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NOVEL METHODS Field of the Invention [0001] The

invention relates to novel nethods of anticholinergic
wo besamysol particularly for respiratory di seaseBCHERI0®600782

ast hma and chronic obstructive pul nonary di sease

(COPD), w thout causing the class-related adverse

effects of antinuscarinic conpounds. Background of the

I nvention {O00ZJ Aclidinium

(3(R) - (2-hydroxy-2, 2-di thi en-2-yl acet oxy)- 1-(3-

phenoxypropyl ) - | - azoNOMBICMETERIODS. 2] octane) is a

potent nuscarinic receptor antagoni st described, e.g.,
FikiB o B4R 18, WO 05/1 15467, WO 05/1 15466, and WO

05/1 15462 the contents of which applications are

r por i

O St Ty ABb o R FRERG, of o e on

pattigularii for adspipatory discaseenichenastipha andshionistabstyuctive pamenary

. € j .asthnma.a D urrent ineclinical.
i RRTF0PD Y B0 e Fmecbtaef AANE s Pr b BB o1
compduid@ani sts include tiotropium ((l a,2p,4
b, 7b) - 7-[ (2- hydr oxy- 2, 2-di t hi enyl acet oxy] - 9, 9- di net hyl
-3-0xa-9- azoniatricyclo J.l.O'nonane), ipratropium

Bag{gglomtf*\y,le-lnv-e,g,lidnnet hyl ethyl)- 8- azoniabicyclo[3.2. 1]
oCt-3-ylJ 3-hydroxy-2-phenyl - propanoate), and glyc
(8082 r ol adddidinium (3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-

oo Epobribpliy S GLLRME & Botonl misdarinic regeptor aptagonist
desinbedy b.ghtl WiDe01/6 138, Q0511 A4 TWQ 85/1 H66,cind (W@ 0%l 1 62
ar as atheti c. i.nnervation i.n,the body and al Wi t.h
SRR PR B haR oot has e o Pt isPn BLEekerPF. Ahiinith s
Jorlgt#3GAgd ¥rohdhgdibiortimendse fortadmitliaatoy b Hfhlationsbr theuytient and
organs. of the urijnary and.‘%l&lggst ive tracts. is al so
I )

resprrgieny\disgaseh crrsmigily asthneaysng I AYTY R EeHtnicat ':"taﬁ
lﬁm'g MUS C@Yretf at:PIMO HSSrihidtediplor bt oRfstsqfdsdedfotropium

acetyl choline on nuscarinic receptors, which are by

((16.2B,4BAB)- (@ thydwomyd 2-dithimpylatetoxydi% hndimgihyl-3e8&Bt ors in
the. ounds -t hat .i nhidi >ty LitOR. g
R g s R L L T
azamiabicyeld [3. L Ejek3-yl] 3-Hylexiy 2eptenpniromihoate)s midrghyoopyrrolate ((1,1-
. dis es, . as, they inhiQhit the I ch i,ne-ned ated
i Aot B YR asor B rb A EPoep R T Eef g
[0004pr oncAvedildhalinedis a naittralsastter asbuéigtediwith parasympathetic
innériration in the body and also with transmissions in the brain. It helps control the
functioning of the heart, blood vessels, airways, and organs of the urinary and digestive

tracts. It is also involved in memory, learning, and concentration. Antimuscarinic

compounds inhibit the effects of acetylcholine on muscarinic receptors, which are by far
the most common type of cholinergic receptors in the body. Compounds that inhibit
acetylcholine activity at the M3 muscarinic receptors in the airways are very useful in the
treatment of respiratory diseases, as they inhibit the acetylcholine-mediated contraction
of smooth muscle in the airways, resulting in bronchodilation, and also reduce mucus

secretion in the lungs.
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secretion in the |lungs.[0005] One problemw th the use
of antinuscarinic conpounds i the treatnent of
w0 e@pilobory di seases, however, is the risk of PGI/E@R2008/000782
effects related to system c suppression of cholinergic
activity. These can include, for exanple, dry nouth,
throat irritation, decreased sweating, increased pupil
size, blurred vision, increased intraocul ar pressure,
i ncreased heart rate, chest pain, decreased gastric
[ ty :
R L O e e
oftrespira@ryf dlmasasnm&retzerm theaisk Afiside biféctsrelatyid to Heteind mppmmn

s0 have eff s on. t nt r al r vou ste such
o35 TRy P e 1o i s [T S ook T tacB
deRfesiedisWeat tﬂ\gl inrleabdd pxqmt stde} blaftediGibiof) ibcredseiatricdlanprgsiye,
| i ght headedness, drowsi ness, .and respirato

ingpegres bearigmte, ghestipain, drseeased gastec ML, cFRS‘F?R‘?@%‘%/ diffigulty starting
add'w:'nﬁilﬁr%rté unﬁ‘ﬁé Ghd IOEQBMEIdd&rE%nQSI%K @@Mw incontinence.

acetyl chol i ne, "are benefi ci al Al zhei mer' s di sease

Asfivtiolrergin adtivity canalsochaphefEictsi cmrthmtrw NEFVOUY SRR, Blch as
RGBSl SRR, el GRS

m&h&?ﬂl@t—hﬁﬂeﬁﬁk§ drokkiness, dmelrespiredyt drplmum ar hagbeenifound that

B A L

ARK&inBr's agas@&dtdamemmaﬁma ?ﬁ,mhanrb%aat WiR &favo i tinbiofihsrgic

are soneti nes rescrl Par ki'nson' s patl ents; yet

dragsiie shchipatierseif &a@bkeh@ce@de)@hpe Bas 3 compliegied role in Parkinson’s
dl%gé Eéﬂcﬁnn@k egi\g}éﬂ"? ﬁﬁggg‘? %fnofa%ﬁl&gh%c Ing t he dop?gérﬁ)lne
thionh mtmmg, theec¥ (it wind M5 mius{:drmld\neceme arthebroin; guleyithis basis,

d ati ent are no to X% [
ctpfRreetr et R e wroarpe ot st le SHBRS ) Bfeciaty
belfir® thid &Bven€ 6 Sle sty @ ithblideegic AV Er® nsedad treat nm: sympyonsaft S

of the body (such:as, the dlgestlvetrac |n Ogtdtﬁ
Paﬁ‘a@ﬁoemdsseﬁ%ym%ably by blpeking the dppRTRE ibie Mis,
mistgiE ROl i ne produced is less likely to have an
effect, and the effect of anticholinergic drugs .
(980¢]e s poRdien pitigntg arcanarr Jikelp feexperience ir @a@ﬁ%?ﬁ@ef ity
eff30Y Bedafi L G pdth Al BN A WS et e Binel ARG! dcfillin ARG paR A dFe
€ prone to Increased serunfconcentrati ons o
bodm (sudhmd thedigestive traatgn oldeﬁpammmasrshedc bwleowetykchnhnvber

recaemorsc K‘goﬁ, k%ragfftglslgofhpg grtoguceg € l;](eﬁ/t e An. aerff(gctt a.rig the effect

of @htichbirepyic8fligs Blco@espondingly piehief: hqbteeeeg; dlda |pdteznesf1ﬁ@dtase

may, be at el evated ri sk.
reduc?:/d kidney and/or liver function, and so may be prone to increased serum

concentrations of many anticholinergic drugs,. As discussed below, a number of
commonly prescribed medications have anticholinergic effects, so patients who are
taking multiple medications with anticholinegic side effects may be at elevated nsk.
Older men in particular may suffer adverse effects, because the urinary difficulties
associated with anticholinergic activity may exacerbate or be exacerbated by an enlarged
or obstructed prostate. Overall, anticholinergic side effects are among the most cormmon

drug-related negative effects experienced by elderly people.



