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WO 20944688233 PCT/ EP2003/ 013691 a 82713pct P RED

MEDI CAVENT FOR | NHALATI ON' COVPRI SI NG A TI OTROP| Tik1/8Rg0p3/013691
AND SALMETEROL Xl NAFOATE 5 The invention relates to

powder ed preparations for inhalation containing a
tiotropiumsalt and sal neterol xinafoate, processes

for preparing themand their wuse in the preparation

of. a pharmaceutical conposition for treating

E32(,751;5"’ip|3151tory di seases, particularly for treating COPD
FinDIE n na.
e N I AMENer B TR AL T BRI s Rapium saLT
known from Eur opearf\Na CAMMERRROLCANAROAIE 418 716 Al

and has the follow ng chem cal structure: 15 H3C, N, CH3
ThieBhvetidiOelateS 1S powled ﬁ#ﬂ% r&”ﬂp | he .ot her
salts of tiotropi Er% IS daB% g lj)F/H ef gc hlé\'/%th)% dotaiRing’a

tighpturn Bk endiseimeteanolainafogtd, psddesges dor preburitG tedn GAR their
articul arl

BB Rl 48] ot S BBelr e lical e poafea iaratia reapiratory

disenben, partieulbay fort tretingPC OPLy ﬁfh%rﬁc B‘Bsfrﬂ@ti\{é ;?@maﬂngg/ disease)

a ium cation. The betam netic sal netéro
a'ﬂaﬁrér\%ﬂ‘m?omthe prior art. It is used for exanple in

the treatnment of asthma. WO 00/ 69468 di scl oses

phar maceuti cal conbi nati ons of |ong-acting

betami metics 25 wi HackaRARAGhIRY iRRLiERO! | ner gi cs
whi ch are characterise ' ic effect of

' T.tﬁe t Wo E:Itﬁa@g{ac utical ingredients. One specific
'BHAP IR BIRT SR IS KpRpinfEam drrogean Batas gqgdication EP 418 716 A1
arffhaE Q,],de ' .in WO 00/ 69468 is the
conbi r?gét)?)’gé 0 ?ﬂ%??gggiﬂ%agfe(‘)m de and sal net erol
xi naf oat e.
H3C\r'\',',CH3
0 Br~
O
HO 0]
— —
N_S s/

Tiotropium bromide, like the other salts of tiotropium, is a highly effective
anticholinergic with a long-lasting activity which can be used to treat respiratory
complaints, particularly COPD (chronic obstructive puimonary disease) and
asthma. The term tiotropium refers to the free ammonium cation.

The betamimetic salmeterol is also known from the prior art. It is used for example

- in the treatment of asthma,.

WO 00/69468 discloses pharmaceutical combinations of long-acting betamimetics
with long-acting anticholinergics which are characterised by the synergistic effect
of the two pharmaceutical ingredients. One specific pharmaceutical combination
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‘};gﬁ pSubstances sal meterqgl and tiotropiumar
a moﬁlﬂsot e%ed by inhal ation. 5<4Suitable inhal abPQT’EP2°°3"°13691

powders may be used. The correct nanufacture of the
abovenentioned conpositions which may be used for the

adm ni stration by inhalation of a pharnmaceutica

active substance is based on various paraneters

connected with the nature of the pharmaceutical active
djeclesbd irakiv® GO/6@AE8 is\the taontbuﬁ@tidagoﬂtﬁﬁﬁdtpuﬁﬁ %ﬁﬁtfé §h@ salmeterol

?'%%‘gs of these paraneters are the stability of
ect 'of the starting material under different

anbi ent conditions, O the stability during the

WHE?\% éhk?st&ﬁ%ééqfaim%?%r@gﬁb"ifb@émyhﬁl[g"% tf[ng oy by halation.

tylnt ni shed co

%-HF?EJA% dtialaklg powdess mayehe lllﬁ%dactlve subst ance used

to prepare t he phar maceutical conpositions nentioned

d
ﬁ} %‘?’T 7% ﬁ%ﬁh‘ F'%"’? Sﬁé‘ef ur‘?ﬁeg@c’%f? ?@Dziél gclm?méﬁqw:st which may be used

fgnmeamdmmntsttambmbyanharatlehbf ef prairiizeBLitica 2etivé Qﬂﬁstaﬁﬁé% based

ar Mac e&%rl‘éc (i3 %E’hé ?{ng\mh a]ﬁevﬁt%%tﬂpg\er&lﬂ’M&Hwi active

Spbémmegtseﬁ tW&@Ldtbem sashidtad ctimerato \exbimples bhibesetparameters
afel BSd 30REA;t §r bF@fféct dJ '?hé QFJ?‘tl t@g?ﬂ@ﬁ%%eﬁgﬁaent conditions,

stance I n

t@‘%‘é Y)ﬁméglurmg e (Dlﬁ“f-lﬁﬁqwiiﬁ @,&themhlarmﬁcaﬂthahﬁnml@mmand the
statality o m& ﬁﬁlsﬁébl bém@b§ﬂ’10ﬁs%‘? kHd Eﬁénﬂagfeh%al substance. The active

rticu w dose t he

sBRHENES Sartp Bl e yhs RpBRTasRU o omRoHisbemersPned above
shotldvee aspstaas pessible, anetstétéldlhtyfmﬁﬁ‘@qmgﬁé}ﬂ?%td’t‘Q%@ Bhould be
olrertFBRLHAE Bl ST o, U oS0 v

m ni s
pravent the useaf p nyaqmmcabd:mp@mtlmmwhichlomnmnibireél@:iown

pl%d{%t%ﬁtr%bécffwé%u%@l%ﬁ 'l HO%% QHtr l%é?%?é kAP i such a

arti Ssize 0O un -boun
C"(‘?‘?’]H‘% @”b‘?fcﬂﬁﬁ'h’ ?|S@ﬁ§tan§e| A atcr&psylﬂommht berloweantien specified.
order to obtain active substances of the reqU| site

URRE Si<GriRuion ongickild i e oBilen s alsayg Eitisakfaster, o
partioulahiywhegeatiaw dblss olttd srigsis bebaBd TS |§p§méaia$fyfsﬁ‘@ortant
wﬁén *ahﬁ |xtL§Ve cﬁge I%Bf)st’érh E)Hf t%' tﬂ%llﬁ%? ZAkgm%g Ia?%%' whrcﬁl Is

“}F@ﬂﬁﬂﬂt éblt &P&S@eﬂf@ﬂtﬂwg éubﬁtanhes m beesisninistayad $ydhhaletiyn of a
deélhﬁeﬁFstﬂ‘déﬁ thé%tﬂi@é}“cﬁ"& Ba ?ehsgéf' é‘gér%n %gﬂ?cﬁ%§ 265 are able to

- repg g i erggﬁ Is'fgn’tgb%ﬁ‘%n dmﬁ’ ﬁ@”FW'é? |°ﬁﬂ16’$@ Ipﬁ@@wdl@mcles

(inHalgizie pirbpertibn) iBrie this subVRhi2RIAWPE82 38 ofder to obtain active
sﬁgérﬁpeéoé}%g il'gc?L? &ite particle size, a grinding process (so-called micronising)

is also required.

As any breakdown of the pharmaceutically active substance as a side effect of the
grinding (or micronising) has to be avoided as far as possible, in spite of the hard
conditions required in the course of the process, high stability of the active
substance in the grinding process is absolutely essential. Only if the active
substance is sufficiently stable during the grinding process is it possible to produce,
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way's co ain the specified @munt of active PCT/EP2003/013691
substance in a reproduci bl e manner. Anot her probl em

that may arise in the grinding process for producing

t he desired pharmaceutical fornulation is the input

of energy caused by this process and the stress on the

5 surface of the crystals: In sonme cases this may |ead

SRR By B Lo B hen ey 8 A Lain, e
e ol B aB Tl M Preaiiiibipyapanen Asother problem

essen

h*ét mam Fige indhegniding pmeessjﬁxtmod@clﬁg th@;ﬁésrféd‘ﬁﬁahﬁ’aceutlcal
ar
IR SRS B B 5 s v

l'atj on
Hithacrsalsyn some paﬁe@ this mayl lsad dolpiotystorphicietianges, a

ch@ar@brfh 1" @hdrﬁﬁbhé SEALR 895h ﬁ%rath% Sn D3¢ ér%féi g%lyﬁé fisitis

uirenents o I hed abov

BeShlialPafiptals ﬁ'a%%@m@ocrystﬁgmeangrrpmmyefor the activeosutzbtance at
astlttmnestﬂ eas@edbe\ﬁhaﬂhabéutﬁﬂp Dby @ a ﬁﬂﬁrﬁl‘écggtléél??rmt[ﬂatlon the

|t confers a su
SEOy el PRDSIE IR clisiling gbies RubgiAneara aise SubiR to very
Smrlg%fﬁe@ﬂlrﬁmen@rm&t this\beckgaunds to provide a
phar maceutical fornulation containing a tiotropium
alt and sal nmet er ol xi naf oate wherein both active

Irs geditandadhe Eequraments oudlineic amet it sheuld ibergeherbliy remembered
that gpr éhahdeah thé Belid @téﬁ@b\‘ Qrﬂr3$ V\mrél?;ssce&ﬁ%alﬂéjbf Hbrov:ng its

t
PPl S¥eliihdfeRicRt SERI Spriereraubeianiabas nige Retiess stable

farhe efdhersaseaidhyg. t he naxi num possi bl e stability of
the two active substances in the formul ati on. The
active substances tiotropium and sal neterol are
Tharimai|tae pyessrt dnsntion isNa provide aphalcmaeemwaafmﬁmlatlon

coRtBRTng ARt Pﬁlﬁﬁ%‘aﬁ‘&nﬂréé{ B0 ﬁﬁéfo%?&é@g%”négﬁ‘l gg%q o

ve su ance are n

‘353%@“?%9 satigfaine raquin Qé'tﬂﬂf%wemfﬁaedﬁbwednqjarhmlar ltihe invention.
alsu st 0ak®, prolicleas bhaien sethfiktanemiesiok Q:oﬁ?an‘i'ihb%ﬁ&roplum salt

aﬁ@%%lp&%#é)tl %ﬁ;ﬁi@@etx Cvgﬁétiﬁs %'gcgﬁlgga Q:yégg rnggfg%.um pessible stability

ofdheitwoeattive tsubsianops iin thasfophutdtieni nhal abl e powder are
crltlcally i nfluenced 30 by the choice of excipient.

TH@E tﬁﬁcér#;@cgt‘f rP\' T %élfr%t%%i %lliggglaqerha@éﬁyieg‘ectwe With

par

ac&welsmbetﬁncetshﬂuﬂ@ PEGE a' partichiany hiJHPaREASE %nl))'g‘ﬁﬁrf Shounts of
%ood fl ow properties are a prerequisitefor h
thd getivasubstaseeare Gerred pgaamiﬁgdcasmmamrevmmw@emm
thé i
S oHE Mook 13 RBoff baos e ALt ubsiiara PRS0 Be Silitad Wit
stithblepedipiantsi in oMGEA0(FPARABS iKhAGBIERRAMT BE36de of the large
amount of excipient, the properties of the inhalable powder are critically influenced
by the choice of excipient. When choosing the excipient its particle size is
particularly important. As a rule, the finer the excipient, the poorer its flow
properties. However, good flow properties are a prerequisite for highly accurate
metering when packing and dividing up the individual doses of preparation, e.g.

when producing capsules (inhalettes) for powder inhalation or when the patient is
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u%tz%g,agai,,ge i ndi vi dual dose before using a nulti
i nhal er. Nbreover, the particfe size of the exc‘F-BFB?RD3’°13691

is very inportant for the enptying characteristics of
capsul es when used in an inhaler. It has al so been
found that the particle size of the excipient has a

consi derabl e i nfluence on the proportion of active
powder which is delivered

-rﬁ%{érﬁngﬁﬁgé%qq}gﬁugﬁ%siew@ a‘?hg'ﬂgeﬂawm"g@%mh&leinl\/@reover the

p’é“rhd:lé%zfé@ﬁﬂh@%@ﬁléﬁt‘?ﬁ%egf’lrﬁﬁlﬁta‘?ﬁ% g p&pw{;rﬁﬁqﬁ%ctenstics of

i nhal abl e powder "wh re conveye
ogpsHissexvhet used in amdshalérerlt had alsacbeert fouadiinseahe. paﬁ?@e size of
0

tlgg%&lﬁﬁée%‘?’g?@é%{:& aﬁ@ér%ﬁ%m u%rﬂqéc’ Qr'@ hq?%?o‘fq%?@% of grgtave substance in
thenirailatsls gowdep vﬂf@?%@el%réd‘f@'uﬂ%l&hd?f%te&ﬁ Wﬁﬁélﬁbf&g

a tiogtropium salt and sal meterol xina
PipRertion &If agtive substanty referssiodhie Hantidles nfsthmflnharab!e powder which

SRl A58 i PR Es B R L bR R S, The

Into e

partiohs sizye retiuired forahisud Beanssh @n@aﬁﬁﬂnﬁp%féﬁédly %fs‘écihé.;l 6 pm.

the lungs fromeach capsule by the I nhalat on “process
with only slight 15 variations between batches,

nabl es the active substance to be admnistered in a
Tﬁﬁlad"@ Gfthginyandiop s oprapsre an inhalablerpaydergontdiring a tiotropium

sait apd Iﬁalmété?ﬂtx"@é’fobﬁe Which! ﬁrﬁﬁé %gﬁ'@a?édm gbrh‘éte‘?g ﬂterms of

AL Cae GSEeR A PRWaRHmRGwEr paskeddniercadivcapsle by

theapaolissturehas inesll ag thesqmmbﬁécﬁrv@%uﬂsthﬁdgere%bﬁrﬁnd
e I N

d%ﬁ)ﬁggggcgtﬁéqﬂﬁpgrﬁ’%{ gf Sgﬁgqlﬁ é)yjﬁe lrﬁqjaj@tﬂg} pl&cess) with only slight

varfgﬂqm@éqetww@ betahest aaables dhe aphwe*rsus!aétaace e abifministered in a
Fr‘lf*%‘létﬁé g)‘o;ﬁfﬂl&?tﬁ Fﬁhéﬁ'é}f\f&%g RS O@gghbﬁ,‘v) s to.Rrepare an

y even

eut |
m%ﬁhﬂbﬁdgpoweﬁmmawgﬁ tigiropiuph aalélnd sgbm@roio«mfaam which
erisueo fobd %nﬂﬁ?h‘\gmfaétéﬁﬁlo%‘?df'tﬁ@ c§H§§Ib§ r\&ﬁéth@git%‘ adRinistered

rate, neterin

tolfip PRERLUSEE allinfaitt 16 Suiblh, 35 dempiiend MR REAB0RS, or in

vithe eidiery am inhpactonbrigdihgerpowder t o achi eve the
therapeutic effect, a high degree of hompgeneity of

thecgowder m xture and onl y slight fluctuations in
Theia If?éé'PBPBW%ﬁali%chuéﬂisslpajycmladynsametbmfotmaﬁcbate have a

h:glﬁﬂﬁ#bﬁéuﬁ@eﬁlagcﬁéﬁén aﬁﬁﬁﬂ%@%&e? EQ S ﬂmﬁ%?%ﬂ%ﬁlis”g on an

er m xt ure and”m nor 1ons 1n
'”'b?'@%&%‘?‘% nHBRIPngdwogfdhe ﬁb@wamenhom aefivegsubaiancesewhich
is tonbalusbdaviti loighlyt aceorate m&%ranCBéM@J@J&% %'WSﬁﬁcdrﬁzentrﬁt:on of
thd B80S S LERESLNSILL 0Tl SR T S0l s bapeuti
effeciT/agmgh alegoas egnomegemw ofgthe paavdarmhirtre ant oy Elight
fluBAREBAS in (hEHshERidrScHftaBieRBAEEHAR dBLRRIf capsules to the next
are essential. The homogeneity of the powder mixture and minor fluctuations in
the dispersion properties are crucial in ensuring that the inhalable proportion of the
active substances is released reproducibly in constant amounts and with the

lowest possible variability.
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VWoRraBr/058aas ai ning a tiotropi ungsalt and sal met epg
xi naf oate which is characterised by a high degrelﬂEP 003/013691

honogeneity and uniformty of dispersion. The present
Acoortinglgna éliklersasmsoidhe presqamtamveiﬁmnsm ipaépdntecarp imhaddable

