ACLI DINI UM FOR USE I N | MPROVI NG THE QUALI TY OF SLEEP I N RESPI RATORY

PATI ENTS. Field of the Invention The invention relates to a novel use of
acl i di ni uwp 2od/@wsean be advant ageously used to i nprovePChEPqUalosdsys of
sleep in respiratory patients. Background of the Invention Respiratory

di seases, such as asthma and chronic obstructive pul nonary di sease (COPD),
are a significant global health program wth an increasing incidence
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are a significant global health program, with an increasing incidence throughout the
world. They are usually characterised by an inflammatory dysfunction of the airways
which results in bronchoconstriction.

15
In asthma inflammation is driven by exposure to a variety of triggers, including allergens
and viruses, which activate components of both the innate and acquired immune
responses. In COPD inflammation occurs primarily because of exposure to noxious
particles and gases, in particular to cigarette smoke. Rather than a single pathologic

20  condition, COPD is a term encompassing several disorders, such as chronic bronchitis or

emphysema.

Asthma and COPD are commonly associated with severe impairment of the physical

functions as a consequence of pulmonary symptoms such as dyspnoea (breathlessness),
25  fatigue, cough, wheezing, chest tightness or congestion, and sputum production. Many

patients with respiratory diseases complain of the serious impact of these symptoms in

the quality of their sleep.

In COPD patients, sleep-related complaints are the third most commonly reported
30 symptoms, after dyspnoea and fatigue (Kinsman et al, Chest, 1983, 83, 755-761). In the

case of asthma, 80 % of the patients are woken at least occasionally by nocturnal wheeze



and cough, and many patients with severe stable asthnma are woken virtually
every night (Turner-Warwick, M; Am J. Med., 1988, 85 (suppl. 1B), 6-8).
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As a conseguence, respiratory patients are particularly prone to

broné%bcdﬁ riction at night 25 and in the early nmorning hours and this is
the main factor affecting the quality of their sleep. Therefore, a
treatnment aimed at overcom ng or preventing bronchoconstriction during the
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bronchodi | ation during the night than 30when it is adninistered only in the
morning. Bronchodilating agents like the beta-adrenergic agonists or the antagonists of cholinergic

muscarinic receptors (commonly known as anticholinergics or antimuscarinics) are

usually prescribed for inhalation to respiratory patients suffering from obstructive airway

diseases, such as asthma or COPD. All commercially available anticholinergics are

synthetic tropane derivatives, and include ipratropium, oxitropium, and tiotropium.

20  Tiotropium, is the only long-acting anticholinergic currently on the market.

It is well known that the impact of the circadian rhythm on airway responsiveness and
airway resistance is much larger in respiratory patients that in normal subjects. As a
consequence, respiratory patients are particularly prone to bronchoconstriction at night
25  and in the early morning hours and this is the main factor affecting the quality of their

sleep. Therefore, a treatment aimed at overcoming or preventing bronchoconstriction
during the night is highly desirable. However, a study by Calverley et al., in Thorax,
2003, 58 (10), 855-860 shows that the administration of the long-acting bronchodilator
tiotropium in the evening does not produce more bronchodilation during the night than

30  when it is administered only in the moming.



It has now surprisingly been found that aclidiniumsignificantly dimnishes
the occurrence of the sleep disturbances commonly seen in respiratory
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15 Summary of the Invention

The present invention provides aclidinium, or any of its steroisomers or mixture of
stereoisomers, or a pharmaceutically acceptable salt or solvate thereof, for use in
improving the quality of sleep in respiratory patients.

20
Preferably, aclidinium is in the form of a salt with an anion X". Most preferably, the anion

X  1s bromide.

In a preferred embodiment, the respiratory patient suffers from a disease selected from
25  acute or chronic bronchitis, emphysema, asthma and chronic obstructive pulmonary
disease, preferably asthma and chronic obstructive pulmonary disease, most preferably

chronic obstructive pulmonary disease.

