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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Corticosteroids and gaRTEEAHFODBDRIENts, in
particul ar antagoni sts of M3 ‘nuscarinic receptors,

are two classes of drugs useful in the treatnent of
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ective therapies, there exists a clinical need for

dismsddrem and COPD t her api es havi ng potent and sel ective
action and having an advantageous profile of action.
It is known that both classes of drugs can be used in
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the side-effects of the nedication to be m nim sed.
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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.



of this effect the pharnmaceutical conbinations
according to the invention can be used in snaller
doses than would be the case with the individua
conmpounds used i n nonot herapy in the usual way, yet

retaini MY 1N the - respiratory tract.
D§@®%¢%mgﬁm\2§grﬁ$st aspect, there is
provi ded a conbi nati on which conprises (a) a
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rebpirdtbey fractat ment of a respiratory disease which.
responds to M3 antagonismin a human or ani nal
patient. According to a third aspect, there is
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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.

According to a fourth aspect, there is provided a kit of parts comprising (b) an antagonist
of MS muscarinic receptors'as disclosed above with instructions for simuifaneous,
concurrent, separéte 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.



According to a fifth aspect, there is provided a
package conprising (b) an antagoni st of M nuscarinic
receptors as disclosed above and (a) a corticosteroid
as di scl osed above for the sinultaneous, concurrent,
separate or sequential use in the treatnent of a
respiratory di sease as discl osed above. According to
a sixth aspect, there is provided the use of (b) an
ant agoni st of M3 nuscarinic receptors as disclosed
above for thé preparation of a nmedi canent, for st of
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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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present disclosure. Furthernore the different salts
and sol vates of the conpound may exi st in anorphous
formor in the formof different pol ynorphs within
the scope of the present disclosure. Al so provided is
a product conprising (a) a corticosteroid and (b) an
M3 ant agoni st of the disclosure as a conbi ned
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corticosteroid and (b) an M3 antagoni st of the
invention for the preparation of a nedicanment for
si mul t aneous, concurrent, Separate or sequential use
in the treatnent of a said respiratory disease in a
human or animal patient. Al so 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
with (a) a corticosteroid for the treatnent of a said
respiratory disease in a human or ani mal patient.

Al so provided is the use of (a) a corticosteroid for
the preparation of a nedicanent for use in the

. treatnment of a said respiratory disease in a hunman or
ani mal patient by sinultaneous, concurrent, separate
or sequential co admnistration with (b) an M
ant agoni st of the disclosure. Typically said
respiratory disease is asthma or chronic obstructive
pul monary di sease (CORD). Also provided is a
phar maceuti cal conposition conprising (a) a
corticosteroid; and (b) an M3 antagoni st of the
di scl osure in association with (c) a pharmaceutically
acceptable carrier or diluent.
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- The disclosure also provides a kit of parts
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~ Also provided is the use of (a) a cortrcosterotd for the preparatron ofa

or
‘medicament for use in the treatment of a said resprratory disease in a human

animal patient by simultaneous, concurrent, separate or sequentral 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.



The preferred corticosteroids to be used in the
conbi nati ons of the disclosure are prednisol one,
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propi onate. A particularly preferred enbodi nent of
the present disclosure is a conbination of an M
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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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Exanpl es of suitable 82-agonists that can be conbi ned
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conpositions. In the nost preferred enbodi nent the M
ant agoni st of the invention and the corticosteroid
are both present in the same pharnaceuti cal
conposition and are adninistered by inhal ati.

I

Exempiemnl suiebimbBRfeiniiop Wey rae be W%ma?§%§2M3t%agonfsfs
an'g %ﬁ%&s?&o%s%?%ﬁﬁ%@ﬁ%'r& raff) C%%a?gtgﬁé,nar%%{[l'irgg?g;}]adminast, '

racterrse active In lents (a
picldmhild<r mepaptanef dratsicngk eyphauhieiey fifivdbst onhosilaston.