PUBHEF oB el ofbrlii Rt BEARAGI ShefoaBUhilfise | o
chareictasisect By atrigh dﬁgwe@cquqrseg@@elbrr anshpnijormjty epfdrhsmr@:on The
pRRSHE in\fe‘?ﬁléh‘ﬁ?éd séﬂs%t‘f@ﬁ?@\h&@ ranfrhﬁéﬂab &\Ddélh\ﬁhlch allows the

er. contai nin t]ve u bst ances | s
TN i AR WP SBHSS 0 B9 AP IHRIPEANE i owest
posyiblexelrispilitgl y, but especially in the adm nistration
of inhal abl e powders usi ng capsul'es contai ni ng powder.
If only a small anmount of the powder fornulation is

. Thechasmteristios affemnptyingefrom dbe pmuder assarvoir ¢hel corddiner from

wi‘ﬁcﬂ'tﬁ? mﬁélagﬁ%o a%’dr@?imr?; Zé&t@{sans?fgs@nce? |ﬁ rr’élfe'agéatfor
et g2

inggrégoah@@y an @m@iantmm net pyolusivelye bt e&mcuqﬁy inethg.
admiRistAtio 60 inRaRbRY ﬁoMﬂ'é\*é%dl ?étlﬁﬂgé :&gnitiﬁfiﬁlhgrﬂov@d&r If only a

a use.
s LagIBUSR oF £ baw Bk rRHIEbON S raiBAssHIem o @Ay deptaservoir as a
resait obminingdlerpobr emptyiay chifadstedstids gignlficant avrﬁ‘)unts of the

, m@%gﬁe&?&?ﬂ%e«gﬁgw@g kﬁ%ﬂ{vg %'tp%%aéq%sqr%rl%& ﬁaec%wg%{?servmr

(eihthe capsule) andeme Loavailabia to tsepatienttfor thepapsutiteuse The

reéLﬂFa* er o Y‘ﬂ% gtg%é;fe\?\?]fnécﬂﬁ/easdﬂsl%ri&n har 2 (ken?cilezgglxgure has fo
be\isereageddsactnat theguantily of active substance detiveredtis shiffi czent to

prc%dr}% fgLeOHeéfFécPtﬁér J%ut@%?f“e‘bi there is provi gﬁg an

| e powder ntaining tiotropium1'
sal meterol xi nafoate 2, which is characterised by a

Ag@iﬁs‘t 'tﬁil@ tfédk@lhl)lﬂfd m@%rbseﬁﬁﬁ%n%ﬁ(ﬂﬂth‘@rtsﬁtsﬂout to prowde an
i ol ogica acce e exci
BPowd s ontaniaA o Sabant paelernlsagete which is
alsnmm:acmasedefw verd gebd\emptgingocieratiengtics.
pharmaceutical conposition for treating respiratory
conplaints. In a third aspect, there is provided a
capsul e cont ai ni ng f 19 igv er as defined

above. In a fourth aspect, there is provided an
In & fitshlbapecinthere is provided ag inlalablegpswder ccmialdmg tictopium 1’

and SAMTHERE e AR b eS BualiaTodtEhY aoRating peinkaf abou

12480 piké§ withPa physiologically acceptable excipient.

In a second aspect, there is provided the use of an - inhalable powder as

defined above for preparing a pharmaceutical composition for treating

respiratory complaints.

In a third aspect, there is provided a capsule containing an inhalable powder

as defined above.

In a fourth aspect, there is provided an inhalation kit consisting of a capsule
as defined aboveé and an inhaler which can be used for administering

inhalable powders from powder-filled capsules.




Det ai | ed description of the invention It was found
that, surprisingly, the obggctives outlined above can
be achi eved by neans of the powdered preparations for
i nhal ati on (inhal abl e powders) according to the

i nvention described hereinafter containing a

tiotropiumsalt 6 ,qd!sElnetFrol xinafoate 2. Wthin
t he scope of the—%&u S € tiotropi um

salts 1 denotes salts which are forned fromthe

Sy act hve m1l ., Wthin
I PITOTRRR i 2% 5 plitingl, NS Sl BLBIR fan o8 achicled by
means ¢fdhe pawdsred peeparations fmnmhaiatlorm(mbplabie pewders) according
to {Hed &P?ﬁu
© 2&33/9 égg%gé SH;%?E%%@%@ gggggazﬁggag h| n a'Ijab e %‘38“ gra émeterol
"ng to the invention contain tiotropium1l and
sal neterol xinafoate 2, which is characterised by a

f ab 124C,
Wil ki B B 15 nrBSgil ingéiian, (e P et tioPkita salts didepotes salts
whighi are foemed drom trebphamvacslagicallynactiveycd¥om tiotropium 1. Within the

socge B HEseh AR ioafith ShicRBibH oty @ DR et o

tiotrapiumgs lndﬁ@*&ﬂ’dn&h@&&&%‘d@Mlg{tat@nrfléat| ng rate of 10
Kimn. Preferably, the salneterol xinafoate 2 used in
the inhal abl e powders according to 10 the invention
has the followi ng characteristic values, inter alia,
in the X-ray powder diagram d= 21.5 A; 8.41 A, 5.14

A, 4.35 A, 4.01Aand3.63A. Detailed information on the
nmet hod of obtaining the characteristic. X-ray powder
di agram data can be found in the experinental section
of the present invention. The X-ray powder di agram of
the sal neterol xinafoate which is preferably used 15
according to the invention is shown in Figure 1.
Particularly preferably, the salneterol xinafoate 2
used in the inhal able powders according to the
i nvention has a conpacted bulk volunme of > 0.134
g/cnB, preferably > 0.14 g/cnB, particularly
preferably > 0.145 g/cnB8 20 The conpacted bul k vol une
is determ ned by the test nmethod of the European
Phar macopoei a 4 (2002): "apparent density after

settling” -/ "density of settled product”, identica
to the "tapped density", nmeasured in granms per
millilitre) or as the "Carr packed bul k density"

according to the ASTM standard (D6393-99, 25 Standard
Test Method for Bul k Solids Characterization by Carr
I ndi ces), neasured
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wWo oag8sagr cnB. The conpacted bul k volune is
neasurement of the volume which is taken up byg%UFF%qosmmem

commi nuted materials after they have been conpacted
under defined conditions. 30 The particul ar
suitability of salnmeterol xinafoate, which is
characterised by the above paraneters, applies both
to the starting material of a mcronising process and
Tthe inhelakde p_@Wd&rshTamaudir;gdd the épaerdibh@onedin tibirspium 1' and
: L tles.n.the o
SEURBIA0E Aot 2 SRR SnafNaSR nbhaBhg BRint Br spiut 124C.
mixpdwith aphysislagically ascentable excipiaméd after
m croni sati on and the sal neterol WO 2004/ 058233 7

ERP2 0 03/01 6 i naf d i h
TR nBlingRe B P tioRedaBieya WRs b aed by BBy B ismntialiizanning
Ly h b e e SO AL R Rier STAR
sofleRe pRBiads 1R b S tonied 24 st s of fBrkiovino2
to 15% Inhal abl e powders which contain 0.01 to 10%
PRL{ofalSty FUr SHIRKICR ARSATE 23152 h Wi 1A BRPiders acoqraing to
theninyeBliae hae the fllowing shareckerstisveluasaiter @ial indhe%-ray powder

dipgrainc.ud-apl reusrRy. - 0 Il e
Berbm et S A vk S M s

ly Q.25 2
D%E??I‘?sc{ﬁﬁ%{x}f’g“’{‘r%} PeyRshosPfa ngiathechsractensticak-iay powder

diagoarh data caPphis foundpin the dkperfnehtel E6stioRcsTans @pwsoérg iﬁ\ﬂ&%tion.

THOAET, BAECaBRM B s SANSRS S Xdefiite §15th s prsferably Used
a@ﬁﬁﬁd%todgﬁt"a\i’&ﬂhonii@ﬁhothilmFlgurierﬂ.an amount of 0.02 to

2.5% preferably 0.03 to 2.5% particularly 15
is nmeant the

r,efFr bly 0.04 to 2% By tiotropium1'
Pgﬁ*'@é‘ Eﬁ&ﬂéﬁfﬁ%’atﬁ% fainygieral xinafoster nusedsn e ihhaldtléipowders
addoedipgapanafinishion heseNéorBAERi Kk vRire S10B! fhdgiom®,

e

[ reted, as bheing a e ence to tiotroplum
prlggé{%bﬁ'eﬁbvﬁ* HI%Q cB?’?'@EﬁS(‘fcﬁrﬁ rably @140 &HCMThe count er

20 ion (anion) may preferably be chloride, brom de,

i odi ara-tol uenesul phonat e.
TP Elipac BRSO LRI Er e 5 BhUGHE R HIRCE. opean
Pheseaennegia 4 (20@2)prapperent density iafter pettiirey” dtitlgnsityl aftsettied
e e a1 D ot S OBl AR e 8 or as
the'y CRErRackerHUIK APasNE acqerdinaiion e AST Westandert (0639399,
Standaicibest Methdelrfsr BhikcSolfs %‘ﬁéﬂa@téﬁz@ﬂ@#by%é}?ﬁ&i&sg%neasured
in BF&hE Rl 22 R RY Coipk2fed Bulk Woilds te S eadtemnel ggtﬁe‘ volume
which is taken up by solid, comminuted materials after they have been compacted
under defined conditions.

The particular suitability of salmeterol xinafoate, which is characterised by the
above parameters, applies both to the starting material of a micronising process
and to the use of a micronised preparation of this substance with the above
physical properties in the course of the manufacture of an inhalable powder. In
particular, both the product obtained after micronisation and the salmeterol
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to 2.4%tiotropi umbromde 1. The
‘?ib(?tepggis%?ngbr oni de which is prméf erably cont ai nefCT/FP2003/013691

the inhal abl e powders according to the invention nay

i ncl ude sol vent nol ecules during crystallisation. 30
Preferably, the hydrates of tiotropiumbromde are

used to prepare the tiotropium containing inhal able
powders according to the invention. Mst preferably,
xingfoats ysadin thadnicranisatinruanebcharacterisenbi o abevé-medtioned

parame¥ps02/ 30928 is used. This crystalline tiotropium
brom de nmonohydrate is characterised by an
endot herm ¢ maxi nrum at 230 5C at a heating rate of

I e iRiHlabib powdaes ae&érﬂu@oﬁm@':We%oh)fh@@%m#er&%ﬁ%@&e 2

ectrum |

d%ﬁ‘é@%‘iﬁéé@% gﬁsp@f%ségf'v 25634 @@B@nounmfe‘roram 8020 15%.
Infealablengivnders 5ittich 88Ain 81050 1098 Qf 2176 PrefbPRR r&n%a to the

ine t otro um_hrom
irfBnben. Pdiouity bRsBH i Anliandsrs aflainzin Spramount of from
0fQf tfbéif/ @mfe@i)s Ddnter 3%, pattRularforéfersbly 01129 7d 2%A stit more
prefarably ol®y= 102.691 , V = 2096.96 A3 as
determ ned tby nmonocrystalline X-ray structural 5
anal ysis. Accordingly the present invention relates to

Themlabreqmowdérala@bbﬂﬂn 2% m@ﬁ%;ansg %géff\%g@%{? BAEAR 0.001 to

"I'ne

504 bly
51;(0‘6?? ind" Breeigeas E}ﬁ% tthe inggntiory afedinaieble powders which
comtaiy @ﬂ‘l ta@% tidtrogiune 1t. I%rtlwlaﬂif fifere@ lnhdﬂé@b%ﬂvﬂ:iers contain

OS85 St 545 ponssr

Prﬁf@ﬁ@h{a@pﬂta%t 0.05 to 2.5%of tiotropium bronide
nmonohydrate. The percentages given within the scope of
t he, prese invention are always percent by weight,
Bmﬂpﬂggl%aci&‘-fm%@rm the dfeq ammanium satient Wheye thiesteTied is used

wmlnarthacseupe @akhe:prra@@ﬁt MV@ﬂﬁo@Qﬁ%féﬂoﬁw b irftBRorbfd ‘6f§§ b8fg a

are usua

regeg'%f)ﬁ? £ ﬁ?gap'yw 9 nB' n%r?g’r@sa%gfgng goHntarrgnaThe counter-
ion cﬁablona\mayrpreferablyttra)mmrm& branfide dbdigé erh@théﬁéé@lip?ﬁirﬁte or
era
g BILRRSEIphbAdRe o e PP Pefriiti st Bifetboong,
Adsardrdhihe presest ieption prefecioraaes g .mmmeqmwders which
co@?éeiﬁgélé\%eﬁ 9, Gd‘l? aﬁd‘Ee’fc]t Ei%ﬁ‘erfabmraﬁ Q 3%%’5 erg%tf?P”F'P bromide 1.
Of SRR it becudiRidhednieniioniasatheleeie Rovidegs wiich
costaip@bolit 01024 t6\836 prefierabfy Sbcut 005 to 3%, particularly preferably
about 0.048 to 2.4% tiotropium bromide 1.

The tiotropium bromide which is preferably contained in the inhalable powders
according to the invention may include solvent molecules during crystallisation.
Preferably, the hydrates of tiotropium bromide are used to prepare the tiotropium-
containing inhalable powders according to the invention. Most preferably, the
crystalline tiotropium bromide monchydrate known from WO 02/30928 is used.
This crystalline tiotropium bromide monohydrate is characterised by an
endothermic maximum at 230+ 5°C at a heating rate of 10K/min, when thermaily
analysed by DSC. it is also characterised in that in the IR spectrum it has bands
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wo serjekszi ons of 1 and 2 accgrding to the inv%‘gtri@%g
i i ! T{EF2003/013691

may contain an anount of tiotropium11l and sal

xi nafoate 2 such that for exanple 4.5pg of 1' and

25pg of 2, 4.5pg of 1' and 30pg of 2, 4.5pg of 1' and
35pg of 2, 4.5pg of 1' and 40pg of 2, 4.5pg of 1' and
43. 5pg of 2 4 5pg of 1' and 50pg of 2, 4.5pg of 1

and 60p 2, 4.5pg of 1' and 70pg of 2, 4.5pg of 1
iater eg:@ voalvaengths @@761‘ 3410,39106)d 790p 4260, 12)3543&10 GZOfcm

F‘maW‘ Qh%%?&a?ﬁeztlotl‘]oggﬂﬂ b?STi'de ﬁ’@ﬂ %%gt? R%s alsu@B r(;\pnocllmc
" %ﬂa%gﬂl%n@ ;&ew%fa = 18.077d A0pg 1919211 &, Epg9.8621 A, B =
1‘0%691‘5 200068
a}jal %ﬂg %gg of 26 él)é(gqodgﬁc%@“rl]é@g%?%g)&%t% ngé)%%gtfr*ctura!
90pg of 2, 10pg of V and 100pg of 2, 10pg of 1
Aaami:rdlmgbghefprésedi&pgemiorﬂrelatéd t@ po@defs fr lrilﬁ’élﬂtl wh%'ﬁ contain

art]\g gfg 0365(;?2@{0% ?/Z gﬂeeﬁégﬁﬁs‘g%@% of cry gﬂlrne tiotropium

hm!t%el adicBBp intefes? acd@mlingfo the |ﬂmhtﬁﬁp@‘e
|ﬁ}fa|3ble]&%dé}fs v@h;cﬁ%%n?a@r?gbgut q 825?’(9% 1?5'%3@%{%%@@/ %?out 0.0375

and 9
t%3 ﬁza“yg B@ftffufaab@r@fﬁ@a@ly@bogt Bepip 35% 'of HinttopiEpybaimide
nfoncdieigatef 1' and 30pg of 2, 36pg of and 35pg of 2,
36pg of 1' and 40pg of 2, 36pg of 1' and 50pg of 2,
36pg of 5 1' and 60pg of 2, 36pg of 1' and 70pg of 2,
T8emer oéntiagea yivedDpighiofthd Sc3peof te éres@ﬁﬂnn%ﬁﬂor‘i’ére?always

d 110 f
P gﬁ're&iljt & eri‘%%p © ffcr??ayg%%ggo the c?rﬂ@rﬁct ngeo
subst ance conbl nati on wherein the bromde is used as
ggghﬁ‘“z a"%é%‘#’"?an' cbpisioritactoRifio © fedinG8fT Bhilhi; e
AL S Al 2 are UéHﬁ"SQa%iﬁlﬂBEﬁCb%wq@@ﬁlcma@gle dose
cotans® nbnmmlora’ﬁﬂi&r opyLHAY afll s@#ﬁ@ﬂéF& beﬁf%@ r}g doses from 5

f.0 ng_anmou

BRI PR Bl ot gt 3 20008 2o GG reresaly Fopay 1o
1000159, 4 Mremraf&i'abwp;gnm t?, Smmpgraiérabiyﬂadcdias t@fthe
m%en@c.arﬁg’gng?S %o gpégﬂ%f&%b%( 3q§t %5;@ %rtgq@a %gbgz from 40
t°57QHﬂ; of I and 80pg of 2, 5.4pg of 1 and 90pg of 2,

5.4pg of 1 and 100pg of 2, 5.4pg of I and 110pg of 2

12 of 1 and .25 of .2, 12pg of 1 and 30pg of 2, 12p
Felr S 288y Fke sstriding BB Leonadr Jopigventon thezblp, éhe
cdtnlandtrSﬂ:pg}‘ dfandl 2 2egdig th the the@ﬁlﬁ rﬁé ?oonla’iﬁ%n%méunt of
OGEAIRDS e i gl LR o k3 vl o
25Dph 2014 g ofl 17pnd 80ug of . Bpp of of ahd FBlugrefy 204.5Lg of 1' and
40HYoP Y. Rlg & 124nd B8 Mg dr 3N 53R P arki 560y HPL, X 50 of 1
and 60ug of 2, 4.5ug of 1'and 70ug of 2, 4.5ug of 1' and 80ug of 2, 45ugof 1'
and 90ug of 2, 4.5ug of 1'and 100ug of 2, 4.5ug of 1' and 110ug of 2, 10ug of
1" and 25ug of 2, 10ug of 1'and 30ug of 2, 10ug of 1" and 354g of 2, 10ug of

1" and 40pg of 2, 10ug of 1'and 50ug of 2, 10ug of 1' and 60ug of 2, 10ug of .

