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USE COF Tl OTRCPI UM SALTS I N THE TREATMENT OF MODERATE
PERSI STENT ASTHMA The i nstant invention relates to the

w@s®7/0771632 ot ropi um salts for the manufacture OPCEEP2006/070135

medi canment for the treatnment of patients suffering
from noderate persistent asthma. Background of the
i nvention Asthma is one of the nost conmon chronic
di seases worldwide. It is a chronic inflammatory

di sor der of It he a| rways. Asthma causes recurring

MENTHOE MODE]
and coughl ng. Ast hrm _gmﬂ_m_ﬁ bations) are
epi sodic, but airway i NofA%@@r oni cal ly
present. Asthma is known to occur in different
severity. Asthma severity can be intermttent, or it

ThRNinbRnPiay&itdh eelhiey tdhe tise momfo@mn QaltsroN Bk enanSeceiit bya
varl. ?Ot neces

gl fTRE e S i3 dend S M R byl oma
change i n one individual over tinme. Treatnent

deci si ons are made baﬁg& MinSS¥ éﬁ1¥e Vi ce versa,

the severity cl asst:‘a‘t‘#o‘n‘ﬁ‘e%rs—rgas d on the
fetfimads Plafhotty the pstconpen elyppg dissashs M aldivade. dicie a ghegic

Bhah A td19 2 Rf deBoNhe (b Al Adthth s badsky Rchi®ing %ﬁfsb(!{@,)of wheezing,
sth severity can be cIassM;gdlntO@gl(called

calpiiehinesy, bieathipssness, Ad; pelipe A 1thima af o Fracerpafions) are
ép’lﬁﬁiﬁdrﬂbnt aitwaybiafla@enative ¢ c(lﬁ@ﬁcdlbfrlﬁéseht @lstidna isRacke to occur in

%%?nt SG‘I.EJCI‘I%IS tAI’sl%aﬁ%gg\r%e &N Be i terrfﬁ{ten\{ eonrtﬂ ?anb‘t?esl%elf quﬁt%/dnﬁld,
many pati ents, en
eloéfmytedmye‘teme @@M@ﬁtmlvaemnmndwmua}spdw a@of pevgssarily relate to the
B& B @e‘?gs‘&ﬁbeﬂff %Xﬁ?%on?st hAP&S: ch@/ﬁ&' {5 @k YEvidhA over time.

onaII al so reagiﬁ fo relieve acute s% nmpt ons
{f@'ﬁnealg ffeens g m @gfedtqngqeyerétg§n XiSE vesughe SeEENgy classification

RBVEAs baaoARe hizdikhSeh Gatapgd i nterm ttent asthma.
Synptons occur usually | ess than one per week. G NA
step 1 asthma does usually not require daily

Aedirdiap it@worltiwidei deceppet siiddlmat ofSTNAEG(BaNitEtiep f@)asthma)

Hﬂﬁn{ seggny‘{mc Joks gg?géﬂt(? Eailch @NA{TRE% ei;"‘%&l‘ T'h%‘%\%?ﬁf of asthma

dedernrees(t@ pataeeijo Pp required (see hereto: GINA - Pocket gulde for asthma

management and prevention as updated 2005). For many patients, medication must be

taken every day to control symptoms, to improve lung function and to prevent attacks.
Medications are optionally also required to relieve acute symptoms such as wheezing,

chest tightness, and cough.

GINA step 1 asthma is also called intermittent asthma. Symptoms occur usually less than
one per week. GINA step 1 asthma does usually not require daily medication.

In mild persistent asthma (GINA step 2) the recommended medication is treatment with
low-dose inhaled corticosteroids. For moderate persistent asthma (GINA step 3)
administration of low to medium dose corticosteroids in combination with long-acting
inhaled beta-2-agonists is recommended.

Finally, severe persistent asthma (GINA step 4) is usually treated with high-dose inhaled
corticosteroids in combination with long acting inhaled beta-2-agonists plus one or more of
the following if needed: sustained release theophylline, leukotriene modifier, long-acting

oral beta-2-agonist, and oral corticosteroids.
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adm nistration of |low to nedium dose corti costeroids
in conmbination with | ong- acting inhaled

whzwao2aeygoni sts i s recomended. Finally, sevePE&I/EP2006/070135

persistent asthma (G NA step 4) is usually treated
wi t h hi gh-dose inhal ed corticosteroids in conbination
with [ ong acting inhal ed beta-2-agonists plus one or
nore of the following if needed: sustained rel ease
t heophyl I'i ne, |eukotriene nodifier, long- acting ora
bet a- 2- agoni st, and oral corticosteroids.It is the
ct of t Lnventi.on in hand. t rovi de for
£} EF oaftev e s wemiin Pdend s oDk lmaliefthg f rofihent of patients
subfteing tfenpmoderstegatsisasit hstama ((I}II\NAsithp3)3)t is drothes object of the
1%09@2%% %p%\ﬁf(% nfa()géldliti%ﬂ)ge ‘)ﬂh\élglﬁ%éggl?%llt b ? Yl o]; ﬂ%: trea‘%ment ?f these
pAtientiese patients. Description of the |nvent|on The
instant invention relates to the use of tiotropium
salts 1 for the manufacture of a medi canent for the
treat nent of patientsD theyl erate
P Bis@hERverRidh helates 101@e @@érppwﬁbpﬁur@tsmpl fomiy @A AL tins of a

AR R R R T

brom de. Wthin the scope of the present |nvent|on t he

TEJ équﬁeﬂ ?ﬁl& %B{rHﬁuﬁI‘é}anijdegg khﬁéﬁﬁogf‘]?%’g %h% fgag{ %@ﬁé‘aﬁ%n EP 418
ﬁB&Abén@b@ﬁmﬁﬁhﬂﬁﬁak%@wgﬁﬁpe of the present invention

are neant the conpoundsM@ﬁT&ﬁacontaln in addition to
tiotropiumV_ as counter- n an anion X with a single
negative charge, prefer ani on which is sel ected
fromanong chloride, bro dyde, , sul phat e,

phosphat e, nethanesulphonat@ n traté( mal eat e,

acetate, citrate, fumar arate, oxal ate,

succi nate, benzoate an genesul phonat e contain,

while the chloride, br de, i odi de, sul phate,

nmet hanesul phonat e or ptol ugne$ul phonate are preferred

as counter- ions. O all th alts the chloride,

brom de, iodide and nethanesul phonate are particularly
wheearXx el¢notes bronpge. Mhthinghe srepe of B paeserttiayiiting the term tiotropium

{HPRRY BeAk& AR fé@er&&e%‘ ehel f?ééeéhftlbﬁm' preferably in
formof the crystalline

By the tiotropium salts 1 which may be used within the scope of the present invention are
meant the compounds which contain, in addition to tiotropium 1' as counter-ion an anion
X with a single negative charge, preferably an anion which is selected from among
chloride, bromide, iodide, sulphate, phosphate, methanesulphonate, nitrate, maleate,
acetate, citrate, fumarate, tartrate, oxalate, succinate, benzoate and p-toluenesulphonate
contain, while the chloride, bromide, iodide, sulphate, methanesulphonate or p-
toluenesulphonate are preferred as counter-ions. Of all the salts the chloride, bromide,
iodide and methanesulphonate are particularly preferred. Tiotropium bromide is of
outstanding importance according to the invention, preferably in form of the crystalline
tiotropium bromide monohydrate which is disclosed in WO 02/30928. In another preferred
embodiment anhydrous tiotropium bromide as disclosed in WO 03/000265 or in WO
05/042527 is used within the scope of the invention. From these two anhydrous forms the
one disclosed in WO 05/042527 is of particular interest.

2.
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ti otropi um brom de nonohydrate which is disclosed in
WO 02/ 30928. I n another preferred enbodi nent anhydrous

wa 2wroTpéum brom de as di scl osed in WO 03/ 0002B3I/BP2006/070135

i NWO 05/ 042527 is used within the scope of the

i nvention. Fromthese two anhydrous forns the one
di scl osed in WO 05/042527 is of particular

interest. Wthin the scope of the invention the term
noderate persistent asthma is to be understood as
asthma with the severity G NA step 3. Asthma in the

rit characteri sed
G o our o P etish s i HES B Bt SRGR s i be understood
avorsehntadhaith dm@evemty\EHNA Aepat Aghina w the savepite GiNAatapehis
81%%% én{ggd ‘E}Egalgf dsyﬁﬁﬁ%ng Qéeg eaﬁ)g%lﬁg% Cdﬁtgﬁg% Bgﬁ%ét‘%@ atsﬁl% 1%8re than
mmavmelk; Aypabentmth opROTqEngw haseling PERef paare dran'6§ percent but less

@sh B Bedcintlh r&ﬁ’&&d 6 ﬂ()é:f'gon‘af‘bé%t 5@?]@9%%139;111 ?Bh@d) &fh0 }I)ercent If the
glucocortICOSterOI then the as

RATEBY bastipm & I@éﬁ@l&r%e@fla&l@w@ﬁ% P%{I@NF ngﬁCO(rB%t@rmds (Step 2),
BXP tHealstina fhoaM)aldsBel@nsidard e deRaspdrsickeid. t h peak fl ow
meters known in the art. Spironeters known in the art

are used to neasure the so called forced expiratory

RiBF (peak ierpifatagdlnd vaREY2dn be Mhasurdelt vittd peakdtow meters known in the
HPHLBIIAL Bl inta B FEVD AERuEhL SRR RDE iRy

tion also re

voleme pil @Pﬁoéldl(FEVﬂ) The mefedson deweninadonn el BEReae] ERWente well
sefoliting iheatent of patients suffering fromasthma in
the severity G NA step 3. The invention also relates

to the use of tiotropiumsalts 1 for the manufacture

Dhe @vemibincdysaBlatds a6 tHehﬁe fof aaﬁwpimm salts hsdrih@mianufacture of a

fi.ent f n S The inventio
Slganrl%l}st fi etil t?rgat 1 o peatlelf?ts ts%{fg al gfltrounrln agtgl[’nta in :‘rl_hef seP/ertltH 'BINA step

héﬁl@flamnmpe abb r@iatnedn hamwenof tﬁQifOptm salm@fomﬂrﬁmmfufacture of a
ﬁ%&l@ﬂﬁ@ﬂt'ﬁ E'tl%?tﬁ‘rféﬂ?&if z{sﬁ{rhepﬁl eﬂa”u@ﬁ@s% (é)@% i gﬁtﬂoms The

|nvent|on at es use O
invergionialse rﬁléﬁ:g ey theure obtlotsomwgisalind iﬁqr t @maplhfécture of a medicament

M%@tt@ﬂherﬁfof ashmMagn pﬁheﬁ&@st JueRtifg Sehf &labdiBatfdng, nl“he invention also
e |nv nt|o al so rel ates

T
e Wew3r Mo Rt don ey Y BROrRE R Giedbt fa the
dati@eedi Iasthnmnn phtiantst dm&ehngﬁbnﬁm(tcunhalaﬁthlnm%yhtptoms The invention
zﬁ?&sfe?sﬁé toV\fl uste of tlﬁ{rgﬁluﬁ’lhs\éﬁg t?‘%!g)li & Eﬂa%u%aXt aj_%?glgm‘%%nQ%r the

neatmertett @stém@fln fataed wrlrbntited @hywﬂé actt\em ifbmnvcntlon also relates to
the use of tiotropium salts 1 for the manufacture of a medicament for the treatment of

asthma in patients with PEF —values 60- 80%. The invention also relates to the use of
tiotropium salts 1 for the manufacture of a medicament for the treatment of asthma in
patients with FEV-values < 80%. The invention also relates to the use of tiotropium salts 1
for the manufacture of a medicament for the treatment of asthma in patients with a PEF
variability of 20 to 30%.

Furthermore, the instant invention relates a method for the treatment of patients suffering
from moderate persistent asthma, comprising the administration of a therapeutically
effective amount of a tiotropium salt 1. The invention also relates to a method for the

treatment of patients suffering from asthma in the severity GINA step 3, comprising the

_3-
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asthma in patients with PEF -val ues 60- 80% The
invention also relates to the use of tiotropiumsalts

wd2dooow7mere nmanuf acture of a nedi cament for t hePCT/EP2006/070135

treatnment of asthma in patients with FEV1-val ues <
80% The invention also relates to the use of
tiotropiumsalts 1 for the manufacture of a nedi canent
for the treatnent of asthma in patients with a PEF
variability of 20 to 30% Furthernore, the instant

AdiYiaRtrh@eh 6 ﬁh&ﬁ@e@caﬂy Bﬁé’céfv@ fanfoBt & L@ tAFpRtm @aﬁ% 1. The invention
nts su rom noder.at e persjstent ast
B3 ing orBo LAt SFRREGH Parerls RRIeT AT ShpTs with daily
syfnﬁp&cms \oerr@imsmgtth@idrmntstrammpﬁ atiespeidtichlly Effectivavieroiinost a
?(ﬁmhglsgﬂis to a nethod for the treatnment of patients

ering fromasthma in the severity G NA step 3,
corrprl sing theadm nistration of a therapeutically

Bhd BCLANGR ATDEDesQb o dndih R foP Eiel'{{:@aﬁﬁéﬁt of pat-@ﬂ?s JuPERE B8R asthma
also relates to a nmethod for the treatnent of patients

Wik fEEIHECT GRABHRS SRPPHISHE the AP HRGHED ok Hﬁrquv%@ﬂy

dthetiae Binbiustof attioﬁﬁpmn s'mttlh eIlha Pelehii Grahlby reﬁtéset@tm M@thod for the
nven i on al

FERPh g AR B Bibmd il Y SRR e BB ine e

m;mmrmm@a ofr otfrempetivalIneffctivataeroont dfenibtexpace sddal i Brsnvention
ﬁg@&ﬁa{t&l 3% rh&ﬁo@fjd}"tﬁlé ééa%%ﬁt%‘ a%m% {lpgq&?ﬁﬁ% By d physical

ective anount of a tiotrop e i1 nve
AYBY reomrEHtthe adrnmw@aom ofa th@éappwé‘@ilwffﬁct@fe Apzaunenf

§é{fcfp%hh RIS T Bt ﬁ%ﬂ%ﬁ aWotrQla!%ls aht {ne&%ﬂ%% ,treﬁﬁ{m{ biSdsffna in
er apeu

i aﬁw@&@s aﬁ}'tefs) %pﬁ%%%ncgmmfg th%%dcmlﬁvﬁrﬁ&l%ﬁfc yihgggpeutically

¢fedcavesmbontaf @reiohoﬁluhosralttlh @ht ivahti@nils®felast rlméethod for the

{12 attmen to% av\ﬁl{nh ]ltl 'patlen %wfgh %Eéf:f Valu%Ct y%} P{;lg‘gr ki a%%unlstratlon of

m AT's apelt =6 ective
aﬂmmptutmalla effectveopiamnt sfad tiotlopidrheali ihvBret ingentimhstso relates to a

e h@H ‘?& th® tr@aﬁfﬁ%ﬂﬂﬁdasﬁl a ih B@uérﬁse@hf?%rﬂEfovarﬁﬁfh bR30%,

palensvvl -val ues < % conpri si ng
SRIPRIFFIRG the pl@igratignofa rﬂzﬁpswpr%m e;ffeémee@“ﬂ@% oaﬁﬁeﬁ@plum salt 1.
of atiotropiumsalt 1. The invention also relates to

R WA A ML L
e @;Ie}_alBiZ):gdn!epneﬂ]chE(ﬁslom Sactmpmhcmzﬁrya)eha:futframp treanreat with
doehfanpUER bERERLIREECLIER, LR PR, ARG pigone e
©oty/@Gly-) 3enetype. Therefore, the 1nvention also relates to a method for the treatment of
moderate persistent asthma (GINA step 3) in patients with homozygosity for Arg/Arg
genotype at codon 16 of the adrenoreceptor beta2 (ADRB2) gene on chromosome 5.