In another embodiment, aclidinium is administered as a pharmaceutical composition
30  suitable for inhalation, preferably in the form of a dry powder. The composition can be

administered by means of any inhaler device, more preferably the Genuair®.



5 Aclidiniumis adm nistered at | east once a day, preferably in the norning
or in the evening. More preferably aclidiniumis adm nistered tw ce daily.
In a nostwpref2zneed enbodi nent aclidi niumis adm ni st er @dTIBMR@R/08ETS y, one
in the norning and another one in the evening. 10 The effective dose of
aclidiniumto be used per inhalation is the equivalent to a netered nom nal
dose from 100 to 1000 m crograns of aclidiniumbromde in a dry powder for
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The effective dose of aclidinium to be used per inhalation is the equivalent to a metered

nominal dose from 100 to 1000 micrograms of aclidinium bromide in a dry powder for

inhalation, more preferably 200 or 400 micrograms of aclidinium bromide.

15  Inanother preferred embodiment, aclidinium is co-administered with an additional
medication suitable for the treatment of respiratory diseases, selected for example from
one or more of the following: corticosteroids, beta-adrenergic agonists, PDE4 inhibitors,
antihistamines, anti-IgE antibodies, leukotriene D4 inhibitors, inhibitors of egfr-kinase,
p38 kinase inhibitors and/or NK1-receptor antagonists. The additional medications can be

20  present in the same pharmaceutical composition as aclidinium or in separate
pharmaceutical compositions. Preferably, the additional medication is selected from

corticosteroids, beta-adrenergic agonists and/or PDE4 inhibitors.

The improvement by aclidinium of the quality of sleep of the respiratory patient can be

25  measured by observing the reduction of one or more of the following:

a) Latency to falling asleep
b) Total number of awakenings
b) Early awakenings

30 ¢) Difficulty in staying asleep
d) Superficial sleep



5and/or by the increase of total sleep tine. Anmong the clinical factors
that nmay contribute to the inprovenent of the quality of sleep by

acl i di ni woare/meucti ons in one or nore of the foll ow RGTEPIE205450F Y
conplaints during sleep tinme: 10 a) Cough severity and/or frequency
b) Sputum production c) Weezing d) Chest tightness 15e) Chest
congestion f) Bronchoconstriction g) Breathl essness h) Need of rescue
medi cati on 20The invention further provides a pharnmaceutical conposition
conpri si n@l@s%ltﬂn%i niumfor inproving the quality of sleep in respiratory
patients. "The invention further provides the use of aclidiniumin the
manuf act u) ®apfima siseplnesaefatichor i nproving the quality of sleep in

respirat Oé)%(egf?’ltcitigr[ﬂ Bﬁacti%?ies during the morning

5 and/or by the increase of total sleep time.

Among the clinical factors that may contribute to the improvement of the quality of sleep
by aclidinium are reductions in one or more of the following respiratory complaints
during sleep time:
10
a) Cough severity and/or frequency
b) Sputum production
c) Wheezing
d) Chest tightness
15  e) Chest congestion
f) Bronchoconstriction
g) Breathlessness

h) Need of rescue medication

20  The invention further provides a pharmaceutical composition comprising aclidinium for

improving the quality of sleep in respiratory patients.

The invention further provides the use of aclidinium in the manufacture of a medicament
for improving the quality of sleep in respiratory patients.

25
The invention further provides a method of improving the quality of sleep in respiratory
patients, which method comprises administering to said patient an effective amount of

aclidinium, as defined above.

30  Detailed description of the invention



The invention further provides a nethod of inproving the quality of sleep
in respiratory patients, which nethod conprises admnistering to said

pati ent amoebfai@biste anount of aclidinium as defined alPoT&£P280/0BsTRI | ed
description of the invention Typically, the aclidiniumis adm nistered in
the formof a salt with an anion X-, wherein X- is a pharmaceutically
accept abl e anion of a nono or polyvalent acid. Mre typically, X- is an
ani on derived froman inorganic acid, such as hydrochloric acid,
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The words "treatment" and "treating" are to be understood as embracing amelioration of

symptoms of a disease or condition and/or elimination or reduction of the cause of the

20  disease or condition and/or prevention of the appearance of the disease or its symptoms..

