COMBINATIONS COMPRISING ANTIMUSCARINIC AGENTS AND
CORTICOSTEROIDS The present invention relates to new combinations
of certain antimuscarinic agents with corticosteraids and their use in the
treatment of respiratory disorders. BACKGROUND OF THE INVENTION
Co, ticosteroids and antimuscarinic a ents: in E)articular antg§ nists of M3
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respiratory disorders, sysRaSasghmroitdronic Obstructive Pulmonary
Diseases (COPD). Although corticosteroids and antimuscahnic agents

may be effective therapies, there exists a clinical need for asthma and
COPD therapies having potent and selective action and having an
advantageous profile of action. it is known that both classes of drugs can
be used in combination. The International Patent Applications
W00178736, W00178739, W00178741, W00178743, W00236106 and

W0024 7567 describe s Wﬁ% such %‘?{Qmm%éswﬁmc
The m@%ﬁ%iwgﬂ‘gﬁg% %ﬁ‘%%% %ﬁl\l/‘v%ﬁc the act?\!/)e é|‘ng‘rg lents operate via different
agentphyisicogicatisatiteesshieskindgenad e TREFERSURIAIREREBIITY Frequently,
. g therapeutic advantage arises because the combination can achieve a
disordens, ! i . .
therapeutically useful effect using lower concentrations of each active
component. This enables the side-effects of the medication to be

nacKERMISes oEhnsetheeermbipation can be formulated so that each active
ingredient is present at a concentration which is subciinical in cells other

than the target
Caorticosteroids and anfimuscarinic agents, in particular antagonists of W3

muscarinic recepiors, are two classes of drugs useful in the treaiment of
respiratory disorders, such as asthma or Chronic Obstructive Pulmonary
Diseases {COPD).

Although corficosteroids and antimuscarinic agents may be effective therapies,
there exists a ciinical need for asthma and COPD therapies having potent and

selective action and having an advantageous profiie of action.

" 1t is known that both ciasses of drugs can be used in combination. The
International Patent Applications WO(178736, WO0178738, WODM78741,
WOO178743, WO0236106 and WO0247867 describe soms exampies of such

combinations.

Coﬁ}bina’cions of drugs in which the active ingredients operate via different
physioiogical pathways are knovm‘ to be therapeutically useful. Freguently, the
therapsutic advaniage arises because the combination can achieve a
therapeutically useful effect using lower concentrations of gsach aclive
component. This enables the side-effects of the medication to be minimised,
Thus, the combination can be formutated so that each active ingredient is
present at & concentration which is subclinical in celis other than the target



-1 disease cells. The combination is nevertheless therapeutically effective
in target cells which respond to both ingredients. DESCRIPTION OF THE
INVENTION Surprisingly, an unexpectedly beneficial therapeutic effect
can be observed in the treatment of inflammatory or obstructive diseases
of the respiratory. tract if. a ' rg cl ' e
ciseasg el DR OLLIBIRY. B e S e IR S o e
calis wisiim bissaibonista cedrdimgredigngsnvention can be used in smaller doses

than would be the case with the individual compounds used in

rtonotherapy in the usgal way, yet retaining a robust activity in the
DESCRESPIatoPRACIETNY BiesEANinvention accordingly provides a

combination which comprises (a) a corticosteroid and (b) an antagonist of
M3 muscarinic receptors which is 3(P.)-(2-hydroxy-2,2-dithien-2-
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respiratory tract.

The present invendion accordingly providss a combination which comprises
(a) a corticosteroid and (b} an antagonist

of M3 muscarinic receptors which is 3(R)}~(2-hydroxy-2,2-dithien-2-
yiacetoxy1 -{3-phenoxypropyl }-1-azoniabicyclo[2.2 2]octane, in the form
of a salt having an anion X, which is a pharmaceutically acceptable anion

of a mono or polyvalent acid.



Typically the antagonist of M3 muscarinic receptors is
3(R)-(2-hydroxy-2,2-dithien- 2-ylacetoxy)-1-(3-phenoxypropyl)-1
-azoniabicydo[2.2.2]octane bromide. Typically the combination contains
the active ingredients (a) and (b) forming part of a single pharmaceutical
composition. For the avmdag{:%ff doubt, the term

Exam%ﬁ?t?ma@%l%%ﬁw %&%S%BSP mono or polyvalent acids
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salts in disso ted |aII c f
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2rent salts and solvates o e compound may exist in amorphous
used. form or in the form of different polymorphs within the scope of the present
invention. Also provided is a product comprising (a) a corticosteroid and

(b) an M3 antagonist the invention as a combined preparation for

simultaneous, separate or sequential use in the treatment of a human or

animal patient. Typically the product is for simultaneous, separate or
sequential use in the treatment of a respiratory disease which is asthma,
acute or chronic bronchitis, emphysema, chronic obstructive pulmonary
disease (COPD), bronchial hyperreactivity or rhinitis in a human or animal

patient. -4 The present invention further provides the use of (a) a

corticosteroid and (b) an M3 antagonist of the invention for the

preparation of a medicament for simultaneous, concurrent, separate or
sequential use in the treatment of a said respiratory disease in a human
or animal patient.



Also provided is the use of (b) an M3 antagonist of the invention for the
preparation of a medicament, for simultaneous, concurrent, separate or
sequential use in combination with (a) a corticosteroid for the treatment of
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by simultaneous, concurrent, separate or sequential co-administration with

(b) an M3 antagonist of the invention. -5 Typically said respiratory
Typicgite e derabinatienasutiaios cheoaet e reiedisnenphaae i ferrsrgcart of

4 sin @HHQW%B@U@%%&WWSF@OPD)’ bronchial hyperreactivity or

initis, asthma or chronic obstructive pulmonary disease (COPD).
Preferably said patient is human. Also provided is a pharmaceutical
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in amorphous form or in the form of different polymorphs within the scope of the
present invention.

Also provided is a product comprising (a) a corticosteroid and (b) an M3 antagonist
the invention as a combined preparation for simultaneous, separate or sequential
use in the treatment of a human or animal patient. Typically the product is for
simultaneous, separate or sequential use in the treatment of a respiralory disease
which is asthma, acute or chronic bronchitis, emphysema, chronic obstructive
pulmonary disease (COPD), bronchial hyperreactivily or rhinilis in & human or
“animal patient.



and (a) a corticosteroid for the simultaneous, concurrent, separate or
sequential use in the treatment of a said respiratory disease. Further
provided is a combination, product, kit of parts or package as hereinabove
described wherein such combination, product, kit of parts or package
The pfastrdrinceninséyiuyaotieenthivespoifelsdcsaicosigiohant P BE K8
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diseaSOTPRWIRHE) isslaskadiasnthe group consisting of (a) PDE IV
inhibitors and (b) (32 agonists. -7 it is an embodiment of the present
invention that the combination, product, kit of parts or package comprise
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active com.ﬁgr\ands. It IS fallso, an gmbodiment of the presenéggv?%téogég%a[
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use inwithaivinaiyrothgr @ctivecchrmptind for the tprevacation abaitmediviagimiyt

diseaggr ﬂr‘g%@ggﬁu&,_ Sopgyrtent. separate or sequential use in the treatment
of a respiratory disease which responds to M3 antagonism in a human or
animal patient. The preferred corticosteroids to be used in the
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dexamethasone, naflocort, deflazacort, halopredone acetate, hbudesonide,
for uspdg bR dipaseRE Gl SRIERP RIars b figaRe, iSRRI HE Rt RRREN
by sifflupsiRRIsccaselanide, duninenidecelosentylopadialetation with (b) an
methylprednisolone aceponate, dexamethasone palmitoate, tipredane,
M3 apiog RS aktird WESBRate, prednicarbate, alclometasone dipropionate,



halometasone, methylprednisofone suleptanate, mometasone furoate,
rimexolone, prednisolone farnesylate, ciclesonide, deprodone propionate,
fluticasone propionate, halobetasol propionate, loteprednol etabonate,
~betamethasone butyrate propionate, flunisolide, prednisone,
Typicady SHetFRERIREYY Wﬁﬁ&ﬁﬁﬁi@at@&%"&r%l@ﬁ@?%t%%%ﬂh&?@ne
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rocortisope gcetate, - rocartisone sodium succinate, prednisolone
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(COP@rticosteroids under the present invention are: dexamethasone,
budesonide, beclomethasone, triarcinolone, mometasone, ciclesonide,
fluticasone, flunisolide, dexamethasone sodium phosphate and esters
Prefethbieotmspmbirisscaygandifluoro-17a -[(2-furanylcarbonyi)oxy}-11
p-hydroxy-16a- methyl-3-oxoandrosta-1,4-diene-17p-carbothioic acid
(S)-fluoromethyl ester. Still more preferred corticosteroids under the
Also pirdded iV RiToRTRES BIRR SORIMES IR IsRmRRRsd edBrepsitnnaigroid and
(n) arlemgiaseneduspaie sieleganide, triamcinolone, triamcinolone acetonide,
triamcinolone hexaacetonide and fluticasone propionate optionally in the
form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally their pharmacologically-compatible acid
addition salts. Even more preferred are budesonide, beclomethasone
dipropionate, mometasone furoate, ciclesonide and fluticasone
propionate. The most preferred corticosteroids of the present invention
are budesonide and beclomethasone dipropionate. Any reference to
corticosteroids within the scope of the present invention includes