1" and 70ug of 2, 10ug of 1' and 80pg of 2, 10ug of 1" and 90ug of 2, 10ug of
1" and 100ug of 2, 10ug of 1" and 110ug of 2, 18ug of 1’ and 25ug of 2, 18ug of

1" and 30ug of 2, 18ug of 1’ and 35ug of 2, 18ug of 1" and 40ug of 2, 18ug of
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Wwoaoo4/dfpgsof 2, 21.7pg of 1 d 50pg of 2, 21. |Z E19£ 3/013691
1 and 60pg of 2, 21.7pg of 1agz;nd 70pg of 2 21"p7ﬁ Ofo

1 and 80pg of 2, 21.7pg of 1 and 90pg of 2, 21. 7pg of
1 and 100pg of 2, 21.7pg of 1 and 110pg of 2, 43. 3pg
of ‘1 and 25pg $ 25 of 2, 43.3pg of 1 and 30pg of 2,
43. 3pg of 1 and 35pg of 2, 43.3pg of 1 and 40pg of 2,
of 2, 43.3pg of 1 and 60pg of 2,

. f d 50p
jgngp‘i?m%r Ofizagﬂug vxﬁpb apKd 0PI 2pg8|ag of. BrahdSingy of f2218pg of
14ana%@n§rgfoﬂzamsp§gpg1 @‘nd290|.@of3381 ?}fg ﬁ efgg]tdﬂf/@ﬂ% & 2, 18ug of

ﬁBé 4 ?’fi?ié@ PhAl r?e’aHs afhd, %@HQ;'P&U_ and 30ug of 2, 36jg of

A ant 3Spigoh Br BBglef mawg?fleﬁe 8¢l 1a§ H*B@p@%ftzlsepg of
|

1 SndBRGAS 3 S0 8F R AnRImIna b oyl p% a2 361g of

iéabéﬂaugezf 2, 36up of riéahddrﬁ]@ﬂg chb2)\35Llyofvay andl 1a0RERI €2 are
a@ﬁﬂﬁ@ie?%@?@ le 8b§9| e dose correspond approxi nately

anmolints of tiotropium brom de
nmonohydrate 1 and 2 adm ni stered 35 per single dose:

3@ Ratios S&b%ﬁ%o%?i% 0&2233 L0 &%%6‘8@%8%%%?%52‘ © salt 1is
ﬁgg@fp@ erEed Ggmbination of 4% grcording tpipedinvantian the
qﬁzﬁ)ptmersfofactlﬁe&p@stﬁnc&saﬂdndmﬁsté’r’edﬁaé}@n b d%ségﬁentloned

=R e pr s B8 cotretind Besirasten cosgliowing ameunts of 1
anqg@mmlszereﬁma@gie dbsand.ANpof 1dnP25(1g oSFBJ 534u of 1 and

S94E0E 4l 1 Fn38,8or'e B0 B fod 4 E bt 1
U%ﬁﬁ%gﬁwﬂf 4 and66pg 06]1:2 i%og %@d )?@%f 9;3225541@9 of 1and
o 288pgPbf 3, aﬁd?9§ oP2, 0 _p%gf’ 00ug 9 of 1and
fﬂuagfgf éfj 92@%’?01 ahd ]235*2’9539"?2? 1ma%ﬁal L@ef 2, 12p93)5gl and
35)fg of 2nd2pgeg DENd 400 Sipg, Mgl ofandaduﬁpsmgfaf?z 1%%3%?91 and
oo & 2192389 15ha 0,8 Bl T B8 21508 o P ana
90pm @‘pg b2ug oarmagdpiQOpg at,2,22ugpf bfantl B1GlLglO0RY2017 . of 1
an@jZZQRQOPfZ §1 ofuloaﬂ%%eéof @5?9 ﬁfgnfgf g%g\azééj?g %I 21.7ug of
1 %@8%9 0{ 2. Zisa@f ok and 5@59@ & 21. aﬂmosc&ogn@ﬁoag o 5h@1.7 g
of of ahdF0Higasing, 21.72 of45@adca‘o angl 27p99 el ?ané@@?sgcgf 2
21780 S8 o %1 o) q\fﬁiﬁom o2 hadpiona 250
of @, 4fIsd of @andnlSDjagauch,ptt&laBﬂé@ obXcarid 881§ ofhR, &3, m?gobq and
sojcd 306060 BB 013l SEIOUS Solle' S 2 g ot 1
GOl ra) €3 3481 s A eLB0NES Ledd3pgiafchaad@0ug of 3 43,30 of
1 RIPPOORF 8) 2, 4333755 6AA ARF110g of 2.

If the active substance combination wherein the crystalline tiotropium bromide
monohydrate is used as the salt 1 is used as a preferred combination of 1and 2
according to the invention, the quantities of active substances 1 and 2 mentioned
above by way of example administered per single dose correspond approximately
to the foliowing amounts of tiotropium bromide monohydrate 1 and 2 administered
per single dose: 5.6g of 1 and 25ug of 2, 5.6ug of 1 and 30ug of 2, 56pgof 1
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We 2go4/bsesese, saccharose, malgpse, trehal ose),0}ig9s
and pol ysaccharides (e.g. 20 c@gtrane), pol yal c%‘ﬁ%’?gfb“’m%“

(e.g. sorbitol, mannitol, xylitol), or salts (e.qg.

. sodium chloride, calciumcarbonate). Preferably,

nmono- or disaccharides are used, while the use of

| act ose or glucose is preferred, particularly, but not

exclusiv%ely5 inthe formof their hydrates. For the
9t ef

f @3 One of dvand 14@:?9 j 2ch6pg ofsl gbmssapg wof 2,5 Syigyof 1 and
60LG 62, Slogy oF RiRt 704! £ 4 864 2% bf% &5 58g TP tand 9oug
Sl e ey e Mgy 1 e o
oﬁ'gg ¢2diug 601 anB@Q&@lvofl@( mt&;@tmel a\a/alsanrgtdf% tq ?@g‘fﬂ&% and 40pg
Ogaigr% ﬁfsi ?ﬁd g2 j??‘:fnga%?fb ﬁBa@?)Wﬁj’t&néz of 1 and 70ug

ofizs p2:5sigoof 1 avdB6dg df2, pardigcof hahyl 9OLefe dd 5ug of 1 and 100ug

o210 S PP S O S AT A Pl s

oh2e22:0M81 §f ﬁgﬁd 8580 b @ 2R51HgofHl snd gaugiaf @, 8215ug of 1 and 50ug
oPREOZ R GF 1 BndBOLEYXS RPDIBY MY BHq 7BYS f 21 936)ig/\t 1 and 80
ffrombos g A2 2o HI
T O T Nl A LR
180p¢ of @UENQ ofdasndt 28ludisf 2U5ud 86 ¢ andl I0LigAsH 2 W8,81of 1 &nd 35ug
h h f t t -
of i B 1 Sl g2 ABBTRERRA Sheid 2 AhbS B itand G0ug of 2,
45;1@; D@?_ﬁ%@@ﬂ@ ol 2, #51y M@ﬁ_ﬁ/&ﬂl}.@&gfﬁmgof?_ﬁémﬁg@bg o 2, 45ug
9 / s foun ased on
oﬁgéh\go‘llqjdllr@ 8@3%4%%% %ﬁ?ﬁﬁgﬁé;ﬁgﬁrt icularly preferred
are those inhal able powders wherein the 10%fine
AT o Sl S MBI ARy e b v
triiblalabi BPHEEE (ARRENES fFis Brbparations.aeaqslgto faes inyention
insloele] fcbrosTmanﬂlepm oabsacabéfarihets \i\@gn gﬁi/cbsélgﬂ a?atﬁndgigé)gd isaccharides
a . Prefera .
(25 B, o ko ol o, B8l Rbherices (e
dexdiansy), pelyaisbhoisdag. sbbitat coanmital, xydits!l) erisaite (¢.gosodium
B EASLA LB FighS B RRERY PUTRRRG s Ao, wh
the Liserf lBptospian alyspse is Rrafasedapartisularly neutaatieptiusively, in the
fogrﬁgig ?IS?E ﬁ???ﬂ?’ﬁ gF&IriQhrR gﬂit‘pfdgﬁis Sbif 'ﬂ’ﬁ’el‘ign\%pg]{)@: lggqoée ti‘eésjﬁ{lﬂas%articularly
RS IReB Vidie RElPsErsTchyidaly s Pacit per inviarkpreiared.
of > 45 J/ g, preferably > 50 J/g, particularly
ef > | G he i | abl wol . .
PESELEH7 Tt Il jen el ol LB EF BRI S prtice size o
10ced mar%éthameragﬁ Papialh bigemis megnt hiere tre S0l amlucmaf e
vOR#AE WistA¥uffo i#a st §6ing'h laser diffractometer by the dry dispersion
method. In particularly preferred inhalable powders the excipient is characterised

by an average particle size of 12 to 35 um, particularly preferably 13 to 30 um.

It is also particularly preferable to use excipients which have a 10% fine content of
from 0.5 to 6 um. The 10% fine content in this instance refers to the 10% value of
the volume distribution measured using a laser diffractometer. In other words, for
the purposes of the present invention, the 10% fine content denotes the particie
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W BIa R e in the sense of th accuracy of si
dosesgm%"l@é/3 is in the region o% % , prefergﬁ“@’@‘m‘”mw691

6 % nost preferably <4 % 20 In sorre cases it may be

hel pful to use, as an alternative to the excipients

menti oned above, excipient mxtures consisting of a

m xture of coarser excipient wth an average particle

size of 17 to 50pm preferably 20 to 40pm nore

gize belab Whic610% cifﬁhmcmadt:fy qu:rarmqés m fobhd\h éét‘ﬁ@ﬁn the volume

a re

@gﬁbﬁ'gépf.%’a% Uiy Bt 57 BlassoRalbleSaiuders witgrein the
finpeganjent lp@bput:ﬁ ¢o i jre, peefabiyt aidig 155% Saimie from

the vol une distribution neasured by |laser diffraction

;gccord to the dry dispersion nethod. If the
BoPEe i3oeetHiRg &9 feinvention arethosednhalable pdvedersWwherein the

ebiciptentddeabpedtific Barfadd afdR I

b%?wo/ % %’ré aip(ﬂ;' re?ergbl ybggﬁtl\jt@é % ?%%E‘Hpﬁ]grﬁg?@eﬁﬁe%%my
[% Q AB Egent conponent is about 0.5 to 1.5

pm | nhal abl e powders are preferred wherein the

F?éféﬁ’gf)gt QJQCIBIfen gﬁé&gs‘?éff@ %?geoﬁgpedsfqr gwe/%)wder formulat:ons
asamdlc@tcathe;mperetm albiis orystalliBky car3be\bseesecby rRsus of the

S P 5 B e B o et sHiBiactbaliy). 1 the case of
the eg%lﬁteri q 'aslﬁnotwr@te swhichds most prefenably wsrdiaoeatding to the

invention] iﬂﬁ]s pr@f@@ﬁ%%é@l‘a@fbse@ﬁ:%h@é @Nér?k!@n%e@%?’h solytion

ofls ey Se5 PG hrefiiabliz: Sl o berinerareraely 2 52 Jig.

exci pi ent i ngred| ents, only those mxtures are neant
THE lﬁ@ﬁgﬁ%@@ﬁg&c&cﬂﬁt@ ):fc'grﬂtﬁ) Cﬁgcg{azﬁqr_:t axcl I[}}1?’:\rc]:tcordance
W&Bgﬁe rollam en whichetheiipventiort nSd:casednby AEygh degesdbf of
h@rh%@bﬁéitﬂr lh ﬂh@%@h‘s@fﬂf tﬁ’é aE?iﬁr'é'cQ%lf %l’ﬁlgﬂi GE L Mhis | is in,the region of

rom ances Tenti

Bu‘?st an @
% s Féfre x%%‘p’{’eg‘%* pesferahlit4 %.whi | e i nhal abI e
powder s |n whi ch the coarser excipient conponent and
t onent co st of the sane
Inhnp caR5s i hE RSB recth I FeiveRdpICpents
meabooned aboversncipientanixtires uoedisting e airpiximé of \obéfSea ”Bxcipient

WK ShiRRSad pATIIZr 17730 Y00 Trefe Bt 2850 inGre
PrEfespBIadt P 3% @nddines sxcipiertwith an averagerpastidersizeof 1 to 8um,

préfém@w fdﬁﬁm’ﬁhﬁéﬂiﬁﬁ%ﬂ& gﬁéferrélt?i?%gt?g Srg:‘i-le?% %g%ﬁ'l 'B?v th8 average

t
pek st B genlahe 502 13 hSmdhaiaron Hsishdrrseenaed by

laser diffraction according to the dry dispersion method.

If the above-mentioned excipient mixtures are used, the 10% fine content of the
coarser excipient component is about 2 to 5 um, preferably about 3 to 4 ym, and
that of the finer excipient component is about 0.5 to 1.5 um.

