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WO 02/ 36591 PCT/ EPOL/ 12296 1 29 April 2005 Inhal ative ‘Sol ution Formul ation

Cont ai MjydhzAedd1ot ropi um Salt s The present invention relat @ odo0g
propel l ant-free inhal able fornulation of a pharmaceutically acce tagl e

salt of tiotropiumdissolved in water jor a mxture of water?4®d @¢hanol ,
In conjunction with at |east one other active substance preferably

adm ni stered by inhal ation, and propellant-free inhal abl e aerosol s
resulting therefrom_ The fornulation according to the invention is

parti cul ar| y Iabalative Sqlgtiond- eramilation<G ontaining ActiptrepiumsSaltice by

i nhal ation, especially for treating asthma and COPD. Ti otropium _
chemcally (1 a, 2(3,4(3,5(x,7[3)-)-7-[(hydroxydi -2-thi enyl acetyl)oxy]-9, 9-

di met hyd 3¢ = O ' ' [ )2 4] el s tiotropium
or oy dol e EnPRS A A ey 10 Blefoderinb e SRR ol WSIBN ST r On ol sal ¢
of ti otplepmacetiisily bloeeplableovalngf tih@piradissbivedtinveiteBsr 4 hixtae dhe conpound
has val uabl e ph rnafolo I cal properties and is known by the nane

tiot rom”i’a}ﬁ{ BP@-@?’@&O il &3%% wih gtdeast e Sthgradiivg mupstamceqrelpsably

anti chalg | | I ' kijaly treat ment of
ast hrraOéodrrﬁ(ﬁ&%%g? gﬁ P@%%ﬁ%?{rﬁﬁ%@ﬁs@&ﬁﬁ%ﬁﬂ%%b&e %%jggél)s.reﬁ@ﬁﬂonohydr ate of

t i ot r ogherefiononi ke farswddtem agqooading o thegineahiion isadarbdliardy 86itdne forconpounds

are a preferred gbject. of e present invention. The present invention
Fer iy o Syl iodht SElive subanth Y hatathra espRSaty I HBEERORSHSBARIY whi ch
can be @dppni stered by inhalation; the liquid fornmulations according to
the invention have to neet high quality standards.

Tiotropium, chemfcally (10,,2B,4B,50,7 B)-)-7-{(hydroxydi-2-thienylacetylJoxy]-9,9-
dimethyl-3-oxa-9-azoniatricyclo[3.3.1.0*'Jnonane, is known as tiotropium bromide

15 from European Patent Application EP 418 716 A1. The bromide salt of tiotropium has
the following chemical structure:

+ Me
Me\N

(Y

20 The compound has valuable pharmacological properties and is known by the name
tiotropiurh bromide. Tiotropium and its salts are highly effective anticholinergics and
can provide therapeutic benefit in the treatment of asthma or COPD (chronic
obstructive pulmonary disease). The monohydrate of tiotropium bromide is also
pharmacologically valuable. | | |

25 Both compounds are a preferred object of the present invention.

The present invention relates to liquid active substance formutations of these
compounds which can be administered by inhalation; the liquid formulations
according to the invention have to meet high quality standards.

30



30 2 PCT/EPQO /12296 29 April 2005 To achieve an optinmumdistribution of

acti vewsulzsdsegices in the lung it nmakes sense to use a |i qugreedoenpatsat i on
wi t hout propellant gases adm nistered using suitable inhal ezrg ]'Ll'ﬁgggse

i nhal ers which are capable of nebuliging a snmall anmount of P

formul ation in the dosage needed for therapeutic purposes W|th| nafew
seconds into s an aerosol suitable for therapeutic inhalation are

parti clib achipve wint&p:iinmm\disthﬁ)mtidmm‘ activegabstbntéein thedong dmaksedarseed

nebul i sers are those an anpunt of less . than 100 mcrolitres,
preferiw & W'BQOWHPBM RrPasl arﬁeeﬁ%eematsr@ﬂ peiag suftable2o

m cr ol inhaRes. OThesd in‘ﬁ%le? Qﬁﬁcﬁ‘&% c;agJaBFé &‘%%ﬂsu’ﬂ i C%@Hil bﬁﬁﬂmfbfégéﬁﬂ' y in one

puff to forman aeroso havi ng average par Sl ze than 20
m cr onfsﬂrmpI%f)enmmwddsageermdddefm tierapetionsirpssed Withintzhiew séednalslistopar t  of

th | the th [ I f ect tit
an Capplt 2rinsBL S e FRBEPRNCS nbSiatoper aarthRd Sdavle i s of &
et er esbopetiithe irﬁlfenﬂoh . ﬂeféiredoﬂﬂ@dmeéetﬁrbq%séwmﬂ%hfén%seﬁt dfrr?aaé ation is

described in detail for 15 exanple in International Patent cation WO
91/ 144ban1ROgHicrolivgsDpraferabhidss w«;trh!ﬁmmicramaemlmstupnemtgwaazaaan 20f .