a reference to salts or derivatives thereof which may be formed from the
corticosteroids. Examples of possible salts or derivatives include: sodium
salts, sulphobenzoates, phosphates, isonicotinates, acetates,
propionates, dihydrogen phosphates, palmitafes, pivaiates, farnesyiates,
%&ﬁ%é‘ﬁt%méBtahaf@?%%m%ﬁﬁ@%tﬁﬁﬁﬁég‘éf Qéé%#ﬁ‘ﬂ‘és In
some cases the corticosteroids may also occur in the form of their
hydrates. A preferred embodiment of the present invention is a
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Cﬁs,,,;*_E%%clomethasone dipropionate, mometasone furoate, ciclesonide and
uticasone propionate. Another embodiment of the present invention is a
combination of an M3 antagonist which is
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azoniabicyclo[2. ane bromide, with a corticosteroid selected from
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use iticiRspaiimantoflyticas eaentppignatas Arcording to one embodiment of
the invention the corticosteroid is a beclomethasone derivative, in
particular beclomethasone dipropionate. According to another

Furtresn booliden tobtbaerimpreatimn tgred®e:, kit of parts or package as hereinabove

described wherein such combination, product, kit of pars or package further
comprises (¢) anocther active compound seilected from: (a} PDE IV inhibitors, (b) B2
agonists, (¢) leukotriene D4 antagonists, (d) inhibitors of egfr-kinase, (e) 338
kinase inhibitors and (f) NK1 receptor agonists for simultaneous, separate or
sequential use. Typically the additional aciive compound (¢) is selected from the
group consisting of (a) PDE IV inhibitors and (b) B2 agonists.



The combinations of the invention can optionally comprise one or more
additional active substances which are known to be useful in the treatment
of respiratory disorders, such as PDE4 inhibitors, 32 agonists or
glucocorticoids, feukotriene D4 inhibitors, inhibitors of e&fir-kinese, p38
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. corticosteroids are denbufyliine, rolipram, cipamfylline, arofylline,
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rofdumikast, cliomilast,
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humaikht fkenzesiazepin-3(R)-ylipyridine-4- carboxamide,
3-[:3-(Cyciopentyloxy}4-rnethoxybenzyl)-6-(ethykaminc)-8-
isopropyl-3H-purine hydrochloride, 4-[6,7-Diethoxy-2,3-
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H)-one, 2- carbomethoxy-4-cyana-4-(3-cyckopropyimethoxy-4-
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~ claime >CT patent applications number WO03/09/613 and
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hydrdcdRe3petd S fexanenieeahpulishie BRagrMsSIbatGanbeAambined with
haionwe%éggéaeg%gésylprednisoione suleptanate, mometasone furoate, rimexslone,
prednisoione famesylate, ciciesonide, deprodone propionate, fluticasone
propionate, halobetasol propionate, loteprednol etabonate, betamethasone
butyrate propionate, flunisolide, prednisone, dexamethasone sodium phosphate,
triamcinolong, betamethasone 17-valerate, betamethasone, betamethasone

dipropionate, hydrocortisone acetate,



and corticosteroids are: arformoterol, bambuterol, bitolterol, broxaterol,
carbuterol, cienbuterol, dopexamine, fenoterol, formoterol, hexoprenaline,
-11 ibuterol, isoetharine, isoprenaline, levosalbutamol, mabuterol,
meluadrine, metaprotenerol, nolomirole, orciprenaiine, pirbuterol,
procaterol, reproterol, ritodrine, rimoterol, salbutamol, salmefamol,

hydré@&?ﬁ%%ﬁf&%&?ﬂﬁﬂ%&iﬁ%’é@“gfé’&ﬁi§HlBP%t§6%!iJﬁ{7%%@§' fatamide,

tulobuterol, GSK-597901, GSK-159797, GSK- 678007, GSK-642444,
hydrensrRISSBROMEHR-81, (-)-2-[7(S)-[2(R)-Hydroxy-2-(4- hyd

roxyphenyl)ethylamino]-5,6,7,8-tetrahydro-2-naphthyloxy]-N,N-

dimethylacetamide gg\édrochj@%ride monohédrate, carmoterol, QAB-149 and
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4H-1,4-benzoxazin-B-yl]2-[3-(4-N,N -dimethylaminophenyl)-2-methyl-2-

Still RE l}ﬁ@é@ﬂ@lﬁ%ﬂf&s‘i@rmds under the present invention are: budesonide,
1-[2H-5-hydroxy-3-o0x0-4H-1,4-benzoxazin-8-yl)-2-[3-(4

beclomaiheRppREH R IREtRy TRRFRSRIRiIfERAIRastiesonide, triamcinolone,
triambihditriesdenicd; axardtholone hexaacetonide and fluticasone propionate
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nd 1-(4-ethoxycarbonylamino-
beclyngiRs 1A FHPEBRIBRAES- (tert-butylamino)ethanol optionally in the form of
their

Any reference to corticosteroids within the scope of the present invention includes
a reference 1o salts or derivatives thereof which may be formed from the
corticosteroids, Examples of possible salts or derivatives include: sodium salts,
suiphobenzoates, phosphates, isonicolinates, acetates, propionates, dihydrogen
phosphates, palmitafes, pivaiates, farnesyiates, aceponates, suleptanates,
prednicarbates, furcates or acetonides. In some cases the corticosieroids may
also occur in the form of their hydrates.

A preferred embodiment of the present invention is a combination of an M3

antagonist of the invention -



racemates, their enantiomers, their diastereomers, and mixtures thereof,
and optionally their pharmacologically-compatible acid addition salts,
Examples of suitable LTD4 antagonists that can be combined with M3
antaé;onlsts and corticosteroids are tomelukast, Ibudilast, pobilukast,

with BeRHiResierpifralecteaiimRR-RYdaranIda DoeinRakRsIRER CRIRaRIast,

mormiERdidins! Beckun cinnesialdkash §TRivRasHid-Brddideslyl-3-hydroxy-2
propylphenoxy)propyisulfonyilphenyl]-4-oxobutyric acid,
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% g1ylcarbamoyl) -4,6-dithiaoctanoic acid sodium salt; 3-[1-[3-[2-(7-
DFOP
loroquinolin-2-yl)vinyl]phenyl]-1-[3-(dimethylamino)-3 -12
oxopropylsuIfanyl]methylsulfanyﬂproplonlc acid sodium salt, 6-(2-
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AGCOGHIBdRyBIRARIRAEITTEN-El tpRdn iR dRg) SREISTEB DIt Sptenoic acid

beci@REiRR LRIRAVARSLCIAMSEIIN the RS hateat SRplicatinndiaRber
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be combined with M3 antagonists and corticosteroids are palifermin,
Accorgitin abogeiitinith seRtierMét the invention the
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erlotinib hydrochloride, canertinib dihydrochloride, lapatinib, and N-[4-(3-
Chloro-4-fluorophenylamino)-3-cyano-7-ethoxyqu inol f
n-6-yf]-4-(dimethylamino)- 2(E)-butenamide. Examples of suitable p38
kinase inhibitors that can be combined with M3 antagonists and
corticosteroids are chiormethfazole edisylate, doramapimod, 5- (2,6-D
ichlorophenyl)-2-(2,4-d iftuorophenylsulfanyl)-6H-pyrim ido[3,4-b] pyrid
azin- 6-one, 4-Acetamido-N-(tert-butyl)benzamide, SCIO-469 (described
in Olin Pharmacol Ther 2004, 75(2): Abst P11-7 and VX-702 described in
Circulation 2003, 108(17, Suppl. 4): Abst 882, Examples of suitable
NK1-receptor antagonists that can be combined with M3 antagonists and
corticosteroids are nolpitantium besilate, dapitant, lanepitant, vofopitant
hydrochloride, aprepitant, ezlopitant, N-[3-(2-Pentylphenyl)propionyl]-
threonyl-N-methyl-2,3-dehydrotyrosyl-leucyl-D-phenylalany6-allo-threonyl-
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0Xx0-4,5-dihydro-IH-1,2,4-triazofe- 1 phosphinic acid
bis(N-methyl-D- %gucamlne -13 sa
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Dichioro-4-pyridinyl}-2-[ t={4-fluorobenzyl}-5-hydroxy-1 H-indo-3-yi-2-
oxoacetamide, 9—(2—F}uorobenzy¥)-¢\!B-methyi-z—(tﬁﬂuoromaﬁxyi)aden'me, N-{3,5-
Dichloro-4-pyridinyl)-8~-methoxyquincline-S-carboxamide, N-[S-Mathyi-d-oxo-1-
- phenyl-3,4,8,7-tetrahydropyrrolo],2,1 JKI[1 41benzodiazepin-3(R-yilpyridine-4-
- parboxamide, 3—[3—{C:yci_capentytoxy}-ﬁe«mathaxybenzyf}ns-{ethytamino)-8-
isopropyk-3H-purine hydrochioride, 4-[6,7-Diethaxy-2,5-
bis(hydraxymethyhnaphthalen-1-yl}-1-(2-methoxysthyl Yovridin-2(1H)}one, 2~
carbomethoxy-4-cyano-4-(3-cyciopropyimethoxy-4-
difiuroromathoxyphenylicyciohexan 1-one, cis [4-cyano-4-{3-
cycicmropyﬁmnthoxy-ti»—asﬁuommethcxypneﬂy ‘oyclohexan-1-0l, ONO-68126 (Zur
Respir J 2003, 22(Suppl. 45): Abst 2557} and the compouncs claimed in the
PCT patent applications number WOC3/087513 and PCT/EPC3/M4722 and in
the Spanish patent application number P200302813.