Inhalable powders are preferred wherein the proportion of finer excipient in the
total formulation is 2 to 10%, preferably 3 to 7%, particularly preferably 4 to 6%.
Where reference is made to the term "excipient mixture” within the scope of the
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ned specifications for 2. According to the
?ﬁggﬁ?‘?ﬁg’ﬁ%é’t}he fol | owing proceddre is preferabl \PCT/EP2003/013691
adopted. The free base of sal neterol known fromthe

prior art is taken up together with 20
1- hydroxy-2-naphthoic acid in a solvent m xture
consi sting of an al cohol and an ether. For each nol of

sal neterol used, at least | nol of

prasedi swenton,atpi ‘BQ;IWa Q@lrﬁsxtm‘ébe%iﬁ&HlS é'?g( § JmHBﬁ?nts which
H% %pﬁéﬁﬁéﬁ eranse is made to an

) beeR RN BEbd odibel rti

%ﬁl@lﬁnirﬁyxtbﬁe okeqbrsecand diinenge;tc:)plt-:-htelngﬂétlffﬁéﬂitlsOBnPSV‘ﬁlMo?e,e mibtures

e et ap By itng 5 sinian component
wit lﬁ er emy@ﬂmmrﬁﬂhgyoarber asdfinacexcigieny ftaztions may

¢drtmstmf@hbrrﬁt§a|@ri§eﬁﬁk§él dP"cﬁE g%ﬁ%&ﬁthé’dtfstt%rﬁées selected from the

h I oxane
%@ﬁ?gﬁﬁt&%hﬁﬁwﬁ%{eﬁr tP'r' gﬁﬁxﬁm% oftexcipienisy while liyhadalblepowders
insviieh the cbansby exciplenit compapeat ﬂh@%éﬁhér'&c’d?é! rEdn‘gﬁbnent

c-Ur‘\% st o?mep? acgég%ﬁﬂ%i o{ogn;?%e tgﬁqng,hf for ﬁxgmpgqqlggtose

r e era
p @@?}&B@t@t is Lispdtas @;dpnephmhermaekcdp@hefrabﬁ&h With'a 8maller

afv@ﬁéigé péfti%"@c E Q4 c?esl: lﬁea %b%v% f%?pé&f?g"? adfg% aﬁg%fﬁprgferabfy

r at of a {
l?@ Selﬁ@ﬁowqifﬁt%aturally depend on the quantity of

m xt ure. Preferably about 5 to 20 litres, nore
solvent are used

to 15 |itres of
!'ngf‘%&sbk qﬁgtpg\ag%asggtééal bgglpoﬁitf@ﬂ% BapPidingtolne igvention it is
firsd reze8§aryito rpeaparb seineaTbl Ahafoa&e iP8 forfR lwl'ﬁéh satisfies the

a@%ﬁ‘f’&%@@"ﬁgﬁ%@%ﬁéﬁ%&y ‘TSgQiOl ;/agt io:rggnent S

al cohol and ether may be present in the rat i 0s (kj)y
ed, i
et Bop i b s o L
mg tergldnomsa fropt télleewrwmlayt isdaken epyegether with
14y dedauR-raphisic a&iHeih a %Ibeﬁthﬁmﬁﬁ@é%ngﬁﬂﬁgg? afl alcohgl and an

O Neatish G SRRSO Gl laabt 4 ofdobydionyi2-Baphtholc

suspers
acifleprieferablyt 1 tm1 11smobt>fi1l mdmxyrmapnﬂhmd 8] ﬁm&hsféferabH 1

mBl bi ?Jhsreroxﬁo ~ntaBﬁtrr{gil!Jé é?ld 115 fltsgg t'hg)e 1% Pﬁgt |gE may nguse
acscgrqd@g de &he ﬁy@ajloamaxhbe @dbwenchaibedmitdhmhgstefdrabig.ethanol,

s i R bRl Aot LR i ma

out

bl Gibreinaodnpaision e Taptroohably st
maihyha‘tbﬂethebetgtrahytﬂl@fmfahsﬂﬁixbhé ®r téri- (Bnbe ggﬁhef o w?ﬁch

te&ﬁ%yl@%@%lgﬁ%f isg;?zia%lﬁuﬁglgtpg{e )él(f:rgz?:ﬁo ing to the m%ntslona The
ratio of alcohol to ether (ratio by volume) is preferably, according to the
invention, in a range from about 1:2 to 2:1, particularly preferably in a range
from about 1:1.5 to 1.5:1. Most preferably the ratio of alcohol! to ether is 1:1.
The total amount of solvent used will naturally depend on the quantity of
mixture. Preferably, about 5 to 20 litres, more preferably about 7 to 15 litres of
solvent are used per mol of salmeterol base. Most preferably, about 9 to 12
litres of solvent are used per mol of salmeterol base, while in said solvents the
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WoSRBRBESAai s further cool ed, th stirring,
preferably to a tenperature of%about 15 -10C t bCHE5gp03/013691

10C, particularly preferably to a tenperature of about

"OC to about 5C. After about 20 to 60 m nutes

crystallisation is conplete and the product obtained
is separated off using a suitable filter and
optionally washed w th al cohol and/or ether. The

twil mpmmmslaiecﬁhﬁmdtdthsr mby diensrdsentipl the sativd By vbidfe

redﬁ&g Honed speci fication which characterises the
I nha pomders 20 according to the invention.

Accordingly, in another aspect, the present invention

‘IIf;é ?.Iti i rrigibri Bb?rr?é& R ér%g%g ?:f) térﬂﬁéf’étﬂ?é“@f > \‘,\;E @fﬁetégﬁﬂly toa
tYEPGIALHIS BE (R0 O EOSE PFRIEr b 51 @ ERTEIPESiVi®, Of 2808 B6¢56°C after
dlilthe sbaveimentihal tanpoRame He8haetl SNRSH idhdtdithe same time

TR ORI R
Tlh@fmllemreisrm;entfaermu eanddhe Hitterdissoptiosiallg rinbed\Qut with a small

accor gl n hfhpﬁ ttﬁ)ﬁ@m%% %Q'ﬁ%g{)%h‘%g%@ ﬁﬁ%@} ‘ﬁh% sPeAkd
qv& A&endes iltiate abtaihenhis ¢cmle®kmandampetaturtdm° about
BDYtQP@"@t %fe%l?@ﬁéuﬁ:?ﬁ-%”@eé’nd Ef?rf&ﬂ Qe H E'Lsefe V\Eﬁkﬁ'ﬁ: ure until the

S are USQ 1N
SR AL 5 O e S ee Ram . Bl e mpoitte add
saintetbad Ixingfoadesesnd ﬁys&ﬂs O @Wﬂaﬂisﬁﬂbn 32 stdlfed the

|
sbafrlstL 1 e choBbowlt 38, BrSrelahty T adeBhemldrasgeabout
o V18 howl?eatﬁlwéCopaﬁlcﬂlarb' pi‘@féfﬂ)l?l(iﬁéa’ t@ﬁﬂ%@tdé of about 0°C to
SB5 0 S 0R G381 20 SRR, byl By o o
PIOGyist ahiained ﬁr@ﬁﬁréheélrcﬁbwnmmmmm filteraars entiormlly avashed
with @lbdf“@i! bﬁﬂlcﬁ' e mhbfba%nai%‘i& xuﬁ?féﬁt {hu% obéélﬁea §%plies with

Bl SHBeBeDiOhag SBeEiGRign whish hisheragioRsashednbalehisrpawders

aaording tedbhs travergions added to 5 the m xi ng contai ner.
During this mxing process the two conponents are

preferably added in batches. It is particularly
Agrastiiaglhe dn aootiienaspent, threptesent imveptiore ndlatesrtoantiaaiat

dv@%eﬂ*s%onmﬁlr@am Baﬁﬂﬁn & ﬁoﬁ%hﬁf ‘?‘msa%%régﬁn%%tﬁéhe:’ which

nce

al"i‘e%gyﬁéeﬂlﬁiégd deperilfast Ve, however, mixing is

onIy done once the two conmponents have been 10 sieved
| f the excjpient used is

AL BT R B ls vl ert i Sisenida the ihalahs pewders are

prepared from the excipient and the active substance using methods known in the
art. Reference may be made to the disclosure of WO 02/30390, for example. The
inhalable powders according to the invention may accordingly be obtained by the
method described below, for example. In the preparation methods described
hereinafter the components are used in the proportions by weight described in the
above-mentioned compositions of the inhalable powders.

First, the excipient and the tiotropium salt 1 are placed in a suitable mixing
container. The active substance 1 used has an average particle size of 0.5 to 10
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£t|cle size of from17 to 50pm nore
@&?ﬁ@%ﬁ%ﬁ 20 to 35pm and fi Adr  exci pi ent wi tRETEP2003/013691
average particle size of | to 8pm nore preferably 2
to 7 pm 15 preferably 3 to 6 pm first of all the

excipient mxture is prepared by sieving in alternate

| ayers of the two excipient conponents and then m xi ng

them together. After the powder m xture descri bed

b oprefarablyad Ggmi hﬁoﬁcﬁrbfé?aﬁy@ioa@ gﬁh I Héaé)m &8and the active

d, _th t t
S&ﬁaﬁ neulsﬁ'ﬁ? 5@%@5@ @é?geda@l(ﬁ"% agﬁ?%\?%a@a gmtﬂieﬂm gieye with a mesh
slzesoft @ 116 2omm, prefieealzp 0y3 &f 1 mihpnidsppreferibly 03abey.8hm.

P, oA A S B i SO Pl e

thg amngtqmgall@ere@wwgtthtsanmpmcess ttie tvd.comp@nemts are
p%f@?éﬁl?'%ﬂed 91 Eafcﬁeé 78 @Fﬁ%ﬁfaﬁﬁ?ﬁ@faﬂ@dﬁo%&e ift the fwo

nm Prefera tal

CRRRORSBE N t%n%@tfayefo The miging af tlea ezcipierdwitbdhe active
substange cdoniad) are pldde WHilé Eh?b i §orﬂb?§h@r§ts@”r@%ﬁﬁ EeHEfadded

PR AR, Bl e A BifHO RSB BAva been

sienedlin dayestoy layggrer s. The mixing of the powder mixture
containing conponent 1 with the active substance 2

may take place while the two conponents are still
If Mée ﬁgcm yiseghisAB eXbipjent rhixture @onsisting 0§ coarsenbycidient with an

S ESSHRIY?  Win0e FPA) 2098 S e

eﬁ“ﬁ@'@ﬁ%/ With an average prEile siggvafer tofiien, amorg) praferabhe2 to 7 um,
priefisrably Bltox thm aﬂlrétrilc;ttlﬂ W@dﬁdg@?:ﬁuﬂeﬁb p?é@&éﬂ'ﬂ%lévmg in
a'ﬁ%?ﬁ?ﬁ%@&“srﬁ BeifB 4EROT coBtndta a0 ts! Migngshem tegether.
component is added by the nethod descri bed above. WD
/
ARS8 o FETLEEOL Ao it
basswaliained; dae aalmptew| xinafoate gisiasiiedenaiogaushe 2 also has an
avelrhg pagtidhy sfzblo¥i0.4 ki O%n@rbr@fgﬂaﬁlﬁﬂﬁ tB(Br @lh]omoreyi‘éf‘é ably 2 to
addi %‘?ﬁ&] fir l_ﬁortlon of
5 B i Deowen Modsroeiain B omaenk areuetarably added
usﬁmgn altshefvadlda geariliatirig siete maiht 4 gresnfsnt@ er e qct@@mﬂﬁ? tcpréférably
0 sequence o
0§ S PREATY R L 90 g BB p it
coné@amge@pmmnentdl lis pitanifingfrara thensz Isaachziddeterthamizmgl aontainer.
DUrity tHHe Aikif p?é‘&?éé&ttﬁe tdvbtdﬁ?nrﬁﬁr%?n& fie i GreRR BBl iR in Hiiches. it

onen evin
is pﬁglcm wefﬁr&cgggm%g, in Hedws) mp@mnte in akerpate éyers The
migPIPENBBFowd enikRIrd &oﬁ@ﬁ’rﬁﬂ cBhﬁfo%%ﬂEg'gwstﬁ ‘?H@éét“ ve substance 2

m%&kes;?lgg% &l?wﬁqhe ?wo components are srqubelng addeg Preferably,

however, mixing is only done once the two components have been sieved in layer
by layer.

In an alternative embodiment of the invention, the inhalable powder according to

the invention may also be obtained by first preparing a powder mixture consisting
of excipient and 2 analogously to the method described above, to which
component 1 is added by the method described above.
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ing chemically prepared the active
@&ﬁgpgﬁéséggl and 2 used in thelS process descri bRET/EP2003/013691
above are not already obtainable in a crystalline form

with the particle sizes nmentioned earlier, they can
be ground up into the particle sizes 15 which conform

to the above-nmentioned paranmeters (so-called
m cronising). Suitable mcronising nmethods are known

Ihraptidreatiomativeaéihboliindrior 868 Invenfh Shanitadniisshder

t
§E‘fc'8§§%ﬂ!ﬁ/j ¥ M@Wﬁg&nﬁﬁ@%@%mflréﬂamgan excipient portion,
tlpelehddn'gdhecmstrphrﬁon ©of 1tdreha Girst PR o2 tth@nfs%\)u?dwr{‘snother

&E@?ééﬂﬂ%om&‘?‘gpﬁ rfﬁ]‘éﬁ)?f,@ﬁr ly %léasrat%r@glx %@,tstgp@@d active substance

Rl P il'hlsmeqlmrmem‘sadm}g the eipiea sabbtanesiTnd
sGBQt‘éﬁEE'Z’r@%em#esﬂeg ru‘f‘f(:?%l"limey ing@ﬁe{ﬁ% @@EE bseaet@lnoa%)cgieds in the

carri edout usi on

derieed ARUtsdt Isiso perfrtaliie felpdd thend compamentssby sieving them in
imalterpaenlaybfy. TRARNKIRY pfdceBatndyf fé\(@?),[?@éz@h V\% ltl?s{]hﬁc])mponents

aft BePolided Bstifaflve @%vefr?h'@'aﬁﬂg&motaonwwts evrmponents

have beensimtdadein. and on the walls of the grinding
container. According to the invention, nitrogen is
preferably used as the grinding gas. The material for

If @ften deing ¢heraisalle prapargd theactive substanaesst andQ used in the

p%‘ésfde%cﬁﬁ&?%é@éaF&ﬁbMF%ygﬁﬂéfnﬁb@ %V%Jyg*ga'?lm @g@r\glth the

resent 1 nven

e
P?élcf%%&?? W%@ﬂ?@ egrigs) dbeeanbegrawad tip tedhapdrile sizes
whith, c@ﬁ@ﬁ@t@ﬂid’a&@&éﬂﬁ%ﬁtléﬁéﬂlga?&ﬁ&@rg sbaéaﬁe@ﬁkromsmg)
SR iranising TS ore knawns

MICTEYR NG MSEPHS are P‘éﬂ”lmﬂi%ﬁﬂ%qﬁj et mill by
nmeans of the feed gas under specific pressures (feed
{10 th e e entio
i e B8ty aunclingd £4sB3, B EryBlayireSio g Bipmide Mondhyarate
dipelesed &’MIWO B8R ES witichuts articdary prafemead acostding to the

inPERTS B! 1511001 wﬁ?@&%&% é‘rgggg partiadAsui %g)llé’f)q?\fﬁlghomsmg

satlsf ctor 'S al so pre

 thisgrystaljine actiyesubstansesnodifioationi s Pt E@E@@Sﬁmbenamed out

ugimg tenednitional inilkg ePrefar@bly, tﬂ@ﬁnrﬂ‘ﬁh%ét:@ﬁ |§ @arﬁ@d%ﬁ the
i, Bt ol BB RE il WBiica EBRREIGTAG heibae such as
nitiegen, faoegdmglenitrhassprbued @aatmnjlaly ;weférabb toarder dif fot Mdilis in
whib® g?%ﬁ’luag&ﬁal‘?é cBﬁ’ﬁnlthségm eh@%@gsﬁ@gﬁ é]m% :g(é\%]q%@mther
ar@?%ﬂwawa"? gt tl‘m gninding gontadner. Mocording to the inkentiom diitnogen is
préfeﬁébly Qs8dH th@f%rgdﬂ’@j@a@ﬁ%ﬁ'%ténétfgf éﬁ@g%gs ?ﬁnvey@%ﬁay the

cult Street nover

9”&65}% JReMndeT PG G RIERgUres (gediag insegsusplr Within ther saape of the
presgntimidntiohetHeogriraiing grassuns!isgs iy e teE Yal @ hekicd® about 2

and 8 bar, preferably between about 3 and 7 bar, most preferably between about
3.5 and 6.5 bar. The material for grinding is fed into the air jet mill by means of the
feed gas under specific pressures (feed pressure). Within the scope of the
present invention a feed pressure of between about 2 and 8 bar, preferably
between about 3 and 7 bar and most preferably between about 3.5 and 6 bar has
proved satisfactory. The feed gas used is also preferably an inert gas, most
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about 4.5 - 6.5 bar; feed pressure: about
%Qﬁ&@%gi%ar supply of gri ndlﬁﬁg mat eri al : ab®GI/EF2003/013691
- 21 g/ mn. The ground nmaterial thus obtained is then
further processed under the followi ng specific
conditions. The micronisate is exposed to water vapour
at a relative 15 humdity of at |east 40% at a
tenperature of 15-40C, preferably 20-35C, nost

P'feﬁél@b‘a/mllfogén %@gln ﬁ’lé’ﬁﬁtéﬁél)ﬁa P@@OPHH] égr‘)fs}’eél@ t?cﬁh)pium
Brobial Tadtloiiated BiA lin it inilt ccspte 6f abovkd haBigiminy proferably at

alout 00-8@ g/mimant t he quotient of the partial steam
pressure and the steam pressure of the water at the
tenperature in question. Preferably, the mcronisate

Feyt expamenle, wrtbrnu&metrgmngrtlnac;ungcpmnesiﬁv@m&mhbﬁﬂoaz*h@\fsuowmg

éﬂa?ﬁmsgféseﬂ” 02?? tggﬁ @Qﬁ?? é %‘B% %ﬁﬁélmeﬁ@;‘ @Paﬁir }9t mill: a 2-inch

ove
'ﬂmé%er With ghneingiring, 8 ;m boge) inade by Messrb Stattevdrtin., 348
Gienuli Sireats HapUeRIA o2baye jsou @é’i@gtth%%pga‘?at“% l?m%a@

{18 h 5 Biding
é@%sgé %}rgﬁ%@k}?@ cag5ec§ragét it ﬁlﬁwﬂ@ﬁW@%ﬂmq’lﬁg P@pﬁimaters grinding
presstireealiouitt ai- BB ber; iged prosvbpe:aHmRlt B! - BESba: suppl di
| f bet 1.0 HBPlY af grinding

TARHEE LPELELT S g € o) ze of belveen 1.0 priar
preferably between 1.2 pm and 3. 0ONm and Q5. 8) of nore

Th@%?oﬁﬁ&’?né%éﬁéﬁ@ﬁ?'o?&ém%&ist 3R sl @gﬁ%% (HJ g%r)a}ge%llowmg

aracterrserch
SPﬁﬁ'?E &P@Q'“PH% dhgrnicrgnisateja expesasktchehtan vaBpBupat a relative

hoasdity ofoat lehst w%tar% t@rrﬁje"rat@rg bP‘i‘S—QfO E:h Eré?éfa{gybﬁ%yc most

ISR BB EGT. PRSahEHIG ihe Pidby Sciettp Aoealemof 50 05% r. .

