 1 and 3 o 6
for the preparation of a medicament, for simulianeous, concurrent,
separate or sequential use in combination with (b} an antagonist of M3
muscarinic receptors as defined in claim 1 or 2 for the treatment ofa

respiratory disease as defined in claim 10 or 11.
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CORTI COSTERO DS A conbi nati on which conprises (a) a
corticosteroid and (b) an antagoni st of M nuscarinic
receptors which is (3R)-1-phenethyl-3-(9H xant hene- 9-
car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2} octane, in the
formof a salt having an anion X, which is a

phar maceutically acceptabl e anion of a nono or

ol yval ent aci d. FIG 1 ‘
oty ( A%&STRACT

COMBINATIONS COMPRISING ANTIMUSCARINIC AGENTS AND
CORTICOSTEROIDS

A combination which comprises (a) a corticosteroid and (b) an antagonist of M3
muscarinic receptors which is (3R)-1-phenethy}-3-(8H-xanthene-S-

carbonyloxy)- 1-azoniabicyciof2.2.2]octane, in the form of a salt having an anion

X, which is a pharmaceutically acceptable anion of a mono or polyvalent acid.

(FIG. 1)
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