Exampies of suftable f2-agonists that can be combined with M3-antagonists

and corticosteroids are: arformoters!, bambuterol, bifoltero!, broxaterol,
carbuierol, cienbuterol, dopexarning, fenoterol, jormoterol, naexopranaline,
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(3,4,5-trimethoxybenzoyl)morpholin-2-yi]ethyl]spiro[benzo[c]thiophen-I
(3H)-4'- piperidine] 2(S)-oxide hydrochloride and the compound CS-003
described in Eur Respir J 2003, 22(Suppi. 45): Abst P2664. The active
compounds in the combination, i.e. the M3 antagonist of the invention,
the cor jcontergid nand any other tic al ctlv?& %)m ounds ma be

ibuterghypRéBIe (SRR e QAR BRI RCETR Sl
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rough a common delivery device. In one as ecg% e mvent n provijdes a

(5,6- %@Wﬁlﬁﬁﬁ@?’?a&%?&ﬁ &Qfﬁéﬂ"%y&%ﬂ@ 'th ngﬂ rhredients
hydrobdy m@-@@mw@@z@tsm@prpbwmﬂwmtmmm}amy&m @ispid

pharmaceutical co osmon can he ﬁre ared, by m|x1 %e ogessmg an
th(g [ |ona

benz%%%&agnﬂs"{fﬂi %ﬁ)ﬁ%@ E zté 6ﬂ[ﬁer
mathﬁ@lﬂ&‘@&mﬂdfmmnér$-tﬁf(mmmmmwiw‘nw}:ﬂhhyd@@mheﬂyi} D
4-(1- K2R r%li'é]adzsog Eer%%?@'@aﬁﬂﬂlié&ﬁg?e%g!ﬂﬂtaigﬁg%sb‘?{mxym 3-0XO~
A1 d-benzoxazin-8-yik-2-[3-(4-N,N -dimethylaminophenyl)-2-methyl-2-
propyiaminclethanol, 1-{2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-G-y 1}-2-{3~{4~
methoxypheny!)-2-methyl-2-propylaminoiethanol, 1-{2H-8-hydroxy-3-oxo-4H-

| 1 A-benzoxazin-8-yij-2-[3-(4-n-butyloxyphanylj-2-methyi-2-propylaminojethanol,
1-[2H-5~-hydroxy-3-oX0-4H~1 A-benzoxazin-8-yi}-2~{4-{3~(4-methoxyphenyi)-

1,2 A-riazol-3-yll-2-methyl-2-butytamino}ethanol, S-hydroxy-8-(1 -hydroxy-2-
isopropylaminobutyt)-2H-1,4-benzoxazin-3-{(4H}-one, 1-{4-amino-3-chloro-&-
trifiuoromethyiphenyl)-2-tert-butylamino)ethancl and 1-{4-sthoxycarbonylamino-
3-cyano-5-fiucrophenyl)-2-(teri-butylaminoethano! optionally in the form of their
racematas, their enantiomers, their diastereomers, and mixiures thereof, and

opticnally their pharmacologically-compatible acid addition salts,

Examples of suitable LTD4 antagonists that can be combined with M3
antagonists and corticosteroids are fomeiukast, Ibudilast, pobliukast, pranlukast
hydrate, zafiriukast, rifolukast, veriukast, sulukast, cinaiukast, iralukast sodium,
montelukast sodium, 4-[4-{3-(4-Acatyl-3-hydroxy-2-
propylphenoxy)propyisuifonyijphenyll-4-oxobutyric acid, [[5-[[3-{(4-Acaiyl-3-
hydroxy-2-propyiphenoxy)propylithic}-1,3 4-thiadiazol-2-yijthiojacetic acid, 8-f(4-
Acetyl-3-hydroxy-2-n-propyiphenoxymethyl}-3-(1 H-tetrazol-5-yl)-4H-pyrido[1.2-
alpyrimidin-4-ong, 5-{3-[2-(7-Chloroquinofin-2-yljvinyljphenyl}-8-(N.N-
dimethylcarbamoyl!)-4,6-dithiaoctanoic acid sodium salt; 3-[1-{3-[2-(7-
Chioroguinolin-2-ylvinyljphenyf}-1-[3-(dimethylamino)-3- |
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invention, the coriicosteroid and any other optional active compounds may
be administered by any suitable route, depending on the nature of the
disorder to be treated, e.g. or fly (as syrups, tablets, capsules, lozenges,
controlled-release preparations, fast-dissolving preparations, lozenges,
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(4.4,80% ?B-erﬂ% BAY) Flarping s pradyst into thesdlesired formulation.

Formulations of resent invention suitable for oral administration may
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Examples of suitable p38 kinase inhibitors that can be combined with M3
antagonists and corticosteroids are chlormethiazole edisylate, doramapimod, 5-
(2,8-Dichlorophenyi)-2-(2 4-diflucrophenyisuifanyl}-6H-pyrimidof3 4-bpyridazin-
6-one, 4-Acetamido-N-{tert-butyl)benzamide, SCIC-469 (described in Clin
Pharmacol Ther 2004, 75(2): Abst Pli-7 and VX-702 described in Circulation
2003, 108(17, Suppl. 4): Abst 882.

Examples of suitable NK1-receptor antagonists that can be combined with M3
antagonists and corticosteroids are nolpitantium besitate, dapitant, lanepitant,
vofopitant hydrochioride, aprepitant, ezlopitant, N-[3-(2-Pentyiphanyl)propionyi}-
threonyl-N-methyl-2,3-dehydrotyrosyl-isucyl-D-phenylalanyi-allo-threonyl-
asparaginyl-serine C-1.7-0-3.1 lactone, 1-Methylindol-3-yicarbony-4{R})-
hydroxyl-L-prolyi-[3-(2-naphthyl)}-L-alanine N-benzyl-N-methylamide, (+)-
(28,38)-3-{2-Methoxy-5-{rifluoromethoxy)benzyiaminol-2-phenyipiperidine,

(2R 48 -N-[1-[3,5-Bis(trifluoromeathyl)benzoyl}-2-(4-chicrobenzyl)piperidin-4-
yllguinoline-4-carboxamide, 3-[2(R}-{1(R)-[3,5-
Bis(irifluoromethyl)phenyljethoxyi-3(8 -(4-fluorophenyl)morpholin-4-yimsthyf}-5-
oxo-4,5-dihydro-1H-1,2,4-triazole-1-phosphinic acid bis(N-methyl-D-glucamine;)



-16 Where the composition is in the form of a tablet, any pharmaceutical
carrier routinely used for preparing solid formulations may be used.
Examples of such carriers include celluioses, stearates such as
magnesium stearate or stearic acid, talc, gelatine, acacia, starches,

sos ST SRR SRR R e oo e
4-morphaiiryinpetpdkeEbyicpinpiessing i 1a2stitdarehiaginhosnhagipacid 1-

: PR v . " otional
dsoy B R D R

(3,4, 5-dispetisnyenany ) momteintaniesvistiie rrrOIHeDf R BHa-4*
pfpaﬁgg%ag$§wM;@&mm@fmtagv%%emr@mm@g&ﬁwgtive

npounds moistened with an inert liquid diluent and optionally dried and
Eur Resalied 2082, t3B(810mMag DpteshM~ABEoated or scored and may be

formulated so as to provide modified (i.e. slow or controlled) release of
the active ingredient therein. Where the composition is in the form of a
capsule, any routine encapsulation is suitable, for example using the
The achitrSATBRAGAES Kuitr RORRINBlRN gbfadhe NasRirouise the
inventiSAMROTEARIsIBrE el aselt geliing sapascoamo it macepdical
. carrier routinely used for preparing dispersions or syspensions.. may, be
acminigieR R BUIGH By SRR EBUR R ATAORRE T 2k 2 LB ane
compoalifoie fiRereeddn sepefiags siinelicapsule, Cuyquonitier corpemsdidias for
\ .tﬁ%pi__:al (igali ery to the lun lﬁ% in?e};la&%gn may, for example, be presented
admir et ﬁrﬁgwep%ﬁagg gse&ys%m‘é' (such as capsules and cartridges
of for example gelatine or blisters of for example
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laminated aluminium foil), for use in an inhaler or insufflator. Packaging of
the formulation may be suitable for unit dose or multi-dose delivery. In the
case of multi- dose delivery, the formulation can be pre-metered or
metered in use, Dry powder inhalers are thus classified into three groups:
(a) single dose, (b) multiple unit dose and (c) multi dose devices. -17

in a pfedemuthionisogineraly’ tenineatipovide motivdaoimpaiatios iof tte
compounds of the invention and.a suitable powder base.(carrier. .