AR GE LD g SedawgeRH N2t Ao Sroor SRR/ 2o, (R)-
TSR R PRk AR O h . RREANBEMIDPARE N-3.5-
DicHisroat biyrigingyPppls (i Budmbehey T bittydnayt tindoled-yi#e M8

ox o S b ST b SNSRI AR o5
DE&%%M%&?&?%I&—WU@?MQ@HJ@Bhé—&@é’ﬂb@xalﬂﬁ%@ ML Ry It8x0-1-

nature disorder to be treated, e.g. orall}y (as
pheyyl8p4,6, T-tdtatysiropapdof3ed 1-kibk é gezodiazepin-3(R)-yijpyridine-4-

oIS L S e R

_isoE}dHinBPﬁ-@urfr‘lé?hwb%hidﬁ@%@h{@ﬁ_ﬂ@h&h@@-@,gr osols, etc);

y I'nj ectron (Subcutaneous, intradermc,
bis{ydraxgrsetily Bnaphiateay &y (2-srahgoxyethwip viidineR &i)ome, 2-

d wd - sql uti [ i on, . Th
cabRREeR AN o bRV BRI )R A0 ers ent y Tbe |

diﬂ@f&é%&f?&ypﬂeHg?)gy&&@%mfépowpx-mebe—(@r epared by
any of the nethods well known in the art of pharmagﬁ/6 (Eur

cyoproppinteitioxy-ded iflderonmeshexidhentyBydiohgag-1 144 QNA-6

b RS et Rol PSR AL Bl B 508 bl v
PCashibRt hpmicalivnd HuRGer VOB GFEsIGeirat PON/ERE3/MaTRy @nd in
ingredient with liquid carriers or finely divided

thestpardste aptant eppbeatint numkear PRERS0261hecessary,
shaping the product into the desired formulation. -
Formul ati.ons of the present invention suitable for

Ex&hplesasibunibld B izgonBhy tHae cRhéserdraisined vatrsM3edrttagonists
units such as capsul es, cachets or tablets each

anc ontighaliengjda oe eadeeiEr doambuiarolppitelkrsoh brpxaterol,

L.ngredient; . as . O, | es | r
R
ibutdrélUishetisrims ighrehhling, Nevadatisutaholi rialemelsli ol wadrine,

water-in-oil liquid emulsion. The active ingredient

metapyoiainesolb BoloNEE@Rt @EiRIENaliN NP UIEPl PIQRAIG b repEBE.

. A.SYr rmul at i i a [

ol BB el BB SRR S effah, soinerc

su!idn@ér'ﬁg tElUtalRe, ftfafarﬁ}c.?;rm!llebumdﬂaﬁkﬂK—Sﬁ'a@m,a‘BSK—‘I 5@;797, GSK-
synthetic or sem synthetic Qi su e i

67T, ko adnt. GrsrasorezcrBing el aen? (PERRH fgron-2 4

{ | o - -

R s B ind IR S S R R R RN N

dirr@ﬁwl _Iﬁ@@[@d f MEﬁ?alydﬁ@fmérﬂe mmhqgrqtemd}oﬁml,l@hﬁaﬁm@d 5-2-
sol i ornul ati ons_nmay be us anpl e su

(5 & diethndrgiapm yiasereu Wl S GBS ERuRefn 2-one, 4-

B T2 R B e AR DB ) BBIoHThSfe 208

benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl)-2-{4-(1-benzimidazolyl)-2-

methyl-2-butylaminojethanol, 1-[3-(4-methoxybenzylamino)-4-hydroxyphenyl}-2-

[4-(1-benzimidazolyl)-2-methyl-2-butylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-

7.