Fi d bu f thi
i nd AR RE R bTR0Rs SATREM EaR Peaing Y bSO i PR Sy esour e of
up to foRf dnaterbSblhahgan es@ﬂagewm@e@uzfe%f |EREthaH I micrdis, Pieferampr ayed.
Wthln the scope of the present specification reference i s expressly 20

matte tlEs§ hancHi migorsracihas thefinhalable part af ihesaareseliabieady sivoesponds fonhal er s
of thi ' 3 r il f solutions are stored in a reservoir. It is
eI AL B - o

essent actrve ¥nce formul ations used are sufficientl y
stabl e when stored and at the sanme time are such that they can be
I nistered directly, if possi bl e without any furtther handling, in

d
gc 21 oplf%héﬁp%ﬁf% ‘t’fﬁelsrk’ﬂ%mréﬁ@ PRRYgBEIree peruiRigalion ey 'Wﬁjgl{edrﬂffl%@int ain any
| ngr edireniqh d‘ﬁh@*ﬁr\ ol f éHrﬁS@ﬁﬁoﬁ"fotr Ehrfrﬁrﬁldnq?%e%r@éc{'he 501[ anyvay as to

damage the In rmaceuti cal quali | on
15 example in Intemational Patent Application WO 91/14468 “Atomtznng Device and

Methods" and also in WO 97/12687, ¢f. Figures 6a and 6b and the accompanying
description. In a nebuliser of this kind a pharmaceutical solution is converted by
means of a high pressure of up to 500 bar into an aerosol destined for the jungs,
which is sprayed. Within the scope of the present specification reference iS expressly

20 made to the entire contents of the literature mentioned above.

In inhalers of this kind the formulations of solutions are stored in a reservoir. it is
essential that the active substance formulations ljsed are sufficiently stable when
stored and at the same time are such that they can be administered directly, if
25 . possible without any further handling, in accordance with their medical purpose.
Moreover, they must not contain any ingredients which might interact with the inhaler
in such a‘way as to damage the inhaler or the pharmaceutical quality of the solution
or of the aerosol produced. |

s Tonebulise the solution a special nozzle is used as described for example in WO |
94/07607 or WO 99/16530. Referenceis expressly made here to both these
publications.



or of the aerosol produced. 30 To nebullse the solution a special nozzle is
used a¥QieIsshbed for exanple in WO 94/07607 or WO 99/ 165801/ERef/eresnce i s
expressly made here to both these publications. WO 02/ 36591 R X '/55501/ 12296
3 29 April 2005 WO 98/27959 di scl oses3fornul ati ons of soluti SHEPEY° t he

I nhal er descri bed above which contain as additive the disodiumsalt of
editic acid (sodiumedetate). For aqueous fornulations of solutions which
are toV¥e digclpsroformblatians ef aelutiers for the intwlemdesaibet ebodescr i bed

above, Lficati. VOUrs a ni.num con ati o s f sodlum
edet at ‘é}hto& ‘%8‘%8/#0%54@’% fh% cﬁ$‘?ﬁi m S%l"rcg(?&g]@ ?qﬂé?ﬁ:’cﬁ:{!‘r"@e r ay |
anonal aggeouonguldiensorepluBsnsivarhagedo bbﬁb"dhvb&eé:rﬁt@ﬁﬁh‘él@bl‘e%r@?@éa' ni ng
tlotropl umbromde. In this fornmulation the active substance is dissol ved

in wat B?mgﬁh%mh@l%iﬂe@ﬂa@ﬂ aboxa dneppedtcation fayoutsa mlﬁlmurg cpnqemiraﬁon 10

L1 ot ogy Sradm qdet R o dnED At GEP ] redleB hE P el il e

pr opor anamaliés. tAraoaglthid Exempledidigtlogdethateis $f@htidreesithiniigss than 50 ng
/ 100 M. show a reduction in the scattering of the cong’oleon del i vered,

conpar BeireRieR Rragide s feronieinmn tiemctye stibstespr intlisspuerde watewrTher om t he
prior. P{O{Emrtld?, S ki 'édems'fgé&“é%%é Itﬂﬁo'rﬁ very good. The 15 resulting

aer 0so as very goo propéer dmni s ration by inhalation. Another
advantage of the formulation is that, thanks to the absence of or reduction
addj tive sodi umedetate in the active substance formul ation, the pH

n
l)f Bi hegu%'ﬂm%h t Rasy pow beep foundhthsb farawiatians of spiutians«f diclropiumn falke®sar y
for t h@aie@%Batﬁét@}%ﬁqaﬁo?&&thﬁé’wﬁére‘irbﬁletﬁ:%@&ﬂf&ln%‘f‘tﬁé'ahﬂ:tivg ddifurhor mul ation.
It is therefore an aimo e present invention to provide an aqueous

act i veedatbistiasignifidantiyniesst than 50angi1eDmgl ﬂwtharreﬁuetum inahkscatterdnd ebl e
tiotropi um sal t,. whi ts the and rds needed:i rder to be able
to ac hqﬂg\f:@"&ﬁ%'tfﬂu'}ﬁé‘@ﬁ[ﬁcfscgmp@ﬁe%’lmtgql?% lﬁ?tﬂ%cﬂgﬁwg R'é’ ORR4M er s

ment i oneenide kebWAF AR the Pilet €T INVRIGHIEIS {RE €Bray quality is very good. The

15 resulting aerosol has very good properties for administration by inhalation.

Another advantage of the formulation is that,rthanks to the absence of or reduction in

the additive sodium edetate in the active substance formulation, the pH of the

solution formulation can be lowered. Low pH levels are necessary for the long-term
20  stability of the tiotropium salts in the formulation.

Itis therefore an aim of the present invention to provide an aqueous active substance
formulation containing a pharmaceutically acceptable tiotropium salt which meets the
high standards needed in order to be able to achieve optimum nebulisation of a
25 solution using the inhalers mentioned hereinbefore. The active substance
formulations according to the invention must be of sufficiently high pharmaceutical
quality, i.e. they should be pharmaceutically stable over a storage time of some
years, preferably at least one year, more preferably two years.