The term “therapeutically effective amount” refers to an amount sufficient to effect

treatment when administered to a patient in need of treatment.

25  Aclidinium can also be used in combination with other drugs known to be effective in the
treatment of the diseases or the disorders indicated above. For example aclidinium can be
combined with corticosteroids or glucocorticoids, beta-adrenergic agonists, PDE4
inhibitors, antihistamines, anti-IGE antibodies, leukotriene D4 antagonists, inhibitors of
egfr kinase, p38 kinase inhibitors and/or NK-1 receptor agonists.

30



30 Corticosteroids that can be conbined wth aclidiniumin the present

i nvention particularly include those suitable for adm nistration by
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pr edni sol one, nethyl predni sol one, dexanet hasone, naflocort, deflazacort,
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adr energi i ~ t t i r i ses or

o) SRR, TR AR, SR AL vylaess
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dopexgm ne, fenateraol, fornoterol, 20hexoprenaline, ibuterol, isoprenaline,
mbut & ol THIGRSIRGRGTTHE At ST ERHF S Elab B, BriemaITInas R FELREP By ocat er ol
repr ot er ofiynidolilePrédi@soné, i dAR4RERIsonS&IdRIE PRAphatS AidREIBEIOhe, bERRMASERE,

sul fonterol, terbutaline, tulobuterol, vilanterol, ol odaterol, KUL-1248,

LAS- 1009717/ -valerptepbesaaethasae. ibpigmetirsang|diprppionate dy diocerisenenecetatei cal | y

accept abl . . | : : : :
omar ot e al LA Dl ELELE Yool ot ORI Byl
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LAS- 100977 and indacaterol in free or pharmaceutically acceptable salt

fornﬂ‘_DE4_inhibitors that can be conbined with aclidiniumin the present
i nvent i onBétpalileda gidepbiiby hat B bd @hibfedWittcddpdiiumh ir e predé&inklehiisie,

filam nast, piclamlast, nmesopram . .
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,

20  hexoprenaline, ibuterol, isoprenaline, mabuterol, meluadrine, nolomirole, orciprenaline,
pirbuterol, procaterol, reproterol, ritodrine, rimoterol, salbutamol, salmeterol, sibenadet,
sulfonterol, terbutaline, tulobuterol, vilanterol, olodaterol, KUL-1248, LAS-100977,
carmoterol and indacaterol, in free or pharmaceutically acceptable salt form. Preferably,
the B2 adrenergic agonist is a long-acting 32 adrenergic agonist, e.g., selected from the

25  group consisting of formoterol, salmeterol, carmoterol , vilanterol, olodaterol, LAS-

100977 and indacaterol in free or pharmaceutically acceptable salt form.

PDE4 inhibitors that can be combined with aclidinium in the present invention include
denbufylline, rolipram, cipamfylline, arofylline, filaminast, piclamilast, mesopram,
30  drotaverine hydrochloride, lirimilast, roflumilast, cilomilast, 6-[2-(3,4-

Diethoxyphenyl)thiazol-4-yl|pyridine-2-carboxylic acid, (R)-(+)-4-[2-(3-



30drot averine hydrochloride, lirimlast, roflumlast, cilomlast, 64243, 4-
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1-10 [thiUo%félé‘b' y 2-5[Im Particles having a size above 20 um are
generally too Targe when inhaled to reach the small airways. To achieve
these particle 25sizes the particles of the active ingredient as produced

may si ze.reduced by conventi.onal. neans, e.qg. b 1 cronisation or
Coperior LR GEn RRbiGaL P RonEer Pt A Rt sdls B ed out
by air cl@ssidé igzaldnfithuSdarinicaicting It Bpefabebaymidifiee®8y idhala@sn, Wid |ashe
crystalline. 30Achieving a high dose reproducibility with m cronised
powder s i Rovilef.ppiad @ agesaluBefestbly ped dryesider PRyEIgCeUticyl comporlipsene

aggl omer atgoin%ish%rﬁgﬁ&lﬁﬁﬁm 1£9y B@p{eﬁé/r@d Eﬂﬁ’g &5l kel oRRcH 1Rkt or excipients and

techniques known in the galenic art.