A tablet may be nade by conpression or noul ding,
optionally with one or nore accessory ingredients.
Conpressed tabl ets may be prepared by conpressing in

5+ debaowrig F-slivk BodhNaS -4 dar TG Bethy 2
pr%:ﬁ/tlﬂﬁﬁwt%iétxfaﬁr@x? ZIAI' 5n ngI&?ei _Sxolihh ICRN BoxakRes 4(]-2-[3-(4-

face active or dlsperS|ng

meAgSRioh t blenM}Llﬂ ﬂ@d}ﬁl@b@pﬁ!mwo]@?m;ﬂ H3H- ey drpKg 3taxcad H-
sui tabl e nachi ne a m xture o 0
e e ft-veb drpuohry R B R peTethanol,
1% IXI%| f Aodi Lyenty cﬁd%tzirpaﬁw]tz/ (A3 @dw@@t@b@pﬁéﬂgﬂl)

s nay option y be codated or scored

1,2myrideBoyiplras iyl gdomgamncp}emam:é, rbyriroxgd-(Ti-hedroxy-2-
SoPraMTIn b oh se i o P S LR kgt
trrfﬁ@P&H%ﬁ’]’y L@Ié\rﬁlgb Iérf‘ u%&ﬁ%%tﬁbh@ﬂarhcﬂ%ﬂle&I&ny@arb‘cmylamm&

exanpl e nmentioned carriers in a

ard
3-ayehets- ﬁ@om@psu\y@LZ mmmlamnrmﬁﬁwpt peiipnialy it thenform of their

f f f I |
racedi o hEs AERIP TS CHoK oro I AT R CDRFEronErgh and

opt?'d’r?a‘?[?'}ﬁéi?{ﬂ)ﬁﬁlffﬁ%(}@l@g%ﬁn@c@ﬂﬁﬁﬂm!é atid exaoinesaigueous

gums; oses, Silicates or oils, and are
| ncor porated in a soft gelatine capsul e. Dry powder

I I . .
ExEmRRCH: b PR HAEEH, B8 iR
ant%%;gﬁ%'iseahd bhmeram@ﬁltagwmsensuﬂmrpmtukampraeﬁukast
cartri ges of for exanple gelatine or bliste

hydrate, MHpk@S’tl vigilweasé averiulashi kast. I‘«j“a w%&stugféukaﬁsfgﬁd!um
ffl at the f | at
ol St 3 07 s e TR MGoser el | very.
prdw;ﬂﬁé%o&ﬁﬁowlswd;rﬁyuph@age-zld@komwyo atiti g[[5-GorU+Atdtpind-
pre-netered or netered in g( I@Ece id, o-[(4-
hYG!rnhﬁI?ep@PdI@aﬂﬁw)mP%ﬁhﬂl'é& ripisckaroke i iafcstie gpid. ol

B e
a]pmmﬂmmwnb%q@qmnﬁmo@wmnzwsiwﬂpmwi]rw@mﬂ on

diragiy Gatkaeo - AHEROCRRBTF AR S0, B ST el .

O g U LR Ialé:act ve

oxomgpﬁléuﬁmyl rﬁe{emgtsnﬁaﬂylﬁdt:mptdm agict g mr‘ﬁ@ﬂe&(l t (s)
CyprRardp IO haln e glae ob P arsla. Sl RudR -
one‘!ﬂ—ﬁ—ﬁ@eg)f @t 4”5%!&?@ 186 - Eiﬂoéﬂﬂhémﬂﬂf&@rd&f -2~

atl ne capsul es. A capsu

prdp&ﬁﬁe@o&y]tﬂ@kmﬁaétdpfﬂ)ﬁé\é@mw’r bbmeﬂryléow—ﬁa ﬁ@ﬂh%ﬁ’dﬂr 4-

tnf[lpggjet{}&ggct#rgg%@g ]trrglo‘ggtﬁg@ﬁ%ﬁ —gl?(%gtre Iy‘j%{y%@ uﬁoﬂylgféﬂz‘amlde,
(R)Oi‘; S4hd¢ FB% Bl a[lﬁﬁf-*f rrIé’th?IbFI@hyIsQIf@htlwrl@@mbgﬁﬁertth 1-methyl-N-

pl ra r streamto pass t roug e capsu e

(4, 4!- G,Ftrufiomdsﬁ maﬁwmmw&lndotﬁ Staaripsvhidege tHe)fbwder

o FABEY B R RSO BFL LA JRPLLAE BB n tre
cor?wpgf;}nh@% ERfmek hﬁ 1REPIG e Hatan sippfichish homber PEITURRA3/12581.