30 Another aim is to provide propeliant-free formulations of solutions containing
tiotropium salts which are nebulised under pressure using an inhaler, the composition
delivered by the aerosol produced falling reproducibly within a specified range.



formul ati ons according to the invention nust be of sufficiently high

phar maceumb bgradseqqual ity, i.e. they should be pharnaceuti cal Ippggahl@.gver a
storage tine of some years, preferably at |east one year, npre Phe erably
two years. so Another aimis to providg propellant-free forﬁﬁfﬁ?@Bﬁ% of
solutions containing tiotropiumsalts which are nebulised under pressure
using an inhaler, the conposition delivered by the aerosol produced

fal li ng Aretercaio iblty provide formusatiens (of eaiutiang avith b PahisePRd BedhEPAL(i2296 4
29 Apri l ﬁgOS . Another aimis to provide formulations of solutions with

ti ot r opiSHRPEREE ABEhean B@ﬁ%”@%@@@ﬁd@h@iﬁﬂ@h can be adninistered by

i nhal ation. According to the invention, any pharmaceutically acceptable
salts of tiotropiummay s be used for the forrmulation. Wen the term

ti ot r opiAwtosding ta theuseehtidn, By phhemacaytically aicbepiaibis ealts oMURRIPIGRA,mafI S 1S

to be t ken %sf hre[eijeren%e t\&'?tl otrwm According to the invention a

r ef etsen Ysgdippthedpmnation; Yhepdhe Halsopivrbaalli 5 wsad within thescerp®iids t o
f h

a ref er gRCrdsnt inQbhGRH, YAsIiS1d B@tgl{?ﬂ%QE rBfetBht E&s h%({i;@ﬁl‘ﬂ%?gﬁ@%&l@%' ¢

contai ns an anion as counter-ion roplrum sa ed within

the to ﬂtﬁ)lpsenhion aecferaventn tlctmpmmcwhmhes mﬁee@hmoﬁlm@am whi ch
contain %g}tlon totlg%gﬂlumas ounter-lon (anion), chloride,

br oni debof %%f? S 1@ felefenge QRIUM 1p4hg ToRD Gf Acall (HrbARIE aalthwhich
et hyl sdbithmsean A§i6A s d&ln‘fer—n@nfhb%gﬁﬁ?%ﬁﬁs Wh:&hﬁwag/rt?es@% vitianhkon

provides a liquid, propellant-free maceut | ca repara I'on conprising
at I%asﬁCQm)Ofdbﬁmrawltmmm@rewb@‘esaatdysorrqmmalsmhngh cantanmtmmuidﬂmnsalt as

one of ive subs ance a entration sed { um of .
bet ween cgﬁ?}%&%”'gr?& ER %‘yoﬂz{a@' B Chﬁ?{%@m@é \/%‘?g SEEW}@E‘BB%I from
anong t paraetolicrlesalptbaste afdrb ,I?lbmwgmlgﬁéte steroids and/or |eukotriene

ant agoni sts, water -or -a water/ethanol m xture as solvent, in which at

| east the tiot ropium salt is dissolved,
 Accordingly, a first aspect of the present invention provides a liquid, propellant-free

pharmaceutical preparation comprising at least two combinable active substances

containing

* atiotropium salt as one of the active substances, in a concentration based on
tiotropium of between 0.0005 and 5 % by weight,

» another active substance selected from among the antiallergics,

antihistamines, steroids and/or leukotriene antagonists,

» water or a water/ethanol mixture as solvent, in which at least the tiotropium

salt is dissolved,

» acid for achieving a pH between 2.0 and 4.5,

» a pharmacologically acceptable preservative,

. optionally a pharmacologically acceptable bomp!exing agent and/or stabiliser
and/or a pharmacologically acceptable cosolvent and/or other

pharmacologicaliy acceptable adjuvants and additives in addition to the

preservative.



acid for achieving a pH between 2.0 and 4.5, a pharnacol ogically
accept abl e preservative, optionally a pharnacol ogically acceptable

conpl exi ng agent and/or stabiliser and/or a pharnacologicak#y aﬁﬁaytable
cosol vent and/or other pharmacol ogically acceptabl e adjuva Loy

additives in addition to the preservative. 29 April 2005 4a A second
aspect of the present invention proyjdes a pharnmaceutical preparation as
defi ned above for nebulising in an i1 nhaler which nebulises defined anmounts
of the pharnmaceutical fornulation by the application of pressures from 100
to 600 bar through a nozzle having at |east one nozzle opening with a
depth of 2 to 10 mcrons and a width of 5 to 15 mcrons to form an

phar mceRnASHACh Bhie PIERCLTIET AR BrOddEn & MBI aeE e PrrgHtaEy
par ti ?lgbﬁé %phok f({)meﬁdlﬁmrﬁn Phhafsiviaieh Fepbuse L8 IMed aimauntdoftbpect  of

the p ent rnvention pr es a use of a pharnaceutical preparation as
def i netapthaveutiqah formulation by tre applicationeef presaees dwim 468\e 600Pate

manuf acture of a nedi cane in treati ast.hna . / i aspect
ot haviolgBaRoRAS diiah aplegst gh TRz BRI R dBbusFPto £ imibidhsa>P e
prepa%ﬁi-&{ﬂqcﬁﬁ A L"BANAGBMS tdYorf BhNhvhalBBld astoyoldual conponents. W thin

t he scope of the present invention tiotropiumbromde is preferred as the
salt- References to tiotropiumbrom de within the scope of the present

i nvention nmust always be taken as references to all possibl e anorphous and
crystalline nodifications of tiotropiumbrom de. These nar for(ﬁgaqyle.
cont aiAnthivdl sxpetiest tie preséntdnverition trrevides: pyritaampeavbical PraeArgHeN agrdeiNed  he

crystalling nmodificatio f 1 i aMalsilc@Ppo contain
e or SPRYAIPEERS p° Rragirdie il e REBRAR hAARE arSTEOP RS |
particularly preferred within the scope of the present-invention to use

ti otropi um brom de nonohydrate. In the fornulations according to the
cinvention conbinations with a tiotropiumsalt a?d L

A fourth aspect of the present invention provides a use of a pharmaceutical

preparation as defined above, particularly in an inhaler as defined above, in the

manufacture of a medicament in treating asthma and/or COPD.