(afemmhee e190%lr hf, racst preiieraHWf?@ -tC@'J%IHH?CBy fé‘léﬁ\féﬂiurﬁmy (rh.)is
n_the e

n‘%%g cr |(_:‘;(t?“|§ ons rﬁ‘bﬁ‘ tﬁ%éaﬁ%\bé%%ﬁbﬂresﬁgrwgg&l?t@@@@@sﬁw & of the

weter/atthe temnparabsre ln,qteétlcrmd?méareblystha:rmrfronisate obtained from the

gﬁh@h%%é&@srﬂéﬁcﬁﬁbg v@%@ulﬂb@t@dttB tﬁg%hbéln:f)%P Bﬁ@l tions

t WEP g% ove I ocess
mgplipnes AP fof 4 pREoq Af ﬂH@aﬁfaﬁub@urs@e?méembw heivgver dhé&

(16740}
m grsafmns&ubﬁdt&@t& fHd Ohd?ﬁ@é?ﬁﬁjhdﬁloﬁs@%ﬁh&‘i%j %b%\/é;@}' Gbout 12

o3t oy Pefbiabl Ao BP1a 108 K s Freibralli sbaut 20 to 22

hQLﬂeentl on relates to the inhal abl e

The micronisate of tiotropium bromide 1 obtainable by the above method has a
characteristic particle size of between 1.0 um and 3.5 um, preferably between
1.1um and 3.3 um, most preferably between 1.2 Hm and 3.0um and Qs g of more
than 60%, preferably more than 70 %, most preferably more than 80%. The
characteristic value Qg g) indicates the quantity of particles below 5.8 pm , based
on the volume distribution of the particles. The particle sizes were determined
within the scope of the present invention by laser diffraction (Fraunhofer
diffraction). More detailed information on this subject can be found in the
experimental descriptions of the invention.
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ording to the inventjion which are
\R@‘éﬁri’@%/? %%ged by a content of the tiotropi um bPEHERE003/013691

m)nohydrate m croni sate descri bed herei nbefore as
conponent 1. 10 For mcronising the sal neterol _

xi nafoate 2 which is used according to the invention,
the foll owi ng procedure has proved particularly
suitable. The process nmy be carried out using

Meowﬁataomﬁét:dnﬂ ths tioRopief ?fﬂb:ﬁbnlsta‘t‘@aﬁé&ﬂ?'g t%"’lhle‘?ﬁvérﬁlon which

I
PRI i 6 e S s g o
beitween &m*/gandeX anfiy,anote ereul@rlyb@dmmﬁm Elfﬁ# ngety{cé ;4I 5a ||‘n2/g and
ic e
n‘?éﬁ‘;cgﬁ%ghg ngg' géﬁﬁeﬂé n‘prﬁc!gr%'fjl%ﬂén é%rt icles on one
anot her and on the wal | s of the grinding container.
APERICUIERG prerelifl 24Dt ol 8 prodehl A0ERNAT S EE MU atable
8&1&? é&%ﬁ"%@ Bi '%Yﬁfi’f@fg\a@cbrﬂﬂ@ phamtensaﬂ by asontant of the
gt e ot R S G
ion e
Cgéﬁ%%%hgl'c;ﬁge bet weengabout g gnd 12 bar, prefer abI y
bet ween about 5 and 10 bar, nost prefer abldy bet vve;anOI
T. I, ndi n
FRERiEroRigr SalRiorofRRE 2 hgh B 964 A0 21
inyieatipn, Qbeﬁﬂ@@@!iﬂlldlﬁ' opedwe hascproved partictiarly suitahée. Sthepprocess
nfdy Eé‘@a@!e@&ﬂ&tus'l ééﬁdémloﬁ frﬁﬁ% mrgﬁe?'df)lz/ ﬂ{ablpl?r{réﬂ‘fgggtlon is
about pre er abl h
CEf g g‘bﬂhe H'ﬁ:B%'ﬂ of PK’F%H%WOFBQF qissably aMlsing a sogesponding
inenidgSs ach hﬁﬁltwg@neﬁbr%n‘iﬁlécﬁ ABY pradi’] ﬁﬁ‘ﬁ@ul&ﬁg pr§efable to use
afFettoRR P Wit e atehiy Siniiien B aeapaci of d particles on
one epsthelr landeorstiiemwakis of thei grixfdireg et)nth%er bacterti gmgl Ecﬁtheamventlon
ou
"iR08 % prRibipused 10 ik BliflingUef, T it Flay BB eing,is
conveyediby thechitndig g@$ doder mﬁqurmpneaaweaugendlpg\messure) Within
th%%@b@ldf@hé rédegt ifvepiibh OiheVﬁHrﬁfhgaf)Fes%Ugé% f%%s‘?fa&? dt Ya value

oyERME % KL BT PiEr A Hobess abiedts apgd O ber, most
prieterablytinftecen sRout\® MBQ&%‘BZ %eﬂrﬁat@ﬁﬁl @@lﬂ@fl’%ﬁ@@é into the
ait 8 ol R Pl S PR oo P 5P e Bris e PR S Arasire).
Wthispthei segpe qf hlae peesent invention pfesd pressure of beeveen about 2 and
12 &R LIERBFaBN between about 5.5 and 10.5 bar and most preferably between
about 5.5 and 9 bar has proved satisfactory. The feed gas used is also preferably
an inert gas, most preferably nitrogen again. The material to be ground
(crystalline salmeterol xinafoate) may be fed in at a rate of about 5 - 100 g/min,

preferably at about 10-60 g/min.

A particularly preferred aspect of the present invention relates to the inhalable
powders according to the invention which are characterised by a content of
micronised salmeterol xinafoate 2 obtained by the micronising process described
hereinbefore.
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’ ' di seases, particularly for treating COPD
an 8%/%%&3%3%@. 5 The i nhal abl el$owders accor di n§CF#EP2003/013691

the invention may for exanple be admnistered using
i nhal ers which neter a single dose froma reservoir by
means of a nmeasuring chanber (e.g. according to US
4570630A) or by other neans (e.g. according to DE 36
25 685 A). Preferably, however, the inhal able powders

Hoe presieng iventiba funheniclass & m%@ﬁth!eﬁhﬁal‘éﬁ%z%\ﬁéers according
whi ch are used I n -

t -called inhal ettes), . 10 ]

1ol RB TR biear T hiarkiatsitiontpoep ealici Gsghe fraatment of
respinliosy diseases,prartieulatly for ttdatingaPOPDesnd/oPLaiHAMAY t he

i nhal abl e powder according to the invention are

adm ni stered using an inhaler as shown in Figure 2.

e nhalable pewders apeerdingdoitbe inventianoag fargxample be
RS RLISING iInM IS W irld '

PINRASHR SIHG TelelS A e pt RS Single Bodoolh BtS6hoR by means
of & DERS NG EhpBBe; (% dnageordiag to ki 4BREBA0ANEF by other means (e.g.
aicobrtiag t®DECBE PEBEHAY. PToRFHISY, F&@gé{?é’rt, &%tlﬁh%léry?e Eﬁwa rs

. 0 ovi de wo shar pen
atgpﬁéo‘?r}é gong‘nen{g\"}gﬂ‘lgry%é%ﬁ?&e%{ ipta.c \fmq.ggﬂo gr}al%ao-gaﬁeg inhalettes),
which hpg wsed irpinkiaierh sush asrihesd desdribedhia WQLS4128958, fohexample.
deck 3 and a cover 11 via a spindle 10 to enable it
to be flipped open or shut and airholes 13 for 20
Mest psefierrply nbisr¢apgulasssastaining. thetiehalableqpowdenantording to the
irfvertibatars eldpiAftdrediihdia® irfHadis Sk %#@u?&%?ﬁi% inhaler is

ccordin to the_ invention for prepa ]
RrACHR IS ¥ QINaliSingh s CoRtaining fwe Maadows 2r aisick ipryhich there
acmapliciehpsrts padivisich & bm_vfdég Wiﬂeatsg:ﬁ@%rﬂﬁ FecQfedHE :Q screen
P08, 3 AT RB i 0 o L Wi
pesirbatten &rproyidetdkwitin b abarpepedebins7 de@etd@uﬁfﬁf to a spring

i t o f

B e B PR DT s oo B0 b0k { b fegis 3ggnd =
coyfrch via a srindie: 1o ta eomblaitdade flieped epkotdrshpt asd atholes 13 for

adjosting tref Rowhbyistficect ed from anong 30 pol yet hyl ene,
pol ycar bonat e, pol yester, polypropyl ene and
pol yet hyl ene terephthal ate. Particularly preferred

Thy préssnt invyeintishifarthert ieidtas o m@wbﬁ?ﬁhwhfhmc—:} ;?owders according
e t.er al.at e . :
PR RS DR A BRI ABL LS g resaon
caRPlemts.spartieuliagyifar the trratmhent ebiC G addity asthraecharacterised in
i ' joks o I : lyeat ne with
e B onler desgtibed 0B EBRE sAob Bl FRe Bued
2004/ 058233 19 PCT/ EP2003/ 013691 preferably 940_ - 980
Fdrgddministemc th phalabid porbers ad@ding 94 Sk HveBitibRiuglhg powder-

; %
e MO W
selected from among the synthetic plastics, most preferably selected from among
polyethylene, polycarbonate, polyester, polypropylene and polyethylene
terephthalate. Particularly preferred synthetic plastic materials are polyethylene,
polycarbonate or polyethylene terephthalate. If polyethylene 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/m?,
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[ manuf acturi ng net hods known in the art.
vﬁ%ﬁ@%@?%&%ﬁoul ding of the pld&ics is preferreBCT/EP2003/013691
according to the invention. Injection noulding wthout
the use of nould release agents is particularly
preferred. This nethod of production is well defined
and is characterised by being particularly
reproduci ble. 10 I n another aspect the present

prafeestsliy G10r-2H80 REMD, bk BRENME I%ﬂgﬁ&?ﬁ@@’é@o{@gp; (high density

con ain the abovenentione
p\g’,g'@gﬁﬂ ‘to the invention. These capsul es may
contain about 1 to 20 ny, preferably about 3 to 15,

TR PEStiy afRitlbatedfe dikeiof smef Beirioesadéenn vaious
“@Uﬁttﬁlm marmfactugngfmethnds; aibdwen o tiekeart. Ghjeetion wraduidihg of the
pldﬁ?i@ét@gféfeﬁféd %%Eaccﬁ‘\ |W§nticfhv Ebﬁ ﬁ'[oﬂj]ciﬂg WihSBt the use

for 1 nh tion whi
OhRMidi relgase agrets ‘ﬁ\P@ﬁtﬂQ%ﬁlﬂM Pfeéﬁﬂ%mehlS roethodoshBoduaction is well

défine@ andus eharické ety bding ah%lcdrmy ﬁ)}ﬁoﬁu&ﬁ@“

i nvention also relates to an i nhal at I't consisting
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i nhal abl e powders according to the invention. The
followm ng Exanples serve to illustrate the present
Thexpegaant inventienaiseiealalies to antinbalatior kit coasistigg ohene or more of

St A8 P BB o eBB: BRG AEiing to
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to 24 that follow | actose-nonohydrate is used as
Tﬁ&ﬁ*&eﬁﬁﬁveﬁioﬁ%’l’so relates to the use of the abovementioned capsules
characterised by a content of inhalable powder according to the invention, for
preparing a pharmaceutical composition for treating respiratory complaints,
especially for treating COPD and/or asthma.

Filled capsules which contain the inhalable powders according to the invention are
produced by methods known in the art, by filling the empty capsules with the
inhalable powders according to the invention.

The following Examples serve to illustrate the present invention in more detail
without restricting the scope of the invention to the exemplifying embodiments that
follow.
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' for exanple from Bqrculo Dono | ngredients
orzg%f’g%é%ggunder the product 4%ane Lact ochem ExtGHEP2003/013691

Fi ne Powder. The specifications according to the
invention for the particle size and specific surface
area are met by this grade of 10 lactose. In addition,
this lactose has the above-nentioned preferred
solution enthal py values for |actose according to the

Staxtimg neaterigbs exanple, in the follow ng exanples,
| act ose charges were used which had the follow ng x

specifications: a): average particle size: 17.9 pm 10
IoExeipientont ent: 2.3 pm specific surface 15 area:
.61 nR/g; or b) average particle size: 18.5 pm 10 %
“Tine content: 2.2 pm specific surface area: 0.83
n2/ g; c) average particle size: 21.6 pm 10 %fine

IrcErGEIples 26 hfld § i
fiples 2AthatsRew Iéa&o§é”nﬁ6ﬁtﬂ1y%"£%%0!/§ %Jgeé%g?é{cgﬂ?l?@ It may

i cl 16,0
o8 o5 pA 5, 87 DhEUEs Heuls Smb horsclioty BRTEOG andir he
piduth hemebactocRémtthdta Finkl RowdbaThespeRiBatinl atéording to the

: ' : t. It b
oo eS8 S AR e S el Y o o
lastose. iagrddition. thisdactose bap te aboveamentitned rmemmc?@won

; i i . ti.
ety PALEE forigctop ARSI e atch PO HER BRI i 1
follgwingexaBplege lasiasa chasuss werefused which had thes fotioming
spedification@% fine content of 3. 2(|?m or an average
2B Wbt pieRE Hre T B8 D% e connbg Kb ispeeiic surface
areanbiidmdigzoni th an average particles size of 3-4pm
o) Y8 RISt 185 15 2 25 bR soco aroe:

O-BB?TE%E'abI e | actose nonohydrate, for 35 exanple the

O Yo BOH e e AT IV PR T s v
0-5 My8rage particle size-of 3.7pm for exanpl e, with a
d) drdgapantiond siab: 6.0, PO Ffind koAKSI2R6 mréiﬁlé)?:lif% Srfdce area:

02’% $pmwitha10%fine content of 1.Cpm

’ fation of salnmeterol xinafoate accordi ng to the
invention: 5 20 g salneterol base and 9.1 g of

Ibl- hydroxy- 2- napht hoi ¢ acid are suspended in

in Examples 25 to 36 that follow, lactose monohydrate (200 M) is used as the

coarser excipient. It may be obtained for example from Messrs DMV International,

5460 Veghel/NL under the product name Pharmatose 200M. This lactose is

characterised by an average particle size of about 30 to 35 um. 200M lactose

charges used had an average particle size of 31um, for example, with a 10% fine

content of 3.2um or an average particle size of 34um with a 10% fine content of

3.5um.