e | nhal er again. Nbstly di sassenbl i ng of the
i nhal er is necessary for inserting and renDV|ng t he

SRR S B B S S
antraﬁ fs?éIahﬁ dobtediserdids has ?aﬁf@h@tn Retc@pab| @sitinds, repifermin,

tion powders are (a) poor protection against
noi sture uptake fromthe anmbient air, (b). problens
wi th opening or perforation.gfter the capsul es have
been exposed previously to extrenme relative humdity,
whi ch causes fragnentation or indenture, and (c)
possi bl e i nhal ati on of capsul e fragnents. Mreover,
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The active compounds in the combination, i.e. the M3 antagonist of the
invention, the corticosteroid and any other optional active compounds may be
administered together in the same pharmaceutical composition or in different

compositions intended for separate, simultaneous, concomitant or sequential

administration by the same or a different route.
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i WS AN rom-20 to 1000 jig of
capSik:- \Mﬁelﬁ@ﬂﬁ borhpds{tlirt isdntihe fragof a soft gelatine capsule any

car bonyl oxy) - 1- azoni b| C 2.2.2 ane bram
hATAecaL 46" Fa S eEEa et AEaBTBO A aPbRaY & beRfisions
maﬁfﬁ’ég Qﬁé%%@é%b%sa@ueméuﬁhec@@&%’ésaﬁmba’@@biremls and

e co nations according to the invention are

aré mcoeparatier iptaoeaft aelatefecapmget o doses per single

appl i cation. However, these exanples are not to be

under stood as excluding the possibility of

adm ni stering the conbi nati-dris- according to the

invention rmultiple times. Depending on the mnedical

need patients may receive also nultiple inhalative

applications. As an exanple patients may receive the



day on occasi onal days). Preferably the conposition
is in unit. -dosage form for exanple a tablet, capsule
or netered aerosol dose, so that the patient nay

adm ni ster a single dose. Each dosage unit contains
suitably from20 jig to 1000 jig and preferably from

Dr)'z_’ ﬁ_ovifv:ldgr EBr?9Qitibhe & toﬁ[&al\@eiﬁ@r@ﬂﬂmeﬂhn@@q%mﬁlﬁ@m may, for

e Inventron or a pharmaceutical acceptable salt
extihplee bl @Eraderttekign i3t kinaaneagresherasigms (AP kg

BN AR RS T 1 T
Earﬁiﬁ%drﬁgnﬁﬂu%iiﬁ\ﬁr asd hesmpeuldrorefdigfiton |1, of

course, vary wi.th the particular active, the route of
adm ni stration, the subject under treatnent, and the

articular disorder or dises I.ng;
abiiqing of i el oy B R0 Bf it gope S fhu sge
dehdMEInahda¥se DMl @ste ddivexithe fortheatitescaretle pre-metered
activity. Preferably, the active in re‘éiécgnts are ]
or sgteredsn esedDanpewder infiakass @ ius q!gsq1 BYR BHEE gradps: (a)

- that all, actiyv I L OLSE; d at the
singlarto . (PR PORER s SR () PRI UBHER T ) one
or two actives could be taken in the norning and the .
other(s) later in the day. O |n anpother s ario, '
Fomidatons geneiely\esiaoa R ARAR! T RPBEORET 1S S PeHRCS of
ot her

thedpvc—i:rhtgjsri %?@ é?sﬁt%i%é’ %oﬁﬁélh’@ésea carié SBRIETBLAS a8 Mtose or

0SI ng occurred, or separately.

staRefyeadl Mcrkselie pstfetred, Faok capseleqr ebdridhe ynay geneayally
the actives would be taken together at the sanme tdmi
corPaisf ketwslen, 21 and 480 nawef eay reyicaieralHengrgdient.