A fifth aspect of the present invention provides a process for preparing a pharmaceutical

preparation as defined above by mixing the individual components.

“Within the scope of the present invention tiotropium bromidc_a is preferred as the salt.
‘References to tiotropium bromide within the scope of the present invention must -
always be taken as references to all possible amorphous and crystalline
mod'_iﬁcation‘s of tiotropium bromide. These may for example. contain molecules of
sblvent in their crystalline structure. Of all the crystalline modifications of tiotropium
bromide those which also- contain water (hydrates) aré preferred according to the
invention. It is particularly preferred within the scope of the present invention to use

tiotropium bromide monohydrate.

In the formulations accordiﬁg fo the invention combinat_ions with a tiotropium salt and

only one other active substance are preferred.



only one other active substance are preferred. 29 April 2005 4b In the
formul ati ons according to the invention the tiotropi um sal ts are dissol ved
in a solvent. The solvent nay be exclusively water, r% b% % m xt ure
of water and ethanol. Ethanol may be added to the for rrul atl AP der to
increase the solubility of additives or other active substances apart from
the tiotropiumsalt, preferably tiotropiumbrom de or tiotropium bromde
monohydrate. The relative proportion of, ethanol to water is not |imted,
it may be 90 % by volune, for exanple. Preferably, the maxinumlimt of
ethanol is 70 % by volune, particularly 60 % by volunme and nost preferably
30 % by volune. The renmai ning % by vol une consist of water. The preferred
solvent is water without the addition of ethanol. W) 02/36591

PCT/ EPO /12296 5 29 April 2005 The concentration of the tiotropiumsalt
based on the proportion of tiotropiumin the finished pharnmaceutical
preparation depends on the t herapeutic effect sought. For npbst of the
conpl-aints which respond to tiotropiumthe concentration of ti otropl um is
bet wee nnuh@mmmmbrﬁ e%cbydimgltg the investien tis {olrepiversalts aedisspived o

wei ght . of the for ation gccordi ng..t ween 2.0
and 4. E?O Jﬂé‘?ﬁ%’l" "H@?M@éne’g%s'\éeﬂﬂ“?t%r gﬁgrﬁaﬁggpdrg’\f{)g éb?m%%tr\%ggn 2.7
and 3. 5etﬁ§ﬁ'oi Eﬁ{édoﬁma@rdé’aaﬂ&i & @l %rrh@ta\ﬁ@ﬂrm %r&er&bdna‘e%sellleBohbéltyeofr ed

are pHs with an upper ™ 10 limt of 3.1. The pH is_adj UStedfé)%b he addition

of pharadiitivesgiraihenacivespbstansesangst frcma%lpggpm safy @rg i ds whi ch
are pr ﬁl ﬁqrpiudrgf or . IC% (?r tﬁcﬂ o%gﬁrﬁ Hrgﬁ];dr%ﬁgnon%&ra?%w fé?a YigirPGr om ¢

aci d, acl phosphoric aC| Exanpl es of

part i CUltRahd téWétébﬂs&delﬂﬁt@Ueltm)ﬂse 0% Bsealuivie fmmmpﬂet Rrefeaably, mmalic
acid, tartaric acid, naleic acid, succinic acid, urg%d cbaC| d aceél c acid,
for m c theiraaximum limit of ethanol is 70 % by volume, particutarly 60 % by volume an

most preferab!y 30 % by volume. The remaining % by volume cons:st of water. The

preferred solvent is water without the addition of ethanol.



and/or propionic acid, etc. Preferred inorganic acids are hydrochloric acid

and 2Qyswbpéderi ¢ acid. It is also possible to use acids M@Fe}épéﬁgégggn acid
addition salt with the active substance or, in the case o I_.ned

preparations, with one of the activeg substances. O the or fAnPE 28 ds,
ascorbic acid, fumaric acid and citric acid are preferred, especially
citric acid. If desired, m xtures of the abovenentioned acids may al so be
25 used, particularly in the case of acids which have other properties in
addltlon to their acidifying properties, e.g. those which act as

f | avodimengancentration ekifestintepignsaltdased on the prepastion of tl@trewum iorthescor bi ¢

i e IR0 MR Ee Bl gL R dBRTd o TReMhelity el bR for'st & (e
pH preestefithe cSuplaaits aviias esspondl to detrbpiuneseradeeatrkadn oﬂﬁétﬁdprm‘ndé oxi des
and al kal i rret al carbonates. The preferred alkali ion is sodium If bases

of 5t hitetweer0 005 anskb % Ry aveighis pr Qf@fa@h/k@iwﬁ@n&a@@? and Bale Ryhweigbbul ting
salts, which are then contained in the WD 02/ 36591 PCT/ EP01/ 12296 29 April
2005 6 fi ni shed pharmaceuti cal fornul ation, are pharnacol ogically

conpaflihe gH of the fohaulatibn\ererding tethedavahtionds Petiésh 2O aid greHodi ment, there
i add edjtic acid (EDTA) or one of s the known salts thereof

d
Isid{]aﬂneﬁﬁbifget“f‘%?q%é ﬁﬂ%@érﬁ“q‘ '@Pfﬁ,up'@@tq?r@ﬁlkpﬁt‘é[e@ﬁ Zof BNdex>8nrd conpl exi ng
t / th |t
Cher e BFTRUBIEG prafehaly b EBR o SR U PErcfiRl ah s WP B eBSn: one *Based

onesodimitofédétate is less than 10 ng / 100 . In thIS case, there is one

preferred range fromb5 rrg/ 100 m to less than 10 ng/ 100 m or anot her
fromgreater than 0'to 5 ng/100m . In another :enbodi nent the content of

sodi Umhedst & Rijiided byl HeTAdor oL R smore than 25 my/
100 m . Cijrig-‘a prJe errgt gnbggﬁjrre% B?’u aco g?@?@%ﬁ?ﬁetﬁg entirely.
Examples of inorganic acids which are preferred for this purpose include:
hydrochloric acid, hydrobromic acid, nitric acid, sulphuric acid and/or phosphoric

15 acid.