10

15

20

25

30

wa@paosasbi nergi c activity nay exacerbate or

O der nmen in particular may suffer adverse effects,
because the urinary difficulties associated with

exacer bated by an enlarged or obstructed prostate.
Overall, anticholinergic side effects are anong the
nost common drug-rel ated negative effects experienced
by el derly people.[0007] Currently marketed
antinuscarinics may be unsuitable for use in patients
[0807)ng aCanetlphirbited dmyintuscadniosinky basnsuitatie forysdie patients

exacer bat b Iem anti.chol i nerqgi,c effects
by g G LB AR fo S AACHTR oo B B A AL icbligpreie
effRets ewelsxbftsy&t@mamhbmegwmwy thaeahy By ed3ity folifatebi abe
unacceptable in such patients. Conditions, that

youns, gl peroniag s ERtepaklecn S48 I PRREY i congitiope that e
e,ea&%a%&%ty% EARRADE Gl iRere 8 EAHEORBuASEchizBYISnia, HHuBGHE dryoT

obst ruc prostate, narrow ng or obstructon of the
eysmnlhrgeqh oecshstrmed RIpstzte, geuowinE onobstteton pf:the small ingestineon,

oot S AT (RRRIGS el oBRARE HeE ‘3%5?{%*““”
m@oonmmherlay%tagm&tal b@/rtaqhb'emli:a fbﬂeﬁahlplmstcmaxs yr plgque in
arterles ropensi. t.hm as, nmage res n
t (AGTHABY 57 GERPET L Ry D A8 hgspgor hear O
atthéds| 460 bngeRivelticts mu&),d!aﬁ@iksﬁs dikZB CA RS’ iSRS €,
denenti a, and nyast heni a gravj s. Anti muscari nj cs.na

degicBin, pmcbwﬁihe@:pmvw Antispescagipiemmay Ak RTesens sReFiehrighs
co-dddﬂﬁﬁ stdfd Ghtn R P'hﬁ@hﬁ@lﬂiﬂ&%m@fﬁ@& Loy tafa%lee&f%l e

atypical antip ycho ics or tricyclic antl epressants.
anfipeyclivitiss amnnx;hp amdepnemmarAryxlﬁmueSgemMaﬂxfnstmnqng

ti hi h
sefioe A7 PECuRY S P Rab AR P SO e e Befors
adﬁ??ﬁﬁilﬁﬁt&flmam@tesmwrﬁbﬁd)sohﬁ?ealwﬁtave hﬁtlchnlﬂgeglceffects In
errects extre cases I cpoll nerqgli,.c.dru
e"f‘F‘P@&’éFS E‘H?CF‘QIHKF%“h Cil 0 gt ?ﬂﬂ‘ip“éf‘efﬁé‘ﬂ ﬁ%?““é ﬁg’?"é’g cy
Srdifafakefieddy HoRldry $kin/ dB)shilous Qﬁd‘nmﬁﬁiﬂm&ﬂbﬁﬁﬁ efbsent

d| at'ed pupils, "absent bowel sounds tachycardi a.

bomehswn@s, a@;ﬁeqhermr@m (Fjmaly: systemicallY pRiide ARHIAMSSAIgRymaY
infelthE R-{l A'&ILJP ﬁﬁ&h&p 1QEn1dhdtdR ety &@M&%&l@n 9 aasple
acety cho I ne

unc I'on or exanpl e’chol | nest erase
choliesteratoinbibitord aﬁ}didmggmgomg@nl sts. [0008J

(ORBpy - Apshrand i G T o epEhuP By HRERh il ey for

e?ﬁ'mﬁj @édases dtigily antime Eﬁd)mr@u@hlﬁytmttmelpnbncmaimwey
COPD V\/nl ch _does not_  cause the. cl ass- t ed
(CREDS Ao oPE Rt ot Lo HASeTATe SRt EHeRts ShvRTE AT

anfRIRAERE Sompounds.

mm

Summary of the Invention

[0009] It has now been discovered that aclidinium may be used in the treatment
of respiratory diseases without exposing patients to the class-related adverse effects of
systemically active antimuscarinic compounds. Although aclidinium has the same ester
moiety as, €.g., tiotropium (2-hydroxy-2,2-dithien-2-ylacetoxy), aclidinium administered

by inhalation is surprisingly much more subject to degradation in plasma to its inactive

bePCT/EP2008/000782
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Summary of the Invention [0009J It has now been
di scovered that aclidiniummy be used in the

wo eeatiospt of respiratory di seases without expPSI/EB2008/000782
patients to the class-related adverse effects of
system cal ly active antinuscarinic conmpounds. Although
aclidiniumhas the sane ester noiety as, e.g.,
tiotropi um (2- hydroxy-2, 2-dithi en-2-yl acet oxy),
acl i di nium adm nistered by inhalation is surprisingly

“ nagt | veogm g aﬁ%g'a%gﬁgi %t a %Pf%’g’sog&%onseegﬁg%t I §’5
neglsblerBecawsk pHaniidmium’s ripéd metahalization. # inmadikelyithresult in

ec f .aclidinium s.rapid. et ' ' Wt .
wrRTARE Py Rer€ Pl et SrRCAPUGRLAIR Bl s atdng diratin
ofattidnchthk reveptgr andas Eapabls of pyolvidilignongractiey bericfiBlofss has a

l.ong durgtion of acti.on at the receptor and is capable
W“%FWF&C@YI‘%I?QSWi“H&aﬁeneH ts of antinuscarinic

t herazpotdinBly! the GfveRdith pRoVid@YiS-a fhaeaibddiR@ht thetuseof aclidinium,

i nvention provides, in a first enbodi nent, the use of

in ghe g FuFecnt simedicsmentaipnsaan the dregment OrRERVERIIABRL & Fpiratory
di%ﬁ:fé or Borfaftfonlih SgBﬁ%Wy Qhadn Githd Bg;‘aﬁc_' {nE3fRl Jafidf® §pstemic

I'sease or condition in a patient by Inhalation,
antiindventic gifathuci ng in said patient systenic

ti inic eff . Typi.cal L y.. th '
it s ATREARL il e Ratal Ehistaca? Rt Pise it st PR, fncifotred or
i nlﬁbitdfdrblyiabiinisedinﬁlyreaeptﬂt_&ﬁﬁ%drﬁ@t.c gl_roezclﬁpfembl)aﬂieagsp?gtsty didebscer
, era s e resplira I I Ssease .0or con |on, LS .
coBifertie SHecHd T LT Oh Sl PR, PRI Bt Ay fagie
obSBdch AP\ A Enae| HiSEHsE, eSfetally Ssthnd £ andUnFoARAIbytraktv e psifhonary

cespecially asthma and chronic obstructive pul nonary
diggpsgemaest espaeisly ehspnie phstructiveprbpanaryghigsefcuct i ve pul nonary
di SeaSE.11vTHRI : ' oSt A% Qfayv b
SusaLhF iy 8B paRst ¥ sulffaelfol Bl ubtl o PLdnion SR iy be
exgogdiateriby systeniicastimuscarinic ativity. Mpre tipicallyt the patént ig suffénag
atient | uffering fr or S tible to one or
fr ?resuﬁc(%t&ﬁ? ﬁ’o“ﬁ‘g °§’é’f’%cct°8§%‘?sosﬁfe§m§ @ﬁﬁnzophr eni a,
| Mpali r edschizbsieedis, ampaiftd comvehtiation)confgichpdgitation, delirium,

delirium attention deficit, inpaired nor.y,
respirat mh%ﬁﬁ@gfémaﬁredﬁmg‘rf& EH t,"%%%r??é‘,"

i ncpeas e%ia&UHx‘a,l dr§ %€ incRlabd Rl Viz8,  thBredivikidE 8 Rdsed
i ntraocul ar pressure, c. enlarged or obstructed
pr ost at eintreficikal BIgFSRIL, ur i nati ng, overfl ow