S IR RS BT FER) SRRl g otiert.

invention are preferably adm nistered in the form of
conpositions -for inhalation delivered with the hel

Forginglerdess whalesp et ithg fist BRe. SER AOPThERYT Beet by
| g

B T T

cafN A Ehpaile erisaditestakbe flune besapadatahoxi aadndaineoam

insGRbQER roopbICIE AT PERIBNE 26! Nat: TRCAPRE has to be
opdifid n%’r}”%é‘ﬁor%rt&f’%ﬁtﬁiﬁ@%r LORID BEGeSiH Glepo AMBhaLF o
inspiratory air stream to pass through the capsule for powder entrainment or {o
discharge the powder from the capsule through these perforations by means of
" centrifugal force during inhalation. After inhalation, the emptied capsule has to
be removed from the inhaler again. Mostly, disassembling of the inhaler is
necesséry for inserting and removing the capsule, which is an operation that
" can be difficult and burdensome for some patients. Other drawbacks refated 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 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).

12 -



Exanpl e 1 I nhal abl e powder I ngredi ent Anobunt in kg
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl| oxy) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de 100 200 10. 200
Budesoni de

Some capsule inhalers have a magazine from which individual capsules can be
transferred to a receiving chamber, in which perforation and emptying fakes
place, as described in WO 92/03175. Other capsule inhalers have revoi-ving
magazines with capsu[e-chamb-ers that can be brought in line with the air
conduit for dose discharge (e. g. WO91/02558 and GB 2242134). They
comprise the type of multiple unit dose inhalers together 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 fo the powder is obtained by perforating the cover as :

~ well as the blister foil, or by peeling off the cover foil. When a bliéter- strip is used
instead of a disk, the number of doses can be increased, but it is inconvenient |
for the patien{ to replace an empty strip. Therefore, such devices are often |
disposable with the incorporated dose system, including the technique used to

transport the strip and open the blister pockets.

Multi-dose inhalers do not contain pre-measured quahtities of the powder
formulation. They consist of a relatively large container and a dose nieasuring
principle that has to be operated by the patient. The cbntainer bears multiple

~ doses that are isolated individually from the bulk of powder by volumetric
dispiracement. -Various dose measuring principles exist, ihcluding rotatable
membranes (e. g. EP0069715) or disks (e. g.G_B 2041763; EP 0424790; DE
4239402 and EP 0674533), rotatable cYIinders (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
méasuring plungers 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 92/04068 and WO 92/04928.

Reproducible dose measuring is one of the major concerns for multi dose

inhaler devices.

- 13-



Lact ose Exanpl e 2 I nhal abl e powd i
Amount injig p er | ngredient
The powder formulation has o exhibit good and stabierﬂow properties, because

filling of the dose measuring cups or cavities is mostly under the influence of the

force of gravity.

For reloaded single dose and multiple unit dose inhalers, the dose measuring
- accuracy and reproducibility can be guaranteed by the manufacturer. Multi 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
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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(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
propi onate 125 Lactose 10.275 Exanple 3 I|nhal abl e

S RaRjorsen H Bt A Ao £ T PRl AR paon No. Wo
01 P%9RE AN LK RERo ) D064 1aR8pIREaBH di. YOO 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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Fl uti casone propionate 125 Lactose 10.275 Exanple 4
I nhal abl e powder | ngredient Arount in jig
(3R) - 1- phenet hy1- 3- (9H xant hene- 9- car bonyl Oxy) - 1-

azonj abi ;
an ]eﬁpéalg?x L cycl of 2., 2. 21 ok A er BIREsE% JO%MABHPIGRA. 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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Lact ose 10.150 Exanple 5 Inhal abl e powder

I ngredi ent Anpbunt injig

(3R) - 1- phenet hy1l- 3- (9H xant hene- 9- car bonyl oxy) - 1-

azoni abi cycl o[ 2..2. 2] oct a QI ' i, :
bramaigesyst th)é co icostercgi [ buggso%rlc?emagg b%g%moetﬁéggnoenéf%(reopionate

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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250 10. 150 Exanpl e 6 Aerosol Ingredient % by weight
(3R) - 1- phenet hy1l- 3- (9H xant hene- 9- car bonyl oxy) 4-
azoni abi cycl o[ 2. 2. 21oct ane broni de 0, 33 Budesoni de
0,55 Lecithin
preferab!y from 50 to 2000ug, more preferably from 100 to 1000ug, 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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0,27 TGl34a: T&27 2:3 ad 100 Exanple 7 Aerosol