In another preferred embodiment the invention relates to a method for the treatment of
moderate persistent asthma (GINA step 3) in patients bearing the Arg/Arg SNP (Single
Nucleotide Polymorphism). In another preferred embodiment the invention relates to a
method for the treatment of moderate persistant asthma (GINA step 3) in patients bearing
the Arg/Arg SNP (Single Nucleotide Polymorphism) as a second controller therapy.

In another preferred embodiment the invention relates to a method for the treatment of

moderate persistent asthma in GINA step 3 patients with the Arg/Arg genotype.
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conprising the admnistration of a therapeutically
effective anount of a tiotropiumsalt 1. Asthmatics

wawrdmmotmaszygosity for Arg/ Arg genotype at codecia/EBR004/070135

t he adrenoreceptor beta2 (ADRB2) gene on chronosone 5

do particulary benefit fromtreatnment with tiotropi um
because the betamnetic is not as effective as in

patients with a 'wild-type' (e.g. Ay/dy) genotype.
Therefore, the invention also relates to a nethod for
TRetehh eRsABAlofity P ASsALe oPRItpHeSit@B8orEE bNMAe Gfehbresdpef beta2
Q%D%g ati ent?u_vvl th hl%r,mzk/og%& t {or Arélgl(%rﬁ%ggenotypet. )

"§ 8" ST B re b e‘kﬂ%’?s W3 31 ongl gpatien
poputdtivosiois Gfected bynotiee npeledtetermeatatorbimdinrarint bhabout 15-20%
' ' r . { . for f
SOMEREISEN pPURES o RuBd et BN %Eo@%ae?s%&%%hng 8{ 4DRB2
pdaEmpridusrew it gytiang Repnt(s8idmgl revadlas] feo patgats who were homozygous
fel MrspRh $Bheticl1BoRNPE PRAHRNELE AT AR 4re Qﬁlintoha?id positiona

I nvention relates to a nethod for the treatnment o
dotBeaekbrepRAss © igaHaLE1-ARNIYESNA step 3) in patients
bearing the Arg/ Arg SNP (Single Nucl eotide
I rphi sm,. as_.a, second controller therapy. In. .
GRS KRR il e o e e B 17 PlePRRRY areaPlldnypeted to use
vt modiufnoinhdlbd ghuceat theonterads plode tatgeacprg sihgledeta-2-agonist -
Fy@- ' . - patients with the Arg/Arg
%ghot ﬂé)%%ﬁ@é%ﬁ%%mn%gygosity for Arg/ Arg genotype
at codon 16 of the adrenoreceptor beta2 (ADRB2) gene

PRicRRIRARSOMR Aro/Arg INP Bngld %E&bﬁ&@P%Zmbfﬁism) are patients assumed
description of a patient popul ation, 'ﬁh S a ete(il .
@fbaaeg H&ﬂ@%ﬁ&ﬁ%ﬁ?l&é@%ﬁ%?&rﬁew%ng&w CIRPY $Hfsgu i long-acting
Beba-20800istst MRerg én@fiddnc dputiatidpiinm bfomideten 1afg &tivgiagscholinergic
have reporte ssoci at.ions.of ADRB2 pal ynorphi sns, wi,t.h

B8 B SRR PR PR P s SR B R £

o pyegaliss 4 alernaah¢ edrewllat madigemat withduw besingsevere adverse side
ilentical) for arginine at the 16th amno acid

position a detrinental response to regular B2- agoni st

use. G NA step 3 patients with the Arg/ Arg genotype

"ﬂﬁéét_eﬁﬁt"’:ck@l:htp;éut‘étﬁﬂ?r @ff@ctﬁftﬁita!rﬂouh{'f%hﬁﬂl gte@@l ltHaO alﬂ&lﬁhﬂo@‘él'd‘h?g or
I um i.nnNal e ucQcarti,caoster ol as S.a on ctln
ey dgsrtsTu G ARER bR IRGREHT Pt ot Agisa, system,

guimdedr hvasan tRatis beihg saeat byg réshachergh AligiciBhP ( Si ngl e
Nucl eoti de Pol ynor phi sn) are patients assuned to have

an i nadequate treatnent response to a second
Eonmedsirdte and perpisiopt ssthohe medicalrftpatragttiwidh corticosteroids is

recommended. However, patients suffering from moderate persistent asthma do often show
daily symptoms over a prolonged time despite of a treatment with inhaled corticosteroids.
In another embodiment the invention, therefore, relates to the use of tiotropium salts 1 for
the manufacture of a medicament for the treatment of moderate persistent asthma in

patients showing persistent symptoms despite of treatment with inhaled corticosteroids.

For moderate and persistent asthma medical treatment with beta-2-agonists, in particular
with inhaled long-acting beta-2-agonists is also recommended. However, patients suffering
from moderate persistent asthma do often show daily symptoms over a prolonged time
despite of a treatment with inhaled beta-2-agonists. In another embodiment the invention,

therefore, relates to the use of tiotropium salts 1 for the manufacture of a medicament for
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bet a- 2- agoni sts. There is evidence that tiotropium
brom de as a long acting anticholinergic my be a

W@ e@anTmet option in patients with noderate pePGI/ERP29NG/070135

asthma and will be adm nistered as an alternative
controll er medication w thout having severe adverse
side effects. The term "therapeutically effective
anmount” shall nean that anount of a drug or
pharmaceutical agent that will elicit the biologica

O tRBEicatdf ﬁl@&@@t@%@rs@fterﬁ aithﬁla e patf &t BBWiR PeiBite@symptoms
@unnn {hat IS ﬁb glrgﬁ a researcher or

SPIT @F By Wi, Rap g é?%?stent ast hma nedi ca
treatment with cortlcoster0|ds i's recomended.

#_g)rv\ﬁ&?errzge Ql?# lagrgfst%ﬁts ééft}g‘ﬁz{ +n%glc£1rt9{5]ﬁﬁgrg %lﬁ‘} gorﬁgors?elré Ei? Hlt dc ombination

vithrdongeaspng betof2-aganisssais rrecrwnmmdhd aﬁhlamery Controller therapy However,
?ﬂfeﬁﬂs %Qﬁéﬁ{gofrgﬁ mbderAe ?&@ﬁfen?é@lﬁgé A& Dfterd W H‘éﬂ%}rﬁsﬂﬁﬁb symptoms

herefore, Telates. to the use of tlotr0|umsats
§GPItE HEA {FRHTIFBICY b BNl SOFSATRAIND CPBPINANRN 1B é?l?ﬁe?ﬁtlng beta-2-

zigfon[msd &f atthdp %hﬁ)b&in&ght tiRShtdiBioh Nthpaidre itiates Mibe m@e of tlotroplum
I nt s ns. despite e

B 3ieRh O p SR STR: B e ol HE BT D o R pRhent

aptiinc el patiestatshening Watlh sysipeonds- deaglttmq)fsdoa;n,blmeml tpeatrnerg wigdr inhaled

(‘Mrﬁ&skeﬁ]&gé %&jd kgg%cu@g%ét{ﬂ@ %nhﬂ s2-agoni sts is also

recommende pati énts suffering from noderate
persistent asthma do often show daily synptons over a

R zpi/é? @Q@tﬂeﬂ prER g€ SRibb&inkht, Qhé ﬁl%ﬁtféﬁ GElaWs tt(hth'e %@@bﬁgotroplum salts 1
et a- oni st I n.anot h nbodi nent the |nant|

hareten ety of p R HMER b1 48 %ﬁmﬁnar%fﬁaﬁmré & fodgate persistent
dgoiimd hied 1 prdfvagtidi’ & bedncho neddircaive Ry mpinishie phti@ad waatre not

rate rsiste ast h ients hﬁ i . .
%({eeﬂlgﬁg]ty cO trol?eed y main n%%ﬁetcgnﬁglﬁ%rrtfég{mﬁ%lﬁ tvv1th p zmlac{]n %ogfl%o&termds and
begasﬁngb@wﬁﬂepammFor noder at e and persistent asthm
medi cal treatnment with corticosteroids in conbination

with [ ong-acting beta- 2-agonists is recommended as

b}ra, Yeiagpo SRIEBIES P@H@Wﬁy he{gwension re]ﬁgtﬁ it fegise of tiotropium salts 1
o fitfeehm@adtire B ARstRiAhRNPRE ﬂie&h@iﬂfen@l&tehﬁ@trﬁ’&lt of h®iima in the

Rt AN HET 8058 SRR R EERBPER: Pt g I balients who

aembngieheﬁta}yl‘onﬁgldﬂd st mainktamaadceaddneolleieothdne mithtihiealed
J:Jll ?&Ee{(?:as aﬁ(ijﬁ)%gfagﬂE bert$|2a§ %ﬁ]fSISO the use of tiotropium

a nmedi canent for the
treatnent of noderate persistent

In a yet another preferred embodiment, the invention relates to the use of tiotropium salts 1
for the manufacture of a medicament for the second-line maintenance controller therapy

for the treatment of moderate persistent asthma.

In a yet another preferred embodiment, the invention relates to the use of tiotropium salts 1
for the manufacture of a medicament for the maintenance treatment of moderate persistent
asthma and the prevention of broncho-obstructive symptoms in patients who receive

already maintenance controller treatment with inhaled corticosteroids.

In a yet another preferred embodiment, the invention relates to the use of tiotropium salts 1

for the manufacture of a medicament for the maintenance treatment of asthma in the
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asthma in patients show ng daily synptons despite of
conbi ned treatnent with i nhal ed corticosteroids and

WO 20000363 Nng beta- 2-agonists. In a yet anot hePCI/EP2006/070135

preferred enbodi nent, the invention relates to the use
of tiotropiumsalts 1 for the manufacture of a

medi canent for the mai ntenance treatnent of noderate
persi stent asthma and the prevention of broncho
-obstructive synptons in patients who are not

QAehty B A stePBh@ ltﬂeqﬂemluaﬁbﬂb@ﬁamSbﬁﬁatlv@wne;stoms in patients who
treat nt. with inh rticostero

R Aty e ie couroR G L T e g e ds

enbodi nent, the invention relates to the use of

];nioa%etrt %R&tﬂgp [ﬁr?fle}éd g‘m{) ?(ﬁlrr}e £ tﬁgaiﬂy(%nq%h lf%]lgtegio ﬁte %9 5P ﬁ‘&?o%um salts 1

e mal'n nance
foe ey anuf@itwa of p epedBamedt fonéhepnamtenaiasrireafmdnt ohotederate persistent

asQsd BlchE BReveyHa (ﬁr’fﬁoﬂcﬂo RALIEE sYRBtoMEin III‘JQIlents who receive
ade uately controll ed by mai nt enancte contr ol

lpeady ﬁpéﬁ%te%ﬁqucq%waﬁretaeaé@?% vagsingplse a@rﬂaﬁﬁe%hgwa%rﬁnﬁae inhaled
beticostraig aNbddcted ﬂrétn&nmg padtii dRIne pprefidsdedbutixocortpropionate,

RPREDSRTOebr el B frerr e oiRinotre Srnle: duirasere
fmometakenes eiclenahili¢, mefleppnittee N E126, dantmetlasane, (Nehmpymétbyl 60,90

5 LSRG TR ) S R L1

dipyee - ﬂa%[é%tﬁmﬁlil@meo phum et tegahydigfuramdS et e diflueraot 1 firhydroxy-

mﬂmetoxfoomo@ Bﬁ)p[@ﬂylﬂx%%ﬁfb%tat [ b goéarm%ﬁﬁ& &nd
preven i Qn _of

4@%3@&9@%&%@@9 1566 patPRerally ip drerfera .05@659?6%%?

mnﬁmﬁaxam diaserdontird tﬁérebf sat spivhally inhthe dral eftthe salts and derivatives
SOLLE FRSLL L 510l ety B0t her pr ef er e

Sdi freh |on felates to the use of
tiotropiumsalts 1 for t he manuf acture of a nedi canent

o '\%ét RfotiR 3&%@&@@ Efbb &ﬁ%f"%ﬁ@ 1n9£1}ti%gtra%ﬁ kb hu@ec‘ 6 &(gth{;)\fum salts 1

step preven I on roncho -obstruct

%Dy st BaRfaGiurg of aémﬁdscamat fos thsi MaingnpresdieaRGH OB pRySESePersistent

SeHthd ald @ ﬁﬁervéﬁidﬁecfftbrémchb doRhadtRe sGRPIIEORIRALOItHFho ékeive
referred enbod t he. i nven

{ anot
Py B Tnsire CrdisTor FHaBER OB LD as €8 oo s gherein the inhaled
catictsaecdidrieseddctal fined iagene Munfsolidd, beclomethhemanti@mcinolone,

(ﬁ%rﬁ?@tﬂug sg@g %%&as%%%s 1&&%@ deaﬁoﬁféﬁ%%lﬂé‘ dS"f t1156 dexamethasone,

preventron o
@{ﬂ@mrseth\ﬁ(ﬁom%@emﬂ;@ro 170-[(2-furanylcarbonyl)oxy]- 11[5 -hydroxy- 16¢-methyl-

3-oxo-androsta- 1,4-diene- 17 -carbothionate, (S)-(2-oxo-tetrahydro- furan-3S-yl)6o., 90
difluoro- 11B-hydroxy- 160-methyl-3-oxo- 1 7a.-propionyloxy-androsta- 1,4-diene- 17f3-
carbothionate and etiprednol-dichloroacetate, optionally in the form of the racemates,
enantiomers or diastereomers thereof and optionally in the form of the salts and derivatives

thereof, the solvates and/or hydrates thereof.