C. enlarged or obstructed prostate, difficulty urinating, overflow

incontience,
d. narrowing or obstruction of the small intestine, enlarged colon, chronic

constipation, enlarged lower esophagus, decreased gastric motility,

~ constipation,
€. dry mouth, throat irritation, impaired sweating
£ cardiovascular disease (including any of restenosis, arteriosclerosis, prior
stroke or heart attack, congestive heart failure), arthythimia, tachycardia,
g Parkinson’s disease, Alzheimer’s disease, dementia, and/or

h. myasthenia gravis
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i nconti nence, d. narrowi ng or obstruction of the snal

i ntestine, enlarged colon, chronic constipation,
wepioangesdl | ower esophagus, decreased gastric npCT/EP109$/000782

consti pation, e. dry nouth, throat irritation,

I mpai red sweating f. cardi ovascul ar di sease (i ncluding

any of restenosis, arteriosclerosis, prior stroke or

heart attack, congestive heart failure), arrhythm a,

tachycardia, g. Parkinson's disease, Al zheiner's

di Sggs5Eally d@xg?mén@)s aaRglé. O urfher, BEPRGER N t9pically over sixty y years

raV|sTyp|ca the patient is"a nmale’” Further, e

01‘gatlent i's typlcally over S|xty years old. In a

f r
fgr adm n%]:%?dr%g I'on t‘?%h%ﬂg et V\#?O faﬁéégﬁg d&gl??%go%ﬁj

a papent adhe interclk lcmkme ot opdratg nfablinery dumsg thé cdpmmtf treatmentl n a

fur nbo of . the |nv .the pati ent

ool S hrfe R boli: St e epdeuyt FErd R R o frog
widét ik & bﬁkdnﬂaﬂlglaeumﬂt:hohﬁergmgag,aﬁtan whdne b/hffﬁ)haﬁj'abhise opr

exacerbate any of the conditions |isted abov

exaspriategpy of the ﬁ%ﬂdé‘é@é Hetediahpyye Emeﬂlléctbwcwb‘#ﬁlz is selected from

{ sants, and
anal%}’éb%l %’s%:gﬁrr?ﬂgiantﬁ?r&\é lﬂg‘r t%"%daﬂnhg%Hﬁ rent of the )
i nvBra fucher embedxpzmt dithe ingentien,dhe/patigntas wreivinghidoig which is
tQ e I ¢ ol i
mtc c? B é’g A0ce g%e ﬁﬁgﬁ.kn%é/ €8 8Foq1|;]1§§r{§|8%e %glﬁor o? thohﬂergxc
agmst,sﬁ a‘s@éttfhﬁbbélom Typi cal I y, the aclidiniumis i n

the .for X wherein, X.is. v
o TRt e AR e S e B B i i et X is o
phiflayetat £y tac@ptable MUnSF b Yitn6 61- bdlyva}ént Scid"Merd toplcallgy] X Vesh

froman inorganic acid, such as hydrochloric acid,

anigy deryed Hemcannorganic anich iyueh as hudroehlenfrcish BEHReromC %id

sul Eurﬁrécﬁraﬂégh&?ﬁ&{cdacﬁiu&hangﬁ mtdaﬂﬁ%éwmn@ e a@{oqm acid,
cetic acl umari ¢ acl succlinic acid ic acid

acgtictapid clumericlacd duemtie rad, desitid aci@rcatfie aeid lagd mileis acid.

Pedifdif) éﬁ #ajnfacd 1 i BE A B0 Rl iaifiile ol dm T om de.

ypi i AP U ormof a dry

p O\I\Eﬂﬁcaﬂw thedalidirfivon is in tiad fodo ofa drf ypwdalshlya,bld foeinhalation.

canﬁnt co ri ses a phar ceutl ca aw accept abl.e
iICament COMPIISES a p. annaceutxc ly acceptable carner

c ar
selected from mono-, di- or polysaccharides and sugar alcohols. Preferably, the carnier is

lactose.

Typically, the systemic antimuscarinic effect to be avoided is selected from dry
mouth, throat irritation, decreased sweating, increased pupil size, blurred vision,
increased intraocular pressure, increased heatt rate, chest pain, difficulty urinating,
enlarged or obstructed prostate, decreased gastric motility, constipation, impaired
concentration, confusion, ag1tatlon delirium, attention deficit, impaired memory, and
respiratory depression.

Typically, the patient receives one or more additional medication for treatment of
the respiratory disease or condition. More typically, the additional medication for
treatment of the respiratory disease or condition is selected from beta-adrenergic agonists,
corticosteroids or glucocorticoids, PDE IV inhibitors, antihistamines, anti-IgE antibodies,
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sel ected fromnono-, di- or polysaccharides and sugar
al cohols. Preferably, the carrier is |actose.

way@saedsby, the system c antinmuscarinic effectPCDEP®08/000782

avoi ded is selected fromdry nouth, throat irritation
decreased sweating, increased pupil size, blurred

vi sion, increased intraocul ar pressure, increased
heart rate, chest pain, difficulty urinating, enlarged
or obstructed prostate, decreased gastric notility,

onsti pati.an, i I.red copcentratd on, canf.usi
i B ieors RN EERORE Bt Rore SATHRH lypr v
TeCEpIoD hitagonidts; &85 peléctddtrom dﬁr&b@pghx_em jdeﬂ'tj&liﬁdcb&!jd“y : Pr_tf&ﬂtblfy, the
atient receives one or npre addition i cation .for
ool lon e etn ¥ FlewIeSaTT. SO Dr e CLARS Do BRARBIeGRomIS
jobtuje typrEdinknbtioh hettRFPoVIdeRlidinRe, 6addMRd EBve, ora
treatnent. of the respiratory disease or condition is
meiagientay detushabereala dpeindheTeatmegber e ention, by inhalation, of a
re%%fohf&% [ flcBitifdn, 4 &éﬁ%@ﬁﬁdﬁﬁ{aggaﬁéﬁ% definbd o, hidthBut
nti Hi st am nes, anti- gE anti bodri &s, | eukotri ene D4
produigingiin sadpatienttsystemisragtimiiscegiic ef¢cteasdefip@imbkifiase
Fnhi bitors and/l.or .NKl r ecepnt or [ e
008t e TFs BaRE SR ERRAE Y mERS FBREME gy Roting, by
inlRil o | Srespira to;-ﬁdismd'/rtdoﬁ%iabn fﬁig:ﬁﬁai dbove, it a ptleatinaded gfom
corti costerqids and/of _befa-adrenergic, agoni sts. .
supheSesaEp et S RRUARL 164 #ﬁ_ﬁﬁ@% %‘99@3’&%‘&3’% A et
sySiEhicRiafin @R e efféctdhs MBFARIHBENY, whh dRtH0IRBmBRSK ddmirfstering

use in the treatnment or prevention, by inhalation, of

to said patjent agt efiestivgiagwantol gelidinngi wid@ﬁped%ou%f i ned above,
in a patient as defined above, w thout producing i
said patient systemi c antinuscarinic effects as

Dastededtriptiovef thd id@blién The i nvention further provides a

ofBA o ot Wegeies B A RGP B s Rl maBbons

méte PRtRiBle th ButitRSitheRfic sffeets, intlRat, Tivzamplej ch patient is

as defined_above, w thout producin in,?sbg .d patient
syst eni ¢ am%f%'c‘!i’f“?qqi% d@F‘_f‘Esét %P%??g_ "déflﬁ‘ ?%YS’G\?S_?“‘S’ €8
whi ch et hagh GaaPmt ?ﬂﬁn&gﬂ)gﬂr&m’&baﬁkiﬁ@(&ﬂp@zﬁ@f i ent
an effective anount "of aclidinium as defined above.

Det ai | ed dtethohenzamidst (Tigen), ineplizing Gwtived oyclizine

Medi cati on [ anticholinergic effects or
make pati emls ﬁg%ég%éas?%g}étgl ble to anticholinergic

ef f ect s, b.i Debgsder, Pdikinsonssddipdass, especiellygsichainerpesgsatsor.g.,

di zziness, oe R Al iperdi. Lol dIe! S RAERNSY: efoptoprazine
c. Antidepressants, especially tricyclics, e.g., amitriptyline (Elavil),

doxepin (Sinequan), imipramine (Tofranil), trimipramine (Surmontil),

nortriptyline (Pamelor), protriptyline (Vivactil). amoxapine (Asendin),

maprotiline (Ludiomil), clomipramine (Anafranil); desipramine

(Norpramin)

d. Antihistamines, especially first-generation sedating antihistamines,
e.g., diphenhydramine (Benadryl) chlorpheniramine (Chlor-Tnimeton),
hydroxyzine (Atarax/Vistaril), cyproheptadine (Periactin)
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promet hazi ne (Phenergan), prochl orperazine
(Conpazi ne), trinethobenzam de (Tigan), neclizine

W@ 2ou8itvspt ), cyclizi ae (Marezine), scopal am nBCTEP2008/000782

Drugs for Parkinson's Disease, especially
anticholinergic agents, e.g., benztropine; biperiden;
procyclidi ne; trihexyphenidyl; ethoproprazine c.