I ngredi ent % by wei ght

(__3R) - 1- phenet hy1- 3- (9H xant hene- 9- car bonyl nw) - 1-

azoni abi cycl o[ 2. 2. 2] oct ane_br ori de, 0 205 F utd' cason
oharemicotiatlea@entaiie 6plt SrsEohphd diug o 800 ug, an 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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0,10 TG 227 ad 100 Pharmacol ogical activity
Surprisingly, an unexpectedly beneficial therapeutic
ef fect can be observed in the treatnment of

infl ammt ory or obstructivedi s—of—the

(BR)e%ph@@@fbv‘yg“(?'éﬁaniﬂie%g‘éﬂéft?w;@'| nic of formyla (1)
used w ‘ :grticosteroids. In viewof 100
azqmsgc%qlé[gcﬁﬁﬁﬁgc{nrﬂ@ﬁggguti cal conbinati.ons acc¢ording

Bulidsdrig: 1 nvention can be used in smaller doses tlhan 200
woul d be the case with-the—i-ndi-vi-dual—compoundsused— 5555
Ladipseonot herapy in the usual way. This reduces ‘ )
——uRwanted—stde-ef fects—such as may occur when
corticosteroids are adm ni stered, for exanple. The
Ex &R ';,{Hagﬂge?qurare speci fic exanples of preferred
enbodi nents of the invention, wherein an M
antagoni st of Formula | is conbined with a
corti-costeroid—These nmew combi nai 1 ons pr esent ount in
INgLEYHi i cant - t her apeuti ¢ advant ages with respect ﬁ}m HO
hg D3] aliargenyIsky-gnd a
'(BQEfFﬁ%@?g?%i(%qz@Eg%ﬁﬁknom@% tsﬁe art In 100
azgriabicyaib[@r2. 2loctarsobtsiniidei on of an M3 ant agoni st| of
Formyl a1 —wth—a—certiecosteroird such as budesorni dé or 125
Be@@ﬁ]‘*@h%’i%&s%ﬂ@*?“ﬁ?%duces significantly and
| aagusTstently nmore inhibition of the contractile 10.275
response of the tracheal ring to allergensthana
t herapeutical |l y equival ent conbination of tiotropium
brom de wi th budesoni de or becl onet hasone.
EX@‘BH?&]U@W@W? “onbi nations of the invention
possess therapeutically advant ageous properti es,
whi ch make them particularly suitable for the :
ingtédieniment of respiratory diseases in all kind of Amount in g
pati ents CLALNS
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

acae

azoniabicyclo[2.2.2]octane bromide 100
Fluticasone propionate 125
Lactose 10.275
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
Ingredient ‘ Amount in ug
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1. A conbi nati on which conprises (a) a corticosteroid
and (b) an antagoni st of M nuscarinic receptors
which is (3R)-1- phenet hyl - 3- (9H xant hene- 9-_ :

carbonv! oxy).-1- azoni-abicyecl of2 152a 2}.-oct-ane—ia—the
Xk

(3Rbirasmeshdar O hxanignar-sAPeRY ichisa |
| e anion of a nono or 00

azen ﬂ%ﬁ%ﬁ b%j&%&ng\ ggﬁ)(?egatl on_according to claiml 1

C,w@g@qu@ the antagoni st of M3 nuscarinic receptar (b) 250
(3R) - 1- phenet hyl- 3- (9H-xanthene-9

La@msﬁonyl oxy) 1- azon| abi cycl o[ 2. 2. 2] oct ane bronide. 10.150
3-A—cotrbinatton dbbUlUIng to ctarm 1 or 2, Wherein
the corticosteroid is selected fromthe group

ExaRiii 6sidigsglexamet hasone, budesoni de, becl omet hasone,
tri anci nol one, nonetasone, ciclesonide, fluticasone,
f 1 uni sol | de, dexanet hasone sodi um phosphate and

esters—thereof—as wett—=as % by weight
ln%gd@g di fl uoro-17a4(2-furanyl carbonyl ) oxy]-116- hvodryox d