In a yet another preferred embodiment, the invention relates to the use of tiotropium salts 1
for the manufacture of a medicament for the maintenance treatment of moderate persistent
asthma and the prevention of broncho-obstructive symptoms in patients who receive

already maintenance controller treatment with inhaled corticosteroids, wherein the inhaled

corticosteroid is selected from among budesonide, fluticasone, mometasone, ciclesonide,
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al ready mai ntenance controller treatnent with inhal ed
corticosteroids, wherein the inhaled corticosteroid is

wazlogoetae f r om anong predni sol one, predni sone, PCT/EP2006/070135

buti xocort propi onate, RPR- 106541, fl unisolide,

becl onet hasone, trianti nol one, budesoni de,

fluti casone, nonetasone, ciclesonide, rofleponide, ST-
126, dexanet hasone, (S)-fluoronethyl 6a,9a- difl uoro-
17a-[ (2-furanyl carbonyl)oxy] - 1l b-hydroxy-

&HaFruRsrhothy 1%009@ - O3V 8- [(ﬂf&anﬂ&aemryl)&y] 11 [5 hydroxy—160c methyl-

goggragg L hl dleT? IE% hc%gh,ogl}ggnz} %t% ?‘f& %1 gﬁaoacet%te optionally in

thé dlerpt Of)ﬂhe mydemates aameintishers ot distdieenesrs thereof and optionally in the form

qroge %@{s%a 'aeﬁoaqfvg AaEboprhP LRl sy ALPACRLRLE (BNP-

Annmfeisnesrte staroids a@tv@lp@@ nféﬁrgnqehtera@mfsalm d@pwtmal Hyglrates or
(el QRO wfn@ﬁ‘ n?a%l xS, @Qnﬂ)?ﬁrs OY?B!;S & sa{lﬂea&ﬁ?lfsnvattﬂ%s of the steroids

sol vat es and ydrates t hereo yet .anot he
PaePeralled r@%bﬁlﬂtﬁséﬁg 2 W6 eRHURIA PG M B TRy IpGath Gu{phgbenzoates,

Hosphaas; Bphidoisads, SceltatésQ prdpithat® ndih adib gerephkplaates, palmitates,
r the nmai ntenance treatnent of severe

%@%§e§9%ﬁ¥0%§%hna and the prevention of broncho

-obstructive synptoms in patients who receive already

i {&%ﬂ@tﬂ&&&%ﬂ’e& \Aklbg[im{e'h? %éﬁ@%ﬂt}}@gt Blafed I?dalth%%se of tl%troplum salts 1

costero nthe in cortlcostero
96 Iheomarhigtemo romgicament & hedmainisaancs tesaivaat aé moderate persistent

lsﬁﬂrﬁﬁEﬂME Q%entméﬂcﬂg » obfsirﬁ’éti\f@ %?ﬂﬁ@)msniﬁ Fati@ROP&ring the
%jc esoni de, rof|epanid ST-1 dexanet hasone

§/Af3 %pmtaﬁw ogal %hr&ppls%? )‘f[hio receive already maintenance controller
@ea[tlﬁlantf\mt}ﬁﬁmt@&rcbﬂiwit&mmg]anﬂIloﬂg- :h;yldg Oxti-2L Bgonit, Rtlerein the long-
%cél)ng ?)Ef?lbx—%g?m%% %eleéte% % AR élﬁnog% ﬁﬂ §eéglt Q%ol!_;]l%%ro% Iblljtglrteml froxaterol,
@rwmob)@enbm@a)l,nfen(btyﬂol Fopnraoterol, hexoprenahne ibuterol, isoetharine,

@‘eﬁ’zﬁ Q' ROYdafbi¥a dﬁlgﬁﬁt 0l Jmegu ﬁ]l?lg emet‘lqglgferenol orciprenaline,

b onate an §1 no - or oac
l?}p‘%qt‘%?ﬁ]a IPF%FaFCFPlt werortfap 1&¥ 33 XHe Hf%l@ﬁa%abgeter@héﬁlﬂneé%ﬁﬂssoterenot

QlpHbn@SoICHiRANRICS tdrh@aIpR thBiﬁteQ@lt cenakbas (|:nT AReos eF éﬁr@lf)terol ),
TSR GUTART Wi e E R O otk e
ahylodingiexylbh - bllityb fHenxmesdfcmt@aideq S5t [BGXS i¢sBietifyl- indan-2-ylamino)-
T
mmaaoamrmélspkpémﬁwtbﬂ] “ominsr oty (30bbemagdtiaaptone, 1-(2-fluoro-
SYJBRBheh 1) D3fA. B0bS 2 WNEaZoBA R D MBethyl-2-butylamino]ethanol, 1-[3-(4-
methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(1-benzimidazolyl)- 2-methyl-2-
butylamino]ethanol, 1-[2H-5-hydroxy-3-oxo0-4H- 1,4-benzoxazin-§-yl]-2-[3-(4-N,N-
dimethylaminophenyl)-2-methyl-2-propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-
benzoxazin-8- yl]-2-[3- (4-methoxyphenyl)- 2-methyl- 2- propylamino]ethanol, 1-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin- 8- yl]-2-[3- (4-n-butyloxyphenyl)-2-methyl-2-
propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin- 8-yl]-2- {4-[3-(4-
methoxyphenyl)-1,2,4-triazol 3-yl]-2-methyl- 2-butylamino }ethanol, 5-hydroxy-8-(1-
hydroxy-2-isopropylaminobutyl)-2H- 1,4-benzoxazin- 3-(4H)-one, 1-(4-amino-3-chloro-5-
trifluormethylphenyl)-2-tert.-butylamino)ethanol, 1-(4-ethoxycarbonylamino-3-cyano-5-
fluorophenyl)-2- (tert.-butylamino)ethanol, and N-[2-Hydroxy-5-(1-hydroxy-2-{2-[4-(2-

_8-



10

15

20

25

30

35

al ready mai ntenance controller treatnent with inhal ed
corticosteroids, wherein the inhaled corticosteroid is

w200t f rom anong budesoni de, fluticasone, PCI/EP2006/070135

nonet asone, ci cl esonide, (S)-fl uoronet hyl

6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl ) oxy] -1

b- hydr oxy- 16a- net hyl - 3- oxo-androsta-1, 4-di ene-17

b- car bot hi onat e and eti prednol -di chl or oacet at e,
optionally in the formof the racemates, enantioners

Wdr@iﬁﬂpﬁé@@-"éﬂfa&arﬁﬁ@f plqényp}rwhﬁ&hn@r}n Eﬁt}ﬁﬂ) ptient/ N efofamMdef optionally

I ves .t here

alts ol vat
iy St R RBReR ) FEREPBRReE S o OaaL e
p}e]frmam«z@caﬂky aangptadd bdd addiden sal@atand éls, hyllydesathersobr
sol vates thereof which nay exist. Exanples of possible
salts and derivatives of the steroids may be: alkali
et wit agathesprefeueh eadofliorens tamipventwodelaies ¢r theesagkiietmpium salts 1

RRleSmafitheRER %ﬂ@ﬁdﬁﬁwnpﬂ)@ m&ﬁ%ﬂaﬁ&q}@aﬁﬁ’éﬂt BAt&Rre persistent
acetates, pr Opl onat eSOIz,ﬂhOf%s en p osp hat es

P gk e ProyrRHanaafds Bates. symﬁwénvétpa%%% paring the
Argher s@dtypahiochbdsrnts, (chidgosome B}Wlwlrebﬁk/@hlﬁ}@dsl @ndifenaf®e controller
0

el g St adrietd s S e hE Bt ZafoniSuevistsin the long:

peing ibstachhg @t mweleated frdme apoey bambaarodfbitotternt warbuterol,

c191?o%‘terr810‘fén\6?er§1yf’ﬂ%1%%‘ﬁ | ﬁexl%ﬁoén‘if‘ﬁes g%b VﬁrBi ?ﬂbﬁ@f’ol ﬁfr?éa@&g

ecelve a

D o g e, CHF o0 (< Ta
@Mstdr%@ﬁﬁ&éﬁl .gs3- @41({161[911{3@@@/&2 g hh&bRy-3: hﬁﬁ&@n&tt - henyl)

rern eta- -agonl s

%\f/ﬁ%‘ﬁ@%ﬂ ﬂlﬁﬁé‘P’@rn} ¥ Bragil frioiees &5, Brids Gy Bingpr-2-ylamino)-

Cal itk eredly]] - &hedioni-a Hodyindlandioae of- hydr@imt[er{@l {[3 (2-

I]lexOf%{}}%%gipr%%ﬂ]su%a%rmlgeﬂal %&?togetgapfﬂ%é?)i{z@? azoﬂlg Zé)?o(glﬁ:b} (2-fluoro-

@ﬂlgdlpmepmmm@ [%(lrmglnldazolp} dontthyldl- butryblprnm]eth@hql THDB- (4-

f“ﬁ%ﬂ%ﬂ%ﬁﬁaﬁmﬁ@%‘é?lih”%ﬁ{eﬂ%” i e >

lafdr@@r%@f%ﬂél 4 enm&@nf&y ]-2-[3-(4-N,N-

(Iﬁh’iet 244 8ino henyl) 2 methyl-2- prop lamlno]ethanol 1-[2H-5-hydroxy-3-oxo0-4H-1,4-

A G G G A T I T
Bydraxy( 5,08e-BiHR 1 Aylenizovchain- 2y1j} 23 fA- (mjp-butyloxyphenyl) 2-methyl-2-

ﬂ&r E%lgﬁl%%etgéﬁll] (A1 ?ngdf&é% i k- 3;&;{‘% é))f(:gzsoxa?lﬂ%—ﬁrl] 2 {4-[3-(4-

@glhphnﬁynyl})éﬂqﬂﬂn]mzoh iythle2 }n@[t 2} butylamino }ethanol, 5-hydroxy-8-(1-

}}%gﬁ%oxﬁg@mnﬁﬁ%ﬂ —!2H]-1 leben%)&gfn% (4H)I on621 (4-amino-3-chloro-5-

- benzi m dazol
g;petbylﬁb@ )a t%-]bélfmgﬁlélp)et@no{ 3- 4(e4hoxycarbonylarmno 3-cyano-5-
fluorophenyl)-2- (tert.-butylamino)ethanol, and N-[2-Hydroxy-5-(1-hydroxy-2-{2-[4-(2-

hydroxy-2-phenyl-ethylamino)-phenyl]-ethylamino }-ethyl)-phenyl]- formamide, optionally
in the form of the racemates, the enantiomers, the diastereomers and optionally the

pharmacologically acceptable acid addition salts and the hydrates thereof.

In a yet another preferred embodiment, the invention relates to the use of tiotropium salts 1
for the manufacture of a medicament for the maintenance treatment of moderate persistent
asthma and the prevention of broncho-obstructive symptoms in patients bearing the

Arg/Arg genotype at codon 16 (chromosome 5) who receive already maintenance

9.



10

15

20

25

30

35

met hoxybenzyl - am no) - 4-hydroxyphenyl] -2- [4-
(1- benzi m dazol yl)- 2-nethyl-2- butyl am no] et hanol ,

WO 2§02pFF6hydr oxy- 3- 0x0- 4H-| , 4- benzoxazi n- 8- yl | PQFEBR0(61070135

N, Ndi et hyl am nophenyl ) -2-net hyl - 2- propyl am no]

et hanol , 1-[2H 5-hydroxy- 3-oxo0-4H 1, 4-

benzoxazi n- 8-yl ]-2-[ 3-(4-nmet hoxyphenyl ) -2-net hyl - 2-pro

pyl am no] et hanol, |-[2H 5-

hydr oxy- 3- oxo-4H |, 4- benzoxazi n-8-yl]-2-[3-(4-n-butylo
é@ﬁ%ﬁ&yﬂraatrﬁemlﬁyinh@led RH @Ry t@BI R @hd @Jﬂm&hg beta-2-agonists, wherein

1%1& loqge%cﬂaégﬁtﬁg%%mst is ﬁrztedﬁFq%glégr)l(g %c%}{(])ferol Hrmoteioﬁll La?meterol
CRFrEBYE -T2 PRGSydravaimaetejodzt )n3uid! { 6- [3-Hiydtoox J—(4-Bey (rbxy-3-

@#Wa%ﬁ'ﬁ%ﬁ?gwygaﬁlﬁgf)@&&@%} Aty toeliBRRERSREe, 5-12-(5.6-
Dieitfyfliodaned- s nly hydroxy-evhyl -8 by drbwmi Houndiiarbbne, 1-[3-(4-

ﬁleﬁléx@&ehl%ya%ﬁ Mlyéwxﬁ%le% Hyza[lpc15benzmudazoly1) 2-methyl-2-
fl uor ophenyl I am no) et hanol

]P ]laﬁﬁéll? g(tbanoé,_]( [éH—ﬁ W oxq i -benzoxazin- 8 yl] IEI-[Z% (4-N,N-
ﬁlﬁr&wrﬁﬂﬁﬁﬁ Zbezlﬁieﬂ@l Dypregyilaophiemyl, ]1- [ﬁmyihgmoﬁy}s &lo-4H-1,4-
ona In the
PR e 3L R RS S E¥h R 2 o biai o, 1 1om-s-
hmlrom%okty 4ih & 4pearoracot & gllcal3- H-abogpigiphenyde?-thethyl-2-
t