comb R Ak P S S D R B BB S T s,

wheraimisajecandzetfigeliazy dge fferameaptiirndifésvesd pizagraceuf@@iug of

comp‘?é)\%&ggrapeutically active ingredient. Alternatively, the active ingredient
S) may be presented without excipients. For single dose inhalers of the ,
first type, single doses have been weighed by the manufacturer into small

in the GABIRIPRIR YU EhMSIMashhaic galatine nfarsules iy SaRsyierbes do be

taken from a separate box or container and inserted into a receptacle

corticoRefQIf tRE RREITINERE, thi 8 SRRV R BRY iRl RGPS B0 RELARh

admirins-es eyttine-Riadasrifpktes opliewrpasivkipeidi@seiratory air stream to
pass through the capsule for powder entrainment or to discharge the
powder from the capsule through these perforations by means of

in onecespétigilefgnoe rdimmgrovigdatio codkibératibalatidrertie esfipted capsule

chara e RS o R g o B B R < o

pharmgrsraiical tnpesiibe.difficult and burdensome for some patients. Other
drawbacks related to 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
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perforation after the capsules have been exposed previously to 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
at at, 1997). Some capsule inhalers have a magazine from which
individual capsules can be transferred to a receiving chamber, in which
perforation and emptying takes place, as described in WO 92/03175.

A said SHAFR&ARTIS inha §iﬁ&¥%éﬁ\6§\6%é@c98§i%ﬁi%‘@tgr‘?&‘%&%&Q?S‘QﬁB

that can be brought in line with the air conduit for dose discharge (€. g.
- M3 antggegisigr 488 iaNantia e a4ertiensierad auhinisnaly gipeadaiivpe unit

and/or §@seriahplerstieseiheiowihblisier inhalers, which have a limited number
of unit doses in supply on a disk or on a strip. Blister inhalers provide

better moisture protection of the medicament than capsule inhalers.

The asivee¥ersunesbWe FIspRaHRRD. b pBiddvtiAg Raopiser 48228 well as
inventidhetlisiatitoibianby Neekng ofibe soverdrdcfVhenablstisiHpjsused

.. instead of a disk, the number of doses can be increased, butitis
adminSiRBARREHSIOPIR [RHTEnERPRIINE S AR . TRcretBrdssivn
be treadeyises arsipliensigpeseitewithahelreoipesgskdesaisyiemeiaghing
the techni u‘sed to trar}égort the strip and open the blister pockets.

Preparapit: daRE RIS TR BoitATn 7 e s iy GRANe ST Pwder
ointmerftynetiatiomads g waysisrdaastddively)] dng epertiamnen sodiasases,
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& soluiiby, wotiispetsiondisisiacement. Various dose measuring principles exist,
including rotatable

The pharmaceuiical formulations may conveniently be presented in unif 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 carier. In general the formutations are prepared by

uniformly and infimately bringing into association the active ingredient with fiquid

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

the product into the desired formulation.

- Formuiations of the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachsts or {ablets sach
containing a predetermined amount of the active ingredient; as a powder or
granutes; as a soiution or a suspension in an aqueous liquid or 2 non-agueous
fiquid; or as an ofl- in-water liguid emulsion or & water-in-oil fiquid emuision. The
active ingredient may aiso be presenied as a boius, eleciuary or paste.

A syrup formuiation will generally consist of a suspension or solution of the
compound or salt in a liquid carrier for example, ethanol, natural, synthetic or
semisynthetic oils such as peanut oil and aiive o, glycerine or water with
flavouring, swestensr and/or colouring agent.
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membranes (e. g. EP0069715) or disks (e. g. GB 2041763; EP 0424790;
DE 4239402 and EP 0674533), rotatable cylinders (e, g. EP 0166294; GB
2165159 and WO 92/09322) and rotatable frustums (e. g. WO 92/00771),
all having cavities which have to be filled with powder from the container.
Other multi dose devices have measuring slides (e. g.US 5201308 and
WO 97/00703) or measuring plungers with a local or circumferential

WherESBRSsdsh Iaﬁqsa@%@ﬁmqbﬂ@@@i@omepﬁmmmmm a

delivery chamber or an ondui 50532 92/04068 and
routingli g3 ol FECRRIBI GQ %ﬂ{)?gr “lé t}ﬂ@g&jﬁ% % éil %N %ajor(%con?:}.érns
camef@rs%&mﬁéi%m inhaicsdevites.slich pewrtkerfesnnictiearkées ¢o sxhidit
, od and. stable flow propertie of the dose m
acic, BB B Lt D e e ooy iy, P

eFthe INfluenge o %he force of gravity. For
reloaded single dose and muItlpIe unit dose inhalers, the dose measuring
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and can contain a much her number of

accesiosps)OREeats fﬁ@wm%f@dcﬁa%anﬁ@g ﬁ?@fﬁ@é@é&@é%@@?%%w in
2 sutQVEe i Berausedhe.insnigienii streadclmauiibdese davices is miteder

straight across the dose measuring cavity, and becauyse t fnasswe and

or graipBoe iR URRE L 1GHe GRS oM S sd Al RIS U g e
surfaBOiRIRG By Hipinepisaiannall Miekiad tbetptmday imassadesmpphoulding

entrained from the cavity and little d ration is_obtajne fing
in a SRS RSP @ﬁs@&@éﬂ% %?%Sra?éw §%ﬁ%$ %F% FhaAhS %hne%tg§sary
compdaweyeaidistenad with an inert liquid diluent and optionally dried and
siaved. The tablets may optionally be coated or scored and may be formulated
50 as to provide modified {i.e. slow or controlled) release of the active ingredient

therein.

Where the composition is in the form of a capsule, any routine encapsuiation is
suitable, for example using the aforementioned carriers in a hard gelatine
capsuie. Where the composition is in the form of a soft gelatine capsule any
pharmaceutical carrier routinely used for preparing dispersions or suspensions
may be considered, for example agueous gums, celiuloses, silicates or ofis, and

are incorporated in a soft gelatine capsule.

Dry powder compositions for topical delivery to the lung by inhalation may, for
example, be presented in different primary packaging sysiems (such as
capsules and cartridges of for example gelatine or blisters of for exampia

taminated aluminium foil), for use in an inhater or insufflator.

Packaging of the formuiation may be suitable for unit dose or multi-dose
delivery. in the case of mulii- dose delivery, the formutation can be pre-metered
or meterad in use. Dry powder inhaiers are thus classified into three groups: (a)
single dose, (b) muliiple unit dose and (c) multi dose devices.
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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 cleaning of these parts must be possible,
without aﬁectin? the residual doses in the dev:'ce. Some multi dose
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_ pplication No. WO 97/12687, reference he[e being made to the contents '
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be removed from the inhaler again. Mostly, disassembling of the inhaler is
necessary for inserting and removing the capsule, which is an operation that
can be difficuit and burdensome for some patients. Other drawbacks related to
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 previousiy 1o extreme relative
humidity, which causes fragmentation or indeniure, and (c) poséibie inhalation
of capsule fragments. Moreover, for a number of capsule inhalers, incomplete

expulsion has been reported {e. g. Nielsen et al, 1987).

Some capsule inhalers have a magazine from which individual capsules can be
transferred fo a receiving chamber, in which petforation and emptying takes
place, as described in WO 82/03175. Other capsuie inhalers have revolving
magazines with capsule chambers that can be brought in line with the air
conduit for dose discharge (e. g. WO091/02558 and GB 2242134). They
comprise the type of multiple unit dose inhalers fogether with blister inhalers,
which have a limited number of unit doses in supply on a disk or on a strip.

Blister inhalers provide better moisture protection of the medicament than
capsule inhalers. Access to the powder is obtained by perforating the cover as
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containing chlorofiuorocarbon or mixtures thereof, particularly
hydrofluoroalkanes, e. g. dichlorodifluoromethane, trichlorofluoromethane,
-20 dichlorotetra-fluoroethane, especially 1,1, 1, 2-tetrafluoroethane, 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. Th
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trans%ﬁ%ﬁlﬁs? o?‘?gyoi% %déﬁogs%}e%i%%%%%ve a controlled particle size. The
optimum patrticle size for inhalation into the bronchial system is usually
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€ when inhaled to reach the small airways. To achieve these patrticle
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cavities which have fo be filled with powder from the container. Other multi dese
devices have measuring slides (e. g.US 5201308 and WO 87/00703) or
measuring piungers with a local or circumferential recess to displace a certain
volume of powder from the container to a delivery chamber or an air conduit e.

g. EP 0505321, WO 92/04088 and WO 02/04G28.