20
Medicaments for administration in a dry powder for inhalation desirably have a
controlled particle size. The optimum particle size for inhalation into the bronchial
system is usually 1-10 um, preferably 2-Sum. Particles having a size above 20 um are
generally too large when inhaled to reach the small airways. To achieve these particle

25  sizes the particles of the active ingredient as produced may be size reduced by
conventional means, e.g. by micronisation or supercritical fluid techniques. The desired
fraction may be separated out by air classification or sieving. Preferably, the particles will

be crystalline.

30  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 conpositions, the particles should be large while in the

i nhal er, but small when discharged into the respiratory tract. Thus, an
exci pi entwofor2/ea@smpl e a nono-, di- or pol ysacchari de oPCIERar2abesehol ,
such as | actose, mannitol or glucose is generally enployed. The particle
size of the excipient wll usually be nuch greater than the inhaled 5

medi canent within the present invention. Wen the excipient is |actose it
will typically be present as |actose particles, preferably crystalline

al pha | ac§0$ewiBNOMpEEabS, tHe:pdrticld A& AP b&RrEHiRGR tRANhhAIG!, Bushaf "ange of
20- 1000 |l am preferably in the range of 90-150 | am |In one enbodi nent, the
| act ose pehen dscbersedmieithe respirhionnudcat Thossingkceipreat, ifonexamplera theive, &- d10 of
90- 160 | of 170 - n - 40 10 Suitable
act ose rauehRafBfi@or B aco e Bl BRISE Rnafle SR Buiee 0BT

avai | abl esmoged, The paniddM¥e bfithe exdpiennail]l usReBHetmsd doft&@ian tRegphledse

SV- 001, Reégitose SVOO%); N%@gle (Capsul ac 60,.Inh%lac 70, . Capsul ac 60

I NH) ; “and™BHFAS “BERGD? Pratnb Ryreiono hsp the xathieoh ki actorsat WBOYPISHY Lact ohal e
100- 300) . pelrestheasiadtb plaﬁk%eﬂefeﬁ%gl @¢diHInRe PPhd labloSSmanshyliRg, agl i di ni um by
wei ght will depend on the inhaler device used, but is typically, e.g., 5:1
to 200: 1, having aaeaenpepd0cle size range ofl 20-¢0Q¢) pmagefeably, in2ie jfangeoffiOef ¥r r ed

enbodi ment, the aclidiniumis adm ni.stered i.n_.the form a dry powder

For mul at116h ST PR by BAPARPTTH o R SR oPagt be Eveteh Vot o by
wei ght  ofh,3¢€higdh BF 9N 160 WA @5Fofaf701:290 1D atd 490ef S0i-t AR 6 f OF _
admnistration via a dry powder inhaler, wherein the aclidiniumparticles
have l&h average particle size of from2 to 5[1min dianeter, e.g., |less

than 3 | ] iameter, . and the lactose particles have have 10 of 2590-
160 1 am - S gBls B0 pffenid B el BER BRGRET o6 o ool Y APy oucter
conposi t i @asfré@DNPInehadiglal Rssyitdse GRIE0 1, Regpitdye SWHml aR ésprodeeyN- f or
exanpl e, be presented in capsul es and cartridges of for exanple gelatine or

bl i st ers UP)iNpeedseripreaq liniatas Ot tsiiar G p1and BoFeulgBOMR an i nhal er or

| nsuf f1 at @G crokAE o626 YlabioRile 863-560, 48 L3QoNEY 1 @R@Hal | y contain between
0.001-50 ng, nore preferably 0.01-5 ng of active ingredient or the