A hhioal, s P ke oAl ol b

mp&o &fsréle@ﬁ)tlb?olf tiggzoh Myslat-meethyl2obutylaeined athpaelt yrdeN de Iéydroxy 5-
(flelgycﬁ'@ﬂﬁ@-t{2f[Qf(2IH§I§rOE@-|2Dﬁ1%§13§tﬁyltaﬁ1%ﬁ)t)%@ﬁ%@fﬁﬂﬁ/?&\‘ﬁﬁ@} ethyl)-

ersj.stent revention
SIE?BQ[ IvigEpanyigde s%Pﬁ’BP%Bism t B)gffa L ibsraseaes éhet HRNUEPIA, e
dienatypersahd @pd@mllgzﬁhe( pﬁwmanﬂagrealg) amhq)tatﬂe etidadditibeasly and the
lcl%drr%}l C(l)lg%gor o(?f(c)fﬂt IE)et enrletgcrs eniaet tlf)rrl]egd %\%eotv }f com eogmds[ formoterol,
sefreeteioh GHile-4236 g-azm 2(@5 @epambt@cgb i B{4-{6& [%éiy@mweﬂ -f4-bydroxy-3-

IR0 AR -l b AL 1oy R bl en S BIRMARILS: (25 6-
Bicthiriedasn2-yi9 %&tlehbdroxsré VBtSehxﬂroxyryiggmo in-3-one are, and N-[2-

Cghmpgt (QLh d_Si_élepilQﬂi[Ef(QJhydﬁo@&@uﬁ}@hyln&hylbﬁhﬂbb%éﬁﬂ] ethylamino}-

B(QIPF Y[léfwa?‘&fg‘ypér%f‘ﬁla Y 8t %?{Fdsoﬂ%ﬁﬂﬁg&mﬁw Bhibfyqcemates,
t}le eatimipneen, mh’.tﬂ diahexryhen yhd bptigta)ly blengeinesed] ddoeBmcdeptable acid
?ddﬁt rsg&?th% l#ﬁéﬂ%@yﬁgg@th%{eé& 3m Egl)i n- 2- one,

4- hydroxy 7-12- {[2- {[3-(2- phenyl et hoxy) propyl]

Ek‘al ané/ﬂ ph}aﬁﬁzﬂ')()hc]glcaﬁma i)}a%iehééll(l addltlon salts of the beta-2-agonist
benzot hi azol one, fl

@FCHW&?&)WB%WQW}O@YC fhf Ph(d}‘rn%‘@thqall]liy@ﬁgedqta}hlg sajts which are selected
freihydongd-thalialds afhp@beilbad edid, hlydrdbdomicdrcid, sulphuric acid, phosphoric

acid, methanesulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid, citric
acid, tartaric acid, 1-hydroxy-2-naphthalenecarboxylic acid, 4-phenylcinnamic acid, 5-(2.4-
difluorophenyl) salicylic acid or maleic acid. If desired, mixtures of the abovementioned

acids may also be used to prepare the salts.
According to the invention, the salts of the beta-2-agonist selected from among the

hydrochloride, hydrobromide, sulphate, phosphate, fumarate, methanesulphonate, 4-

phenylcinnamate, 5-(2.4-difluorophenyl)salicylate, maleate and xinafoate are preferred.
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met hoxybenzyl - am no) - 4- hydr oxyphenyl ] -2- [4-
(1- benzi m dazol yl)- 2-nethyl-2- butyl am no] et hanol ,

WO 2§02pFF6hydr oxy- 3- 0x0- 4H-| , 4- benzoxazi n- 8- yl | PQFEBR0(61070135

N, Ndi net hyl am nophenyl ) -

2-met hyl - 2- propyl am no] et hanol

| -[2H 5- hydr oxy- 3- oxo-4H 1, 4-

benzoxazi n- 8-yl ]-2-[3-(4-nmet hoxyphenyl) - 2-net hyl -2-pro

pyl am no] et hanol, |-[2H 5-

Ma&gxﬂ eeffedﬂalr-k the 4alRes¥Z X@E ciseSof ¥hihrelerbBse (cdted-fRIM XinBng the

W%ﬁ% SIS p e kR oL aD R Rishemhsatiovjate gna

fidafome; biowlyiph ey #)phbnyl@indamate. i s -ddupkrdph2ayl)salicylate and

«%@é@%l%%ﬁ%&é%par %%ﬁé%&ﬂggﬁé%}a& g’éﬁ[cgﬁ}lly p§efe&%d are the salts of in the
¢asaob Emmoseacti srlegle tgm tdiydrochlorided swtphatechgroifigngate and fumarate,
&fr \lV]‘llt:H @Henf?}ldh)é/dhﬁ‘l?ﬁi@%’llle)rn@urﬁfrﬁtte -anQYhiham BOLELBARAY preferred. Of

| - (4- et hoXycar bonyl am no- 3- cyano- 5-
IRV hERRATADCE. %(th%ﬁdﬂng_ th]tl‘i/}né(ﬁﬁlt%ﬂ?)létf‘i’ifg}%qml fypgrag dihydrate or
foZmbieelil osrifubralatdl hytegke oxy- 2- {2- [4- (2-
hydr oxy- 2- phenyl - et hyl am no) - phenyl ] - et hyl am no} - et hyl
) - phenyl ] -formam de, optionally in the formof the
Aay efates, to tteetemn dotai Hagorsst atshéndides heefeomee & thadelevant
i I . ol ogically acceptable acid
%%gjfl@?gllﬁ %gflgtgrégﬁg&tgﬁg hydrates thereof. In a yet
anot her preferred enbodi nent, the invention relates to

Inl'bﬁyé{' SfotBEr éﬂﬂ%d'irﬁ@ﬂtliﬁ@ ﬁl@éﬁtﬁ)nl rellf€s ke RV tRELPuG é%ﬂits q for the
nt enance treatpent of. nodera

medi canent |

pardpdiig i aag?qa%negngort%trfﬂi@e@rﬂf TSGR BTONER A ima wherein the

paieat ardi¢hildien s;yafetacbryschﬂrdrqm@tduegﬁr&hhem infge fpf&eréblg/yéﬁ@er than 10,
eerr]l(%n ere era?l Olql’l cr nfg’ m%era?ie Z.l CI' ?han ears c.Jn a

al 1 eady Phar At €nan ¢ 5K o Pr rdat e plesd

partlctulaiqstferrod dwmbadichenbihg-chddren ag mngerzhara@ wurs Déage.

wherein the I ong- acting beta-2-agonist is selected

fromanong fenoterol, fornoterol, salnmeterol, CHF-4226
](n:arrpjdgeg apscighe e@p%ﬂ@feapon §elates to the aforementioned use of tiotropium salts

ﬁw(hére{lﬁpe{r%aﬁlyﬁﬂﬁf)fddml?d&s@ [Ji'é‘fgfa@&yl' 320 ug, more preferably 2 - 15 ug of
dr 0 %qeérg)élgﬂjgrg %/e o h ?gng)%g% t&e Pgey Sgt 1&6@{19&{6]%& to the
afnd:atenﬂeyddamb m)ﬁ)letrd)plﬁllyld;B.DS(! weetey per@atty thdldviyraal dose 5 - 10 pg of

l 3-(4- met hoxybenzyl i no) -
ﬁ‘t%‘%“r@gy% B ‘Pgerfd %4 ((1 ggnz?)r;ydgrz%?/w )am o)

2- et hyl - 2- butyl am no] et hanol, 1-[2

iﬂ'aﬁlomég Eﬁj?éyt tRe 91‘&961& invention relates to the aforementioned use wherein the
zoxazin-8-yl]-2-[3-(4-N, Ndi net hyl am nophenyl)

tl%rq?élfrﬁﬂlltszl_ HE @Bwrgﬁprﬁg]on@q Wéﬁ)&ce preferably once per day. In another
dspb@thdpilayeihit @x¥ntforoRiteédhb tHe #orementioned use wherein the tiotropium salts

-E%Q’Z a@%tg{ﬂﬁéﬁg%emP‘[nf%_grgrq%tlethgPhenyl) 2-met hyl -2-pro

Use of tiotropium salts 1 according to the invention includes the use of the solvates and

hydrates thus formed, preferably the hydrates, most preferably the monohydrates.
Based on the amounts of the active substance tiotropium 1' administered per single dose as

specified hereinbefore the skilled artisan may easily calculate the corresponding amount of

for instance tiotropium bromide and/or tiotropium bromide monohydrate.
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hydr oxy- 3- oxo-4H- |, 4- benzoxazi n-8-yl]-2-[3-(4-n-butylo
xyphenyl ) - 2-net hyl - 2- propyl am no] et hanol,

WO 24027 F6hydr oxy- 3- 0xo0- 4H-| , 4- benzoxazi n- 8- yl | PQF/EE20PE070135

(4- nethoxyphenyl)-I, 2,4- triazol-3-yl]-2-

met hyl - 2- but yl am no} et hanol, and N-[ 2- Hydr oxy- 5-

(1- hydroxy-2- {2- [4- (2-hydroxy-2-phenyl -ethyl am no)
-phenyl] -ethylanm no }-ethyl)- phenyl]-fornman de,
optionally in the formof the racemates, the

enanti omers, the diastereoners and optionally the

RS OBEOLRRL) LY RSBl T BE1S 00 R Gy b i

Bhaus pohyese ahpoongsuhcaleot bavel tp bs prapatedriolinhaitle- ARE Inhalable

= TA. : .. .
ér_e]e%ﬁl{(éig ﬁfggl e dlﬁlgélgi?l% ?)E)g)_(iﬁrﬁ,)dl?rgg(fi}l_a&‘g—contalmng‘ metering 'aeroso‘ls or
mgcplblxlyﬁj@p qubhgqmtyongt h@[ahhiem]wdhg)@yp@ﬁylg to the invention
ccpllt'atlﬂﬁln TREMARDARY Eefl@rle%mo?@lly §11xe[d2W1(hE’%1®s1o%§&ﬁw dcceptable

I ndan- amno- roxy-eth rox-
qz;ca:m:rﬁgﬂ rthsn @ﬁéc%eéa tmeqq_nt {ﬂzentpp);]dF 9rm propellant free inhalable
Dl tlonk Y6 9xInded chdceh#ate2or sterile inhalable solutions ready for use. The

QRYRERTRTR My aRlals SENMA: p ST e ety BV o e deseribed in

wptei deteal ihythe mext pert b thaspécifitrionacenat es, t he
enantioners, the diastereonmers and opti onal | y the
fhar macol ogi cal |y acceptable acid addition salts

nhalablsfpowslats wineh pgniziady to Be digtropmrnarpIpeafeiged according to the
fﬂk}@i{tfﬁc Pﬁlﬂ%lﬁﬁif b f@aERhARIE p@@/ﬂ&s MSE WAthih §1€|1ﬁv%nﬁ$n contaln

he bet a- oni st cor i nv
AAERRE D07 BT SRR AR Bl BePiierah 408 (Sedechaptcularly
Iﬁmmimﬁtyromg td 03 %aOt paditulaynmetahar dccomigho thy thivelxicantigally, are

acid suI huri.c .aci p r
Ao s CERERI S0 2% anapiog aci o
‘Souconounts afcmcvimpluan spesifaai above nterbiasedaqri dhe atrevun teorf |t1©tr0pium cation
%It hed - hydroxy-2- napht hal enecar boxyl i ¢ aci d,
4-p enyl cinnamc acid, 5- (2.4- difluorophenyl)
salicylic acid or maleic acid. If desired, m xtures of

Tﬁkﬁe;@ﬁﬁéﬁﬁmt honssl @ ltlféspdifpd/seﬁbist@e ?&sé&ﬁ@ﬂke‘hﬁo@ hRkRéfred by
the%altaméag rding.to the inventi.o the sa

Hab B Srehals Wit gD el S the arthe excipients
iydnoahdiog itelthe 1111@6@[10110 rmaRiathe , beswilx pitext &, eXDllp(.BlIBhahleh are obtained by

e L R T DA e

xi naf oate are preferred. Partlcul arly preferred are the

E?Arﬁ}%e%f frsolicans %c&%m%ﬁl &éﬁﬁg@ whghehad (501 ARPRG e

drochl aori'de,.” sul I ci nnamat e,
glhﬁlgblg PaPAess éﬁ)rolﬁﬁé]ﬁy}e)lgl&ql?tgewasqqdlgﬁao the invention include

monosaccharides (e.g. glucose, fructose or arabinose), disaccharides (e.g. lactose,
saccharose, maltose, trehalose), oligo- and polysaccharides (e.g. dextrans, dextrins,
maltodextrin, starch, cellulose), polyalcohols (e.g. sorbitol, mannitol, xylitol),
cyclodextrins (e.g. oi-cyclodextrin, B-cyclodextrin, -cyclodextrin, methyl-3-cyclodextrin,
hydroxypropyl-B-cyclodextrin), amino acids (e.g. arginine hydrochloride) or salts (e.g.
sodium chloride, calcium carbonate), or mixtures thereof. Preferably, mono- or
disaccharides are used, while the use of lactose or glucose is preferred, particularly, but not
exclusively, in the form of their hydrates. For the purposes of the invention, lactose is the

particularly preferred excipient.
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xi naf oate, of which the 4-phenyl ci nnamate,
5-(2.4-difluorophenyl)salicylate and especially

WRadtase are particularly inportant. Parti cuPGr/ER2006/070135

preferred are the salts of in the case of fornoterol
sel ected fromthe hydrochloride, sul phate,

hem fumarate and fumarate, of which the hydrochl oride,
hem fumarate and fumarate are particularly preferred.
O exceptional inportance according to the invention

WathirDtheBE e O tHeliBd1at1e pdivayd hadRdias tes fHe TN c@Kih the eX01plents have a
hem funmarate h dr at.e. 2gfoer encg @ tbﬁe terlgr ﬁ1§0
PIHGHIT SYIHHY “ﬁ% Pt Uh o e B e RECCTE Y (B G8 '@\l fit YVHm, most
eefnitlpbhetmsend 5 ok 8Qures Ittrhayr eofetinied seery epprapigdtbér add finer
FORR Bkl M FR Bacd B BT | 41510 88 Bipieapapgrioned
dhyvet Reeserfomt pecipicntt arppdsr slasteddrom greegrpumst passible excipients listed

NEIHBABrel hﬁw%&ﬂa@@ barBER %'Ihgf l?é"det&ﬁﬁﬁ&ird%ngm&hb&dﬁrﬁﬁvn in the art
e;gunger f han nore pref era 'y younger than 10, even

fgr WP&MW%%%@PM&WQW Ang g Enalhy.yn Orieh ipeprepare the
inRaable p}é&/ﬂéﬁ a@cfora@g to tHe iBvdndioh | ﬁiﬂrc&ﬁseﬂr@s&ﬂﬁl&dtlotroplum bromide
%{B:bgr tct ee% %1 gatrrel%ﬂgr ae ear%f:H to 10um,

A R ar TP PR R el hertish Featba o 10w
paticttalyapefeeatdn froonk th Yyse, isfaddadab rth‘fpﬂ:xsr[plemlrmlstute (cf. for example

W 65/363@% ?a%gr%ﬁlé 'Brj d T}édcg%gg ¥c§}%§ﬁdﬁr eafnﬁ rnﬂ\}lo}ﬂls}ng acfife Whstances are

nor ewp otr prum
@l’fléliifem‘lorlaﬁt anot her aspect the present invention

relates to the aforenenti oned use of ti otropl umsalts

ff vr/nere* er each individual dose 5 - n}g of . .