Examples of particulary suitable organic acids are: ascorbic acid, citric acid, malic
acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid, formic acid
and/or propionic acid, etc. Preferred inorganic acids are hydrochloric acid and
éo sulphuric acid. It is also possible to use acids which form an acid addition sait with
the active substance or, in the case of combined preparations, with one of the active
substances.
Of the organic acids, ascorbic acid, fumaric acid end citric acid are preferred,
especially citric acid. If desired, mixtures of the abovementioned acids may alse be
25 used, particularly in the case of acids which have other properties in addition to their
acidifying properties, e.g. those which act as flavourings or antioxidants, such as for
example citric acid or ascorbic acid.

‘Hydrochloric acid deserves special mention as an inorganic acid.

30 If desired, pharmacologically acceptable bases may be used to titrate the pH
| precisely. Suitable bases include for example alkali metal hydroxides and alkali metal
“carbonates. The preferred alkali ion is sodium. If bases of this kind are used, care
must be taken to ensure that the resulting salts, which are theﬁ contained in the



The remarks nmade concerni ng sodi um edetate al so apply anal ogously to other
20 conp@b aPhesoqddi tives which have conpl exi ng properties apdreap;peoksed
i nstead, such as for exanple nitrilotriacetic acid and the salts er eof .

By conpl exing agents is preferably neant within the scope ofzgtAHQQB‘?Sesent
i nvention nolecules which are capable of entering into conplex bonds.
Preferably, these 25 conpounds shoul d have the effect of conplexing

cat i onginighedipHiebecaital foridtiont akd PRSmARIENRS cafphitie SitRIhances apart
fromthe tiotropiumsalt in the conbined preparation are selected in

par t i c@bavemeshoaesdagidi he anti hi stam nes, antiallergic 30 agents,
(eukotriene antagoni sts and/or steroids. These active substances include:
As steroids: Alclonethasone, Alclonethasone-dipropionate, Alisactide,

Anti nomaderdiAgitd 8l ewhisddimant @here/is indt s {o sddegtiataeid (EBTApoEsH@sbne,
Becl onet hasone, Dougl as Becl onet hasone- 17, 21- di propi.onate, Bet anet hasone
val &r atte kngn saits tberenb sadium sdetrie do theesifernulption 28 @ottabiliser or

Canest %h{ﬁ%xingaﬁleﬂﬂm asone, (C obetasol, C obetasone,

Another preferred embodiment contains editic acid and/ or the salts thereof.

10 In a preferred embodiment with sodium edetate the content based on sodium edetate
is less than 10 mg / 100 mi. In this case, there is one preferred range from 5 mg/ 100
mi to less than 10 mg/100 ml| or another from greater than 0 to 5 mg/100ml.

In another embodiment the content of sodium edetate is 10 to 30 mg/ 100 m,

15 preferably not more than 25 mg/ 100 mil.
in a preferred embodiment this additive is omitted entirely.

The remarks made concerning sodium edetate also apply analogously to other
20 comparable additives which have complexing properties and can be used instead,

such as for example nitrilotriacetic acid and the salts thereof.

By complexing agents is preferably meant within the scope of the present invention
molecules which are capable of entering into complex bonds. Preferably, these
25 compounds should have the effect of complexing cations, most preferably metal

cations.
The other active substances apart from the tiotropium'sal't in the.combined
~ preparation are selected in particular from among the antihistamines, antiallergic
30 agents, leukotriene antagonists and/or steroids.

These active substances include:

~ As steroids:



Cl opr ednol a oprednol Fluocortin butyl, Cortivazol, Deflazacort,

Defl azacort, Denetex,
Dexanet hasone-21 -isoni coti nate,
Di fl orasone, Difluprednate,
acetonide, 7 29 April
Fl uoci noni de, Fl uocorti n,

Fl UOAR&F&%BﬂJa%Bﬁe, Fl uti casone,

Alclomethasone-dipropionate,
Alisactide,
Amcinonide
Aminoglutethimide,
Aristocort-diacetate,
Beclomethasone,
Beclomethasone, Douglas,
Beclomethasone-17,21-dipropionate,
Betamethasone valeréte,
Betamethasone adarantoate,
Budesonide,
Butixocort,
Canesten-HC,
Ciclometasone,
Clobetasol,
Clobetasone,
Cloprednol,
Cloprednoi
Fluocortin butyl,
Cortivazol,
Deflazacort,
Deflazacort,
Demetex,
Deprodone,
Deprodone Propionate,
Dexamethasone,
 Dexamethasone-21-isonicotinate,
Dexamethasone isonicotinate,
Difiorasone, |
Difluprednate,
Endrisone,
Fluazacort,

. Fluclorolone acetonide,

Depr odone,

Endri s
2005 Fl uni sol
Fl uocortol one capronate,

Depr odone Propi onate, Dexanethasone,
Dexanet hasone i soni coti nat

ne, Fluazacort, Fl ucl &5’6‘?@]&8"5

de, Fl uoci nol one acet oni de,
Fl uodexan,
For mebol one,

Fl uti C?E}%&%ﬁﬂé?pi onat e,

Fluocinolone acetonide,
Fluocinonide,
Fluocortin,
Fluocortolone capronate,
Fluodexan,
Fluoromethotone,
Fluticasone,
Fluticasone-propionate,
Formebolone,
Formocortal,
Halcinonide,
Halometasone,
Halopredone-acetate,
Hydroc0rti$one,
Hydrocortisone-17-Butyrate,
HydrocorlisoneQaceponate,
Hydrocortisone-butyrate propionate,
lcomethasone enbutate
Ciclometasone,
Lotrisone,
Mazipredone,
Medrysone,
Meprednisone, -
Methylprednisolone-Aceponate,
Mometasone,
Mometasone furoate,
Mycophenolate mofetil
Pranlukast, '