(31&) 3-gﬂa'eﬂE§Hf}/YB:‘{QWQﬁrﬁlﬁéﬁélgicérbéﬂglio&m)equG car bot hi oi ¢
(5 | uoronet hyl ester. A conbination according
azo@ablcaw{%Z 2iprsree Bremideorti costeroid is sel ected 0,33

-om-the group bUHpIIbIHg budesonide and
BUBI 'Bﬂ%t hasone di propionate. 5. A conbi nation 0.55
[e@@nRTding to claim4 wherein the corticosteroid
budesoni de. 6. A _conbination according-to claim
TGRdrelG22he:Torticosteroid i s becl omet hasone ad 100
diprepitenate—F—Aconbinationaccordimyg to any one '
of the preceding clains characterised in that the :
Exgﬁ?!élﬁAé}ggﬁdl ents (a) and (b) formpart of a single
maceut i cal conposition. A conbination according
to any one of t he precedl ng clains, which further

€S \b} anot-her—active (,Ullpouno setrected ¢ ;
INGFSJSBbE |V i nhi bi tors, (b) p2 agoni sts, (c) %o bY weight

(3R ‘bﬁbhbﬂﬂ%%F@Qéx%@ﬁé%—&arbbﬁ}/ldxml'r[bi tors of

S 0,27

N

azoniabicyclof2.2.2]octane bromide ' : _ 0,25
Fluticasone propionate 0,40
Isopropyl myristate 0,10 .

TG 227 ' ad 100

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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egfr-kinase, (e) p38 kinase inhibitors and (f) NK1
receptor agonists. 9. A conbination according to
claim8, wherein the active conmpound (c) is selected

Thfgff%%gg:ets%s%%w%gé@ Shesensis a bt Ragadignt of the
inRRiigg f\}v}q&% ?n ‘M‘é" ﬁ%fbr%o%stgf Btk !qggo%ﬂn‘bc@mﬁﬂ% ( b)

an aﬁtagon S scarinic receptors as defi ned
cofiosieddith Thede Aewl esmbihetipnepasant signifitaat inethezutient

acu@agee P 67RO P ID TRIGER by 5 AOBRTS Mt h
h I
oo D8 <l B e m 10 whor i ¢ he

respiratory disease is asthma or chronic obstructive
In paifivolaartjie dostasati¢iCoPR) M3 antagopisbatit erravliadrwish ag

BOREHE S R
anf %Bﬁﬁgfgrﬁlx%?r@‘%ﬁhﬂﬁﬁoﬁ Bbf ﬁrb@idﬁtﬂacﬂlfe rdsp@ssdotipaitragal ring

preparatl or S|nultaneous concurrent, separate or
to skeygems theln wﬁerapeuh@aityr@mw@ﬁmt @fmkingtien ghfiotropium bromide

fferin sysceptible-to a respiratory
: W“E#’é‘é’%%n'g? O&E’ﬁcﬁ%ﬁ ﬁ}‘?‘s@ﬁ& m 10 or 11. 13. A product
_ according to claim 12, which further conprises an
Coﬁgédqﬂeﬁwtffoﬂwwﬁb(r@twn@%f ded irvedtibm pobsdes ﬁemipeﬁztlcﬁilﬁly
kit of parts conprisi (b) an ant agoni st N?
advardageous Rropesigs, w@ca@%ﬁmpawcm wrﬁtataeie forthe

et.her w.t n neous,
“eéﬁﬁ%ﬂﬁfé%??mﬁ%%gﬁﬁFégéﬁRkéhﬂgﬁfﬁﬁﬁﬂéég in conbi nation
‘with (a) a corticosteroid as defined in any one of
clainms 1 and 3 to 6 for the treatnment of a human or
animal patient suffering fromor susceptible to a
respiratory disease as defined in claim10 or 11.
15. A kit according to claim 14, which further
conprises an active conpound (c), as defined in claim
8 or 9. 16. A package conprising (b) an antagoni st of
MB ruscarinic receptors as defined in claiml or 2
and (a) a corticosteroid as defined in any one of
claims 1 and 3 to 6 for the sinultaneous, concurrent,
separate or sequential use in the treatnent of a
respiratory disease as defined in claim10 or 11.
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17. A package according to claim 16, which further
conprises an active conpound (c), as defined in claim