NGt PEPHEAIMPeRF e SEHRIFN SRS Ut &nibe FesD pddt Pifgulary
peﬁzﬂm tol Ube emlpentsrvehai Bsvetaomédiepaafice eine ot 1®NE0 pusend a 10 % fine
Con oP t5h ;L%otropl umsalts | are adm ni stered once,

% P erably once per day. In another aspect
the pr esent invention relates to the aforenentioned

Ei %Vﬁ@g nﬁdrpcle b&e t1§ ﬁES[nQ ﬁbﬂérﬂlé% %Svallue & tﬁ? Q/gfﬁ'hﬂ:' (ﬁgtﬁf)@cﬂ)n measured

rning e eveni ng t1 ot roprum
wih g daser dlé%@%@rartﬁ@u&nag theelry ﬁverrﬁlioa rmqﬂrﬂ,dr dée avarpge pigtécle size may

& ddibreniged Nsﬁ{ge&etﬁﬂﬁis M@h&ﬁe ‘éﬂﬂ Uéf fop Eﬁﬁﬂple N’V@f(ﬁyﬁbgy cJ;)aragraphs
% %drat es, t ]ﬁ)ge erabI g}l noh%/ tes. ?@g lue of th
g éﬂ‘?}%‘f‘@ Yofhe gl Set F\)}E AFSRNES D[ himl{7 value of the
adumaidstriereidn peasweed glisg ddser dlﬁfractometer. In other words, for the
purposes of the present invention, the 10% fine content denotes the particle size below

which 10% of the quantity of particles is found (based on the volume distribution).

The percentages given within the scope of the present invention are always percent by

weight, unless specifically stated to the contrary.

In particularly preferred inhalable powders the excipient is characterised by a mean particle
size of 12 to 35 pum, particularly preferably from 13 to 30 um.
Also particularly preferred are those inhalable powders wherein the 10 % fine content is

about 1 to 4 um, preferably about 1.5 to 3 um.

The inhalable powders according to the invention are characterised, in accordance with the

problem on which the invention is based, by a high degree of homogeneity in the sense of
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specified hereinbefore the skilled artisan may easily
cal cul ate the correspondi ng anount of for instance

WQ 2roopéum brom de and/ or tiotropi um brom de PCT/EP2006/070135

nonohydrate. The tiotropiumsalts 1 are preferably
adm ni stered according to the invention by inhalation.
For this purpose, the tiotropiumsalts 1 have to be
prepared in inhalable fornms. Inhal able preparations

i ncl ude i nhal abl e powders, propellant-containing

i tafurity FNREOASe O THE PalthaRbidhEe § fhpleddthBly < 6 %, most
I nhal abl e powders according to the

uti ons.
li’rﬁ{rf’ Y 5 %ontaining the tiotropiumsalts | optionally
m xed W th physiol ogi cally acceptabl e excipients.

X%t(%lhf!hp ls{anfﬁg?rﬁﬁgﬁalg h \{ %%FR Rx%g%%gg ohp%g nrﬁﬂa?a%le n@lﬁd&%&g 51%”prepared

ree 1 ONs
@mdbfn excapient apd the aotive sulistingd apine mediods kopwn methe prtf Beference

M6 be FPBe tRMEWERIdsQR WO/ 3BY0 b8 H}?ﬁ%ﬂ)lé’“ﬁh@'lﬁhatlatb?e powders
scope of th present Invention are, descrjbed in

%Fé?%ﬁmg forfhe Hiyepiesn may pecogtingly de opEiediby b gthod deseribed below,

fon Bﬁzirﬁ;hlb e IlDﬂMKiﬁ‘é;ﬁraM’(bh &ﬁbtﬁmtdﬁsd&nbed @dretrafter e tcbmpbmtstm used in
re erre 0] to,t i nventi o Part

B ErBiruih o e i uF wrBe  GUEIgr B cqnPhutoi i imnavle

powdend.i on contain tiotropiumin an anmount from about

0.03to 1 % preferably 0.05 to 0.6 % particularly

E@gferably 0.06 to 0.3 % O particular inportance
dhelexapie ot andehe pstivatshipyince preatlpged ip peuitaphamaging container. The

:EHPN-Q Qhisstanbd ﬁ&doda@ b PerdOprtide Qi§e bP0.98.-t820 Y, 'p?éféﬁ@l'ytﬂnﬁo 6 um,
opi um speci fi ed. above are bas

tio
%{j‘my %%0 § HEk Hﬂﬁ F’Eﬁﬂ’lelétt%néﬁhec%"&s lgaancq-ﬁ@ preferab?y added
@mg phievd 6r 4 hahulatigy dsedyitlon niekie sipelbPOS @S 2ehim] freferably 0.3 to 1

resen ren SUItab e rin i
RREFEM el AR ho ol L EAe AP e b R ARt I fhgha ten e
ative sThranex & pidedtsthasedingeoordiend urog this mnu@nrbcms the two

(fﬁlsﬁ‘t@ a% e&b‘l‘}'f' g(ﬁiegfm BXEAR g R gar}ﬁ?.\er en eferRAL3LREin the two

n1X|n pl ent fractions nmean
w&qnémé ns alieé‘@ate Braipl e maring pl/dE srepicaamity thecactipe sfisiance may
RKE bREEWhTe MR t6ld dFBYhoREtY %@tll]%eﬁﬂg%ﬁ@é(ﬁ Pirdtrab i) ﬁb@@e@ mixing is
&ﬂmg>rs fo& use in thetpg alettes icordlqﬁlto t he
Y EARS SR RIP PRINE LS bR YRGS & veL yfayy iy d
fructose or arablnose) di saccharides (e.g. Iactose

rfﬁﬁcﬁﬁg&r Q/Bntm%l zh% W R1atds &8 hlf}: L(Ps%%)f’t Ge 1n%1g9ble %Q\Q/ders according to the

saccC
invention for preparlng a pharmaceutlcal compos1t10n for the treatment of severe persistent

asthma as specified hereinbefore.

The inhalable powders according to the invention may for example be administered using
inhalers which meter a single dose from a reservoir by means of a measuring chamber (e.g.
according to US 4570630A) or by other means (e.g. according to DE 36 25 685 A).
Preferably, however, the inhalable powders according to the invention are packed into
capsules (to make so-called inhalettes), which are used in inhalers such as those described
in WO 94/28958, for example.

Most preferably, the capsules containing the inhalable powder according to the invention

are administered using an inhaler as shown for instance in Figure 1 of WO 03/084502 Al,
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mal t odextrin, starch, cellul ose), polyalcohols (e.g.
sorbitol, mannitol, xylitol), cyclodextrins (e.gqg.

w@2mwyefaeextrin, b-cycl odextrin, c-cycl odextriPGT/EP2006/070135

nmet hyl - b- cycl odextrin, hydroxypropyl- b-cyclodextrin),
am no acids (e.g. arginine hydrochloride) or salts
(e.g. sodiumchloride, calciumcarbonate), or m xtures
thereof. Preferably, nono- or disaccharides are used,
while the use of |actose or glucose is preferred,

Wﬁfch |1§h’ér5§ hﬂéorﬂbﬁl‘ce@@i reX6hdéS TH@'lﬁ(halérrls Elﬁkﬁ‘ad‘t&ﬁz@'ﬂ ®f a housing 1
hei.r. %¥drat For t nvent

R aE e SR eickeh AT YBRaRar ARl BPantbigh i provided
whb asciepe 5 Gécdrdftbvm rahvateaid heugroywtl endnlata@ndhagbéd tdmected to the

a%}ét%l (%: \gﬂlé:fl tt‘ﬁ:“eree ;gc :}QJ ?%hgg‘g%%vgd}egﬁél}wyﬁ\éﬁ{eag(g%inig and movable
%cmﬂtel mﬁrﬁl?rlngo%tané ﬁélﬁ@ﬁlabm? Bevhielers coBnentd! ®Oharhousingniayhe deck 3

ﬁﬂ@édv@? $1 SRSNPARIK OPIJ @hBletiCtodRddippdAtIpeR B E SRt ‘ﬁﬁl& airholes 13 for
fractions wth_ an average particle size of 1 to 9mmto

tdiestiog dhefleN e iY¥5Ei oned above. These fi ner ex0|p|ents
are al so selected fromthe group of possible

SRl Ba hE B B TaRh e fairiaaa FRa R e AR Sy promide
Koccﬂhs afaprdieg &nthle en W02 1308 8@wdq:rafnlte@rcapsh1‘];esAt mmpdrtSplarly preferred to
Eée%b%ﬂes the] mg{e ﬁf 011 @hl@ﬁ ?sos%[e%teﬁl'fﬁ)nll Qﬁgggme%gﬁtﬂwggﬁstlcs most

fa I nvention, mcronise
pretsrady pelestest BW@@WY@HWWW@W& @pbp%ﬂ, yolypropylene and

%?ﬂétﬁﬂ%ﬁé ie?e%ﬂtlﬁlrﬁte’i 'Paﬁiéﬁfaﬁé%)ré}@fr&d nenesic 2 Ak ngtte'i’lalsoare

artic rerera rom ed
dthlichsep F@HPX%? RF belyctpyiene #&P@@lﬂﬁ £%% W%@lﬁ%ewed as one

@ahagﬂﬁﬁbIﬁwenﬁﬁQ@R&S@pmﬁ@ﬂaﬂipﬂﬂﬁﬁ@xﬁﬁﬂdﬁg&b@ﬁr&Wﬂgmn it is
t.he

re%er ¢ lllsgl:;)%gleﬁls lene hln o4 ns1t§]?)m)etW{eeIP 56 (? OPind fdog kg/m " Hreferably

peCI are excCl ure |1 s use
2 ey ?ﬁ()ekg/ I, inporie @rqialabhy@bbwﬂl@b -BY76f eg/ab|(eigh denpsti polyethylene).

%é Rk la‘épésqecm}ﬁ t8 tHEERY rRi%ﬁtrﬁé%'ll?e bgéés&lfmjvgnousagays using
P SRR D RO

fine content aver age
lﬁalintfa@}l@n&mf@oriek%ﬂmn the pi. ﬂrnectsm me%ma@ éhe Rlgpgics i preferred

MRbrIRy @ thé [verkidn0 ﬁljé@@‘ﬁuﬁ(ﬁﬂdl tWhthdul @S Ake of mould release agents is

di f.fract ongeter in dIS ers

St lgs paket: dhiSehatglbotepBin s lde TR hist Rgweerised by
baioyparticulbiereprdducible. f or exanpl e WO 02/ 30389,

par agraphs A and C). Anal ogously, the 10% fi ne content

in this instance refers to the 10% val ue of the '
In another aspect the present invention relates to the abovementioned capsules which

contain the above mentioned inhalable powder according to the invention. These capsules
may contain about 1 to 20 mg, preferably about 3 to 15 mg, most preferably about 4 to

12 mg of inhalable powder. Preferred formulations according to the invention contain 4 to
6 mg of inhalable powder. Of equivalent importance according to the invention are
capsules for inhalation which contain the formulations according to the invention in an

amount of from § to 12 mg.