. Paramethasone-acetate,
Prednicarbate,
Promedrol,
Serafrodast,

Tipredan,




Fornmocortal, Halcinonide, Halonetasone, Halopredone-acetate,

Hydrocorti sone, Hydrocortisone-17-Butyrate, Hydrocortisone-aceponate,
Hydrocorti sone-butyrate propionate, |conethasone enbutate &? crlu%lf)%t asone,
Lotrisone, Mazipredone, Medrysoneg Meprednisone, Methyi &8

ni sol one- Aceponate, Monetasone, Mpnetasone furoate, Mycophenol ate nofetil
Pranl ukast, Paramethasone-acetate, Prednicarbate, Pronedrol,

Ser atTixudabl-pivaias.edan, 8 Ti xocort ol - prygsainglont BéM&bARIcone Benet oni de,
Trianci nol one, U obetasol - propi onate, Trianti nol one-Hexacetoni de, Zil euton

Tri | dgggieinolone, Ulobetasol-propionate,
Triamcinolone-Hexacetonide, ' Zileuion
Tnlostan,

methyl 9-alpha-chloro-6-alpha-fluoro-11-beta-17-alpha--dihydroxy-16-alpha—methyl-

3-oxo-1,4-androstadiene-17-beta-carboxylate-17-propionate,

s Particularly preferred are the combinations of tiotropium bromide, or tiotropium
bromide-monohydrate and budesonide, flunisolide, beclomethasone dipropionate or
fluticasone, as well as the pharmacologically acceptable (possibly other) salts

thereof.

10 The-preferred combination comprises tiotropium bromide, or tiotropium bromide

monohydrate and budesonide.

The concentration of the steroid, e.g. budesonide, flunisolide, beclomethaéone
dipropionate or fluticasone, in the formulations according to the invention is

15 preferably 0.05 to 10 wt.%, preferably up to 5 wt.%, more preferably 0.1 to 2.5 wt.%,
particularly preferably 0.2 to 2.5 wt.%. When the formulation is used with the inhaler
mentioned hereinbefore the concentration of steroid is preferably adjusted so that
12.5 to 250 micrograms of steroid are delivered per spray. Particularly preferred are
concentrations in which the pharmacologically active dose is administered in one or

20 two sprays.

If the combined formulation contains a leukotriene antagonist, this.is preferably
selected from among montelukast, pranlukast, zafidukast, 1-(((R)-(3-(2-(6,7-difluoro-
2-qUinoIinyl)ethenyl)phenyi)—3-(2-(2—hydroxy—2—propyl)phényi)thio)—
'_2'5 methylcyclopropane-acetic acid, 1-(((R)-3-(3-(2-(2,3-dichlorothieno[3,2-b]pyridin-5-yl)- -

~ (E)-ethenyl)phenyl)-3-(2-(1-hydroxy-1-methylethyl)phenyl)propyl)thic)methyl)-
cyclopropane-acelic acid or [2-[[2-(4-tert-butyl-2-thiazolyl)-5- |
benzofuranylloxymethyl]phenyllacetic acid. Montelukast, pranlukast and/or z_afirlukast

| are preferred.

30
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de,
conc & Prvak Top Mot Praferabie? dite, 3.2 Wi %budesoni de, fi uni solide, becl onet hasone
di propionate or fluticasone, in the formulations according to the invention
is 15 preferably 0.05 to 10 wt.% preferably up to 5 w.% nore preferably
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m cr agg off steroid are delivered per spray. Particularly preferred are
concentrations in which the pharnacol ogically active dose is adm nistered
i n oBangpine20 two sprays. |If the conbined formul ation contains a

| eukotriene antagonist, this is preferably selected from anong

nont gﬁ%'!ﬁ'&%?mmegﬂﬁf}k%%’w ey | ukast, 1-(((R)-(3-(2-(6, 7-difluoro-

2- gr gitipkiay! ) et henyl ) phenyl ) - 3- (2- (2- hydr oxy- 2- propyl ) phenyl ) t hi 0) 25
met hyl cycl opr opane- aceti c acid;

1- ( ( CRxeBlo(Fhardra(ne- di chl or ot hi eno[ 3, 2-b] pyri di n-5-yl) -
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) - c@ YBr'G NCetic acid or [2-[[2-(4-tert=butyl-2-thiazolyl)-5-
benzgtamhasird oxynet hyl ] phenyl Jacetic acid. Mntel ukast, pranlukast and/or
zafirlukast are preferred. 30 9 29 April 2005 The concentration of the

| eukAeMasiinendigasn Bymaratd.r om 0. 05 to 10 wt. % preferably up

Desloratidine,
Dimenhydrinate,
Dimetindene,

- Disodium cromoglycate,
Diphenhydramine,
Doxylamine,
Ebastine,
Emedastine,
-Epinastine,
Fexofenadine,

“Ketotifen,
Levocabastine,
Loratadine,

‘Meclozine,
Mequitazine,

| Mizolastine,
Nedocromiil,
Pheniramine and/or
Promethazine.



to 5 w.% nore preferably 0.1 to 3.5 w.% The follow ng are nentioned as
exanpl es of antihistam nes and antiallergic agents: Azel astine,

Astem zol e, Bam pine, Carbinoxam ne hydrogen nal eate, Ceti 9iAzimr}ﬁ ,

Cexchl or pheni rami ne,  Chl or phenoxanj ne, O emastine, O emastihe ?/dr ogen
fumarate, Desloratidine, D rrenhydr?%at e, Dinetindene, D sodium

cronogl ycate, Di phenhydrarnine, Doxylam ne, Ebastine, Enedasti ne,

Epi nastine, Fexofenadine, Ketotifen, Levocabastine, Loratadine,

Mecl ozi ne, Mequitazine, M zolastine, Nedocrom |, Pheniram ne and/or

Epinastine, nedocromil, disodium cromoglycate, astemizole, mequitazine,
carbinoxamine and/or clemastine and/or the corresponding pharmaceutically

acceptable salts are preferred.