equi Vil ent anount of a pharmaceutically acceptable salt thereof.
At er nat I'Yheelr tio ée gvegnctthle}llaec I8 %rl%gfesenrg élg)clcl{@l%ub%ypv(feelsﬁntiﬁ% V\éntd%(r)l%%e
exci pi ents.” Packaging o e PoEr st st "6 A may be-’sui abl'e FOTC0Hi'tS dose or
mul t i - dosi@hdled deveeyised, Butti g patg e. Of 5: i 200: 1, dasatiplel 30r 4p,1501ee.kor mul at i on
can be pr§5 .iered or netered in use. Dry powder inhalers are thus
classifiedinto three groups: (a) single dose, (b) nmultiple unit dose and
(c) multi dose devices.

20  Ina preferred embodiment, the aclidinium is administered in the form of a dry powder
formulation of aclidinium bromide in admixture with lactose, in a ratio by weight of
aclidinium to lactose of 1:50 to 1:150, suitable for administration via a dry powder
inhaler, wherein the aclidinium particles have an average particle size of from 2 to Sum
in diameter, e.g., less than 3 um in diameter, and the lactose particles have have a d10 of

25  90-160 um, a d50 of 170 — 270 um, and d90 of 290 — 400 um.

Dry powder compositions for topical delivery to the lung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine or blisters of for example
laminated aluminium foil, for use in an inhaler or insufflator. Each capsule or cartridge

30  may generally contain between 0.001-50 mg, more preferably 0.01-5 mg of active



Aclidiniumis preferably adm nistered with a nulti-dose inhaler, nore
preferably with the 10 Genuair(r) (fornmerly known as Novolizer SD2FL),

whi ch i s we=xeryewit he fol |l ow ng patent applications NoPCTNRIN20863793,
W03/ 000325 and W2006/ 008027. Dosages wi Il vary depending on, e.g., the

i ndi vi dual, the node and frequency of adm nistration, and the nature and
severity of the condition to be treated. Daily dosages 15 for a 70 kg adul t
human may typically for exanple be on the order of 100-1000 m crograns of

active ag@bledieRt &iife écﬁﬁx@léﬂft al’Hf)lyntQ@%ﬁirnfa@éuﬁ'cﬂ%c@&ﬂt@&e sAipaebe | 20In a
Phase Ha random zed, double-blind, crossover trial, patients with noderate

to sever eAlBoRDIvebt dievetivaiokiedient (shmapbe piesmieshatieout wicgendi |y (in t he
norning, 9 am and in the evening, 9 pm and placebo for 15 days, with a

9- 15 day washout between treatnent periods. 25Sleep quality was assessed

wi th dai | Backeing cfstheformufpsibn eny bekaitablclar dniUSd»sl@@r muli-dosecieliecradadiedi ng to
the faollow ng.cri tgrl a: .0 No aﬁgkefu ngs Early kenl ng .or awakeni ng once
during t HEShPgREItizdesgdelvernahe frmylagen ?ﬁ&tetr OJPEtRGH & ¥5enBS dur i ng

the ni ghtpo%vder inhalers are thus classified into three groups: (a) single dose, (b) multiple unit

dose and (c) multi dose devices.

Aclidinium is preferably administered with a multi-dose inhaler, more preferably with the
10 Genuair® (formerly known as Novolizer SD2FL), which is described the following
patent applications Nos: W097/000703, W0O03/000325 and W0O2006/008027.

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
15  for a 70 kg adult human may typically for example be on the order of 100-1000

micrograms of active agent in the form of dry powder for inhalation.
Example 1

20  Ina Phase Ila randomized, double-blind, crossover trial, patients with moderate to severe
COPD received aclidinium 400 micrograms twice-daily (in the morning, 9 am, and in the
evening, 9 pm) and placebo for 15 days, with a 9-15 day washout between treatment

periods.