Reproducible dose measuring is one of the major concerns for mulii dose
inhaler devices.

The powder formulation has to exhibit good and stable flow properties, because
filiing of the dose measuring cups or cavities is mostly under the influence of the
force of gravity.

For refoaded single dose and multiple unit dose inhalers, the dose measuring
accuracy and reproducibility can be guaranteed by the manufacturer. Mulii dose
inhalers on the other hand, can contain a much higher 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
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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
lactose monohydrate. Pressurized aerosol compositions will generally be
filled into canisters fitted with a valve, especially a metering valve,
systeiER RLTRHT AR S PRSI B0 et SolFP P DRSS MRUALog 3 Sream.
the pdWEERGRERGNPSIYIBIgraasrdanafiochith/ONGI3 2Hhliit Banesteygaviblmifitted
) into an, actuator adapted for buccal delivery. 21 Typical compositions for
s obt.ﬁgé %Wgr Eﬁ%ﬁ Pthose mentioned above for inhalation and further
include non-pressurized compositions in the form of a solution or
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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 pharmacologically-
active substances can be sprayed under high pressure so that a mist of
inhalable particies results. The advantage of these afomisers is that the use of
propeliant gases- can be completely dispensed with,

Such atomnisers are described, for example, in PCT Patent Apptication No. W0
01/14468 and International Patent Application No. WO 97/12687, reference
here being made to the contents thereof,

Spray compositions for topical delivery to the lung by inbalation may for
example be formulated as agueous solutions or suspensions or as asrosols
delivered from pressurised packs, such as a metered dose inhaler, with the use
of a suitable liguefied propeliant. Aerosol compositions suitable for inhalation
can be either & suspension or a solution and generally contain the active
ingredient (s) and a suitable propellant such as a flucrocarbon or hydrogen-
containing chioroflucrocarbon or mixtures thereof, particularly
hydrofiuoroalkanes, e. g. dichiorodiflucromethane, trichioroflucromethane,
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The pharmaceutical combinations according to the invention may contain
(a) and (b) generally in a ratio by weight (b):(a) ranging from 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 3(R)-(2-hydroxy-2,2-d

ithien-2-yl -1-(3-ph -1- iabicycio[2.2.2]
oo e L e DU L SRl 2 o
heptaf_ﬁ(}@i’;@ﬂﬁ@bﬁi@%bi@ﬂ iamimlm!{iar@obr@wmed dizpddding thhestiteélgion.
e rmaceuytical combinations i the.i i i
S e e et s
excipiént{aythantiag frerprbdizo 50 105 \prsiieably feomidirsagditenapreferably
farmuﬁcaggh&})ég?f@ﬁé&s OpkREGIR ARG 4, 1924 ERe RRALT ARG M or

- p ns according to the invention containing the combinations of
feostm(a;zmi)@@w@ﬁmn@@dnﬁméa%fm%aﬁwé-wmgwmw be
retain%azfﬁ '%h&%%éf&%%t%yér&%%%B@%mwpal&éeam@wg@k%@gloctane

bromide and budesonide are present together in doses of 5 to 500049,
meteriia rEiiey FRshiaertd B0 3CHRIRS Brev& SRy oA T@THQ’?W g, better
still from 20 to 800 pg per single dose. For example, without restricting
the scope of the invention thereto, combinations, in which

MedlioR BT ARy D S bR Sk (oGRS roy £
particRzen@bityctsigifdioptatiedstraitte istsetiasii) dwltrodesehisksisused
s usy Fhdie Srmoslions Scooin AR W SHIRIBRY £00'GH0 o
gene(R)x2-yrdownanZrdithenie relacie torygrbaB gitvenexyivayileve these
particle sizes the particies of the active ingredient as produced may be size
reduced by conventional means eg by micronisation or supercritical fiuid
techniques. The desired fraction may be separated out by air classification or

sieving'. Praferably, the particles will be crystalline.

Achiaving a high dose reproducibility with micronised powders Is difficult
because of their poor fiowability and extreme agglomeration fendency. To
improve the efficiency of dry powder compeositions, the particles should be large
while in the inhaler, but small when discharged into the respiratory fract. Thus,
an excipient such as lactose, manitol or giucese is generally emploved. The
particle size of the excipient will usually be much greater than the inhaled
medicament within the present invention. When the excipient is jactose it wili
typically be present as milied lacioss, preferably crystalline aipha lactose
monchydrate.

Pressurized aerosol compositions will generally be filled into canisters fitted with
a valve, especially a metering valve. Canisters may optionally be coated with a
plastics material e. g. a fluorocarbon polymer as described in W098/32150.
Canisters will be fitted into an actuator adapted for buccal delivery. |
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1-azonlabicyclo[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
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
. azoniabicyclo[2,2.2]octane bromide and (a) in the case of
Ty pioG R o SRR S e By R () )RR inge
inhalcfiematphirtid 0Nt 56 Aonpredesabiyst 50tudGitiopsdfetdfiprmof @ 20:1,
.most preferably from 1:5 . h QQ?E s ositions
30‘““%‘%8&5.‘%8 RGIRE ven %en}? c\ger?lgﬂﬁi% %e co%%ﬁgéﬁﬁé%%r?g and (b) are
combirsiiathy eitntinisterdida thaiBeris(eusydes guitessdanti-microbials,

muco%ecﬂigéy‘\lfgcgégﬁ@:Js@@é%?%8&%@%@%‘&@%&%@%%&@%8’ FlaRBents

romide and beclomethasone’dipropionate are present together in
whichdoeades BiBinstsoEb i prateidbR: from 50 to 2000pg, more preferably
from 100 to I000pg, even more preferably from 200 to 800pg per single

dose. For example, without restricting the scoge of the in enti?n thereto,
Typicaba®maliane TARGARNal formuiations compTise a conventional agueous

or nosEEshy dismys, ZdihianReyinceiony olntSyphie atiypronydste or are in

azonjabicycio[2.2,2]octane bromide_is used as (b) and beclomethasone
the o B 2 AR P i ST

t%eam:. . . .
compositions according to the invention
may contain for instance from 20 to 1000 Ng of
3(R)-(2-hydroxyr2.2-dithien-2:. : ; tak mf
i and he antagonist of M3
The %;éw czé%?& T&%ﬁ) e %E&gr%@lr}:ﬁ%aegglrﬂéﬁcy((%fz.2..2]00 ane bri)rriide and
muscadnic 260zp800 Jiay beclesraressiiadisr Sironantignargevariable.

Acﬁv@f&_ﬁ%@lﬁﬂ%’é‘% SXAMPIesH possilerdosasapplicaiiadan Bethair

combinations ‘according to the invention are to be understood as referring
solvatgs Qe FEPSingRO ISR NI HEWRR O IS EURBRTIEE HeaT B)be
the wWeEarsi086 which may be used within the scope of the present invention

\:ary on the basis of the different molecular weights of the various sali forms.
The pharmaceutical combinations according to the invention may contain (a)
and (b) generally in a ratio by weight (b):{a} ranging from 1:100 1o 100: 1,
preferably from 1:50 to 5011

The weight ratios specified below are based on the compound (b) expressed as
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phencxypropyt)-t-
azoniabicycio[2.2.2Joctane bromide and the corticosteroids budesonide and
beclomethasone dipropionate which are particularly preferred according to the

inveniion.

The pharmaceutical combinations according to the invention may contain (8}
and (b} in the case of budesonide, for exampie, in a ratio by weight (b):(a)
ranging from 1:10 to 50:10, preferably from 1:5 fo 10:1, preferably from 1:4 1o
5:1, most preferably from 1:2 o 2:1.