-In the combined prepération, the concentration of the antiallergic agents and/or
antihistamines is preferably 0.05 to 15 wt.%, preferably up to 10 wt.%, more
preferably 0.1 to 10 wt.%, most preferably 0.1 to 7 wt.%.

All the abovementioned active substances may optionally also be used in the form of

their pharmacologically acceptable salts thereof.

The combined preparations are preferably formulations in which tiotropium is present
in solution. The other active substance may be dissolved or suspended; this is

generaily determined by the other active substance and the particular solvent used.

If the additional active substance is one which is vulnerable af low pHs, it is
preferably formulated as a suspension. The advantage of a suspended form is that
the pH can be made more acidic, which is to the benefit of the stability of the
dissolved tiotropium. The preferred pH range of tiotropium bromide is between 2. 0
‘and 4.5, preferably 2.5 and 3.5, most preferably between 2.7 and 3.2.

In the case of steroids, these are preferably used in suspended form, especially
fluticasone. This is particularly true if the solvent used is only watef without ethanol. If
ethanol is added, the steroid may also be formulated as a solution. However, it has

~ been found that budesonide, for example, is also sdfﬁcie_ntly stable at a pH of 3.5 if it

is dissolved in a mixture of water and ethanol.

With regard to the use of the formulations according to the invention in the inhaler
- described within the scope of the present invention, it may be advantageous if all the

- ingredients of the formulation are present in solution.




Pronet hazi ne. 10 29 April 2005 Epi nastine, nedocrom |, disodium

cronogl ycate, astem zole, nequitazine, carbinoxam ne and/or clenastine
and/ or the correspondi ng pharmaceutically acceptable salts rAempzrogg erred.
In the conbi ned preparation, the c0{11centration of the antial erpgi C agents
and/or antihistamnes is preferably 0.05 to 15 wt.% preferably up to 10
w.% nore preferably 0.1 to 10 wt.% nost preferably 0.1 to 7 wt.% All
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Preferably, these substances have no pharmacological effects or no appreciable or

at least no undesirable pharmacological effects in the context of the desired therapy.

The adjuvants and additives include, for example, surfactants such as e.g. soya

lecithin, oleic acid, sorbitan esters such as sorbitan trioleate, polyvinylpyrrolidone,

other stabilisers, complexing agents, antioxidants and/or preservatives which prolong

_the shelf life of the finished pharmaceutical formulation, flavourings, vitamins and/or

other additives known in the art. The additives also include pharmacologically

acceptable salts such as sodium chloride, for example.

Suitable surfactants or suspension-stabilising agents include all the
pharmacologically acceptable substances which have a lipophilic hydrocarbon group
and one or more functional hydrophilic groups, especially Cs_og-falty alcohols, Cs.og-
fatty acids, Cs_y-fatty acid esters, lecithin, glycerides, propyleneglycol esters,

- polyoxyethylenes, polysorbates, sorbitan esters and/or carbohydrates. Cs.op-fatty
acids, propyleneglycol diesters and/or triglycerides and/or sorbitans of the Cs x-fatty
acids are preferred, while oleic acid and sorbitan mono-, di- or trioleates are

| particularly preferred. Alternatively, toxicologically and pharmaceutically acceptable

- polymers and/or block polymers may be used as suspension stabilising agents.

The quantity of surfactant may be up to 1:1 based on the proportion by weight of the
ssuspended active substances; amounts of 0.0001:1 to 0.5:1 are preferred while
amounts of from 0.0001:1 to 0.25:1 are especially preferred.



As well as ethanol, other cosolvents and/or other adjuvants nmay be added to
the fornulation according to the invention. OQther preferred cosol vents are
t hose which contain hydroxyl groups or other polar groups, Bgr1gé9nple
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As already mentioned a number of times, tiotropium bromide is described in EP 418

716 A1 and crystalline tiotropium bromide monohydrate may be obtained using a
process which is described in more detail below.

In order to prepare the crystalline monohydrate according to the present invention,
the tiotropium bromide obtained by the method disclosed in EP 418 716 A1, for
~ example, first has to be taken u;i in water, heated, purified with activated charcoal
- and, after removal of the activated charcoal, the tiotfopium bromide-monohydrate is
slowly crystallised while cooling slowly. ‘

The foliowing procedure is preferably followed: _ _

_In a reaction vessel of suitable dimensions, the solvent is mixed with tiotropium
bromide, which has been obtained by the method disclosed in EP 418 716 A1, for '
example. A : | " |
-For each mol of tiotropium bromide put in, 0.4 to 1.5 kg, preferably 0.6 to 1 kg, most
preferably about 0.8 kg of water are used as solvent.