The present invention also relates to the use of the abovementioned capsules characterized
by a content of inhalable powder according to the invention, for preparing a
pharmaceutical composition for treating of moderate persistent asthma as specified

hereinbefore.
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vol unme distribution nmeasured using a |aser
diffractoneter. In other words, for the purposes of

wa kw7prEexnt invention, the 10% fine content JdBCIDER206/070135

the particle size bel ow which 10% of the quantity of
particles is found (based on the volune distribution).
The percentages given within the scope of the present
i nvention are always percent by weight, unless
specifically stated to the contrary. In particularly
preferred inhal abl e powders the excipient is

haracteri sed_ by a.nean rticle.size of. 12 to.35 mm
%‘@F? F%RfPL?Fl I%%’P?ﬂg&%}n}?ﬂ? ReVeegs %‘EfOFF{H@ i @18 mvention are
padided byandthodsriaoemnrie theadare by fokey thakalpabtapspowdéth she inhalable

' % fine.content is about 1 to 4 mm
%$§%€%%€F§ﬁ%%%J¥QQ§EEW%L3 mm The i nhal abl e powders

according to the invention are characterised, in

B ISPGRhMBIE pbH§erPr OBl €m on which the invention is
based, Dy a nlqn degree_of honobgeneity in the sense

g fedloyaie lExegpley seevergiBusyigisdte Prepery inenfign fgoregdsiadlwithout
ebtristiS Me spoRf @rablnyertid tHothd®&nphifgheeabbdinend that follow.
After the starting materials have been wei ghed out the

i nhal abl e powders are prepared fromthe excipient and
Themactianeé esargtamdeateshagmowitod dstiverioguedient inhaepaavder mixture of

37306 PefiB oBGrAIRAPSE i BE ofF PR3 pitotle W amounys of powder
based pe therspaprnitisHomaiyca st be dpimgllgtiane esprplifirddoety t he
BRNQAnARSRE ii@%ﬁgdi&ﬁltﬂé%m{rwe RBXAMIAly th® ikdi€ated excipient. The

reparation nethods_ descri bed hereinafter the ..
56%%@ FEAMRIFECRsRed 1S 1PWecaB§‘Bﬁot{0f BARLBY “«A@iagmomate inhalers. In
the sttéinbet tha nieheodeicakampii tchd be dsecionitlo iultipd 8osefdry pewder inhalers
Q\H@@tsgbﬂ‘heesep Mﬁr %(')ntgiln.rtﬁet povfg‘ it %rlnpolf.ePrr]et:— maer‘gfge& {11068698} héltepre—
upstance are placed in a suitable m'Xi ng container.
Mhierealc tasery o s byiramua tudadcedase lawvaviertbgat.parti cl e si ze
of 0.5 to 10 nm preferably 1 to 6 nm nost preferably
2 to 5 mm The excipient and the active substance are
I L a using a sieve or a granulating sieve
with a nmesh size of 0.1 to 2 mm preferably 0.3 to 1

mm nost .preferably 0,3 to O mm Preferably, the
exci?ﬁ%ﬁﬂﬁ?gﬂﬁﬁgePﬁ“?h¥@?w3%%£§ﬁﬁ% t he activg

Subshhetosemiosoladidee: t 0 t he mdd.higngcont ai ner. Duri ng
this m xing process the two

Formulation Example 2:

tiotropium bromide: 0.0226 mg

lactose monohydrate: ad 5.5 mg

Formulation Example 3:

tiotropium bromide anhydrate:  0.0225 mg

lactose monohydrate: ad 5.5 mg

Formulation Example 4:
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conmponents are preferably added in batches. It is
particularly preferred to sieve in the two conponents

WO mozbtasnat e | ayers. The m xing of the exci pi BCE/ERG0D$1070135

the active substance nay take place while the two
conponents are still being added. Preferably, however,
m xing is only done once the two conponents have been
sieved in |ayer by layer. The present invention also
relates to the use of the inhal abl e powders accordi ng

t o tH&rdpie biddide by Ri€PaN.0Id 1anghar maceut i cal
conposition for, the treatne t5$f severe persistent

ast hREOSSMOPINUIED her ei nEFor &2 The i nhal abl e
powders according to the invention may for exanple be
E&ﬂhﬁhﬁ%ﬁ%&ﬂmﬂ§gng i nhal ers which neter a single dose
fromra reservort by nmeans of a neasuring chanber (e.g.
according to US 4570630A) or by other neans (e.g.

ac Cof Sl purh Brdd3AniRir®8> A)o22khed erably, however, the

I nhal abl’'e powders according to the invention are
pacK@efornmgnelydsites (to mee - 38%al | ed i nhal ettes),
Whthe hcasse coiggids 5% dpabisicgnsSadlee finasoitBRsE niiesarsed @dtdse
WO 4@2 95% f or exqgﬁle. Nga; F%Eferably, t he

LIPAAELS ¥R i e T RETOR8 4 Bowder ~ accor di ng t o
the invention are adm nistered using an inhaler as

B dQrEdaRsiegce in Figure 1 of WO 03/084502 A
Tmﬂﬁg%—TsJ%gﬁ%y‘incorporated by reference. This

i nhal er is characterized by a housing 1 containing two
W NAd@MEop2um Brétgidk mdnb Ryie@0ARene are air inlet ports
and whi ch is provided MAthé%ﬁigreen 5 secured via a
scr o Pﬂgdﬂ?&an i nhal &%-bn ™hanber 6 connected to
e theake Somminwhificdpetitiesley advlea fipe sbntbit df @icdnped Victtae
W ith t sharpened pins .7 a abl e counter to a
EBhng S SRR e BDTRIER s connect ed 1o
the housing 1, the deck 3 and a cover 11 via a spindle
ﬁ&nﬂ&?ﬁﬂ%ﬂﬁ%@é7;o be flipped open or shut and

arri adj usting the flow resistance. For

adm ni stering the inhal abl e powders containing the
crysti@ldpinif bidn@ilie eyt om.sla2feg ms according to the
invention using powder-filled capsules it is
parﬂ@@ﬁﬁh@??ﬂﬁgﬁﬁ%rred to J?éigﬁg%ules the material of
Whthe hacise seteiat 8¢ fpeaificaiypatyled fime symeitetf inticphasd lesse
BRbnRLE! SERL Xeglaghed.d Lomoamng pol vet hyl ene,

pol ycar e,

ona pol'yester, polyprdpyl ene and

Propellant-containing aerosol suspensions

The tiotropium salt may optionally also be administered in the form of propellant-

containing inhalable aerosols. Aerosol suspensions are particularly suitable for this.

The present invention therefore also relates to suspensions of the crystalline tiotropium
bromide forms according to the invention in the propellent gases HFA 227 and/or HFA
134a, optionally combined with one or more other propellent gases, preferably selected
from the group consisting of propane, butane, pentane, dimethylether, CHCIF,, CH,F,,

CF3CHs, isobutane, isopentane and neopentane.
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pol yet hyl ene terephthal ate. Particularly preferred
synthetic plastic materials are pol yet hyl ene,

wealoyozmnbtonat e or pol yet hyl ene terepht hal ate. RET/EP2006/070135

pol yet hyl ene is used as one of the capsule materials
which is particularly preferred according to the
invention, it is preferable to use polyethylene with a
density of between 900 and 1000 kg/ n8, preferably 940
- 980 kg/ nB8, nore preferably about 960 - 970 kg/ nB

Abécﬂﬂlal o e tetidtveRabiy @Ry E@@@ismﬂﬂiﬂu@ﬂ/ &3heh b€ g@p@lﬁnlt 68s only HFA
oraln se I N.varl ous
G5 &t Ok i P Tt a2 BB R R S ighed

Ifray mmture of theplrefietigntafasdsiéF 4 |22% tnd HFAS]1 3 é$ esereénl the suspension

%&%gfaqbﬁp%&grdgrﬁgo tﬁ]ei ﬁ"l%ﬂt%% the %‘? t r&{bsq}?wh?%lﬂggs\@ t%%%pellent

agent's art
gﬁébﬁmp@ﬁﬁsmhﬂ§ﬂhﬁﬁﬁ®demﬂ@bbduct|on is well defined

BRMe bS noRA6@RE! FbpSRA %%efp QE10&e P AL E bR onsisting of propane,
reproduci bl e, 1n another aspect the esent I nvention

butpng, pentyng. dimethleibenbhiGlbnd dhfafsnCal. ivghutane cispireafane and
fiddpebayvasandd anddition If@ﬂﬁhir@pemeﬂwg&&es&qm nd77 agd/bPHFAE1 34a in the

i ti } h ) | t t
AP B NS sE R I8 o 3bf R B et T §oEau
dropaleb gasroofponatial piefazatdy Vade than POk grrefechblyolesuthan 10%s

ﬁﬁﬁapgﬁrgfhgd;yﬁmé gRppon contain 4 to 6 ng of

eqU|vaIent i mportance accordi ng
to the invention are capsules for inhalation which

”th&ﬁpéhsidﬁ@ aé&ﬁamg 2 th@ MAEER pfyfagbﬁyfeoﬁtaﬁl etk Qf‘tlétfbplum

nt o rom8 t rese I nv
bipgRd @r%t%%h that s é‘“lf?é‘%t ft{gfﬁelugbff&’@ﬁé%g?ttﬁ%g 5@13 anff 8%,
pbﬂﬂﬁﬂyBﬂMEaQODBaﬁdOQﬂ%emﬂp@ﬁmhﬂﬂ&b&ﬁh@b@ﬂMﬂ@&ﬂl02am104%
aco&{ I ng, t nﬁm}nventlon for preparing a
% HECeu |C§F cofrposition for treating of noderate
L‘Jelegs seltteqhto ths chitearpghe pacérftaged ghen evitie fherseoe ¢f] thelpresent

ﬁ@gﬁ n%§3mg}$pg&9aﬁ% Qw£ i nhal abl e powders according

e 1 nven n are” produced by met hods known in the
art by filling the enpty capsules with the inhal able

Hlos\lf]&ﬁlﬁrcgalse%cﬁl@rtéhﬂﬁls@rh sIo!cﬂqloilfrﬂMEﬁEﬂ @l’ﬂlsecﬁlxlﬁlﬁﬂ'tﬁé sdbi)e of the present
l nnal anl e e 10l.l own erve
]inlv?lﬁgoprl%“‘ed%tq\%g PIFEB AP ePﬂ%m\ gw «ﬁ%lreeto rgngrded as equivalent

withinahkt scope of the present invention.

The propellant-containing inhalable aerosols or suspension formulations according to the
invention may also contain other constituents such as surface-active agents (surfactants),

adjuvants, antioxidants or flavourings.

The surface-active agents (surfactants) optionally present in the suspensions according to
the invention are preferably selected from the group consisting of Polysorbate 20,
Polysorbate 80, Myvacet 9-45, Myvacet 9-08, isopropyl myristate, oleic acid,
propyleneglycol, polyethyleneglycol, Brij, ethyl oleate, glyceryl trioleate, glyceryl
monolaurate, glyceryl monooleate, glyceryl monostearate, glyceryl monoricinoleate,
cetylalcohol, sterylalcohol, cetylpyridinium chloride, block polymers, natural oil, ethanol

and isopropanol. Of the above- mentioned suspension adjuvants Polysorbate 20,
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restricting the scope of the invention to the
exenplifying enbodi nents that follow The nentioned

wexwmpiae2 i ndi cate the anopunt of active i ngredP@FEPIONG/GT0135

powder mi xture of 5.5 ng. The person of ordinary skill
in the art is able to prepare | ager anmobunts of powder
based on the concentration given in the fornul ations
exenplified bel ow Besides the active ingredient the
m xture contains only the indicated excipient. The

PEN{IBAEE0 eMg’;\{mJee@ 46 amrybgeet 0l0ses 1dd@¥(ﬁ)ylp ﬁ@ﬁ@da@&ué Preferably used.
n the

alatiqQn wt opriate inhal er

A BB oo bR P ks P AP e Lised wi ¢ h
mul ti ple dose dry powder inhalers (MDPIs). These MDPIs

Ford sq{sgentsg)%s 890‘89(%5 konth]; ?xk?nﬁ!)n Poft 'iﬁgﬁgc%gltg%ﬁgesarg ! rerf‘gljably used
prenetered, reserv%lrs.' proprla%e evices are KRown
inrantameouat of, 0.0l & ipaiticEhe spladerablyt(.¢i5r-dpd Gm br oni de
nonohydr at e: O 0225 ng | act ose nonohydrate: ad 5.5 ngy

For mul ati on | ;. tiotropiumbromde : 0.0226

T%%%(B%@nmlﬁw}Ya@ém%i ig the HIPEISINRS PERTGAL @@qu‘@nsgg are

pﬂeﬂ:trﬂﬂ)jﬂ bdleptdy B8indRe Ny dbﬁ&ﬁﬁmgQ}_f QRAmen@bhAtt, @s@rbic acid,
or.nmu

i.on EXx l,e o L
SPCROYT OBl BT GE eyt A Y 16 ToRGelage ggid. soiphuric acid
arvinotnigdicalt eAscarbiGadd mhokronialaatd, bydréstdond acid or citric acidare
e T
specifically added fine content of mcronised |actose
ARARNYSLE BfeSrtdchNindhdRAPeRk a6 Rdink Z8 tHRfinRRAYA, (e are preferably
used in an amount of 0.0001-1.0 %, preferably 0.0005-0.1 %, particularly preferably
0.001-0.01 %, while an amount of 0.001-0.005 % is particularly important according to the

invention.

The antioxidants optionally contained in the suspensions according to the invention are
preferably selected from the group consisting of ascorbic acid, citric acid, sodium edetate,
editic acid, tocopherols, butylhydroxytoluene, butylhydroxyanisol and ascorbylpalmitate,
while tocopherols, butylhydroxytoluene, butylhydroxyanisol or ascorbylpalmitate are

preferably used.

The flavourings optionally contained in the suspensions according to the invention are
preferably selected from the group consisting of peppermint, saccharine, Dentomint,
aspartame and ethereal oils (for example cinnamon, aniseed, menthol, camphor), of which

peppermint or Dentomint® are particularly preferred.