The pharmaceutical compositions according to the invention containing the
combinations of (&) and (b) are normally administered so that 3(R)-{(2-hydroxy-
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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. ,fwo_or three puffs with a iphal DI etc
2 2 RN Sk BRI Kot Ao o
brom@éagiﬂglgéﬁm@rb@wmmhasid@kmesauﬁﬁl&s PEGirgle

application (i. e. per puff} multiple lication qof .the binati .
orefoRRREYE 18 I RS E I BLEr ) Lo e
from S¥aBiRs.d beraplraier«sf the combinations according to the invention

can be for instance once a day, or depending on the duration of action of

the anticholinergic agent twice a day, or once every 2 or 3 days, or even
For eRBml aftheatrskibesiy heasoparuihdinseatidaytiorr eitc AKioHRN AE5RS.

i Pre bly the, composition.is i i f f
SRRSO So0 1o Al desage ormy G svamp p et
azonBingheiee. 2Eathrdobeayeidaiiscorreing Suirabl Tsiaseoidg 1 18BaRY
(a), tﬁé‘go"n%%fé?sr%?)'ll{s” 00, RAHR939-A00\HE 05 2R3 AHaaoRist Rseprsingsia the

invention or a pharmaceutical acceptable salt thereof and 1 pg to 800 ug,
20 toatid preserhBERIFGHZ VY8 Bobitugbrayantiosterid RESIG Thife
_Anventio Mewhichyisregyi FGIHENS;
1 az‘%ﬂéa?’a‘ﬁ Cgﬁé 2%@?%%5%@3&%28 {l/ary;.\é{vr\slilt%\ﬁ%rI?(-ijJ pa?tiggljgf activeg, tﬁhigerbute
of administration, the subject under treatment, and the particular disorder

For eg?mg%%ﬁﬂ&s' gireaind.dhe artum neredinnismay ketrdminisiasadiam
0 6 times a day, sufficient to exhibit the desired activity. g}r!ﬁf‘%‘r‘ably, the

contaipRIMGBuRING 2L ithiRRRaecdRks ot ehaxyP

azonlabicycle[2.2.2Joctane bromide and (2) in the case of beclomethasone
dipropionate, in a ratio by weight (b):(g) 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 compaositions according to the invention containing the .
combinations of (a) and (b) are usually administered so that 3(R}-(2-hydroxy-

2 2-dithien-2-ytacetoxy)-1-(3-phenoxypropyi}-1 -gzoniabicyclofz.2. 2]joctane
bromide and béciamethasone difnropionate are present together in dosages of 5
to 5000 pg, preferably from 50 o 2000ug, more preferably from 100 to 1000ug,
even more prefarably from 200 to 800ug per single dose.

For example, without restricting the scope of the invention thereio, combinations
in which 3{R)-(2-hyd roxy-2,2-dithien-2-ylacetoxy)-1-{3-phenoxypropyi)-1-
azoniabicycio[2.2.2joctane 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 3(R)-(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1 -(3-phencxypropyi)—'§iézoniabicycio[f%.2.2]ootane bromide and from
20 to 800 ug of beciomethasone dipropionate.
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-24 It is contemplated that all active agents would be administered 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. Or in another
scenario, one or two actives could be taken twice daily and the other(s)
once daily, either at the same time as one of the twice-a-day dosing
occurred, or separately. Preferably at least two, and more preferably all,
The aforefibotiactrbsxwoykbbeiakesitdg dtrrappisghladaiie Preferably, at

combmalg@% %80_@2;{}%‘?8%@5&1‘%%% glagtives wauld g a %@?}ﬁ&%as an

mixture active substance compositions according to thé invention

doses peasingieRualisgtieminiowERI EafSaRPEh peLIRGRIBFFRTIaRston
as excauﬁﬂa'@{s%@gfsbﬁh@ helpohiiahalfls 1ssResiiy AnrRoydar hals s

. __however, any other form or parenteral or oral application is possible.
inventionjedtiphe HppRc ARMEDHING AR A6omPHSRIgIRSE RENESTRY prefiYred

also mulApRIiGIORf R BERaRIRL, HEthe Hherapl offlshyaiye riuag,digaases or
. for the treatment of asthma, Th fo,Ionvm pre arzt%ons forms are cited as
combIngRRT BRFOR GRS EREHRR Dflﬁ‘ﬁafl’ggﬁe%’(&/\ﬂf YREEARMF-Amount in

two or 8 (RFWN 4 Benwd 2- ithiesr 2y IMBltexy) i-{Ssphenexgnso pghnl-
zoniabiciilo 2f.§_.2 octane bramide 100 Budesonide,2Q0 LLgctose l,

reatmerl £y (GH7E BoREr TR SeR AEAD Rt TR o iooc

es dose examples per single application (1. e. per pufl) multipie application of
_the combinations according to the invention isads 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 anficholinergic agent twice a day, or once every 2 or 3 days, or even on
‘an “as nasded” basis (three or more times a day on occasional days).

Preferably the composifion is in unit dosage form, for example a tablet, capsule
or metered asrosol dose, s0 that the patient may administer a single dose.

Each dosage unit ccntains suitably from 20 ug fo 1000 ug and preferably from
50 g to 400 ng of an M3 antagonist according fo the inventionora
pharmacautical acceptable salt thersof and 1 pg to 800 ug, and praferably from

20 pg to 500 ug of a corticosteroid according fo the invention.

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

under freatment, and the particular disorder or disease being irsated.
The aciive ingredients may be administerad from 1 to € fimes a day, sufficient 1o

exhibit the desired activity, Preferably, the active ingredients are administered
once of twice a day.

“The



3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2)octane bromide 100 Beclomethasone propionate 125
Lactose 10.275 -25 Example 3 Inhalable powder Ingredient Amount in 4g
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2)octane bromide 100 Fluticasone propionate 125

It is chReioetateiAR5: Bkanipie dotalaield bedeirigaiaiedtaliesamesg

fime, gﬁég yd r%%ﬁ%%l@ﬂ%ﬁv&f?%@&%ﬂ%@% P¥Y thken in

azoni bicyclo[2.2.2)octane bromide 100 Mfometasone furoate 250

the moaiupe 1O S0 )5 AR PO IREIBURIRNSD HIGPLEYO

acﬁve%(%ad@gmd{ﬁ%%é@t@mgﬁmﬁs@my@gmaanypmﬂa&m
azoniabicyclo[2.2.2)octane bromide 100 Ciclesonide 250 a%os 1%150

samegmmma\@fég@mme-a-day dosing occurred, or separatety. rau%ra ty

at least twa, and more preferably all, of the actives would be taken together at
the same time. Preferably, at least two, and more preferably all actives would
be administered as an admixiure.

The active substance compasitions according to the invention are preferably
administered 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 appiiéatioa of inhaled compositions
embodies the preferred application form, especially in the therapy of obstructive

iung dissases or for the treaiment of asthma.
The foliowing preparations forms are cited as formulation examples:

Example 1 Inhalable powder

tngredient Amount in pg

3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 ~(3-phenoxypropyl -1~

azoniabicycio]2.2.2]octane bromide 100
Budesonide 200
Laciose 10.200

Example 2 Inhaiable powder

ingredient Amount in pg

3(R}-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl -1-

azoniabicycio[2.2.2]octane bromide 100
Beclomethasone propichate 125

Lactose 10.275
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Ingredient % by weight
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2)octane bromide 0,33 Budesonide 0,55 Lecithin 0,27
TG134a:TG227 2:3 ad 100 -26 Example 7 Aerosol Ingredient % by weight
3(R)-(2-hydroxy-2.2-diChien-2-ylacetoxy)-I-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2)octane bromide 0,25 Fluticasone propionate 0140
Exaﬁg@gqgwgwggﬁ@@aio { TG 227 ad 100 Pharmacological activity
urprisingly, an unexpectedly beneficial therapeutic effect can be
observed in the treatment of inflammatory or obstructive diseases of the
;ngmmratory tract if an antlmuscarlnlc of the invention used wiimonston 1g

1
des.  lnview . of ic.affa ||a||| U.un I =1

_______more corticostero 1€
3(R)'@jﬁiﬂ%ﬁb%@a@%?@iﬁ@ﬁ@%@ﬂ&eﬂ&%r? [ég Ogg (28Yin smaller doses
azomﬁtﬂwdzbﬁdb@@amomthdhe individual compounds used in 100

monotherapy-in-the-usaalkt ey Thisteddcesunwanted-sideeffects bUCiTTI25

““@?‘?ﬁﬁ)%%%@ f'ffien corticosteroids are administered. for example. The
[ Lactoeempositions above are specific examples of preferred embodiment3é£75

’ : . . C i i
a
Exampie 4 Inhalable powder
tngredient Amount in pg
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -{3~phenoxypropyi}-1-
azoniabicycio[2.2.2joctane bromide : i 100
Mometasone furoate 250
Laciose _ 10.150
Example 5 Inhalable powder
ingredient Amount in pg
3(R)-{(2-hvdroxy-2,2-dithien-2-ylacetoxy)- -{3-phenoxypropyl-1-
azoniabicvelo]2.2.2)octane bromide | 100
Ciclesonide - : 250
Lactose - 10.150
Exampie 6 Aerosol
ingredient % by weight
3(R)-(2-hydroxy-2,2-dithien-2-yiacetoxy)-1-(3-phenoxyprapyl 1=
azoniabicyclof2.2.2Joctane bromide 0,33
Budesonide 0,85
Lecithin 0,27
TE1342:TG227 2.3 ad 100 |
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corticosteroid. These new combinations present significant therapeutic
advantages with respect to the combinations of M3 antagonists and a
corticosteroid already known in the art. In particular, the combination of an
M3 antagonist of the invention with a corticosteroid such as budesonide
or beclomethasone, produces significantly and consistently more
inhibition of the contractile response of the tracheal ring to allergens than
Examp%@%\r&%%yically equivalent combination of _tiotropium br(_)mide with
udesonide or beclomethasone. The following comparative examples
describe the advantageous properties of combinations comprising the M3
| ingrediéﬁg’dw”ibi ofthenverition, i.€. =27 3(R_)-(2-hydrpxy-2,2-d | % by weight
ithien-2-ylacetoxy)-1-(3-phenoxypropyi)-1- azoniabicyelo[2.2.2)ectare