Anti depressants, especially tricyclics, e.g.,
amtriptyline (Elavil), doxepin (Snequan), im pram ne

Tof i), N . i : :
o o) MRS Mo RO s
Asendi n), 1Dt orphanedridey(odlex) ), cl om '

gAnZPr Iaﬂ')gl )ﬂagesi el ani %rgnggé\llggtgr a)réi n;d;'m praaarl;l n:.d
e (AR b S ol

: afiti 18) iR t1
chl or phegi am ne &a}aiﬂor,- Trﬁ ,tgon), hyérox i,ng e
(At ar ax/ tyi Sy 3 fﬁ’r"&?é’&f’glaﬁa ﬁ@-,erwvé&e{ @?asf%aanwg%?’%“
rel axants, (Grighas), BBy ANAME ??;ebn?ﬁﬁ ZLW*dﬁin@, el epmzARdiae

(flexeril), orphenadrine (N ex) . Certain .
ant i - m gr atdterpdinedBevreihdrospiug, clingimium; penpanthelineapismaapine,

g. Certain ém%' -dj arrhea drugs, e.g.,
di phenoxyl ft;\t e éﬁﬂrijédpi ne (Lonotil) h. Uinary and G

Ant i spasinodintisirhythrgic dngsydoglf distpyrafiic (Nogreg), protananidd e

(Urispas), gicyclom.ne. (Bentyl), hyoscyam ne;

bel | adonna(}gfp?%fy p Gy ﬁt@‘%’& ne (Detrol), trospium
clindini JU%ﬂﬁ@ﬁ@dﬁ:ﬁ@é.,rbﬁ]or}ﬂbh%ii@@hﬁﬁzinkﬁhﬁiﬂiﬁﬁhﬁe,

i. Antiarrhythmc drugs, e.g.. disopyram e,(l\lo&upa]ee),
pr ocai nami eléw)@ﬁlegms(?lwlbﬂfbwh@x%? ﬁﬁ%%‘é")j othixene
Anti psychopiyfgme)e. 9-, chlorpromazi e (Thorazine),
thioridazine (Mellaril), clozapine (Clozaril),

(003341 phenaedieatiost whigh ienlgnce eholinargic Retiaty( melvdme) (0013]
e ool £ Rl RILRIER AU, bt
edr ophoni udynepiaiy physostigmine, pyridostigmine, rivastigmine, galantamine,

neostigmine,

b. Cholinergic agonists, ¢.g., methacholine, bethanachol, pilocarpine
f0014] Beta-adrenergic agonists that can be combined with aclidinium in the
present invention particularly include B2 adrenergic agonists useful for treatment of
respiratory diseases or conditions, for example, selected from the group consisting of
arformoterol, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol, dopexamine,
fenoterol, formoterol, hexoprenaline, ibuterol, isoprenaline, mabuterol, meluadrine,
nolomirole, orciprenaline, pirbuterol, procaterol, reproterol, ritodrine, rimoterol,
salbutamol, salmeterol, sibenadet, sulfonterol, terbutaline, talobuterol, GSK-
597901,GSK-159797,KUL-1248,TA-2005 and QAB-149|, in free or pharmaceuticaly
acceptable salt form. Preferably, the B2 adrenergic agonist is a long-acting 32 adrenergic
agonist, e.g., selected from the group consisting of formoterol, salmeterol and QAB-149
in free or pharmaceutically acceptable salt form,

[0015) Corticosteroids that can be combined with aclidinium in the present

invention particularly include those suitable for administration by inhalation in the
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donepi zi |, physostigm ne, pyridostigm ne,
rivastigm ne, gal antam ne, neostigm ne, b. Cholinergic
wW@owailets8l, e. g., nethacholine, bethanachol, piPCEPIH$1600782
fOO 4| Beta-adrenergic agoni sts that can be conbi ned
with aclidiniumin the present invention particularly
i ncl ude b2 adrenergi c agoni sts useful for treatnent of
respiratory di seases or conditions, for exanple,
selected fromthe group consisting of arfornoterol,

ﬁ'gé}klbﬁrefﬂwaﬁ iab &P L:o cﬁﬁcﬁféaé f $dniSoRnk) %&Bﬂbrcdﬂsolom

tero exam ne, eno er f or not er ol
ddxemcipasem naftpsort dyﬂmmt,,hammﬁp@m atelal budesenide, becdemethasone

mé@ﬁ%ﬁ% & gﬁx%corﬁ%ng '&58#80108% &ég%ﬁﬁ aﬁda@ﬁoloﬁé 5#%’&&1%9'

reprotero
flwrinbnide, rﬂﬂcgndaimvaéa:ts,lmedwlpxedxamne asqjoﬁahmtdexe:nhqthasong

but al but erol  GSK- -1
%’g{”@% I ne o E%oagﬁ@ﬂaggri%c‘fxob equloglretasone
g.hgfoﬂae,eﬁrohﬁﬁko@cmemylpmd&561ahé sl éptailate Rheihetasvat Yuroétdf] e

2 adrenergic agonist is a long-actjing b2 adr

ma@@mngtpre@sg one eéxlta@dcwwqeh@mdewremﬁg%
prﬁﬂf)ﬁﬁé ﬁﬁl%etaﬁﬁrg%ﬂ@ Ilot gdn%l;o e&xﬁ&lﬁ?od)é'butyrate

armaceut i ca accéptabl e salt form
prﬁjzmmatez; Bsnisole duednisane, damdn@ha;mdlm php!pﬂiafacmmpﬁplam,

bell %.b ng lﬁ-svgf]cgl&cmggtem gﬁ)e%i'/neﬂll %iglr, gipr%)%nagehﬁﬂ&%ﬁisone

actatla&t li)eladca"ﬂisbnecs?dmﬂﬁqawwdr:@ :rpyeddioslsbﬁs .ﬁﬁhuﬁ[ phiosplchiet arﬁn s,
e.g.,. 1 SO e, edni sol one a one

hYH‘a‘i%P%’é P10 nredte H FQ?W?&W@‘%%"B%@ r’TgI

obwg esoni dpm mmlﬁmhh%maec&ﬁmﬁﬁmlm&11Mm in the present
rocortisone, trianctinolone acetonide, fluociti,ol oge

inyenteminclade debuylinaRlirem, eipgeihling| ape! g, filprginast, piclami ast
m&%{»la}ﬁ' %@9&&%&9@ ,ﬁﬂﬂxﬁ Gst, OAKATRE RASANE, 6- 264
pa "t predane,

m f oa rocorti soné aceponat

Dpﬂmﬂypﬂmaaﬂ)ﬂaﬁml%l]pmm-&smhexﬂﬂcpcldde-rﬁJa)t-‘b[Z -(3-

t.h
R R e G e TR
pyhaﬂigﬁwL[at(a,ﬂustos&as}nmmmq@m-nﬂonaynm@aoammde, 9-(2-
casone propi onate, hal ohetasol p
Flv%?@amwé1m®%rsdmuer°%ré®d}?éfm% 5. %ﬁ@iﬂo Piridinyl)-8-
m&ﬁcﬁ@h&lﬂ@ e:s- cfa}%%rﬁﬁﬂe'ldfw- tﬁﬁm&&nﬁ{mquﬁwvhasone
sodi um phosphate, trianti nolone amet hasone

tetthydrapysrdeld,2, il dibenzoskiprepin 3R yipyridweearboxamide, 3-(3-
e T L S S e e
hydsodiloride; M[é,mmetbodemibisﬂlydmxyﬂsﬁnyl)whﬂnknﬁsﬁbﬂ d43one
mgﬂo%ygtﬁﬁ?p%am-% lﬁf -one i 5—carq)omcthoxy—4-cyano—4-(3-cycloptopylmcthoxy—4—
difluroromethoxyphenyl)cyclohexani-one, cis [4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphenyl)cyclohexan-1-ol, ONO-6126 (Eur Respir J 2003, 22(Suppl. 45):
Abst 2557) and the compounds claimed in the PCT patent applications number
WO003/097613 and PCT/EP03/14722 and in the Spanish patent application nurnber
P200302613.