In Examples 25 to 36 that follow, lactose monohydrate with an average particles
size of 3-4um is used as the finer excipient. It may be obtained by common
methods (micronising) from commercially obtainable lactose monohydrate, for
example the above-mentioned lactose 200M. Micronised lactose charges used
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¥goaPs. ethanol and 260 _ni
tert but y?met hyl et her. The suspénsion is heat ed®GTEP2003/013691

55-56C and stirred until a clear solution has forned.
The solution is filtered and the filter is rinsed

with 30 mMl abs. ethanol and 30 ni
tert. butyl nmethylether. The filtrate is cooled to 38C
and inoculated with a few 10 crystals of sal neterol

hadmemagé' partiote sizewf 3. Bumt fdrre&dr_lr_a‘lil)% wWitda20% 48 Content of
e_suspension |

URFR4P 3R e IERAET b85S b 138 o cectark e . opm,
terrperature The preC| pitate is rem)ved by suction

f) PrégarYoAYt 4 i‘.ﬁ affhtd acEbRARG oS ifivantion: .

| t
éﬁ H%f@@ etfgﬁ? and(ﬁe1 g:0 Zﬁhsgir(JmZEanhlfm&“ lzeid are suspended in
260 sl ak GbseothahoRiey Qbowrtaﬁgﬁ&ﬁr}qb@?etﬂ? FHELhson is

k f
tﬁ%‘ggﬁ’ ggt%h’ V‘?§§rn$@t%@|“b@ Cgﬁaﬁﬁpl&'ﬁ@@ haggomned. The solution is
filtered eaddhe filteris sirisedobitia B0 et dbs. bifRINGEERABHACT | bed
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v@ﬂiér@GPﬁﬁ c%%?alﬁéﬁlonf l?éélﬂ%"' ﬁﬂedlg%éaféﬁsggyg oTpEchooipa&f%stsrred

sel ec

for %E%‘Jragj ’@'rbab*é‘is te@g,pegr e(Ug: pragipitats immnsavedby sattion
fikering emtieyashed Wit20ahEethdRo 4 120 M Serfbel her. The
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crystalline tiotropium brom de nonohydrate: The
abl e accordi ng

' { bt
T"‘%‘**d%%*%@é%"ﬁ*%‘rﬂ%?@f ABAR AL a8 ias e Spaptesbulk golume of
S hi croni ser type with grl nd| ng ring, 0.8 mm
bore made by Messrs Sturtevant Inc., 348 Circuit
novefr MA 02239, USA. Usi ng nitrogen as the

"ﬁr"f‘vf&?h&%a’mwéﬂmtm& ¥ipataatedi ng parameters are 35
Thetsalmeterasamibate N@a&wﬁﬁﬁﬁ%ﬁ&h%raed:egﬁ.gga %%g&,%}éﬁﬁgmmsed
S SR T L PRl mpe b sesaaeeiiassot

@ﬁcmfla a/CT @ZQFMBmEmﬁ\eltzalandbUalnggdttrﬂgerﬁ Aenhs @hﬁé%gog?’és the

I ckness

Tt Bindiy Eect 3 ofs, SR i BB <
gr Q9 Presssire 615 bar, feed pressure 8.0 bar.
Feed (of crystaliine salmeterol xinafoate) or flow rate) 40 g/min.

The micronised salmeterol xinafoate thus obtained has a compacted bulk volume
of 0.19 g/cm®.

IV) Micronisation of crystalline tiotropium bromide monohydrate:

The tiotropium bromide monohydrate obtainabile according to WO 02/30928 is
micronised with an air jet mill of the 2-inch microniser type with grinding ring, 0.8
mm bore, made by Messrs Sturtevant Inc., 348 Circuit Street, Hanover, MA 02239,
USA. Using nitrogen as the grinding gas the following grinding parameters are
set, for example:
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. , tenmperature: 25 - 30 C relative humdity:
@é-zgg‘i;}?égzﬁ/aasu??ng met hods: 1@ ) X-ray struct uP@I/EP2003/013691
anal ysis of sal meterol xinafoate: Measuring device
and settings: The X-ray powder di agram was obtai ned
within the scope of the present invention 15 using a

BRUKER D8 ADVANCED diffractoneter, fitted with a
site-sensitive detector (=SSD) and a Cu anode as the

ofe: (308 IarTfedy %iréﬁ“weps 5 Bbr5§11p?p fv(ofdt(?ystlc‘a?fned'o
@#%@?93(0{%&?%%{ é{gég ?nmgotb:)alt E: 20 invention is

shown in Figure 1. The foI | ow ng Table 1 assenbles the

t ectro |ca s. Table
TR grofftsih S {’Q&ai{@ sihel e %%1 PElp] Gke g layer
thicknesgs ofdgabat 1 tmarid4ubjectaa t@ méfollﬁ(dnn@ ciatl®cdnditions for 24 -
21405 Bdu@: 41 12 10.86 8.14 6 11.71 7.55 3 12.68 6.98
12.98 6.82 5 13.54 6.54 4 13.81 6.41 5 14.19
t%“eisfaéu'\m%oo@@6@8@%!\@@1%%@@9}’/@13691 14.69 6.03
2 15.59 5.68 3 17.23 5.14 18 17.73 5.00 3 18.69

Nf'easurmg %‘?etﬁzdd' o6 4

1) X-ray structural analysis of salmeterol xinafoate:

Measuring device and settings:

The X-ray powder diagram was obtained within the scope of the present invention
using a BRUKER D8 ADVANCED diffractometer, fitted with a site-sensitive detector
(=3SD) and a Cu anode as the X-ray source (CuKy radiation, A = 1.5418 A, 40

KV, 40 mA).

The X-ray powder diagram obtained for the salmeterol xinafoate according to the
invention is shown in Figure 1. The following Table 1 assembles the data obtained
in this spectroscopic analysis:

Table 1: Intensities (standardised) of the X-ray reflections

26 [] d [A] Wy [%]
4.10 215 100
8.27 10.7 4
10.51 . 8.41 12
10.86 . 8.14 6
11.71 7.55 3
12.68 | 6.98 5
12.98 6.82 5
13.54 6.54 4
13.81 6.41 5
14.19 6.23 3
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@%4@4@ é{%all 21.24 4.18 4 22.14 4.01 16 23.24 3.82

? 74 4 24.50 3.63 222325.93 3.43 4 2BCPEP2003/013691
3.40 3 27.34 3.26 3 28.26 3.16 3 28.70 3.11 3 29.80

3.00 3 31.21 2.86 4 33.08 2.71 3 35.76 2.51 3 In

t he above Table the value'2 O []" represents the angle

of diffraction in degrees and the value "d [A]"
represents the lattice plane spacings determined in A

5 11) D&B8rmining the pa$t)ecl e sizp of m'crzonl sed

nrl

tl Otrops %g‘ n‘Dnon)OI dl €. $§§aDUI | 'y CL1U|| PIICIIL oG

settings™ The eqyi poent operated accordithg to th¢

manuf atf.@Ber ' structimng. 10 NEasurl ng1@qU| prrem :
HELGS r-GITT actrton ctronmeters—(Syrmatee)
RIS det er nj mn%[‘j y Fraunhofer_diffraction

Di sper8.69 unit: |RODOS df.y4di spersfer with guction

funnel 20047 §58233 4{;5 CT/
3 b quantityr 200 150 ng~Pr oduct
feed: 2-8Pi Vibrating cHedael , _Megsrs. Synpt ec

Frequgchz;of vibfating ner TSty to300—%5
D, sarple fnod%?@ to 25 |sec (in’the casef of

VoV al
o aat T _oTT UI

200 gl 1€ocal | bngth: #0071 mm (nedsuring rignge: 0.9 -

175 p@ggﬂbasurl g tineggpout I5|S (TN rhg case of

laVal
£Z00

" 77 3.74 4
24.50 3.63 22
25.93 3.43 4
26.23 3.40 3
27.34 3.26 3
28.26 3.16 3
28.70 3.1 3
29.80 3.00 3
31.21 2.86 4
33.08 ' 2.71 3
35.76 2.51 3

In the above Table the value '2 6 [°]" represents the angle of diffraction in degrees
and the value "d [A]" represents the lattice plane spacings determined in A.

I) Determining the particle size of micronised tiotropium monochydrate:

Measuring equipment and settings:

The equipment is operated according to the manufacturer's instructions.

Measuring equipment: HELOS Laser-diffraction spectrometer, (SympaTec)
(particle size determined by Fraunhofer diffraction)
Dispersing unit: RODOS dry disperser with suction funnel,
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igp@a 20 ns Start/stop -1 % on channel 0
Vgﬁ?gg‘tlgsidr?gsgas: conpressed ai ?4 Pressure: 3 bar'3':?"8’('5':'%()(]"”"'()1_3691

Vacuum nmaxi rum O Eval uati on nethod: HRLD 15 Sanpl e
preparation /product feed: About 200 ng of the test
substance are wei ghed onto a piece of card. Using
anot her piece of card all the larger |unps are broken
up. The powder is then sprinkled finely over the
front half of the vi b{QympgTehpnnel (starting about 1

SamplerquankiRe front edggb.m@iﬁﬁgt@@ start of the

measurenent” t he frequency of 't vi brating channel
Pirggkiéirf?@ " so that theVidh¥iksating channai, M@Sﬁlﬁnﬁyn}]nahiedéy
Fesqumarss/ ¢l ti -t i nd y, of product shou
Dn@?q . b oﬁbraelht@\&g??ﬂel , %Iﬁ%?ngé eﬁ’nsure adequat e

o) é%%ﬁ Qﬁ%"mﬁ[ﬁ Fefot er %ﬁ?%& $4¢% (ipdbe cape o6 20@ mg)
Fbaaklesgth: 25 Measuri Sgoewhqmasuﬁntg ﬁmd:'m?”tﬁ”ﬁ“)
VRS .S operate oy di Q e acturer’s
|nstuﬁ%tr{ méﬁs. 30 Nbas%t?(?%g{égagﬁpth@ﬁ?.seﬁgg%mg) _
Cygledimai f fracti on spe® msret er, (SyrrpaTecg (Dipartl cle

' rm ned by Fr f ' action sper si ng
Sﬁénrlg’tgt% dry di spefg/grgﬂvﬁ%nws_%%i on funnel,
DISBRRSIng&dS. Sanpl e quebPESssed@r ng 100 ng 35 Product
Pfeaatlire:Vi bri Vi brati ngg pgpannel , Messrs. Synpatec WO

V%&g4®058233 25 PCT/ EP2003/ 013691 Frequency of
Y8t i ng channel : 105388W418i ng Focal | ength: 200 nm
Eyaleationinmgthodnge: 1. 8HRLB50 pnm) Measuring time: about
10 s (in the case of 200 ng) Cycle time: 10 nms 5
Start/stop at: | %on channel 28 Dispersing gas:

g P 3 bar

About 200 mg of the test substance are weighed onto a piece of card. ,
Using another piece of card all the larger lumps are broken up. The powder is then
sprinkled finely over the front half of the vibrating channel (starting about 1 cm-
from the front edge). After the start of the measurement the frequency of the
vibrating channel is varied so that the sample is fed in as continuously as possible.
However, the quantity of product should not be too great either, so as to ensure
adequate dispersal.

Hl) Determining the particle size of lactose:

Measuring equipment and settings:

The equipment is operated according to the manufacturer's instructions.

Measuring equipment: HELOS Laser-diffraction spectrometer, (SympaTec)
(particle size determined by Fraunhofer diffraction)

Dispersing unit: RODOS dry disperser with suction funnel,
(SympaTec)
Sample quantity: _ 200 mg + 100 mg

Product feed: Vibri Vibrating channel, Messrs. Sympatec
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i mum Eval uation nethod: HRLD 10 Sanpl e
‘)gr@gggfyg?%%ﬁ / product feed: Ab 200 g of then?%yﬁ"2°°3/°13691

substance are wei ghed onto a piece of card. | _:? Using
anot her piece of card all the larger |unps are broken
up. The powder is transferred into the vibrating
channel. A gap of 1.2 to 1.4 mmis set between the 15
vi brating channel and funnel. After the start of the

ﬁf@ﬂgﬁﬂ@heﬁﬂibnaﬁegfoimmehcw@ﬁ%hﬁngiﬂbrati n% ch(z;nnel i3
i @@ﬁq as continuo S, possible to owar ds
F{dr%%‘en of the rreasurgr%r):gyr{.{"&' Q'-Eﬁaﬂpgfﬁ?%?-nﬁgt‘rgo Kmy)
MoRsUringdingeir f ace ar ea abbut 1Qsr(opihercasewfizd® mgp

Oyl ate, mcronis - poi nt BET net hod) Met hod:
Sg% fis ﬁg rﬁéterm ned by exposing the

ecjfic surface
&lﬁg& @gérrpl e to a niltedsyeehannel @k at nosphere at
Disgdreingndaspr essur es.  eomipragsddngr sanpl e causes the 25

Pl;]'ég en nol ecul es to,he condensed on the surface of
t%e"& rticles. The qug l”ty of condensed nitrogen is

Vaetemyi ned by nmeans omaximumhange in the thermal heat
EQQfﬂ@ﬁﬁhirN%th}SHOf the niyegen/ helium mxture and the
e of t

surfac e sanple 1§ cal cul ated by means of the
surface nitrogen requirenent. Using this value and

Skhleveraidratidn Idr6dsareky: the specif: c surface is
. ui prent. and materials: Measuring
A@gH% Hfg. of ﬁd%gtr%&%%er areQyeighad entne piagsackeard.

Usingoarekther piebe o$ card i tHaghgeMEm gy%?é BFAIS) '\gﬂdﬂ“fg éé\%er is

T R ped i out o
vipealimgzanneBand fnmedghfter therstrt uﬁt_kﬁmba&{irﬁnhérﬁtthé frequency of
o 00 b B bSO, Bt R 05 v
thﬁ@ﬁ.@%ﬁthpr@%&w@mesénpl ing Corp. 5 Analytical scale: R

160 P, Messrs. Satorius

V) Determining the specific surface area of tiotropium bromide
monohydrate, micronised (1-point BET method):

Method:

The specific surface is determined by exposing the powder sample to a
nitrogen/helium atmosphere at different pressures. Cooling the sample causes the
nitrogen molecules to be condensed on the surface of the particles. The quantity
of condensed nitrogen is determined by means of the change in the thermal heat
conductivity of the nitrogen/helium mixture and the surface of the sample is
calculated by means of the surface nitrogen requirement. Using this value and
the weight of the sam p!e, the specific surface is calculated.

Equipment and materials:

Measuring equipment: Monosorb, Messrs Quantachrome

Heater: Monotektor, Messrs Quantachrome

Measuring and drying gas: nitrogen (5.0) / helium (4.6) 70/30, Messer
Griesheim
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the specific surf The neasured val
vg;?gs?&n%%cat ed by |tohe equi pren n [m2] and are %%UEF?%Q:”’O‘%“
converted into [cnR2/g] on wei ghl ng (dry mass): 10
Aspec = specific surface [cne/g] MN= W* 10000 Aspec
MAN = Measured value [n2] ntr = dry mass [9] 10000 =
conversion factor [cn2/n2] 15 V) Determ ning the heat
of solution (enthal py of solution) Ec: The sol ution
Adisorzdiey i s det er B0Rkditregjendnetiaut i on cal ori neter
¢Precision ﬂh‘gg,ﬂg %orl nmeter made by Messrs.
ernmometric. The P [ution is cal cul ated by
Maaswsingfcellne chanwéthi capilianp éuts, Messre. Al Pabieh(@mbH&Co.KG
e dis [ e
o e chaaog HhMES3S B RLiAaN Selhine Comt e

h
AP%BW\CHT%C%&%;: I Fn%n?%f’ow@séfﬁj S@tewws t he anpoule is

broken, electrical calibration is carried out vvlkth an

1 inte rated.heating resistor of a precisely known
Q%MWMDM is delivered to the system
The encasused vahrescnreandlctatw Hyitie equupmégernqtm?ﬂt Bnt%re usually

:n‘?‘# t and settings:
%ﬁ{&[l o'ﬁ&gg 9]:\1@? Q%E&ﬂf@% |on Sol uti on
Calorineter, Messrs Thernonetric Reaction cell: 100OI
m 30 Therm stor resjstance 0_kf C) Spee
of stirrer:, ASW 206&%8%%5%8“(29/ 22?]
ER2 meno&tmeasmwmamzf 2277

remal or @ Therrmrretrlc
001 C (over h) Measuri ng

ampoul es: O ushi ng a1ﬁﬁﬁl([l esconversioNgastos [ChirdmiR]met ri ¢
5 Seal: Silicon stopper and beeswax, Messrs.