T 1 --l—-l—}U\JLMIIL,

3(R}-{2Hnyeln @@@&ﬁb@iﬁdzr REeTA AN VR AR B nki n-Hartley
azoniagugggg{ﬁ@_g]@mgimagézo g) from Harlan Iberica (St.! Feiiu de 0,25

Codines Spain) are IIQPH, Thp\]l are hnncnd’ with-free-acee taf PR |

oo to-fon
------ VIt TC T AU U T oS U TUUU

FluticaspateniaRiedmMs kept at 222 C under a 12 hours light-dark cycle until he”

isopro&}?‘ﬁ‘zﬁ’ié’i‘ﬁéa’(pe”me”t- The animals are sensitised by means of two 0,10
sessions of aerosolization-with-a--seldtien-ef-5-mgimt-of-ov

UUUUUUUU albtmtn-ot
TG 22@ays zero and 7 of the study. The aerosolization procedute consisf‘saol)fOO
two 30-s fiebuiisations (Efbe air brush apparatus) with an interval of 5
minutes with animals maintained in a plexiglass box for 10 minutes since
PharmpedegirRRPHFRE procedure. Between days 14 to 20 from the beginning
of the experiment the animals are
Surprisingly, an unexpectedly beneficial therapeutic effect can be observed in

the treatment of inflammatory or obstructive diseases of the respiratory tract if
an anfimuscarinic. of the invéntéon used with one or more corticosteroids. In view of
this effect the pharmaceutical combinations according fo the invention can be
used in smalier doses than would be the case with the individual compounds
used in monotherapy in the usual way. This reduces unwanied side effects such
as may occur when coriicostsroids are administered, for exampie,

The compositions above are specific examples of preferréd smbodiments of the
invention, wherein an M3 antagonist of the invention is combined with a
corticosteroid. Thess new combinations present significant therapeutic
advantages with respect to the combinations of M3 antagonists and a'.
corticosieroid atready known in the arti. | |

in particular, the combination of an M3 antagonist of the invention with 2
corticosteraid such as budesonide or beclomethasone, produces significantly
and consistently more inhibition of the confractile response of the tracheal ring
to allergens than a therapeutically equivalent combination of tiotropium bromide
with budesonide or beciomethasone.

The following comparative examples describe the advaniageous properties of

combinations comprising the M3 anfagonist of the invention, i.e.



euthanised and the tracheal tissue is removed. A single tracheal ring is

excised and suspended in an organ bath containing Krebs solution. Once
attached to a force isometric transducer, it is submitted to a basal resting
tension of | g, equilibrated with a mixture a 5 % C02 in 02 and maintained

at 37 C. The preparations are allowed tq equilibrate fora period of not less
3(R)-(ﬂ1ﬁvﬁﬁ@x¥7ﬁm%n‘é’§gﬁfér¥hﬂﬁ%%h16@“ %ﬁ@&%BBW%&(S) to be tested are
szonidIERISR e bathd brradicegiensidmdiresent) are added first, and,

after an incubation period of 45 minutes, the M3 antagonist are

subse ded allowing the system to stand for ther 15 mi
F\ﬁater% Sd Methods N9 y . another 15 minutes.
7 A moment ovoalbumin is added (at afinal concentration in the bath

of 10 pg/ml) to elicit the contractile response. whjch is measyred.
Male P %@rﬁewa@esﬁﬁeﬁ@@9551%55%‘2%%@efaqmtﬁ%ﬁr%’ﬂé?gg%?ﬁc
Feliu H@ﬁ#ﬁgéﬁaﬁ%a@me@m&;f@mm@yammmsﬁﬁev\es-ufts' obtaiessiarostown
in Table 1. - .- COMPARATIVE EFEECT EBUD DE,
and WBIEC D ETAKSOREZARD THETR COMBRIRT BN ST MO UND
start df{ﬁl@@i@@{ﬁ%ﬁEIUM ON THE INHIBITION THE CONTRACTION
INDUCED BY THE ANTIGEN IN OVOALBUMIN-SENSITIZED

e SUINEA-PIG ISOLATED TRACHEAL RINGS CONTRAGHE With
The i B RE SRR SE 8 TR ITION COMPOUND OF OVOALBUMIN
solutitin @B mgEml of ovoalbumin on days zero and 7 of the sfudy. The

asrosolization procadure consists of two 30-s nebulisations (Efbe air brush
apparatus) with an interval of 5 minutes with animals maintained in a piexiglass
hox for 10 minutes since the beginning of the procedure.

Between days 14 to 20 from the beginning of the experiment the animals are
euthanised and the fracheal tissue is removed. A single tracheal ring is excised
and suspended in an organ bath containing Krebs solution, Once aftached 1o &
force isormetric transducer, it is submitted fo a basal resting tension of 1 g,
equifibraied with a mbdure a 5 % COs in O, and maintained at 37° C.

The preparations are allowed to equilibrate for a period of not less than 80
minutes and then the vehicle or the compound(s) to be tested are added to the
bath. The corticosteroids (if present) are added first, and, after an incubation
period of 45 minutes, the M3 antagonist are subsequently added aliowing the
systemn to stand for another 16 minutes. At this moment ovoalbumin is added (at
g final concentration in the bath of 10 ug/mi) to elicit the contractile response

which is measured immediately.

The contractile responses measured with a force isometric transducer are

axpressed in mg.
Results

The resulis obtained are shown in Table 1.
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ANIMALS mg) CONTRACTIL TESTED E (meansem) RESPONSE
VEHICLE 23 8861 08 --- BUDESONIDE (10 pM) 17 43568 51
BECLOMETHASONE (10 pM) 6 77883 12 COMPOUND 1 (10 pM)+ 9
32581 63 BUDESONIDE (10 pM) COMPOUND 1 (10 pM)+ 7 47861 46
BECLOMETHASONE (10 p %%IOTROPIUM (10 pM)+ 8 523147 41

TABLBUDESBIBRATIMABATSFRD PIURHEE BN B512100 31

BECL%@M@WﬁH@M@N@YWWB@UMM@M

o SIS St Qe loloui e Bt OB RKNTSD oy

THE hRairsmsthasonecrodungmasENGET EHer G Dhethudricoride ATils agree
TRA with thosgﬁ%orted by Persson at at, (Int Arch Allergy Appi immunol
Gdadls 85) that concluded that budesonide reduced the -29

CONTRACTILE %
NUMBER RESPONSE TO INMHIBITION
OF OVOALBUMIN (in OF THE
COMPOUND ANIMALS na) 0 CONTRACTIL
TESTED =
(meantsem) RESPONSE
VEHICLE 23 8864108
BUDESONIDE (10 uM) 17 435568 51
BECLOMETHASONE (10 uM) 6 . 778:83 12
COMPOUND 1 {10 pM)*
9 325481 63
BUDESONIDE (10 uM)
COMPOUND 1 (40 uiM)+
M (10 uM) 7 478261 46
BECLOMETHASONE (10 i)
TIOTROPIUM (10 uM+
(10 M) 8 5232147 41
BUDESONIDE (10 M)
TIOTROPIUM (10 pM}+
6 6124108 31

BECLOMETHASONE (10 uM)

The results summarsed in Table 1 and Figure 1 show the following effects:

Budesonide alone produces a consistent effect inhibiting the contractite
response whilst beclomethasone produces a smaller effect. The budesonide
results agree with those reported by Persson &t al. (int Arch Allergy Appl
immunol 1989:88:381-385) that conciuded that budesonide reduced the
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sensitivity to antigen-induced IgE-driven contractions in guinea-pig
trachea{ rings. When compound 1 is associated with budesonide, but
maintaining its respective incubation time, the inhibition is greater than
the one obtained by budesonide alone. On the other hand, when

+ sonsi R B oM e N R G MORAT S o CHNER BT ie

rings.associated with beclomethasone the inhibition obtained is greater than
the one elicited by beclomethasone alone, When tiotropium is associated

Wher'dii-Reciqmetianane thednbipitinnebiainad it dearasmaiey ﬁ@a&ébscﬁm@
elicited by the steroidal agent alone but the effect is é}ﬁ%’ ) as the one
e

incubgiiRaidEE Wit EdHRitRm e SRR AR SRR ARERD BReR&tPby

alonethe associations of corticosteroids and compound | are greater than those
eIicited by the associations of the same corticosteroids and tiotropium In

on ] %%%%% Wrﬁ?ﬁ%@:‘ periment suggestsiih aﬁﬁﬁ’&@]%%mB

anta on| nt invention with steroidal agents wou
is shghtbfre“aaﬁeethanumﬂwlc@wa@m@@ﬁamééit@gﬁ@t @@n in actively
sensitised guinea pig tracheal ring's than the associations of tiotropium
W’heﬂ/\&ﬂm @ﬁma§@rgﬂﬁfﬁgm Heonsestheatly,-the=Conibltiationsanhsdds

|nv posse utl dvantageous properties, which make
graatﬁqé ﬁ&ﬁgrﬁj’%l%ﬁagg ({ﬂgy“tﬁ%%%n%&n%splratory diseases in all
kind of patients. -30
When tiotropium is associated with beciomethasone the inhibition obtained is
also greater than the one elicited by the steroidal agent alone but the effect is

not as big as the one obtained with compound 1.