25  Sleep quality was assessed with daily records on a patient diary card using a 0-4 score

according to the following criteria:

No awakenings

Early awakening or awakening once during the night

Early awakening or awakening two or more times during the night

W N = O

Awakening for most time during the night

10



Awakeni ng for nost tinme during the night 4The patient could not sleep at
all Patients treated with aclidiniumshowed a significantly inproved

qual ity ovosbhesgo@onpared to untreated patients. 5 ExanpCe/EP2012/086575
doubl e- bl i nd, random sed, placebo-controlled Phase IIl trial, the quality
of sleep and the use of rescue nedication was assessed during tw ce-daily
treatnment of aclidiniumbromde in COPD patients. 10 COPD patients with
FEV1/ FVC <70% were random sed (1:1:1) to aclidinium 200 m crograns, 400

M crogr afte, [qhe RIiGESR@not JIRG aWal 1ty of steep was regorted daily using

el ect I’OI’]L—G—E' LLaLL%—amd—a—qu%LLamaLWh—ass%ged synpt om frequency
and severity and its effect on norning activities. Rescue nedication use
vas al so B3ReS$Reked WahALLNERK shdwe@§ bioHiffAhMD iBdpatch i GaRY by sibaper oved t he
qual ity of sleep conpared to placebo. "Aclidi'ni um 2051 ncg and 400 ntg

si gni f i caeemippredddysieehtadatisetverity of breathl essness and cough at night,
the frequency of awakenings and the difficulty to fall back sl eep.
Additionally, the production of sputumand the use of rescue nedication
were a somzdipgdpced. Both aclidinium doses also significantly reduced the
severity of early norning breathlessness and the inpact of breathl essness
and cough on norning activities. 25 Exanple 3 In a Phase Ha random sed,
doubl e- bl jnnthoudRIUMNE [HHIGHYise L pREGRV@h trbllddBbhasdBl i@ NtiSe %Maﬁﬂ' of sleep and _
moder at e-t o-severe COPD recei ved inhal ed aclidinium400 |ag BID, tiotropium
18 | ag QDhenst ¢irescedmeligationsvasagsessediduting tvaica-Haifiayeamertiof acliseniwaen

treat menty, BRE QAT 0P patients.
10

COPD patients with FEVI/FVC <70% were randomised (1:1:1) to aclidintum 200
micrograms, 400 micrograms, or placebo. The quality of sleep was reported daily using
electronic diaries and a questionnaire, which assessed symptom frequency and severity
and its effect on morning activities. Rescue medication use was also assessed.

15
At Week 12, aclidinium significantly improved the quality of sleep compared to placebo.
Aclidinium 200 mcg and 400 mcg significantly reduced the severity of breathlessness and
cough at night, the frequency of awakenings and the difficulty to fall back sleep.
Additionally, the production of sputum and the use of rescue medication were also

20  reduced.

Both aclidinium doses also significantly reduced the severity of early morning

breathlessness and the impact of breathlessness and cough on morning activities.

25  Example 3

In a Phase Ila randomised, double-blind, double-dummy, crossover trial, patients with
moderate-to-severe COPD received inhaled aclidinium 400 pg BID, tiotropium 18 pg
QD and placebo for 15 days, with a 9-15 day washout between treatment periods.

30

11



The incidence of sleep difficulties was recorded daily on a patient diary
card. As in Exanple 1, the scores ranged fromO for none to 1-4 for

i ncreasi yozewerdisy of the sleep difficulties. The changeTiEr20iR@56CHr e
produced by each treatnment with respect to the baseline was then neasured.
5 The average score (+1- SEM of the patients treated with tiotropi umwas
-0.011(0.091), which is practically identical to the baseline and very
simlar to the score of 0.061 (0.088), observed in the patients treated