8 or 9. 18. Use of (b) an antagonist of M3 nuscarinic
receptors as defined in claj or 2 for the

preparation of a nmedi canents; si mul t aneous,

concurrent, separate or sequential use in conbination
with (a) a corticosteroid as defined in any one of

. cl aArEorﬂblaadorBMml'ﬁcdmpnsdsse(a)reeca:nrtmﬁtter@ﬁd and (b) an antagonist

respiratory di sease as

uSeoaMS(@ysaarEﬁfﬁf%&%?rér@’ (éc@ff‘ﬁﬁﬁn? V&ﬁﬁ‘l‘rl%%a nffene-o-
cl a.ng, L @% 3 éz%n@aﬂné{)’cié he prepdkeald ®8 fBfmaf a salt having an
medr ¢ aren si mul taneous concurrent, separate or
sequaiohi 4| whisk is B pd:xammana:umaﬂywo«:hpf(ab)e anioar AgBRANe or

of M3 nuscarinic receptors as defined in claiml or 2
forPP'rYéalel”Eé?laent of a respiratory di sease as defined

in claim10 or 11. ABSTRACT COVBI NATI ONS C(]VPRI SI NG

ANTI MUSCARI NLC AGENTS AND CORTI COSTERO DS
. confi coahbioratiohactordogplo clais (iayh%re@dhﬁuaﬁ%@@’rl%h of M#d

() e amhAdent Slon B MR TUSRAIARYEs (A5 5BHHGheg! on 15
car Qé&%hg?@kg - ARl e 0P Rctarinotdade, in the

form of t having "an anion X, which is a
pharnaceutical | y accept abl e anion of a nono or

3. pol xvcatl:!m ma? ion accérdm tolc),!a:m 1 or 2, wherein the cotticosteroid is
selected from the group comprlsmg dexamethasone, budesonide,
beclomethasone, triamcinolone, mometasone, ciclesonide, fluticasone,
flunisolide, dexamethasone sodium 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.

-23 -



10.

11.

12.

13.

14.

A combination accoerding to any one of the preceding claims, which
further comprises (c) another active compound selected from: (a) PDE IV
inhibitors, (b) B2 agonists, (c) leukotriene D4 antagonists, (d) inhibitors of

egfr-kinase, (e) p38 kinase inhibitors and (f) NK1 receptor agonists.

A combination according to claim 8, wherein the active compound (c} is
selected from the group consisting of (a) PDE [V inhibitors and (b) B2

agonists.

Use of (a) a corticosteroid as defined in any one of claims 1and 310 6
and (b) an antagonist of M3 muscarinic receptors as defined in claim 1 or
2, for the preparation of a medicament for simultaneous,Aconcurrent,
separate or sequential use in the treatment of a respiratory disease

which responds to M3 antagonism in a human or animal patient.

Use according to claim 10 wherein the respiratory -disease is asthma or

chronic obstructive pulmonary disease (COPD).

A product comprising (a) corticosteroid as defined in any one of claims 1
and 3 to 6 and (b) an antagonist of M3 muscarinic receptors as defined in
claim 1 or 2, as a combined preparation for simultaneous, concurrent,
segﬁarat_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.

A product according fo claim 12, which further comprises an acfive

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

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 sequential use in combination with (a) a
corticosteroid as defined in any one of claims 1 and 3 o 6 for the
treatment of a human or animal patient suffering from or suscepfible foa

respiratory disease as defined in claim 10 or 11.
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15.

16.

17.

18,

19.

A kit according to claim 14, which further comprises an active compound

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

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 6 for the simultaneous, concurrent, separate or -

sequential use in the treatment of a respiratory disease as defined in

claim 10 or 11.

A package according fo claim 16, which further comprises an active

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

Use of (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 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.

Use of (a) a corticosteroid as defined in any one of claims 1 and 3 to 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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