With a view to administration by inhalation it is essential to provide the active substances
in finely divided form. For this purpose, the crystalline tiotropium bromide forms
according to the invention are obtained in finely divided form using me thods known in the
prior art. Methods of micronising active substances are known in the art. Preferably after
micronising the active substance has a mean particle size of 0.5 to 10um, preferably 1 to
6um, particularly preferably 1.5 to Sum.Preferably at least 50%, preferably at least 60%,

particularly preferably at least 70% of the particles of active substance have a particle size
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Formul ati on Exanple 6: tiotropium bronm de nonohydrat e:
0. 0225 ng | act ose nonohydrate:* ad 5.5 ng *) the

WO 2or/0%B6xr0oNnt ai ns 5% specifically added fine cRCIH/EPR0@H70135

m croni sed | act ose nonohydrate with a nmean particle

si ze of about 4nmm Fornul ati on Exanple 7: tiotropium
brom de anhydrate : 0.0112 ng | act ose nonohydrate: * ad
5.5 nmg *) the | actose contains 5% specifically added
fine content of mcronised | actose nonohydrate with a

Wﬁﬁﬁ 1spﬁlithin0ch@s1§é #f06f mafied 4PHVe. Pa&@ahﬂ@@fef&myaﬂt [HaEtCBO% most

éeéaﬁag\é %ﬁp ﬁﬁ (gtn E%gz?rﬁc]%%‘.]g zfcélgﬁqs@stance have ap rttlcl:lg I’s]lge \Xchh 1s

wrthnpethé sind coopésainpmtivged abaleabl e aer osol s. Aer osol

suspensions are particularly suitable for this. The

present invention therefore also relates to

kyanothes pangst the prelent arvestian felates tojsuspeoppusmvbich gpetain only one of the

Wy ﬁv@@@&f&ﬁb&%&&rdﬁdﬁo'tﬁé’ﬁﬁl&ﬂtﬁﬂ Withdub %W&@&%cﬂdﬁ%s
gases HFA 227 and/or "HFA 134a, optionall’y conbi ned

Wi th one or nore other propellent gases, preferably
Tl asp@iionk arbokdife g5 GURneansi Slay b pdpapidapaizenethodsdi@wn in the

I met
BEi5E 50 SR 1S i L R R SR OP iy or aases
{opti et liycnt 1dvh Gsepesarspensiddikd wito shitddnt @itnnas.
propel l ent gas only HFA 227, a m xture of HFA 227 and
HFA 134a or only HFA 134a are preferred. If a mxture
Bie ahgue-pRANBieNs EPIOPY HSE SOFAINZZPSRENBIOMFACCBHAS it thg degntion may

E@a&ﬂﬁﬁls&lﬂcﬁp@@ RRalkANKReatih @{ésarﬁﬁ)@sﬂb@-nﬂregs‘ﬁn%&?metered dose

ventlon rati os_ i1 n ese

615@ |%qﬁ:pr(é]%g‘iy,dg ﬁ%%th%rn%sgecé,rtge QESet AR Eenien éql%;es to pharmaceutical
Ncﬁiipo%bioﬁs il the doven Of sURPITBioAL heherambﬁetd (Estrllgﬂ%ﬁlbmed with one or
%g}netelgn@ers ui zmtlehyqr adh on%ﬁerg?@'gsset Iu%'é n%&ﬁ%ﬁg ¢ 6@ Prg%eél’t invention
iestgren tlldm@ra rHametopedtiatiet drey cos@ih tha parhdilenterentagninheaspensions
RcBREL BMhe BRERTon Tehcied RRHMREoEFA 1342 1N the

The present invention also relates to containers (cartridges) which when fitted with a
suitable valve can be used in a suitable inhaler and which contain one of the above-
mentioned propellant-containing suspensions according to the invention. Suitable
containers (cartridges) and processes for filling these cartridges with the propellant-

containing suspensions according to the invention are known in the art.

In view of the pharmaceutical activity of tiotropium the present invention also relates to the
use of the suspensions according to the invention for preparing a pharmaceutical
composition for inhalation or nasal administration, preferably for preparing a
pharmaceutical composition for inhalative or nasal treatment of diseases in which

anticholinergics may develop a therapeutic benefit.
Particularly preferably the present invention also relates to the use of the suspensions

according to the invention for preparing a pharmaceutical composition for the inhalative

treatment of moderate persistent asthma as specified hereinbefore.
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suspensi on fornul ati ons according to the invention,
the anount of this additional propellent gas conponent

WO 200p0Efex ably | ess than 50 % preferably | essPCHEPR006/070135
40% particularly preferably I ess than 30% The
suspensi ons according to the invention preferably
contain an anount of tiotropium bromde form such that
the amount of tiotropiumcation is between 0.001 and
0.8% preferably between 0.08 and 0.5% and
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$W¥spensi on fornul ati ons according to the invention may
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gl yceryl nonostearate, glyceryl nonoricinol eate,
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IHRKAL 9natural oil, ethanol and isopropanol

O the above-nentioned suspension adj uvants

Pol ygorbate 20, P

ol ysorpare 9l
0-08lar i anrcﬂwltuﬁ‘gﬁsi state 3

, yvacel Y-495, Ivyvacel
re pr &PRGERHALION o) W/w]
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1 % parti IClﬂO{:UO| y

pref grably O. %%%_134{)5 5 %

ad 100

Formulation Example 10:

constituents concentration [ % w/w]
tiotropium bromide monohydrate 0.04
isopropylmyristate 1.00
HFA-227 ad 100

Formulation Example 11:

constituents

concentration [ % w/w]

tiotropium bromide monohydrate

0.04
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HFA 227

O /9
ad 100

Formulation Example 15:

constituents concentration [ % w/w]
tiotropium bromide anhydrate 0.04
Myvacet 9-08 01.00
HFA-227 ad 100

Formulation Example 16:
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preferably at |east 90% of the particles of active
subst ance have a particle size which is within the

present invention relates to suspensions which contain
only one of the two active substances according to the
i nvention w thout any other additives. The suspensions
according to the invention nay be prepared using

nmet h inthe art. For this_ the constituents

I n anot her aspeckCT/RR2006/070135

of the formilghitRRedse M xed [wi th thRcent@sh [9 W/ &RS
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suspensi ons. Mdreover the present invention relates to
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FSatddddges i gs.processes for filling these
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according to the invention are known in the art In
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suspnnqtiqq%’luél?‘ b?ﬂnﬁfiﬁﬁphqut%p i nvention fnro-ﬁflppari ng a
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adm nistration, preferably 1or preparing a
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ForgatlatentExainptd $®ases in which anticholinergics may
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on
the pl voolit rrrveriuT Urnl (&9 Iare B w L L&Y \vxe ) U L BLILA~S Uuoo A\ A | L BLILA~S

suspeénsi ons constituents concentration [ % w/w]
tiotropium bromide anhydrate 0.04
HFA-134a ad 100

Formulation Example 20:

constituents concentration [ % w/w]
tiotropium bromide anhydrate 0.04
HFA-227 ad 100

Formulation Example 21:

constituents concentration [ % w/w]
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phar maceuti cal conposition for the inhalative
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her ei nbef ore. The Exanples that follow serve to
illustrate the present invention in nore detail, by
way of exanple, without restricting it to their
contents. Exanpl es of aerosol suspension formul ations
Suspensions containing other ingredients in addition
to adtiuRropHis bRMGE: A dRiopPe! | ent gas: Fog gyl ati on
Exampie 87 Forpuration Exanpife 9. Formut ati on_Exanpt e
10: Kormil ati BFAFk30I e 11- Myvacet 9-45 3R 18- 297 ad
100 Fornul ati on Exanple 12: constituents concentration
% W, tiotropium brom de anhydrate 0.04 Myvacet 9-45
ormulgeion HFA- 134a ad 100 Fornul ati on Exanpl e
13: constituents concentration [%ww tiotropium

brom[de anhydrate 0.04 Polysorbate 80 0.04. HEA- 227, ad
100 FormuatiQISIBUEINS) o 14° donst i CONGENration [Zo W] | oo

[ % W W] tidtioptumo promidd adiydckee aphydr at e 0. 020.02
HFA-227 20.00
HFA-134a 79.98

Propellant-free aerosol formulations

It is particularly preferred to use the tiotropium salts 1 according to the invention to
prepare propellant- free inhalable solutions and suspensions. The solvent used may be an
aqueous or alcoholic, preferably an ethanolic solution. The solvent may be water on its
own or a mixture of water and ethanol. The relative proportion of ethanol compared with
water is not limited but the maximum is up to 70 percent by volume, more particularly up
to 60 percent by volume and most preferably up to 30 percent by volume. The remainder
of the volume is made up of water. The solutions or suspensions containing 1 are adjusted
to a pH of 2 to 7, preferably 2 to 5, using suitable acids. More preferably the pH of the
formulation is between 2.8 and 3.05, preferably between 2.85 and 3.0, and most preferably
2.9.

The pH may be adjusted using acids selected from inorganic or organic acids. Examples of
particularly suitable inorganic acids include hydrochloric acid, hydrobromic acid, nitric
acid, sulphuric acid and/or phosphoric acid. Examples of particularly suitable organic
acids include ascorbic acid, citric acid, malic acid, tartaric acid, maleic acid, succinic acid,
fumaric acid, acetic acid, formic acid and/or propionic acid etc. Preferred inorganic acids
are hydrochloric and sulphuric acids. It is also possible to use the acids which have
already formed an acid addition salt with one of the active substances. Of the organic
acids, ascorbic acid, fumaric acid and citric acid are preferred. If desired, mixtures of the
above acids may be used, particularly in the case of acids which have other properties in
addition to their acidifying qualities, e.g. as flavourings, antioxidants or complexing
agents, such as citric acid or ascorbic acid, for example. According to the invention, it is

particularly preferred to use hydrochloric acid to adjust the pH.
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Pol ysorbate 20 0.20 HFA-227 ad 100 Fornul ati on Exanpl e
15: constituents concentration [%ww tiotropium

wheortdaeanhydrate 0. 04 Myvacet 9-08 01. 00 HFAPQREP206/070135

100 Fornul ati on Exanple 16 : Formnul ati on Exanple 17 :
For mul ati on Exanpl e 18: Fornul ati on Exanple 19 :
Formul ati on Exanple 20: Fornul ati on Exanple 2

1: Formul ati on Exanple 22: Propellant-free aeroso
formulations It is particularly preferred to use the
tiotropiumsalts 1 according to the invention to

BRSBTS verBOb S B e BN AT e Known s

mlereof] gbdiom qicate laaktlaMha&T cetchapleiking agohtlit uomecesthwy in the present
Jg}ﬂﬁphan e??rw‘é@rle enfér}née;; ConZifl t}?{ gﬁn@%&ﬂé{éﬁ gnr?g% cHRpS&inds. Ina

propor

nr@fﬁp@d@mhmtmﬁmvﬁteemnt@t h@fﬂd on ﬁﬁ)dl@m cldetatetip éesprihan ifinigd 00ml,

Merdrsbly Qspﬁ{aﬁ %Ohghloo\f@ HiTR pm:?oly ?efs§ ﬂféH '2@ﬁ1|g)’1 0BRnt CGethrauy,
percent vol ume and nost pre erab perce

Bhalghle aﬁ@ﬁow WYhithh{hs gepteps OftSH@uvb?% 1ssfr%8é0 &Bmsflooﬁﬂ are

wefeefed. The sol utions or suspensions containing 1 are
adjusted to a pHof 2 to 7, preferably 2 to 5, using

sui table acids. More preferably the pH of the

€orsolvkeats iandYor sthbedxwgpaatPm8y &adddBdas theprrepaiaablfige inhalable solutions

Qﬁfc a%: L%gd g%%r(ﬁn%) to AL ﬁjn\)gﬁt% pﬁl%fegrr g%l)-ysoﬁregts a;g']tflo&u?/hich

may be“adj ust usl aci ds selecte rom nor?am C
SR h@draéylﬁoumwmeé@d@f 29apt. iccl plsphgls spattigllagly isopropyl

élB&foﬂagH/c%lsaC bzﬁ‘ﬁcdlﬁ‘ﬂif flﬁﬁ)yf&)ﬁggl%‘(h' ﬁl&&hﬁ@ﬁ%ly&y %%E(ﬁiﬂé}le glycol,
galyco ether g{ycerol polyoxyethylene alcohols and polyoxyethylene fatty acid esters. The
terms excipients and additives in this context denote any pharmacologically acceptable
substance whichis not an active substance but which can be formulated with the active
substance or substances in the pharmacologically suitable solvent in order to improve the
qualitative properties of the active substance formulation. Preferably, these substances
have no pharmacological effect or, in connection with the desired therapy, no appreciable
or at least no undesirable pharmacological effect. The excipients and additives include, for
example, surfactants such as soya lecithin, oleic acid, sorbitan esters, such as polysorbates,
polyvinylpyrrolidone, other stabilisers, complexing agents, antioxidants and/or
preservatives which guarantee or prolong the shelf life of the finished pharmaceutical
formulation, flavourings, vitamins and/or other additives known in the art. The additives

also include pharmacologically acceptable salts such as sodium chloride as isotonic agents.

The preferred excipients include antioxidants such as ascorbic acid, for example, provided
that it has not already been used to adjust the pH, vitamin A, vitamin E, tocopherols and

similar vitamins and provitamins occurring in the human body.

Preservatives may be used to protect the formulation from contamination with pathogens.
Suitable preservatives are those which are known in the art, particularly cetyl pyridinium
chloride, benzalkonium chloride or benzoic acid or benzoates such as sodium benzoate. Of

particular imporatnce is benzalkonium chloride in concentrations of up to 50mg/100ml,
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aci d, sul phuric acid and/or phosphoric acid. Exanples
of particularly suitable organic acids include

wW@IWonDile2 acid, citric acid, nmalic acid, tartarGCDER®IE)70135

mal ei ¢ acid, succinic acid, fumaric acid, acetic acid,
formc acid and/or propionic acid etc. Preferred

i norgani ¢ acids are hydrochloric and sul phuric acids.

It is also possible to use the acids which have
already forned an acid addition salt with one of the
@6fd prefesdbsbaie@ss akd 20H€/ 100:8RRYEn M6tedsiefefPP8AiSGng/100ml of the
%) fumaric acid and citric acid are preferred. %

LOPRERN. i xtures of the above acids may be used,
particularly in the case of acids which have other

plre?e%%[itfbﬁulét{bngggﬁtgfn?ﬂl %cﬁ?ﬁ&otﬁ iortl%eagoilxdé.n( Waﬂ:? aflY! ﬁlleitfoitr%ﬁfum salts 1,
e.g. as aVOUYI n S, an I oxi dants or conpil exi ng )
erge herzallonan allogile adesodiing edntate.s boansither atsiferred gmbodiment, no

SRR E&tatbeCREdinpg to the invention, it is
particularly preferred to use hydrochlorlc acid to

adj ust the pH According to the invention, the addition
Dlﬁe lﬁdpéllaﬁ}lt aetk dﬂl(aﬁal%)olﬂfonﬁ)ﬁiﬁldhfmziw& ﬁ@@\ﬁﬁth&ﬁih%%cope of the

OB BR e AR ECR A b Bt PhpR A VBT S Hape of

wbobsingre ntell menpusiosftadiquid forswkoop alut]nd thmrapeluas dose within a few
&95&21%;{8 g?bduég a2 b&J ‘§ it 1% %ymﬁ%@ ”Wi{ﬁ B@% e of the
el

on so eatels €ess
Present fyaRi@o fpfaronl 1mlalerﬁr@reeth9$6e1fl § qnangisy tDHSW than 1 OuL,

]%rﬁf@z{bl-@ fesdtinan @@ ﬁErlﬁbfe)breﬂefHBEJ BlvEerS A Ad ZQRGL éffhc‘ﬂ'tﬂé Glbstance

e.cont nt of tate is fromO_to
S giqBrean BF MERRIiogs I Bl ShSHRGIC BB with an average

paticlbeizadergs th@n Qb@mp pﬁ:ﬁhﬂ:l@ Mdss thaa el Ouﬁb anh ah:lha way that the inhalable
accor

he ..
R et e A S
cont ai n hydr oxyl groups or other polar groups, e.g.