[0017] LTD4 antagonists that can be combined with aclidinium in the present
invention include tomelukast, Ibudilast, pobilukast, pranlukast hydrate, zafirlukast,
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[ 00161 PDE4 inhibitors that can be conbined with
aclidiniumi the present invention include
wa@lewBudnsbl i ne, rolipram cipanfylline, arofyl|PEEEP2008/000782
dj arni nast, piclamlast, mesopram drotaverine
hydrochloride, lirimlast, roflumlast, ciloplast,
6-[2-(3, 4-
Di et hoxyphenyl )t hi azol - 4-yl ] pyri di ne-2-car boxylic
acid, (R)- (+) 4-1 2- ( 3-

nt . OQgT e t,}eutmllqu%ag/t,pll;'ﬁE%ast) soﬁxm%h glrc])%/\tleﬂ(@( lsclcp [ dﬂ nﬁ

(4mcbﬂyﬂmswmzy-leprdp§mhm?§;m¥sﬁifamy'i]phéf@nme;%bhdyhe BEOI[f3-
oxoacet anm dé

(A Aot doriore e ighenexAgrpend hicl-1,3,4 thiadiazol-2-y1thiojaceti

ac#fo % g(,fl2'\@-{38?'-2ﬂ@?{&ﬁ?—%én-ﬁ'gﬁﬁ}flkengxﬁmgth}n-ﬁGH[@Mf??-x'ﬁ -4H-

 pyade]d 2 elmmimidia(4Ryney § Ibm7eﬁ:h1amumlm2}ybmﬁdim=n)ﬂ}§ BN-

dﬁ&%’f‘l ent “fiﬁh%}cq%@% SSBW S§|H_3pu [3:{-(7-Chloroquinolin-2-

yl)v ﬂfehi'lgl-ﬂ l[Q«lemethylammo) 3 oxopropylsulfa.nyl]memylsulfanyl]pro ionic
D et hoxy- 2, 3-bj s( hydroxynet hyl ) napht hal en=1 -yl ]

ac1d|so gm s%@h@@é{oﬁ )jl‘ﬁlwl) Hﬁf‘]ﬂ“i‘q‘ﬂz %—a] ,2,3-tnazolo[4, 5-
%h‘izﬁ&h@(fﬁi)%)’& —R&@ﬁ@rﬂ (@%cﬂ%i APdreRYp et hox. y- 4-

i f1urororret hox &Penyt cycl ohéxan one cis
P“[Mlpbyl&ﬁbwbr('}g)xrzf; l@gmglbmymy agd, (R)~3-Methoxy-4-[1-methyl-

LT A S g S 5,

methyighenylsidfonyfheneahidea) (R )RR [FPMEthvay-d+HN-@ppl i cat i ons

e U 3B et b RN CrbOBINZETS. 10017
mﬁmﬁmwmmaﬁm (ﬂﬁﬂs)b@-@aimym@dﬁym;bjﬂ-@@@ di ni um

he present invention include tonel ukast,

th%)ﬁ*?‘!%)?h%b? (@rkeptenorgreidAnd it sompppuRdsiclaimed in the PCT
pat%ﬁ&fabhlk@ﬁﬁéﬂ anxﬂePl’Q‘F@bz/lZ% 1l ukast, sul ukast,

ci nahi kast, iral ukast sodi um rmntel ukast SOdI um
[OU8] 4-[ 3- The words "treatment” and "treating” are to be understood as embracing

teegtﬁwﬁ aFlE%l' axﬁelg%{i{or o1 yéne:q‘%ﬁ?%&[ agé]?éﬁg’e?o%))@&@&y AsanaQ %&rﬂ%t

| en
of Q@Bal(séeﬁhetigséaseeﬂ'npddma% Refpreom/ﬂop‘hnmgmyz pefadisepscrrndirades
t
P’@gf(‘ Z@L%ﬁ%{@ 50 agfo'p& gﬁlenoxy) met hyl ] - 3- (I H

lOl}SlPPtsf az Q&(:;ﬂgnlhh fotldse in tllle me:tlzmodsl o)f the mT'entltr)]n ma5|1 be adrn8 ml\llstlslrdqd
- [ 3 or ogui nol i n-2-y| ) vin enyl ].- 8- (N, Ndi
by é’f#ﬁ}’?‘%é? B9 pyevide I ?’i‘m"éﬁmﬂ&rﬂ?ﬁ‘gﬂ g@? 8- %%%h% Péxgx&sftc,r
by §ﬂ151|aﬁ$n'-f’ %2 aé 4 p@ﬁc‘? sBAY] gt kiolol2 ?referably as a dry powder.

[ Jviny phen S- Cdi met hyl am noJ- S- oxopr opyl sul fa
Phwmmtlw} p@upqsawy$ gq;mmpmmpbdlmwnwaﬁ RiPRase) using conventional

dlhﬁ%lcdﬁ?bdﬁég%t‘f %}’gﬁgﬁt o3RI 8R! R1enR ait. 'For Exatnpf, BlyPowkér
fo@u{aﬁeﬁaﬂyydon@sr{&o@ﬁeme« fpt inBalatjelr axpriding the aclidinium and a
sm%{?li%g)gw?ﬁ) I’;%:I %?ﬁggﬂ\cax éqttlé Psh%r:tggy olr ft %Of%g ot%lfatlchrsie %s
preferred. Suitable inhaler devices are known in the art. Dosages will vary depending on,
e.g., the individual, the mode and frequency of administration, and the nature and severity
of the condition to be treated. Daily dosages for a 40 kg adult human may typically for
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5-[N-(2-nethyl -4,4,4-trifl uorobutyl)carbanoyl ]indol - 3-
ylinethyl]-N(2- nethyl phenyl sul fonyl)benzam de,

w@ R)osBe152t Met hoxy-4-[ N- ( 2- PCT/EP2008/000782

met hyl pheDyl sul f onyl ) car banoyl | benzyl ]-1-nmethyl -N-(4, 4
>4-trifluoro-2- nethyl butyl)indol e-5-carboxam de,
(+)-4(S)-(4-Carboxyphenylthio)-7-[4-(4-

phepoxybut oxy) phenyl ]-5(Z) - heptenoic acid and the
conpounds clainmed in the PCT patent application nunber

exiile e S5 ik e bt L0000 imidiBEraliB oF Servk REAL ARRE o8

podxdel/ for inhat®tidnor at i on of synptons of a di sease or
condition as well as treatnment of the cause of the
di sease or condition. Reference to "prevention" of a
Efdmprase enbraces prophyl axis and/or inhibition of the
di sease, [0019] Aclidiniumfor use in the nethods of

Inpite stabilinef ashidisip ersnpaend withsteioptempd dprpirenivee assl o
gl cggg% Fola lse,rb Q%LH%? da timuscarinic action, ft is
era e

nls y inhalation, e.g., as a
[0 ®hder | ﬂm myvjtroexpemagoire cgried eutabBQ?Ca@d at moycmm of

s RIS SR APREH BRI PO 280 b DoAY
ﬁxﬁl’%lﬂrﬁﬁiﬂ’ll Z}ifmgsAﬁm?ﬁfts ?rgﬁegﬂﬂubmian &acttlo\t,l\d Ei(:rtar;.;]d ilyrfpﬂdr%tl on
ot S A e 30 S Rl o

of BRWMIBMaRASEp{r&ad Ardihe RERDh P géd UGS adifitidnaE ] QR RR0 mM
starch. Use of lactose is preterred. Suitable inhal