Wi th pl acehoincidBfe et LS ffd: Slab fabldéd ahi@inbd 4 pARhe Al GFENGE bet ween
these two scores (p>0.05). In contrast, the score of the patients treated
10w t h acExadiphé Lithevspores@an2ad ot OB nond te It-hics imaeeinglsevesity of the sleert i stical |y
signi ficant. di.ff . I 0 . 0 I sults
denonst  anmelles FIAE D b BRTRREBIR Boh yed BRAELRARS:AD £ Sduced by
acl i di ni ussélmenais tiodsesasaddwhen t he patients are treated with tiotropium
the 15reference anticholinergic drug currently in the market. This
unexpé%ted effect of aclidiniumis therefore not obvious and involves an

i nventi verid fRrage {efd MR SEMY of 6 lphSlin BN witWotRfpidnt $a$1 €00 @SS Or

m xture of stereoisoners, or a pharmaceutically acceptable salt or solvate
t her eof , Whieh isguadtisaliymdeandahiy théeaseling dndyepfsiBdirde phe sqorees Bi0Pht or y

patients. Acl i dini i t | aj ~ el n.

el i LR Phdftah HIE B a8 RRE Bladhl Pnd ¥ M AaigDRSIADG,
accor di ngdiffereatebetvdenahesg twobeiresi (p>0.08). frespirad the yegpadf thapatsntsftemnsedf r om
asth ni% ° rwﬁl?gc 1 IinClur(rjlt%\?ats I’—H(i% \(/Oe 055)9%.I fﬁ'%ﬂi? I;:Xseqcflesree ?ésaesta(ti%%:;[l)l)y'signiﬁcant

difference with placebo (p<0.05).

These phase I1a results demonstrate that the remarkable improvement of sleep quality
produced by aclidinium is not observed when the patients are treated with tiotropium, the
15  reference anticholinergic drug currently in the market. This unexpected effect of

aclidinium is therefore not obvious and involves an inventive step.

12



4. Aclidiniumfor use according to any preceding claim wherein the
aclidiniumis in the formof a dry powder fornul ation suitable for

i nhal ati om0 2012/1400815. Aclidi nium for use in a dry powdePCTmPaulasison
according to claim4, providing a netered nom nal dose of aclidinium
equivalent to from 100 to 1000 m crograns of aclidiniumbrom de per

i nhal ation, preferably 200 or 400 m crograns of aclidiniumbromde. 6.
Aclidiniumfor use according to any preceding claim wherein aclidiniumis
adm ni st eredage or nore tines per day, preferably tw ce daily. 7.
Aclidiniumfor use according to any preceding claim wherein aclidiniumis
co- 25adm nistered with a therapeutically effective anount of a

corticosteroid, . a- r.ener qi S I P i nhibitor. 8.
act i o o upn Tar it SR ol oRREL s SR B o 0B Bo RS h o, wherci n che
qual i ty ofhashs&epti¢adlyiacqpoabitayr sctchi€ thetof)der B ininipgodhg tHeeubladylobw ng: 30
a) Latency to falling asl eep b) Total nunmber of awakenings b) Early

awak e ng%fee@)mfﬁsf)‘ﬁteﬂlﬂai}e‘?tﬁ staying asleep d) Superficial sleep 5e)

I nsomi a f) Daytine sleepiness or fatigue g) Restriction of activities

during the morning . . . e
2. Aclidinium for use according to claim 1, wherein the aclidinium is in the form of

aclidinium bromide.

10 3. Aclidinium for use according to claim 1 or 2, wherein the respiratory patient suffers

from asthma or chronic obstructive pulmonary disease (COPD).

4. Aclidinium for use according to any preceding claim, wherein the aclidinium is in the
form of a dry powder formulation suitable for inhalation.

15
5. Aclidinium for use in a dry powder formulation according to claim 4, providing a
metered nominal dose of aclidinium equivalent to from 100 to 1000 micrograms of
aclidinium bromide per inhalation, preferably 200 or 400 micrograms of aclidinium
bromide.

20
6. Aclidinium for use according to any preceding claim, wherein aclidinium is

administered one or more times per day, preferably twice daily.

7. Aclidinium for use according to any preceding claim, wherein aclidinium is co-
25 administered with a therapeutically effective amount of a corticosteroid, a beta-

adrenergic agonist and/or a PDE4 inhibitor.