&hG Stﬁs of B ihE fUr (l) lhlﬁo éé)(ﬁéf Ve '}ﬁétereg t§ of a liquid
par cul ar ﬁ pro eneg
Prppseypsal éﬁ@@PVg@F for QF 10@t1h é(?SCI‘l %éﬁéf}mp lpén ylternatlonal Patent

/¥ %ﬂﬁiati&hll We 9@) 19069hisd @mnn?ufwymwgy{ & 9&@&1&%@@@ 6a and 6b).
er.s |.ent.s an iti ve
ERe ekbliscie vEe s the R o PRSP e e s Redpimato,

substance which is not an active substance but whi ch

fﬁ% %%eﬁtpatlg}if lo?%}%dtlo\{\ﬂn gnmli pa% l%%d h%l'f)?%go?{]%} ofotlotfo\;)(iaurrll% in the

ances rnac 0
fimskadddarmarceiigal @ve@atahlen @‘iulaﬂmdts an |thpethptrap©mctqf@st sofighthlor most of

@S Eg%ﬁg%@gg%%qgspfoﬁﬁ i At dpRiin (R &neEdRki¥n of RES&ium is between
0.01 g per 100 ml of formulation and 0.06 g per 100 ml of formulation. An amount of
0.015 g /100 ml to 0.055 g/ 100 ml is preferred, an amount of from 0.02 g/ 100 ml to 0.05
g/ 100 ml is more preferred. Most preferred in the instant inventionis an amount of from

0.023 + 0.001g per 100 ml of formulation up to 0.045 + 0.001g per 100 ml of formulation.
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have no pharmacol ogi cal effect or, in connection with
the desired therapy, no appreciable or at |east no

wazesimedbl e phar macol ogi cal effect. The exci pPEFHER20861¢70135

addi tives include, for exanple, surfactants such as
soya lecithin, oleic acid, sorbitan esters, such as
pol ysor bat es, pol yvinyl pyrrolidone, other stabilisers,
conpl exi ng agents, anti oxi dants and/ or preservatives
whi ch guarantee or prolong the shelf life of the
Exdbhsibest pOIIaRC fed hiadol Foimmtaing on, flavourings,
vitam ns and/or other additives known in the art. The
addi tives al so i nclude pharnacol ogi cally acceptabl e
Al inbo hnaEuéaﬂmunmnh%nmbdmhms i sotoni c agents. The

ref exclpl entls ARt 1 oxl dants .
a)éagn %%I %otro;inam f or %9(%6 ng?n(fj %o 13\” 8nt GO t hat g{noHnt osfn;)‘tpH, adjusted
al ready been used {botaef)iumt t neengilkoninman] disliungi t arwith HCI

E, tocd pher ol s and |{iofbifa | | IR and PfQKita™M NSl (1N)

OCCUT T I g UL lIIC IIUIIuII Douy. Pr CSCI lel \AS] nmay UC S CU

D prot|@e2¢me f or ni3-367 48 f r ol WENt ani naf 1Gmewi th |2.9

pat hogens 245wid abl espsesgivat | ygmeare thopg) yhi ch areg

Kmownm i _the art, al'[ICUI ar Ce[yl pyT T i am
2hl ori r32 OB i | knn%r%?‘mgnrl N ®e henzai blO@gd or 2.8

Benzoat ﬁ§.23r9|‘ﬁ{g $96h3umenzopd B OF parfjcmbar 2.8

L IYpor atjnce S benzal Koni um cniori Ge T copcentrati ons
of up f22£841§1g1 00 2$rzé7amrgr ef :l%ﬂl&);b_e_t_mge M2 and 3.0

29y 100249 emen m)5@5mm‘geraal(ym§- 15 ny/| @Gmk of t|Be0

_%éé;lﬂ}{l! i&b%ﬂ‘l Pteig:’ égEg} (')'r mul iij OI’éS COI’].t a

30 only 4ben9aig<oni uhs.6B4 el de | ahehesodi um eremat e. 1.7

ot her| ferred ¢ nment , sodi um efetate i s
%fcsc..t 29@2& "p"' 2:226“7 ?rl:gc" -rhaFable—so ﬁimém—mﬁeki
Ay be Aﬁéé%ng hi n|dthe34ogpe 0f0 ke i nventitomgare |3.1

are ca nebu
brioguidey 1frog ﬁmremumrpqmqsmmés thbe itotigpiEn Womdmmanohydrate
few seconds to produce an aerosol suitable for

era al ati on ithin the scope of
IBF @ﬁfnqeh%% emmﬁaﬁw@f %g-v@%ds Phwgfrdewelg reW%t é”ﬂ??tlons at a
Wdnis ey ofL1 QU @runi’tay a efmpeesiaret dfais°C @B1oC.pref erably | ess
than 50nmL, nore preferably between 10 and 30ni of
active substance solution can be nebulised in
Iirtlef rablagiooneeigpmay hareinbefore arcfdehinaradh wath rtas Bespinathileaive 2

H&HEE of the device deliver 22.1ul of the formulation. Two actuations of the device,

therefore, deliver with the formulations according to examples 23, 25, and 27 a dose of

’aﬂ%ﬁ ﬁﬁt%%ggflé(g{e@é’}g #d fnd lti%Frogl%lhﬂgitloH g?h%ra%tl% eﬁtﬂ? ]Q}(ﬁ@tgoplum

Sug tiotropium (based on calculation for cation). Two actuations of the device deliver with
the formulations according to examples 24, 26, and 28 a dose of 10ug tiotropium (based on

calculation for cation).

Depending on the condition of the patient, also 3 or 4 actuations may for instance be

administered.

Further Examples 33 to 42:
Analogous to Examples 23 to 32, but with 8 mg of sodium edetate.
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particle size of less than 20nm preferably |ess than

| OmMm in such a way that the inhal able part of the
w@eznoeviiexor responds to the therapeutical ly efPEREP2086/070135

quantity. An apparatus of this kind for

propell ant-free delivery of a netered quantity of a

i quid pharmaceutical conposition for inhalation is

descri bed for exanple in International Patent

Application WO 91/14468 and also in WO 97/12687 (cf.

FirtRaEkhigplea3 kd gpir es 6a and 6b). The nebulisers
devi ces) _descri hed rein e al so known by the nane
RETBHRRT FF SRRl S Bt R it dn o T RER B0 um sa t
based on the proportion of tiotropiumin the finished
i par ati on depends on the therapeutic
E@?%%?&%%é%%?#ugggpnust of thg conpl ai nts whichp
Andpond te Examnples dpiudd. tbheweb Boeaof banzalifopiun ¢hdendspi um
is between 0.01 g per 100 m of fornulation and 0.06 g
er 100 m_of forpulation. An anount of 0.015 g /100
rthep Egamplss §3 /0150 ml is preferred, an amount of from
Anfl8g@hs/to ERBmPles 08 td3NDufwith 10Cngrbf behzaRoEupr @i @ideed.
Most preferred in the instant invention is an anount
of from0.023 + OOA g per 100 m of fornulation up to
Of Ot FExamPle@3go per foti@0lanion 33 td 2 ara lod partiaulEx Butgue st swith formulation
I . | ations *the anount
és%g@)%sizgzi er]geegug%?gﬁtﬁgl%? ﬁ%n pIO?%IEQrébpi um cation as the
active entity of tiotropiumbromde; 1 ng tiotropium
corresponds to 1.2494 ng tiotropi um brom de
nonohydr ate The remai nder of the fornulations 23-28 is
purified water or water for injections at a density of
1.00 g/cnB at a tenperature of 150C to 3 10C. If the
formul ati ons nenti oned herei nbefore are delivered with
the Respi mat device 2 actuations of the device deliver
22.1m of the formulation. Two actuations of the
device, therefore, deliver with the formul ations
according to exanples 23, 25, and 27 a dose of 5ng
ti otropi um (based on cal culation for cation). Two
actuations of the device deliver with the fornul ations
according to exanples 24, 26, and 28 a dose of | Omg
tiotropi um (based on cal culation for cation).
Dependi ng on the condition of the patient, also 3 or 4
actuations may for instance be adm ni stered.
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25

Furt her Exanples 33 to 42: Anal ogous to Exanples 23 to
32, but with 8 ng of sodium edetate. Furt her Exanpl es

weldor/078& Anal ogous to Exanples 23 to 32, butP@i/EPR00&070135

ng of sodi um edetate. Further Exanples 53 to 62:

Anal ogous to Exanples 23 to 32, but wwth 8 ng of

benzal koni um chl ori de. Further Exanples 63 to 72:

Anal ogous to Exanples 23 to 32, but with 12 ng of
benzal koni um chl oride. O the Exanples 23 to 32,
formulation 23 to 28 are of Qmikmscul ar interest, wth
formul ati on exanpl es 23-24 bei ng of utnost

i mportance.Clains 1) Use of tiotropiumsalts 1 wherein
X denOteesf tanropivinoseltsilt h a singl e negative charge,
preferably an ani on whi @h + Mesel ected from anong
chloride, bronide, iodid&™Nsul phat e, phosphat e,

nmet hanesul phonate, nitrate, eate, acetate, citrate,
fumarate, tartrate, oxal cjjnate, benzoate and
p-t ol uenesul phonate, opti n f&rmof the

hydr ates and/ or sol vate , for the manufacture
of a medi canent for th g)ent of noderate

persi stent asthma. 2) adcor di ng to claiml, for
the treatnment of patients ering fromasthma in the
severity G NA step 3. 3) ccording to claim1 or
2, for the manufacture of a medi canent lfor t he
theainment of noderate persistent asthma in patients
how Il 0 ' 0 re ' C
Rona) Sof b b BRI ET Su e IR s Wb PR AT M llop wpicn i
or 2, sefastedtfhan penug akloude bodmule medideasvdpitated, phosphate,

treat ﬁ@ﬁﬁn&mpﬂgﬁiﬁé,%it‘?at@,%ﬁi:ﬁ&,%&a@? LR, ik @RtSe, oxalate,
show ng persistent synptons despite of treatnent h

. ] Wt
i nhal B§chacabenzoygand Brielupnesplphpnatn. opBenpily Ay ferpeof the hydrates
Ar g/ M@/ @8Rk €hedéof,

for the manufacture of a medicament for the treatment of moderate persistent asthma.

2) Use according to claim 1, for the treatment of patients suffering from asthma in the
severity GINA step 3.
3) Use according to claim 1 or 2, for the manufacture of a medicament for the

treatment of moderate persistent asthma in patients showing daily symptoms despite of

treatment with inhaled corticosteroids.

4) Use according to claim 1 or 2, for the manufacture of a medicament for the
treatment of moderate persistent asthma in patients showing persistent symptoms despite
of treatment with inhaled beta-2-agonists in patients bearing the Arg/Arg genotype at
codon 16 of the ADRB2 gene (chromosome 5).

5) Use according to one of claims 1 or 2, for the manufacture of a medicament for the
treatment of moderate persistent asthma in patients in patients bearing the Arg/Arg
genotype at codon 16 of the ADRB2 gene (chromosome 5) showing daily symptoms

despite of combined treatment with inhaled corticosteroids and long-acting beta-2-agonists
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codon 16 of the ADRB2 gene (chronosone 5). 5) Use
according to one of clains 1 or 2, for the manufacture

wotoogormed canent for the treat nent of noder at ePCT/EP2006/070135

persistent asthma in patients in patients bearing the
Arg/ Arg genotype at codon 16 of the ADRB2 gene
(chronosone 5) showi ng daily synptons despite of
conbined treatnment with inhaled corticosteroids and

| ong- acting beta- 2-agonists6) Use according to one

ef cl asdr@cca;rcﬁﬂg £,0nt OF clalifis mslffaﬁﬂl@ mean@facturéBoh GRARRAMent for the
for the treatnent .of rmglratﬁﬁ{é |stent ast

RrmERt Ot pdeiplg persisientsthpg, © ?')“leﬂégear%\ﬁl&lgﬁﬁi ng to
one of clains 1 to 6, for the manufacture of a

di .
P OBkl {5 TR0 DIEE 1 Bl IPEFLAivcn o
wbitangres tyeatrggntpf oraslerate mftl$temtta§thmcﬂnéﬁ1@e pigvention of broncho-
SleaL@eal }hp@&ﬁ@ fnoﬂalt@ﬁ’ts ol H&tea.'a@(ﬁ\?a?eﬁ; @&{tfdﬂeh %5/ maintenance

treatrrent W th inh corticosteroids and %
SROfOHer Be{Eey %&bﬁh@lﬁé CORFOYRIQIAY ARBANEAF IS b%’[ﬁ agonists.

clains 1 to 6, for the manufacture of a nedi canment for

e P DT TR bR S ST ymens for e
syimEnane: traatmpattiof astbmatio therseveroy CH¥éguiet &hyd the pravehtiedof

B¥ndRl &s%&ﬂ%gsgﬁ%%d{ﬁo &ﬁﬁlelgtg GAb ’E‘P‘gﬁot"éﬂdgﬁha'tegy é‘&ﬁl%ued 8?:
eta-2-

corticosteroi
mgmt@@@@r%nﬁgﬂﬂdre@ﬁéerém@ lah#gd iomléoseerond@ gng h@g- actmg
ufaacture of a nedi canent for the third- |ine
mai nt enance controller therapy for the treatnent of
noder at e persistent asthma. 10) Use according to one
of cl Hisemﬁccﬂar(ﬁrcg 9, onae clims pes 6,eacthe nhiufticeil@bfl glageicament for the
r(eif er.abl tioty

d; lhnles al}{teaance contn(gler gherapy Ell l‘tlreatn‘ten? 6F moderate persistent asthma.

10)  Use according to one of claims 1 to 9, wherein per each individual dose preferably

1 - 20 pg of tiotropium 1' are administered.
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