PHL0 pegium agetate brsten sqlatianh Ebeest subsiapgepase rgplaped ity buffer or
«?&g %ﬁo H\%\ag rﬁias;ng?s duidhed @cﬂﬁbﬁluﬂt@&s W%&@Pﬂformed

quency o stration, e nature and
cogenteThe Hlood istbldected mtdhmemntaamk@hthmedtepmn Bantisoagadges

e
IOGZU? r ]:)O;tngg ?ﬁmu‘gﬁwmﬁmflﬁrnﬂ Eaxh-qﬁmm,ﬁpraEu;atrtpx:agrtl ;]ol Jnur n
ot SSRGSl

gﬂ?@%l& UV datédtion, anéﬁﬂnmgdlamﬁ; o um,
out at 3{{3 an a{h%a concentration of 5 ng/ (6 m h@ﬁ

anc 203 nry forilpraopiuh,And sn artosmated oslina polidnhase evetae@hon and inj echon
PQUUE A5G M8, DB OF, St
322 Hdntrorfor aclidioium and tiotropium and mode] 515 Waters for lpratmpmm),
Prospekt system (Spark Holland) assisted by a 233XL sampling injector (Gilson Medical
Electronics), a tunable absorbance detector (model 2487, Waters Ass.), and a Digital
Alpha Server 1000 4/266 computer with Acces*Chrom software (Perkin Elmer Nelson
Systems, Inc.). Chromatography for aclidiniur and tiotropium determination is carried
out on a Spherisorb ODS2, 5 pum, 150 x 4.6 mm column (Waters Ass.) with a
Guardapack pBondapak CN Precolumn (Waters Ass.) and a mobile phase (50:50 v/v for
ACLIDINIUM and 22:78 v/v for tiotropium) of acetonitrile: 20 mM, pH 3.0 sodium

phosphate buffer solution containing 0.2% triethylamine at a flow rate of 1 mV/min. The

approXimate retention times for aclidinium and tiotropium are 9.8 and 9.5 minutes

respectively. Chromatography for ipratropium determination is carried out on a

10
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of the test substances. At pre-defined tines of 0, 5
15, 30 and 60 ma., ajiquots of 100 m of the plasma
waemsaear at ed and the reaction stopped by thepar@P100©000782

of 1m of a 20 mMM pH 4.0 sodium acetate buffer

solution. The test substances are replaced with buffer
for the control reactions. Human plasma i s obtained
fromvolunteers by witten informed consent.. The bl ood

is collected in tubes containing |ithiumheparin as

S?r%‘i ﬁ) lsar}%tslr?g stored %l%%%ﬁggﬁ&ggml n S%Q(MR

vivD Sinb]:toﬂilude e teM, pbhh0 sadium phesphatel buffan splutionotontapningf- 2%

“#la)y“o and%ﬁ%’ﬂ@ﬂﬁ% o:g"élfn}%éin}ga & LR P@nﬁﬁ@@ftfolr@&um is

9Ghigiees. omeaﬁdaacuws’tﬁ)xmuﬁm ﬁotpbfndﬁtaﬁ@tplrm;num fr@R Plasma is
for acl [ d| nium and tiotropi um

d
f OB & Rt Gk AHREDII i P 6P ag gonditioned
v/ﬁgtl rsAfl df WhtR Washid s&nbled) 'ﬁr&idﬁ% Rd withIUht 683126 mM, pH 4.0

romat ogr aphi ¢ syst mconS|s s of a high-pressure

ac(emjmmes scﬂuu@nwm doadest intecthe 62 r"?m@hﬁlg&ﬁ dfer washy)g Qyhihe

%ﬁéﬁ ?Sbg’igf% Iagn é)n% og SI s@stg?%b&g’) (gg’§9< J/@Sf&%ﬂldlmum or

3indl joE whtef fot Gbtrapixan, e dlintl af wilepartd bl q&)cﬂomtxilemxat;r g o 90, viv)

absorbance det ect or nnde 24
R A BB MOS0 2T A SHD PN ahise 878t
e Th&8 aRMoSinl fvaaenddiRhdis pelils He fetdEbS GifeSyfaheamlytes that

Inc.). Chromatography, for aclldlnlu and tiqQtro

waald dntenfera with Hlerrsquer&mmoedwq‘fﬁ%t) 'P@d?%’ aﬁgf P’%‘“
fr Ma is b 80-

h%anr%apacaﬁlen%%n S {(}:ﬂ)xm}x@fpﬁaﬁﬁnﬂ Yalplhsiia is between

Precol’'um’ (Waters Ass.) and a
10056, becmm@te( Sl lrvhuma’nmlasm@Ls wing esrantialy thosap pypgdures

f ﬁr c#j?megrso SR ok {ll?aznu&goﬁrgl citgﬂlsﬁecpat%wnﬂ%r

¥ OreH o ShREmAeE
allﬁxiae)tttsylamne at aflowrate of | m/mn The

roxinate retentio fpr .aclidj um.an .
@E r opi d}ﬁ?‘QF‘%‘S@%ﬂHE‘E&E yﬁ?‘ﬁ‘ﬂth&m?g ‘%a?wh(’l and acid
bR, BEhaRNboliRE ofwhainmparumsd@édammﬁg ﬁbﬂM1$M2 M3, and
carried out on aSémretr

Médigen muggariaieg eyRtors and gee C&Vwéwif F@&ﬁ%{g éﬁ”(nitz i‘tgghese, FegpIors.
Tﬁé ?195%?4 12¥ 1L bf RudRivkMn Jowetinkis Bipas&Tas udadf f er

ut1on containing O. %tr| eth lamne at a flowrate
Mmolvermadlmmnm Tsrs@btqop ros iaguepes wétt@n’é (ngh< ) and thyhydrolytic

clshBbt 3 s oSy Bl it S S BLEAGIL 0N Of

t o roprum ana rpratropiumfromplasma is
[(nm]f or madn osntfagt, tha bther mmsan(irBadcam)xc asters wxtquite wsnsllanmo 5

topltrll and_condi.tio 1.5 o
dwafdévon e%'ar?%s %FB %%4;5 raf&rht’wwﬂ? M of
x;ﬁat?ogxlﬁﬂ\’ﬁo%) HgfycBlpyrrolate (9%) is not biologically significant during the time of
this study (60 min). :

Example 2
Clinical Phase I study: Aclidinium bromide is tested in a Phase I, double-blind, partial
cross-over, placebo controlled study to assess the activity, pharmacokinetics and

tolerability of aclidinium.
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sodi um acetate buffer solution, were | oaded into the
C2 cartridges. After washing out the cartridges wth

wdapdosabiswat er and 1m of acetonitril e:water (4BCBBOP2008/000782

v/iv) for aclidinium or 3 m of water for tiotrop un,
or 1m of water and 1m of acetonitrile:water (10:90,
v/v) for ipratropium the remaining conponents are

eJuted with the nobile phase over 1 m nute. There are
no significant endogenous peaks at retention tines of

[b6R) anal yiesolfah huihl thatd VoRirtrLar¥ahBorhly@bdigned to 1 of 4

quantitation. The recovery of aclidiniumis about 95%
trepFPnhasAvaRce @mpasing piagle dessy ef apligmium 0y 39 agd 08 micrograms)

Plale Attt 08} ARy i MR Pecilly pltifietucen
administtations iy attlerst 6 days. Effioy dudpeintaare Spacifichaérway kenductince e

.. The |. imt,pf titation.i [y d
8 iatrenghics i s GronBit A ypesBb Rivesf P s 6R0
m@;ﬁcﬁﬂwmﬁydrpl yzed in human pl asma in i ts a! c_ohol and
B85y eq. oReswithdliginnen sipRBoRRy s sGowt HLBafpons (126,