8. Aclidinium for use according to any of the preceding claims, wherein the quality of
sleep 1s improved by reducing one or more of the following:

30
a) Latency to falling asleep

13



and/or by increasing total sleep tine. 10 9. Pharmaceutical conposition
conprising aclidinium as defined in any preceding claim for use in

i mprovi ngvohelxpdedsiity of sleep in respiratory patients, Pa3/Epedi2nee7s n any
preceding claim 1510. Use of aclidinium as defined in any preceding
clainms, in the manufacture of a nedicanment for inproving the quality of
sleep in respiratory patients, as defined in any preceding claim 11. A
met hod of inproving the quality of sleep in respiratory patients, which
met hod 2090mpiiinaRBeastiakslifdsi N9 to said patient an effective amount of
aclidinium as defined in any preceding claim 12. Aclidinium as

defi ned ity Earlyiammakerangs2, for use in treating a respiratory disorder,

pr ef er abl hma. or,. G { ¢ obstructive pul nonary di sease, in a patient
sufferindﬁggghwggfﬁ%??%%%m%%eep. 13. Aclidiniumfor use according to claim

12, wher ed)supb€iciahglaépr ed sl eep i nvol ves one or nore of the follow ng: a)
delay in falling asleep, 30 b) one or nore awakeni ngs, preferably 2 or
nor e, mord 8%t ably 3 or nore, during the night, b) early awakenings, c)

di fficul tyy DaDrist abABesd st AGBue d) superficial sleep, e) insomia,

g) Restriction of activities during the morning

and/or by increasing total sleep time.

10
9. Pharmaceutical composition comprising aclidinium, as defined in any preceding claim,
for use in improving the quality of sleep in respiratory patients, as defined in any

preceding claim.

15  10. Use of aclidinium, as defined in any preceding claims, in the manufacture of a
medicament for improving the quality of sleep in respiratory patients, as defined in any

preceding claim.

11. A method of improving the quality of sleep in respiratory patients, which method
20  comprises administering to said patient an effective amount of aclidinium, as defined in

any preceding claim.

12. Aclidinium, as defined in claim 1 or 2, for use in treating a respiratory disorder,
preferably asthma or chronic obstructive pulmonary disease, in a patient suffering from

25  impaired sleep.

13. Aclidinium for use according to claim 12, wherein the impaired sleep involves one or
more of the following:
a) delay in falling asleep,

30  b) one or more awakenings, preferably 2 or more, more preferably 3 or more, during the

night,

14



5f) daytinme sl eepiness or fatigue, and g) restriction of activities during
t he norni ng. 14. Use of aclidiniumas defined in claiml or 2, in the
manuf act uwe 20f2/@008edi canent for treating a respiratory @cImrder/os@referably
asthma or chronic obstructive pul nonary 10di sease, in a patient suffering
frominpaired sleep. 15. Use according to claim14, wherein the inpaired
sl eep involves one or nore of the followng: a) delay in falling asl eep,
15b) one or nore awakenings, preferably 2 or nore, nore preferably 3 or

nor e, duangﬂ§g@dgkg@%, b) early awakenings, c) difficulty in staying
asl eep, d) superficial sleep, 20e) insomia, f) daytine sleepiness or
fatigue, @umffigylty estayingtasteap,of activities during the norning. 25

d) superficial sleep,

e) insomnia,

5 f) daytime sleepiness or fatigue, and

g) restriction of activities during the morning.

14. Use of aclidinium as defined in claim 1 or 2, in the manufacture of a medicament for
treating a respiratory disorder, preferably asthma or chronic obstructive pulmonary

10  disease, in a patient suffering from impaired sleep.

15. Use according to claim 14, wherein the impaired sleep involves one or more of the
following:
a) delay in falling asleep,
15  b) one or more awakenings, preferably 2 or more, more preferably 3 or more, during the
night,
b) early awakenings,
c) difficulty in staying asleep,
d) superficial sleep,
20  e)insomnia,
f) daytime sleepiness or fatigue, and

g) restriction of activities during the morning.

25

15