Ther nonetric

Th Actm,yi ty

V) Determining the heat of solution (enthalpy of solution) E.:

The solution enthalpy is determined using a solution calorimeter 2225 Precision
Solution Calorimeter made by Messrs. Thermometric.

The heat of solution is calculated by means of the change in temperature
occurring (as a result of the dissolving process) and the system-related change in
temperature calculated from the base line.

Before and after the ampoule is broken, electrical calibration is carried out with an
integrated heating resistor of a precisely known power. A known heat output is
delivered to the system over a set period and the jump in temperature is
determined.

Measuring equipment and settings:

Solution calorimeter: 2225 Precision Solution Calorimeter,
Messrs Thermometric

Reaction cell: 100 m|

Thermistor resistance: 30.0 kQ (at 25 °C)

Speed of stirrer: 500 U/min
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@gzq,lag,-os 510 50 ng Solvent: Chenically pure water
6l Une of-Sol vent: 100 m Bat % enperat ure: 25CP¢H/EP2003/013691

Tenperature resolution: H gh Starting tenperature:
-40nK ( 107K) tenperature-offset Interface: 2280-002
TAM accessory interface 50 Hz, Messrs Thernonetric
Software: SolCal V 1.1 for WNDOA5 15 Eval uati on:

utomati c eval uation with Menu poi nt CALCULATI ON
'ﬁkﬂﬂ\ﬂﬁéﬂt'ExpERl VENTeoptataf 22781 Theamal Actiety, Monitor TAM, Messrs

calibration after Fgrﬁﬁﬁ?(%lﬁ of anpoule). Electrical
calibration: 20 The elecirrcal calibration takes place

j e measur t once after
ﬁ@bﬁ%é%r%ége of the a_nipg'ultei.' ?ﬁ{eoq’rgg?laﬁfati on after the
Measwingampoules: Giugbingeampowlesd mbMasses Fhatmamictrit
83l Anount of hedilicon stopperandbatswax, VMeesrs. Phémtetric

L.hg time: lo ti on of base lines: 5 mn
V?g@?] re and afteﬂﬁﬁgﬁfwg) 30 Preparation of the
Suivelstr fornul at i mnﬁgggy UfeOwhfert he invention: 1)
Appar at us WO 2004/ 058233 28 PCT/ EP2003/ 013691 The

Vidimeaf sglvenéhi nd904nd equi prent, for exanple, may be

are i nhal abl e powders: M xi ng
Bﬁﬁﬁ%&ﬁ%’%@%’ po gscm xer Turbul am scher 2 L, Type 2C;

Teageerbturdtesoluion: 5 Bachofghh AG CH 4500 Basel
Hand- hel d screen: 0.135 nm nesh size The enpty

Staiademerrathfss ut4AmiKdy: 19811K) temperalureroffsebl abl e
powder s cont ai ni ng 10 tiotropi um by hand or
Ir'fedaesii cal | y. Th3Z8Q003WAN asgassaryinterfage 156 hized.

Capsul e filling KRG8 Bhermometric

Software: SolCal V 1.1 for WINDOWS
Evaluation: Automatic evaluation with Menu point CALCULATION/

ANALYSE EXPERIMENT. (Dynamics of base line ;
calibration after breakage of ampoule).

Electrical calibration:

The electrical calibration takes place during the measurement, once before and
once after the breakage of the ampoule. The calibration after the breakage of the
ampoule is used for the evaluation.

Amount of heat; 25 J

Heating power: 500 mwW

Heating time: 10s

Duration of base lines: S min (before and after heating)

Preparation of the powder formulations according to the invention:

1) Apparatus
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Y&20044358233100, manufacturer: g2 S.r.l, 1- 4006':'pCFf-|
) ) ) I
di Macina di Pianoro (BO, Italy 15 Exarrpl X ER003/013691
Powder m xture : To prepare the powder m xtur e, 295. 43

g of excipient, 0.61 g of mcronised 20 tiotropium

brom de nonohydrate and 3.96 g of m cronised
saI meterol xinafoate are used. In the resulting 300 g

he contenf of the active
s u%st an cﬁﬁ hﬁ%@’%&a}& 89”?9m%fﬁd{01 exampleyf may bgyused to prepare the
inbalablejpewdess:i pi ent are placed in a suitable mixing
container through a 25 hand-held screen with a nesh

ize of tO 315 _mn Then tiotropi um brom de "r°
Axma.containe ser: durbijamiscoer 210 Typed Tt made by Willy A.

%chqﬁeremel(mb@m salf about 40-45 g are screened in
in alternate | ayers. The excipient and active

substance 1 are added in 7 and 6 |ayers,

Hargbbeld scrben: BO35iavinngesieezescreened in, the
ingredients are then m xed (m xing speed 900 rpn).

The final mxture is passed twice nore through a
TherRinpl ighaleties capaudleseay beifited vﬂﬂﬂhﬁa%bl&ﬁ&:v&@:@ containing

VNP R e C R, Pl ARt spibe usea.

containing the active substance 1 and obtai ned by the

CuBOsdROAIAP irdBirg® PCT/ EP2003/ 013691 precedi ng net hod
n_a-suitable nixing container. Then

MBS, et G0 Xmanita res M2 HeAb085 Blsoudi Mg BoPianoro
(BO)N Itehe povvder m xture containing the active

substance 1 in batches of about 40-45 g are sieved in,

in alternate | ayers. The powder m xture contai ning

ive substance 1 and the active substance 2 5
are added in 7 and 6 |l ayers, respectively. After being

PSi ved.in, the ingredients are mxed (900 rpm. The
—?ii‘iaﬁJ—MSM t e is then passed through a hand-held
Toprepene thié pewaer Midnek, tigey ﬁ%x&@%tf%1g %C‘%"'Sed

oo 6 Gl Bl ke 96 gis aF raryses Saimetarohestoats
araisen. trathetrespling &0 gmbmulam@ b@wﬁbf‘%ﬁé @orﬂéﬁﬁbﬁ thé dcfive
sugggrﬁpcbg%réx %g%f‘g_ Q@@Zlg@e‘% Qfg or (r)]mad:t Hon

nonohydrate: 0. 0113 ng
About 4045 g of excup:ent are placed in a suitable mixing container through a
hand-held screen with a mesh size of 0.315 mm. Then tiotropium bromide
monohydrate 1 in batches of about 90-110 mg and excipient in batches of about
40-45 g are screened in in alternate layers. The excipient and active substance 1
are added in 7 and 6 layers, respectively. -

Having been screened in, the ingredients are then mixed (mixing speed 900 rpm).
The final mixture is passed twice more through a hand-held screen and then
mixed again at 900 rpm.

Then using a hand-held screen with a mesh size of 0.315 mm, about 40-45 g of
th(—; powder mixture containing the active substance 1 and obtained by the
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L ol xinafoate 0.0726 ng | actose
%r@ﬁ/ﬂ%ﬁé 5.4161 ng pol yetd®| ene capsul es: ROTEG2003/013691
ng Total: 105.5 ng 20 Exanple 3: tiotropium bromn de

nonohydrat e: 0. 0113 ng sal neterol xinafoate 0.1450 ny
| act ose monohydrate: 5.3437 ng polyethyl ene capsul es:
100.0 ng 25 Total: 105.5 ng Exanple 4: tiotropium
brom de nonohydrate: 0.0225 ng sal neterol xinafoate

meéé&ﬁ THethdd dra PIasR] |ﬁ@§t§i¥éﬂl@hﬁmg§ %ng Then salmeterol

’@%ﬁﬁf i egééﬁ%ﬁgﬁlﬂgﬁ%ég‘gﬁ%ﬂ:%g apgton pewsles nmxtomesontgmmg the
aawe@obsmasegaﬁataeaé EPabéthﬁinig& g?arrg sﬁévecﬁﬁ' rfﬁéffférﬁbte layers.
e

eF@fg f|e @ﬁgaﬂea%osrﬂ%ginagc Oacd ﬁgsut%%{ngp 1 grﬁ the ﬁatlv%substance 2
aﬂﬁﬁlﬁﬁd !67 and6laysirsmelspedtividy. nonohydr at e: 0. 0056 ng
A S b B SRR e
therpgs “’EQ'dﬁlblaé" -helgisceran iwiee omrgand then mixed (900 rpm).
nonohydr at e: 0. 0056 ny

Using the procedure described in Example 1, or analogously thereto, it is possible
to obtain inhalable powders which can be packed into suitable plastic capsules to
form the following capsules for inhalation, for example:

Example 2:
tiotropium bromide monohydrate:0.0113 mg
salmeterol xinafoate 0.0726 mg
lactose monohydrate: 5.4161 mg
polysthylene capsules: 100.0 mg
Total: 105.5 mg
Example 3:
tiotropium bromide monohydrate:0.0113 mg
salmeterol xinafoate 0.1450 mg
lactose monohydrate: 5.3437 mg
poiyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 4:
tiotropium bromide monohydrate:0.0225 mg
salmeterol xinafoate 0.1450 mg
lactose monohydrate: 5.3325mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 5:

tiotropium bromide monaohydrate:0.0225 mg




: WO 20838828301 xi naf oate 0.10903@y | act ose PCT/EP2003/013691
monohydrate: 5.3854 ng polyethyl ene capsules: 100.0
ng Total: 105.5 ng 20 Exanple 8: tiotropi um bromn de
nonohydr at e: 0. 0125 ng sal neterol xinafoate 0.0363 ny
| act ose nonohydrate: 9.9512 ng pol yethyl ene capsul es:
100.0 ng 25 Total: 110.0 ng t Exanple 9: tiotropium

bro 0. 0125 sal met erol xi nafoate
e@ﬂ@%ﬁ?ﬁ%ﬁ%se rmnogr?jpgtrg 9. 9440 ny

poI Je@me@m@a@h:auees 10@0075&:5mb)t al: 110.0 ny
|’1‘ am de nonohydrat e: 0. 0125

C ‘ 3691 ~sal meterol
xi ndid§ak e 0. 0508 gy Iact oséﬂhﬁhﬂﬂgydrate 9. 9367 ny
5 pol yet hyl ene capsul es: 100.0 ng Total: 110.0 ng 5

%a%‘ eﬁ_ll: tiotropi um brom de nonohydrate: 0. 0225 ny
€Pol xinaf oate 0.0435 ng | actose nonohydrat e:
9. 9aa&opmmbrmid¢ehbu¢|wma@aowse&ng 100.0 ng Total:

110 sQifBterbPsaimbStel 2 0.0726 mg
lactose monchydrate: 5.4218 mg
10 polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 7:
tiotropium bromide monohydrate:0.0056 mg
15 salmeterol xinafoate 0.1090 mg
lactose monohydrate: 5.3854 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
20 Exampile 8:
tiotropium bromide monohydrate:0.0125 mg
salmeterol xinafoate 0.0363 mg
lactose monohydrate: 9.9512 mg
polyethylene capsules: 100.0 mg
(ﬁ} 25 Total: 110.0 mg
Example 9:
| tiotropium bromide monohydrate:0.0125 mg
salmeterol xinafoate 0.0435 mg
30 lactose monchydrate: 9.9440 mg
polyethylene capsules: 100.0 mg
Total: 110.0 mg
Example 10:

35 tiotropium bromide monohydrate:0.0125 mg
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brom de nonohydrate; 0.0063 ng 15
Vgg%ng?gérégﬁ?’m nafoate 0.0435 mg! | act ose rmonohyd?P@IEP2003/013691
9.9502 ng polyethylene capsules: 100.0 ng Total:
110.0 ng 20 Exanple 13: Powder m xture : To prepare
t he powder m xture, 295.43 g of excipient, 0.61 g of
m croni sed tiotropium brom de nonohydrate and 3.96 g
of mcronised salneterol xinafoate are used. In the
r eswalimetgrdodnafoafe | nhal alp.e508wegr the content of the

act i S are of 1' and 1.32 % of 2.
Abo&%{&ggéﬁmﬂgggggm pi en?9 é?‘@/%ﬂl%ced in a suitable
sulesiough a10@8Anhughel d screen with a
nesh-ow_ze of 0.315 nm The? 6|0%bop| um brom de
nonohydrate 1 in batches of abouf 90-110 ng and
exci pient in batches of about 30 40-45 g and
Examplectdl xi nafoate in batches of about 650-670 ng
are.screened in,  in natela ers. This procedure
f ot

i s HRERRIEHOrMIfemon 2b&g Dpatch of
excsaimeteradkinafmte 20- 23 g)m4351 d. Having been

scr gredie layers each of 1 and 2
and ﬁé'hgpgﬁ%?wexm pi e%t?a‘gf@ % hen mi xed (nixing
spekdlysthylenengapstiles:f i nal 19XOumg i s passed 35 twice

nmor gofdpr ough a hand- hel d s,p{{g nd then m xed again
at 900 rpm WO 2004/ 058233 8%@/ EP2003/ 013691 Usi ng

the procedure described in Exanple 13, or anal ogously
Examipted2:it is possible to obtain inhal abl e powders

can ked uitable plastic capsules to
forﬁﬁq[%umg?m&}é: 06'93@3@ @Q ©3 Mgal ati on, for
ex asgiineterbl :Einafqaite 14: tlotcrzmslm brom de
rm xi nafoate 0.0726 ny
qggﬁggéﬁr‘hoﬁ%%ﬁate 5. 41 mr% pol yet hyl ene
cam@h@aua@mmMm ny Exanple 15:
Total: 110.0 mg

Example 13:

Powder mixture :

To prepare the powder mixture, 295.43 g of excipient, 0.61 g of micronised
tiotropium bromide monohydrate and 3.96 g of micronised salmeterol xinafoate
are used. In the resuiting 300 g of inhalable powder the content of the active
substances are 0.2 % of 1' and 1.32 % of 2.

About 20-23 g of excipient are placed in a suitable mixing container through a
hand-held screen with a mesh size of 0.315 mm. Then tiotropium bromide
monohydrate 1 in batches of about 90-110 mg and excipient in batches of about
40-45 g and salmeterol xinafoate in batches of about 650-670 mg are screened in
in alternate layers. This procedure is repeated 6 times. Finally, a last batch of
excipient of about 20-23 g is added.