PRUBORLY Plakebb COREPORIRPN RS ﬁgﬁﬁh&u@fde&h&ed by Sedinium at
affinity for these rec(:rgftors. he plasma half |ife of
ali cimepwintsigneaph 1 plaad b (O VY vweplacpha) Aclidinium 360 pus 600

g S e S T s I T

administrationtimepokgs (psD A0 £ vaplacrbo)t thalmelmdhdlmsidosep Mguired to

0023] -l t, t [ i

P S0 BY 0% F¥feu ot L iidhF R of Bkl fogsnd
600 nﬁﬂtrélgﬂi_ﬁs VPMO%BQ rdslpgcrtaflém itQﬂlhE tﬁﬂd zo;/qt arnq;zismmtvé 1%%4ng/mL,
i pratropium (0%, 0 rrol ate (99 s n
rbﬁ?’sa%aglvgaéﬁﬂy&ﬁ%% aclicindm gy, rﬂﬂﬂ%r@%@fﬁgﬂwgﬂ%ﬂta&aw
g 9—dmg[}}}_ate@&ﬁm&v8nt§hﬂe@ép%ﬁbd. Phase | study: Aclidinium

brom de is tested in a Phase |, double-blind, partial

[8026k s - ov eFonchisimpedelidinwn peiduess sienifipgntiagd Jongdasting protection

oBhipd ek hoRIB IRt SRt B BD mtd Velers,
damenstratinpoitd spitatskity doreic¢-daily dofing, notvetitstapding Satiplesmeadsvels are

conpri,sing.single doses of aclidinium (50, 300 and 600
nﬂf%’?‘bé tﬁﬁﬁ’%}e'or pl acebo adnmi nistered by dry powder

i nhal er.. The washout period between adm nistrations is
at | east 6 days. Efficacy endpoints are specific

E&?’f%{éﬁ conduct ance

Clinical Phase II study: A double-blind, randomised, placebo-controlled, cross-over trial

assegses the pharmacodynamics, pharmacokinetics and tolerability of aclidinium and its

effects in COPD patients

(0027) Methods: Men with COPD (FEV1 <65% predicted) with demonstrated
airway reversibility to ipratropium are randomised to 1 of 4 treatment sequences
comprising single doses of actidinjum (100, 300 and 900 micrograms) and placebo
administered by dry powder inhaler with a washout period of 1 week between doses.
Lung function measurements include FEV] and FVC.
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wRe@al1o0591 Acl i di ni unj

(sGaw), airway resistance (Raw) and bronchi a
hyperresponsi veness (PC35 sGaw net hacholine). [002SJ]
significantly increases BCHEPADS/000782
all tirnepoints (1-24 b p<0.001 vs pl acebo).
Correspondingly, Raw is significantly decreased by
aclidiniumat all tinepsipts except 1 h and 24 h

(pO OO vs placebo). Aclidinium 300 and 600 nicrogramns
al so significantly reduces PC35 sGaw net hachol i ne at

[6d28) POSt agiEns Yy ?ﬁcﬁlég'ﬁmkérng%g 855 ?x%aéﬁ?g@m&"rﬁ Sp@%@v&ge% the

t he net hacbol 1 ne doses ire crease

strd g 9Ackidinium @190,730raatd P80 micFograms) Fignificanglyringredsey mean FEVi

AR Eppegi, ARG B ool PsaEa Bpon e 827
TR ot o) o Tl i
oL AT o s el APLAOB0 picioa Borenss eeler P BB
efeMCind thedithe DGhaxdnRl dh5Rt BEQFEE 851 B iR 1 03B rograms
| ong-1 asting protection agalnst nmet hachol i ne-i pduced

dpseo gq}]l%@ngg PR SEE \@qth ﬂﬁC. : lpgma lmlsaof\p@li@jp@@eqrgt,s _alcohol
nRRBOIRe %%He@@d;'glbé lé}élslté)?ﬁk hdid fﬁc{a&flisté’@ﬁx%eq@tel:%d AR Wi the

notmnthstandln that plasma leve are not even
Somisoigada doseEAclidihiom3s @kl olerattd: BhlySecaseds of tild yr méderate

d lLe-h)ind  random . placebo-controll ed, .
hEetaRe B pial BOS SR8 S w5 SRS s ossivly elated
tgramEacoki netics and tolerability of aclidiniumand
Q%é effects in COPD patients (0027] Methods: Men with
WHID ( Felondygopsregls desexof aghidinumd o S0 ad-3P0 miexpgipms)
pro@YRTaThiid hdd Mng-CastiRg GrbARBAMHELA {rEpatiafte Qth TP D, Qothvi@tartiing
treat ment sequences conprising single doses of
thatplasmadeveln e nw deggtebland 900 i crograms) and pl acebo
adm ni stered by dry powder inhaler with a washout
peri od of 1 week between doses. Lung function
measurenents include FEVI and FVC. (0028) Results: 17
mal es (nean age 63.5 y, nmean FEV, 1.63 L) participate
in the study. Aclidinium (100, 300 and 900 m crograns)
significantly increases nmean FEVi AUC(0-24)/24
conpared with placebo (1.800 [p=0.002], 1.798
[ p<O O001] and 1.827 [pO. OCOA] L vs 1.597 L,
respectively). The increase in FEVI are statistically
si gni fi cant
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at 24 h for all doses. Aclidinium 300 and 900
m crograns produces greater peak FEVI effects and the

100 micrograns dose. Simlar trends are seen with FVC
No plasma levels of aclidiniumor its al cohol
nmetabolite are detected; low levels of its acid

net abolite can be detected foll owing the 900 m crogram
dose. Aclidiniumis well tolerated: only 6 cases of

m |l d or noderate headache~(\ wi th placebo) and 1 of
mldly increased sweati n? ar possibly related to
treatment. (0029) Conclusion: Single doses of

aclidinium (100, 300 and 900 njicrograns)..produce a.

rapi & and ILE?HQ?M?W% "bﬂﬁr‘?@l‘f%% fBIW‘%dFFgB’ﬁ{‘tiL*‘g:ﬁ‘fsgmme
Wi th COPD, tjaqdnéhd &?@@&idﬁ%fh'ﬂéf;hﬁb@&ﬁ@a&e&ﬂ ebrilitindn A Pitient
detectable. CLAIM5 1. Use of aclidinmm_ in the | ..
manuf act ur &y dhalstion arithenameducing insaid payicptRystemic APy cannic
or preventigp.of a respiratory disease or condition in
a patient by inhalation, wthout producing in said
patiznt syiisertoording torrimndwheiein te tespiraoryiseageds a disease

di | aim 1 in the r.espi - -
2 sease PhrsFeRkiEHOE pEs S of BB e REag

i nhi bited lytagomidscarini c receptor antagonist. 3. Use
accor di ng any of the cedi ng clains . wherein t.h
respir at or Y8 F‘%‘é&fg‘ég 19/an¥ gﬁ@f’ pregfineclams Sheteh ‘ﬁ? B irory

acute or Clseker &ndtioRiid sefecte® TohYEERRT clGhib Bronakitls,
chroni ¢ obstructive E‘g‘{ nmonary di sease, especi al| éf-xs%

ast hma and c@Rhysme, 5hseans chronic ghststigRiimprary dis

Use accor di fnd AfonRY RGN pARLATY dieeei n
the pati ente%%g{l?s er?ng rom or _sulsc_gpti blgg to a
condd.t i on sk etroriing toeny vEibe pisecding daims yderein tge patient is
antinmuscarinic.activity. Bb. e Or d] '

wher ei n théu%%mgg '%"SSY' cl??béﬁonag @gﬁgrﬂﬁg&gdgg%t% %‘{)gleémd
to one or mRispstaniodhtimatarbit ativieg fromi. o

o B P o € Us according o elais 4 Wherei e paent & Wirting Hom or

susceptible to one or more condition selected from

i. schizophrenia, impaired concentration, confusion, agitation,
delirium, attention deficit, irnpaired memory, respiratory
depression,

ii. glaucoma, dry eye, , increased pupil size, blurred vision, increased
intraocular pressure,

. iii. enlarged or obstructed prostate, difficulty urinating,

iv. narrowing or obstruction of the small intestine, enlarged colon,
chronic constipation, enlarged lower esophagus, decreased gastric
motiljty, constipation,

v. dry mouth, throat irritation, impaired sweating,

vi. cardiovascular disease (including any of restenosis,
arteriosclerosis, prior stroke or heart attack, congestive heart
failure), arrhythmia, tachycardia,