in any event, the inhibitory effects slicited by the associations of corticosteroids
and compound 1 are greater than those slicited by the associations of the same
corticosteroids and tiotropium.

in conciusion, the present experiment suggests that the associations of the M3
antagonist of the present invention with steroidal agents would be more aclive
inhibiting the contractiie response to the antigen In actively sensiilised guinea
pig tracheal ring’s than the associations of fiotropium with the same steroidal
agents,

Consequently, the combinations of the invention possess therapeutically
advantageous properties, which make them particularly suitabie for the

treatment of respiratory diseases in all kind of patients.
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BRIEF DESCRIPTION OF FIGURES FIG. | shows the inhibitory effect on
the contraction induced by the antigen in ovoalbumin-sensitized
guinea-pig isolated tracheal ring of corticosteroids alone or in combination
with the M3 antagonists of the present invention -31 CLAIMS 1. A

combination which [ e}i%a) a corticosteroid and (b) an antagonist of

BR!EW@%&%HQP@%%%@%' is 3(R)-(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane, in the form
of a salt having an anion X, which is a pharmaceutically acceptable anion

Sle} 9“%&5&% @Yﬁ%ﬂ?@%@&‘%&h@ E9FRRIRALR R RRRYISING ARGtk in

wherein the antagonist of M3 muscarinic receptorf(b) is )

ovoaigm)i.r(\z&‘.ﬁygii’ég@dggwgggﬁg@@m@gémng of corticosteroids alone

or in SRR razeniabiamielzie Rlestanessamideliod combination
according to claim 1 or 2 wherein the corticosteroid is selected from the
group comprising dexamethasone, budesonide, beclomethasone,
triamcinolone, mometasone, ciclesonide, fluticasone, flunisoiide,
dexamethasone sodium phosphate and esters thereof as well as
6a,9a-difiuoro-17a-[(2-furanylcarbonyl)oxy]-110-hydroxy-16a-methyl-3-
oxoandrosta-l,4-diene-170-carbothioic acid (S)-fluoromethyl ester. 4. A
combination according to claim 3 wherein the corticosteroid is selected
from the group comprising budesonide, beclomethasone dipropionate and
mometasone furoate. 5. A combination according to claim 4 wherein the
corticosteroid is
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budesonide. 6. A combination according to claim 4 wherein the
corticosteroid is beclomethasone dipropionate. 7. A combination

according to claim 4 wherein the corticosteroid is mometasone furoate.

-32 8. 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 compositiogzl9A&pmbination according to any

one of the preceding claims which further comprises (c) another active
compound selected from: (a) PDE IV inhibitors, (b) (32 agonists, (c)
JeukottentsrgeEntaiohiseE) aesikROR BPriceianiseats) (Faghinatanonist

mhi#@%and@n RS hd8e EES% agaists- sk comaiRaion, acgairEingto

cla ereln eactlv compound (c) is selected from the g

Cor}smtgnf)(a) @{Dﬁavqh%n@b%)ah@%@)" [BRIgSLE. Hacete df o
cort oste ] gneafmgﬂsgh%yvﬂﬂ%mgc@gﬂqﬁahﬂ@déﬁﬁfbgiiﬁﬁdd@dt@me anion
ant%g%nls ofal\/l

uscarinic receptors as defined in claim 1 or 2 for the
prepastiumofca prdgiedenéMGifdr simultaneous, concurrent, separate or
sequential use in the treatment of a respiratory disease which responds
to M3 antagonism in a patient. 12. Use according to claim 11 wherein the
Pespiratonpidazsets At Na o @RrohiWbBSHd @eﬁﬁ&%ﬂ%‘ﬁ‘&ﬁﬁ@éase

(CORRY. e PLod TR ISR (o) Rpsisastercidianaleingrhinany phd3-

phenoxypropyl)-1-azoniabicyclof2. 2 Zloctane bromide.

2 A combination according to claim 1 or 2 wherein the corticosteroid is
selected from the group comprising dexamethasons, budesonide,
beciomethasone, iriamcinolone, mometasone, ciclesonide, fluticasone,

flunisolide, dexamethasone sodium phesphate and esters thereof as well
as Ba,%a-difiuoro-17a-[(2-furanyicarbonyljoxy}-11 B-hydroxy-16a-methyt-3-

oxcandrosta-1 4-diene-17B-carbothioic acid (S)-fluoromethyl ester.

4 A combination according to claim 3 wherein the corticosteroid is selected
from the group comprising budesenide, beciomethasone dipropionate and

mometasone furoate.

5 A combination according to claim 4 wherein the corticosteroid is

hudesonide.

6. A combination according to ctaim 4 wherein the corticesteroid is

beclomethasone dipropionate.

7 A combination according to claim 4 wherein the corticosteroid is

mometasone furoate.
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and 3 to 7 and (b) an antagonist of M3 muscarinic receptors as defined in
claim | or 2, as a combined preparation for simultaneous, concurrent,
separate or sequential use in the treatment of a patient suffering from or
susceptible to a respiratory disease as defined in claim 11 or 12. 14.A

product according to claim 13, whic t ' 1 :
oG a HET BRI AN SroEtrs PR B ARINE charagiorises
an antagonist abME ingsedibmitsréteptst $tasadetinad if @amdor 2

together with Eﬁé%céi&@l ggﬁgmultaneous, concurrent, separate or

squ RHLATSETS combirf)atlon with (a) a -33 corticosteroid as defined in
any one of claims 1 and 3 to 7 for the treatment of a human or animal

atient suffering fro i ir ' ; i i
B T LD L e O B e
activercomgeiit) do)ythedefiicd oeramyWoraecter Apackagd PE IV

comprising (b) tagonist.o rin defined.in; £
it S A e SO L ot i o oF L iors ©
3 toshfekthessmijaibisacenciniznseparatehf Istfrsnaangssipthe
treatment of a respiratory disease as defined in claim 11 or 12. 18.A
package according to claim 17, which further comprises an active

camhaendbicl tisdeftmdingdainied0i910h 26210 8P by AP amagBRt( of s
BB TR0, ROk S amy P OEA VB RAPEIRI ) 22
agonisis.

11.Use of (a) a corticosteroid as defined in any one of claims 1 and 3to 7
and (b} an antagonist of M3 muscarinic receptors as defined in claim 1 or
2 for the preparation of a medicament, for simultaneous, concurrent,
separate or seguential use in the treatment of & respiratory disease which

responds to M3 antagonism in a patient.

12.Use according fo claim 11 wherein the respiratory disease is asthma or

chronic obstructive pulmonary disease (COPD),

13. A product comprising (a) corticosteroid as defined in any one of claims 1
and 3 to 7 and {(b) an antagonist of M3 muscarinic receptors as defined in
claim 1 or 2, as a combined preparation for simulianeous, concuirent,
separate or sequential use in the treatment of a patient suffering from or

susceptible to a respiratory disease as defined in claim 11 or 12,

14. A product according to claim 13, which further comprises an active

compound (c) as defined in claim 9 or 10.

15. A kit 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 seguentiai use in combination with (a) a
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separate or sequential use in combination with (a) a corticosteroid as
defined in any one of claims | and 3 to 7 for the treatment of a respiratory
disease as defined in claim 11 or 12. 20. Use of (a) a corticosteroid as
defined in any one of claims 1 and 3 to 7 for the preparation of a

oSN I IBIR0N SO AERALEICQL SPRiRSe 1

conBination with (b) an antagonist of M3 muscarinic receptors as defined
in ctamtmen2dbe thermampnenipea pasphbmilieaRa dsamadamraPipie to 2

Clai%&g}ir%rt&%/ drbase as defined in claim 11 or 12.

18. A kit according to claim 15 which further comprises an active compound

{c), as defined in claim 8 or 10.

17. A package comprising (b) an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 and {a) a corticosteroid as defined in any one of
claims 1 and 3 to 7 for the simultaneous, concurrent, separate or
sequential use in the treatment of a respiratory disease as defined in

claim 11 or 12.

18. A package according to claim 17, which further comprises an active

compound {(c), as defined in claim 8 or 10.

19. Use of (b} an antagonist of M3 muscarinic receptors as defined in claim 1
or 2 for the preparation of a medicament, for simultanecus, concurrent,
separate or sequential use in combination with (&) a corticosteroid as
defined in any one of claims 1 and 3 to 7 for the treatment of a respiratory

disease as defined inclaim 11 or 12.

20.Use of (a) a corticosteroid as defined in any one of claims 1 and 3 1o 7 for
the preparation of a medicament, for simultanecus, 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 of a respiratory

disease as defined in claim 11 or 12.
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