Having been screened in, the ingredients (6 layers each of 1 and 2 and 13 layers
of excipient) are then mixed (mixing speed 900 rpm). The final mixture is passed
twice more through a hand-held screen and then mixed again at 900 rpm.
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brom de nonohydrate: 0.0113 ng 15
‘é’g%‘r?é% ngém naf oate 0.1450 ntp2 | act ose nonohydP&T/EP2003/013691

5.3437 ng pol yethylene capsules: 100.0 ng Total:
105.5 ng 20 Exanple 16: tiotropi um brom de
nonohydr at e: 0. 0225 ng sal neterol xinafoate 0.1450 ny
| act ose nonohydrate: 5.3325 ng polyethyl ene capsul es:
100.0 ng 25 Total: 105.5 ng Exanple 17: tiotropium
"brom de nonohydrate: 0.0225 ng sal neterol xinafoate

i o e A FRTRLATOR P Bl o 1

linle to altairsmhalalile ppivderbwhivhdesn by phyks@igs %uﬁ&@l@ plastic

s O el T LB

pol yet hyl ene capsules 100.0 ng Total: 105.5 ng 5

e814:9: tiotropi um brom de nonohydrate: 0. 0056 ny
nef er ol él naf oate 0.1090 ng | act ose nonohydr at e:
5 388 opiym Bromaidednayehydate: 913879 100 0 my  Tot al :

105 saimeterdbxérigibate20: 0.0726 mg
lactose monohydrate: 5.4161 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg

Example 15:
tiotropium bromide monohydrate:0.0113 mg
salmeterol xinafoate 0.1450 mg
lactose monchydrate: 5.3437 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 16:
tiotropium bromide monohydrate:0.0225 mg
salmeterol xinafoate 0.1450 mg
lactose monochydrate: 5.3325 mg
polyethylene capsules: 100.0 mg
Total: 105.5mg
Example 17:
tiotropium bromide monohydrate:0.0225 mg
salmeterol xinafoate 0.2180 mg
lactose monohydrate: 10.7595 mg
polyethylene capsules: 100.0 mg
Total: 111.0 mg
Example 18:

tiotropium bromide monohydrate:0.0056 mg
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Wwhob2Bk é%%brom de nonohydrate: 0.0125 ng 15

sal nmetero

9.9512 ng polyethylene capsules: 100.0 ng Total:
110.0 ng 20 Exanple 21: tiotropium brom de

nonohydr at e: 0. 0125 ng sal neterol xinafoate 0.0435 ny
| act ose monohydrate: 9.9440 ng pol yethyl ene capsul es:
100.0 ng 25 Total: 110.0 ng Exanple 22: tiotropium

br orsatimetarobkipdfoate: 0. 01250 gu263ay et er ol xi naf oat e

0.0 e nDnoh 9. 9367 ny
poliggﬁgggﬁ%“%§6®%§ dggﬁiérngotal: 110.0 ngy
thgiens subso |un1b00n1 gggghydr?teio.OFzs
ngy 04/ 058233 34 PCI/ E %; sal netero
X|n§$%§fe 0. 0435 ny Iactosigﬁ%ﬁg drate: 9.9340 ny
pol yet hyl ene capsules: 100.0 ma Total: 110.0 ng 5
Examiplec1@4: tiotropi um brom de nonohydrate: 0. 0063 ny
salgg er ol Elnafoate 0. 0435 nggﬁlactose nonohydr at e:

ORiym Brospidedpagelykate:H0F84Na100. 0 ny e~
Tot salmétefolkimafoatexanpl e 261090 mg
lactose monohydrate: 5.3854 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 20:
tiotropium bromide monohydrate:0.0125 mg
salmeterol xinafoate 0.0363 mg
lactose monohydrate: 9.9512 mg
polyethylene capsules: 100.0 mg
Totai: 110.0 mg
Example 21:
tiotropium bromide monohydrate:0.0125 mg
salmeterol xinafoate 0.0435 mg
lactose monohydrate: 9.9440 mg
polyethylene capsules: 100.0 mg
Total: 110.0 mg
Example 22:
tiotropium bromide monohydrate:0.0125 mg
salmeterol xinafoate 0.0508 mg
factose monohydrate: 9.9367 mg
polyethylene capsules: 100.0 mg
Total: 110.0 mg
Example 23:

tiotropium bromide monohydrate:0.0225 mg

xi naf oate 0.0363 ng3 | act ose nonohydP&T/&EP2003/013691
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lxkture 1 15 To prepare the powder m Xxture,
@@?g%"%g%% excipient, 0.61 g3¥ nicronised PCT/EP2003/013691

ti otropi um brom de nnnohydrate and 3.96 g of

m croni sed sal neterol xinafoate are used. In the
resulting 300 g of inhal able powder the content of the
active substances are 0.2 %of 1' and 1.32 %of 2. 20
The excipient used is a mxture of 280.43 g of the

Iacisaslmetmobhuafbatee nent i anedasypgler point Ib with 15
d lactos dr ate nenti oned
unde?étgg%wh ?yd(ﬁ??h an avi?ggﬂniérti cle size of about

3- 4 polyethyienbeapadest i ng pbeyomgeut i cal formul ation

t he portion of eXC|p|en ction with the smaller
averTgﬁgg particle size is 5/<316'Qa5mﬂbout 29-33 g of
coarser excipient are placed in a suitable m xing
Eg(gmlgqierm t hrough a hand- hel d screen with a nesh size

9& Then about 1.5 - of finer excipient
are IQEPRIALBromy 9rﬁ"q"lﬂféﬁd§ate‘r@}ﬂ§6 M@edure is repeated
8 tsam;etercﬁlxn@fd)aﬁe a | ast ghgd coar ser excipient

s added Vi ng been screened in,
the%%g‘g# é\%gﬁﬁg& Iayersgﬁ@%gpl ent with a coarser
av epalyethydene cehrEL&sze and B0.eyegs of mcronised
excy nt) are mxed toget Xi ng speed 900 rpn).
The e&agrl pi ent m xture thu {ﬁ?ggé?ed i's then subjected
to the procedure according 35 to Exanple 13 in order

Ex epx-e the final mxture. The ingredients sieved
I n E% &E 2004/ 058233 35 PCT/ EP2003/ 013691 | ayers each
Powd nd 13 layers of excipient rrixture) are

Ta peaparisthd poagler hitxturd, mgs ¥ i g&n%&eup%m g of Micidriédd

RN SR ol

nd-hel d scr dee
8 8t gnirarisgd s@mggwﬁ@xm@ate
argrusestl in $haleesuitingD0 g oEihiatdlse powder H&F&?Jrlﬁgml@ﬂ \Atge active

t ai n i nhal abl e powders
SUbBRIRIY arl0 5% PROSARH 329, 6% o apeul 65 to

can be nto sul l e plastic
formthe foIIovvl ng capsul es for inhalation, for

THex&xgibent LBed itea nﬁ%ﬁf@bﬁésé laét SPﬂhle%’uYstoEé‘ ﬁ'udn%r rate mentioned

enotes m Ccron

Lact h
”“IdggP%ﬁ 'EDH‘H&TV'@ iﬁ?ﬁ‘ WPB% diaeteng m%@ydéai@m@tioned under
potddbseith anaversge ddticisaim 6f Mbouttd-ainPRh we RERIFiHLE

phARRSR%A:EH Foth Rt (72 proportion of excipient fraction with the smaller

average particle size is 5%.

About 29-33 g of coarser excipient are piaced in a suitable mixing container
through a hand-held screen with a mesh size of 0.315 mm. Then about 1.5 - 2 g of
finer excipient are screened in in layers. This procedure is repeated 8 times.
Finally, a last batch of coarser excipient of about 29-33 g is added.

Having been screened in, the ingredients (9 layers of excipient with a coarser
average particle size and 8 layers of micronised excipient) are mixed together
(mixing speed 900 rpm).

The excipient mixture thus obtained is then subjected to the procedure according
to Example 13 in order to prepare the final mixture. The ingredients sieved in (6
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I xi naf oate 0.0726 | act ose nonohy
‘ﬁgzgﬁgﬁsg%?' 2750 ng 15 | act osggﬁ’onohydrate: 5. 1?1'1%}’%2003’013691

pol yet hyl ene capsul es: 100.0 ng Total: 105.5 ngy

Exanpl e 27: 20 tiotropi um brom de nonohydrate: 0.0113

ng sal neterol xinafoate 0.1450 ng | actose

nmonohydrate (3-4 pn):0.2750 ng | actose nonohydrate:

5.0687 ng polyethylene capsules: 100.0 ng c, 25

laysraleach @ 15and)2 afidalthiayePSof éxotmemnmxmub @ui’é ffen mixed together

l‘mﬁﬁ’@)égé?% ggﬁ @gﬁt g‘i’i% uf@?gﬂ?thger %7%55' %ﬁ gat gh 3 %@gg hetd screen

twisadnQER andt %nw@m(wgmgcﬁpqp@tm gome). capsul es: 100.°0
ng Total: 105. 5 ng Exanple 29: 35 tiotropium brom de

drat e; 0. 0225 WO 2004/ 058233 36
L%?%gﬁ@if%i%cr@&ﬂﬁ@@@mp & 2Rapoanalogopsigdhergto, it is
pbasiblste smamhsbakabie pawéem»heh 5:5% cHe@%R)S@mtaobée plastic

AR B ppdofind Baestimeokhefalion, bisiaxmianinine

Exaripissitheat &llow) @5e tern lactdseahenohydrakaf304t.en Dd&YREs Micronised

lal:@oéeﬂétﬁj@frfee@@qg%@%@tlﬁoﬁ%y%rgfér)de%o?e?s Codl¥er |a%%s%se

nmono
Example 26:
tiotropium bromide monohydrate:0.0113 mg
salmeterol xinafoate 0.0726 mg
lactose monohydrate (3-4 um):0.2750 mg
lactose monohydrate: 5.1411 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 27:
tiotropium bromide monohydrate:0.0113 mg
salmeterol xinafoate 0.1450 mg
lactose monohydrate (3-4 um):0.2750 mg
lactose monohydrate: 5.0687 mg
polyethylene capsules: 100.0 mg
Total. 105.5 mg
Example 28: |
tiotropium bromide monohydrate:0.0225 mg
salmeterol xinafoate 0.1450 mg
lactose monohydrate (3-4 um):0.2750 mg
lactose monchydrate: 5.0575 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 29;

tiotropium bromide monohydrate:0.0225 mg
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ol 2petiofgszase capsul es: 100.0 ngg Total: 105.5 T
Exanpl e 31: tiotropium brom de nonohydrate: 0. Og‘g’g %2003/013691

sal neterol xinafoate 0.1090 ng | actose m)nohydrate
(3-4 pm:0.2750 ng | actose nonohydrate: 5.1104 ng 20
pol yet hyl ene capsules: 100.0 ng Total: 105.5 ng
Exanpl e 32: ti otropi um brom de nonohydrate: 0. 0125 ny
foate O. 0363 ng | actose nonohydrate

25 sal rre er
(3-# ‘?ﬁ}e | act 0sB-4#88dhgdr ate: 9. 4512 ny
poI yacmbenenomwateew :05800 Mgt al - 110.0 ng 30

i.um bro nohydrate 0. 0125 ny
sal %{:@Pg%gf’é&%ﬁ)e 0. 043 £§9 "ékt ose nonohydrate
(3- thelepeQmpsyledS | act d9. hydrate: 9.4440 ny
WO 2044(.058233 37 PCT/ EP20 1qg/(g 3 6 91 polyethylene

capsul es: 100.0 ng Total : Exanple 34: 5
ti otropi um brom de nonohydrate: 0.0125 ng sal netero

Eﬂ%i_ﬁ%%s 0. 0508 ny |actose nonohydrate (3-4
ose noh drate: 9.4367 ny
pol }'Qtrﬂﬁf%ﬂg’g‘&'ﬁﬂfg—’u’“@gm}i 5&9 S@ungot al : 110.0 ny

salmeterol xinafoate 0 0726 mg
lactose monohydrate (3-4 pm):0.2750 mg
lactose monchydrate: 5.1468 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 31:
tiotropium bromide monohydrate:0.0056 mg
salmeterol xinafoate 0.1090 mg
lactose monohydrate (3-4 um):0.2750 mg
lactose monchydrate: 5.1104 mg
polyethylene capsules: 100.0 mg
Total: 105.5 mg
Example 32:
tiotropium bromide monohydrate:0.0125 mg
salmeterol xinafoate 0.0363 mg
lactose monohydrate (3-4 um):0.5000 mg
lactose monohydrate: 9.4512 mg
polyethylene capsules: 100.0 mg
Total: 110.0 mg
Example 33:
' tiotropium bromide monohydrate:0.0125 mg
salmeterol xinafoate 0.0435 mg

lactose monohydrate (34 um):0.5000 mg
lactose monohydrate: 9.4440 mg
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5: tiotropium brom de nonohydrate: 0. 0225 ng
\@gﬁﬁ@%%%gm naf oate 0.0435 n/ 15 | act ose nonoPSUFEB2GH3/013691
(3-4 pm:0.5000 ny | act ose nonohydrate: 9.4340 ngy
pol yet hyl ene capsul es: 100.0 ng Total: 110.0 nmg 20
Exanpl e 36: tiotropi um brom de nonohydrate: 0. 0063 ngy
sal neterol xinafoate 0.0435 ng | actose nonohydrate
(3-4 pm:0.5000 ng | actose nonohydrate: 9.4502 ng 25

pol h@eAe¢apsyless: 10048p®Pmglotal : 110.0 ng WO
200 C Patent C ains 1)
| nhdl®B% e powder cont ai ni ng19i0MPopi um 1' and

sal neterol xinafoate 2, which is characterised by a
Int|' 0i nt of about 124C, mixed with a
] fically 5 acceptable excipient. 2) Inhal able
powdietropito beimigletroondlaidrate; 0.0026aeg er i sed in that the
ti OLLRPR:LBI sdnaf! resent jnation with a
count er-ﬂléor{)i%ﬁ‘fgéttegd fromda@rsoqé)%ne chl ori de,

br olficiese msunohydraie (Frdnue)0 ang or
par pckedd g Sl aResat e thq‘ﬁ?_f’"ﬂép 3) Inhal abl e powder
accor@i ﬂglto cl ai H‘%l' or 2, erein the sal nmeterol
Xi n — 0Q,0; the characteristic
val Tietald= 21.5 A} 8.41 A Hiddmgy 4.35 AL 4.01 A and
3.63 Ain the X-ray powder diagram 15 4) I|nhal able
powder according to claim1, 2 or 3, wherein the

| xinafoate 2 used has a conpacted bul k

volmﬁgm&@gﬁgé”g{ P%aqé:ﬁ@éz@%> 0.14 g/cnB. 5)

I nhal a wder accor t'0 one clains 1 to 4,
chafalmederos ximaioate t hat t h6.0435 rsal met erol xi nafoate 2

i's Iﬂbﬁfs@ﬂhohﬁhﬁﬂa@@wpnﬂfo,%@@%@ o 15% 6) Inhal able
rdBEleBirhdhittatrar  neb 8485 1 © >

polyethylene capsules: 100.0 mg
Total: ‘ 110.0 mg
Example 36:

tiotropium bromide monohydrate: 0.0063 mg
salmeterol xinafoate 0.0435 mg
lactose monchydrate (3-4 um):0.5000 mg
lactose monohydrate: 9.4502 mg
polyethylene capsules: 100.0 mg

Total: 110.0 mg
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‘&E’%t? Q’B%#? 1' is present in an amount of 0.001 to 5%

;’ Pabl e powder accordidfy to one of cl ai RETEP2B03/013691
6, characterised in that the tiotropium1 and

sal meterol xinafoate 2 are present together in doses

- from5 to 5000pg. 8) Inhal able powder according to

one of clains | to 7, characterised in that the 30
physi ol ogi cal |y acceptabl e excipient is selected from

anong the nonosacchari despatdfit@afhar i des, oligo- and
pol ysacchari des, polyalcohofs or salts. 9) Inhalable

powder according to one of clains 1 to 8,

19har apnalabgsepbw?en d:m‘tta][dmg tiohoisie! vcﬂrma;me?&%ﬁg@égﬂa%e 2, which
: | : rom.agong, gl.ucose, .arabi nose, -
sl wiiRg peid B BBpH 124 S e Willca pusiologically
acgeplableexcipient.t ose and trehal ose, optionally in the

formof the hydrates thereof. 10) Use of an inhal able
ccor di n(g to one of clains I to 9 for preparing
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7) Inhalable powder according to one of claims 1 to 6, characterised in that the
tiotropium 1' and salmeterol xinafoate 2 are present together in doses from 5 to
5000ug.

8) Inhalable powder according to one of claims 1 to 7, characterised in that the
physiologically acceptable excipient is selected from among the monosaccharides,
disaccharides, oligo- and polysaccharides, polyalcohols or salts.

9) Inhalable powder according to one of claims 1 to 8, characterised in that the
physiologically acceptable excipient is selected from among glucose, arabinose,
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lactose, saccharose, maltose and trehalose, optionally in the form of the hydrates
thereof.

10)  Use of an inhalable powder according to one of claims 1 to 9 for prepanng a
pharmaceutical composition for treating respiratory complaints.

11)  Capsule containing an inhalable powder according to one of claims 1 to 10.

12)  Capsule according to claim 11, characterised in that it contains 1 to 20mg,
preferably about 3 to 15mg of inhalable powder.

13)  Capsule according to claim 12, characterised in that it contains 4 to 6mg of
inhalable powder.

14)  Capsule according to claim 12, characterised in that it contains 8 to 12mg of
inhalable powder.

118)  Inhalation kit consisting of a capsule according to one of claims 11 to 14
and an inhaler which can be used for administering inhalable powders from
powder-filled capsules.

16)  Inhalation kit according to claim 15, characterised in that the inhaler is
characterised by a housing 1 containing two windows 2, a deck 3 in which there
are air inlet ports and which is provided with a screen 5 secured via a screen
housing 4, an inhalation chamber 6 connected to the deck 3 on which there is a
push button 9 provided with two sharpened pins 7 and movable counter to a spring
8, and a mouthpiece 12 which is connected to the housing 1, the deck 3 and a
cover 11 via a spindle 10 to enable it to be flipped open or shut, and airholes 13
for adjusting the flow resistance.