14
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delirium attention deficit, inpaired nmenory,
respiratory depression, ii. glaucom, dry eye, ,

wo npsaeserd pupil size, blurred vision, increasBdI/EP2008/000782

i ntraocul ar pressure, iii..enlarged or obstructed
prostate, difficulty urinating, iv. narrow ng or
obstruction of the small intestine, enlarged col on,
chronic constipation, enlarged | ower esophagus,
decreased gastric notility, constipation, v. dry
mout h, thr oat pLAGAshAs Mtkase APAENRHs DIRAL! dihenth, and
cardi ovascul ar di sease (1 ncluding any of restenosis,
art eri osclwail.osiyssthenia pravist r oke or heart attack,

congestive heart f.ail ur trhythnd . r
tac h§'c ar di a(f,F N f?qoré’"ag {?I arﬂlg )gﬁt‘bg pﬁ%@%ﬂ%u&hﬁrgyﬁ% FP %hem 154

D sease, daemanitia, and viii. nyasthenia gravis 6. Use

SCEO0 10 S e 5y B GG BT L6 Rl

precedi ng Ghalshy yhs&dn the patient is over sixty
years old. 8. Use_ accordi ntgn to any qf. the p[qe)t?]edi ng

cl ai $rs wheUsF aeoopdingterany At the preserirg ymg whaksintbe palicpht o
machi nery gukidiGo & dr OpéraR nPlchihérs ARy he cursd Bereatment.
according to any of the preceding clains wherein the
pati®nt i s Useeeordimgjtozany efthn grededing climg Whergirgthe patient is
syst em cal | ctiv ti chol.inerqi .

whi ch may ceeies SRR R R aC aftnARER:
defi ned i n agdnyidinafh ageh®whidk enagcase di exgedrbate g ofithe conditions
wher ei n thg e ondlldr g is selected from atypi cal

anti psychofPt¥C RFPEE{ i ¢ anti depressants, and

ant i fy, st anye gecokding iR OoPHerk iR e s€oBdYrugfid ffected from
precedi ng clains wherein the patient is receivin

' v [ ! § a,
drug whi ch ah@icpkaolipeyshotics, taryelp aridspressonts,gp ppfaustamines.

func{y on.  yse according to any of the preceding claims wherein the patient is

receiving a drug which is intended to enhance acetylcholine function.

12. Use according to any of the preceding claims wherein the aclidinium is
in the form of aclidiniurn bromide.

13. Use according to any of the preceding claims wherein the aclidinium is
in the form of a dry powder suitable for inhalation.

14. Use according to any of the preceding claims wherein the medicament

comprises a pharmaceutically acceptable carmier selected from mono-,
di- or polysaccharides and sugar alcohols. '

15. Use according to claim 14 wherein the carrier is lactose.

16. Use according to any of the preceding claims wherein the systemic
antimuscarinic effect to be avoided is selected from dry mouth, throat
irritation, decreased sweating, increased pupil size, blurred vision,
increased intraocular pressure, increased heart rate, chest pain,
difficulty urinating, enlarged or obstructed prostate, decreased gastric

motility, constipation, impaired concentration, confusion, agitation,
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12. Use according to any ofthe preceding clains
wherein the aclidiniumis in the formof aclidiniura

whemsilaso1 13. Use according to any oft he precepdTIBP2008/000782

clainms wherein the aclidiniumis in the formof a dry
powder suitable for inhalation. 14. Use according to
any of the preceding clains wherein the nedi canent
conprises a pharnaceutically acceptable carrier

sel ected fromnono-, di- or polysaccharides and sugar

al cohol's.  Wlirildh MBRRRIRHAS irfuifch FHeMokf ahESRiafbr he

carrier is lactose. 16. Use according to any of the
precedi ng EeRPsHOMWherein the systenic antimuscaripic

effeg to Re. c(& olan ﬁﬂh }egghx{%r ol WieriRUhEpatient

throat irrita ecr ase sweati ng, i ncreased pupil
si ze, blur rm:dlvvs mmmdmmddaaﬁekinedntanmd‘ui tedatrpene of5the e,

i ncreased heart chest .pain, difficulty
urinating, Wi@?@%eﬁe%ﬁg‘lq‘ ed prostate, decreased

gastrg.c notyst h&c)zﬁrdungtBS:!dnﬁ ay lv@;@neld tH@ﬁ’ddlitﬁﬂal medication for
concentrati on, conf usi on, agitation,delirium

attention HEdmenkol therswpirmtony diasen s, °°%¢1H°Ur’é§‘ﬂ?°r‘%’t fqmy beta-
depr essi 0N ygrlderpibSEorRGE QbMcoMkrbifls S BlucBtordiftfid?PBEQY NY

clai ms wherein the patient receives one or nore

addi ti onal lnhéuﬁoﬁaﬁnt@mammw antielgErpptibodiss, lewkotriene D4
ot ,
ol b fstiB RS BiRbr R Atk o 3hinddd S AGRA RPN

treat ment oa‘ce;ttheantagemstsatory di sease or condition is

o GFhcocoltT IEPHE (Rt V8 MR LRt aRat et

ant i-1gE anbmkwdicegemicsldh@bxrbewmra%rgm&gomstsor s,
I nhi bj tors of .egfir-kinase, p38 kinase |nh|b|tors

and/A Nk Aclidipiymeas dgfip Brivy ore ofmaimg Lol 28ddPfitdg to
claim 18 Wﬁ:%&‘%&xﬂcxkﬁ?de%’a@ﬂ td g%he FEdhimdlt ] Rankde SR} 86lif the

fromcorticosteroids and etaarenerglc agoni st s.
20. Acli di Fraimpotas pmcntweobx inbalatipnopfe respirgtond drease or12

and 13, or céhdition as defined in any one of claims 1 to 3, in a patient as defined

in any one of claims 1, 4 to 11 and 17 to 19, without producing in said
patient systemic antimuscarinic effects as defined in any ope of claims
1 and 16.

21. A method of treating or preventing, by inhalation, a respiratory disease
or condition as defined in any one of claims 1 to 3, in a patient in need
of such treatment, which patient is as defined in any one of claims 1, 4
to 11 and 17 to 19, without producing in said patient systemic
antimuscarinic effects as defined in any one of claims 1 and 16, which
method comprises administering to said patient an effective amount of
aclidinium, as defined in any one of claims 1, 12 and 13 ora
medicament as defined in claim 14 or 15.

22. A pharmaceutical composition, for use in the treatment or prevention,
by inhalation, of a respiratory disease or condition as defined in any one

of claims 1 to 3, in a patient as defined in any one of claims 1, 4 to 11

16
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medi canent as defined in any one of clains 1, 14 and
15, for use in the treatnent or prevention, by

wo pdvalietspon, of a respiratory di sease or condi PCDREPASS/000782

defined in any one of clainms 1 to 3, in a patient as
defined in any one of clainms 1, 4 to 11 and 17 to 19,

W t hout producing in said patient systemc
antinmuscarinic effects as defined in any one of clains
1 and 16. 21. A nethod of treating or preventing, by

| nhal at i ongnd7 RI0! msdaﬁ yroeuaf@a%aia&,aﬁ&@@sWMuscmmc

defined in any one of clalns to 3, In patient in

need of suefedty @adeﬁmﬁtm clain & lor p@t»ﬂ@qhtphasnaagvtmlfqome@sm%
any one of t

produci ng i %ll a| d éha{ég%etguéahg? g%f’%ﬁg% %rﬁ%ng,‘g%sl Jr%ﬁtg

ef f ect s as pradiplaedlidimuanys definedin any ancnmf clanaml, 126ind 13

mhlc met hod conpri ses a i terln ta atl
Tt | VK cSiRRraiton §oeomting 1 g v Shoretn it ooy

anyone of aéoeptable darridrds a@kfihed Mclﬁmﬂﬂ@k ¢ament as
defined in claim14 or 15. 22. A pharnaceutica

conmposition, for use in the treatnment or prevention,
by inhal ation, of a respiratory di sease or condition
as defined in any one of clains 1 to 3, in a patient
as defined in any one of clains 1, 4 to 1lland 17 to
19, without producing in said patient systemc
antimuscarinic effects as defined in claim1 or 16,
whi ch pharmaceuti cal conposition conprises a

phar maceutical ly acceptable carrier and, as active
principle, aclidbuum as defined in any one of clains
1, 12 and 13. 23. A conposition according to claim?22,
wherei n the pharmaceutically acceptable carrier is as
defined in claim114 or 15.
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