- The mixture obtained is heated with stirring, preferably to above 50°C, most
preferably to above 60°C. The maximum temperature which can be selected is
determined by the boiling point of the solvent used. Preferably, the mixfure_ is heated
‘to a range from 80-80°C.



amounts of from0.0001:1 to 0.25:1 are especially preferred. 12 29 Apri
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occurring in the hunan body. Preservatives can be added to protect the
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The filtrate is then slowly cooled, preferably to a temperature of 20-25°C. The cooling
preferably takes place at a cooling rate of 1 to 10°C every 10 to 30 minutes,
preferably 2 to 8°C every 10 to 30 minutes, mofe preferably 3 to 5°C every 10 to 20

_minutes, most preferably 3 to 5°C about every 20 minutes. If desired, the cooling to
20 to 25°C may be followed by further cooling to below 20°C, more preferably to 10

- to 15°C.
After cooling is complete, stirring is continued for between 20 minutes and 3 hours,
preferably between 40 minutes and 2 hours, more preferably for about one hour to

complete the crystallisation. | ‘

The crystals obtained are then isolated by fi Itenng or suction fiitering to remove the |
solvent. If it should prove necessary to subject the crystals obtained to a further
washing step, it is advisable to use water or acetone as the washing solvent. 0.1 {0
1.0 L, preferably 0.2 to 0.5 L, more preferably about 0.3 L of solvent may be used per

~ mol of tiotropium bromide put in, in order to wash the tiotropium bromide
monohydrate crystals obtained. If necessary the washing step may be repeated. The

" product obtained is dried in vacuo or using circulating heated air until a water content

- 0of 2.6 -4.0 % is obtained.

Accordingly, one embodiment may also relate to formulations of solutions of the
type described above using crystailine tiotropium bromide monochydrate which may

be obtained by the procedure described above.



The m xture obtained is heated with stirring, preferably to above 50C, nost
preferably to above 60C. The maxi mnum t enperature which can be sel ect ed is
determ ned by the boiling point of the solvent used. Preferably,

mxture is heated to a range from 8f 90C. 13 29 April 2005 ,&(ﬁpT"\?g‘E%d
charcoal, either dry or noistened with water, is added to this solution.
Preferably, 10 to 50 g, nore preferably 15 to 35 g, nost preferably about

25 g Ofpe gﬁéﬂﬂ@é&ﬂcémﬁﬁg@no% %oﬁié‘inlh@ tleﬁbplnm sQIfts éb&irﬂﬁ@bﬂé@rbr om de used.

If desired the activated charcoal is”suspended in water before being added
t o t heersbbditient are prefaiatingsed ot aw pihatartof ¢he dind desaribedderginbgfasedn abl y 100

160 f.erab 135 f
1ot r EERIEPEARGE e Pronklanknep abfoscts SeqtBloitiothE miffoat Bl lRkelta 1
the aciéwabed cm@rsgamh elkpresdBNABARGH tHe patbaf dobehenehesdribeaf ore bei ng

added to the sol ution contai ni nq_ltl otropiumbromde, it is advisable to

ri nse hejainbeigrentor whichgrteraneriisthasebyaiaste. After the activated charcoal has
been added, stirring is continued at constant tenperature for between 5
and 60 m nutes, preferably between 10 and 30 minutes, nore preferably for

about ASdescribéésit trdbédianimgxh mm@b:tea«emédlénmduh@ne@f e piféived t he
activated charcoal. The filter is then rinsed with water. 140 to 400 g

pr ef el“?ﬂﬁ ‘9‘ is dipglasedindve, 9%3687@@ Eige P hseaaf. Phie r@buflS@Vdﬂ%Spma )Jsea for
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E:ololse pr e htaQ%PU&Pg’t r&%éﬁﬁé?? 8‘? 8f'n%89"§@erﬁ’ﬁ8’t’szﬁ?§%§f i3 ttcbﬁ@f er abI y
t akes ereﬁQSH abn@irieg bltltﬁrdfﬁjrﬁ saf al; dctivd b StUAEY. BQcéLi?sé‘;@f |f§ é}}ﬁh@ﬁcal

pref er abl to 8C everfy to 30 minutes, nore preferably ,/3 to 5C évery

éo toSQ@pg And handy sizsw leseinandbioy1 Bemdosgasddlito 4ear yidzo the ﬁawee | f
bl o T LETENEAPa RS e Py BRE TR, HPUTS e domg et *°

stir rphgrmazemzbnmllfnundlatlon oaethreagh 2thallinbntles saibBphesusss, spraeftar abl y

bet ween 40 m mf qs and hours, nore preferably for about one hour to
produce inhalable aerosols.

The preferred atomiser essentially consists of an upper housing part, a pump
- housing, a nozzle, a locking clamp, a spnng housing, a spring and a storage
contarner characterised by
- apump housmg fixed in the upper housung part and carrying at one end a
' nozzle body with the nozzle or nozzle arrangement,
- a hollow piston with valve body,
- apower take_-_off‘ﬂange in which the hollow body is fixed and which is
- located in the upper housing part, |
- alocking clamping mechanism located in the upper housing part ,
- aspring housing with the spring located therein, which is rotatably mounted
on the upper housing part by means of a.fotary bearing,
- alower housing part which is fitted onto the spring housing in the axial
direction. | |
- The hollow piston with valve body corresponds to a device disclosed in WO
g7H 2687. It projects partially into the cylinder of the pump housing and is disposed to
be axially movable in the cylinder. Refefence is made padicularly to Figures 1-4 -
especially Figure 3 - and the associated parts of the description. At thé moment of

release of the spring the hollow piston with valve body exerts, at its high pressure



conplete the crystallisation. The crystals obtained are then isolated by
filtering or suction filtering to renove the solvent. If it should prove
necessary to subject the crystals obtained to a further ma%ﬂin%zﬁgfp, it
is advisable to use water or acetong as the washing sol vent. g® 1.0 L
preferably 0.2 to 0.5 L, nore preferably about 0.3 L of solvent may be used
per nol of tiotropiumbromde put in, in order to wash the tiotropium

br ormiefd, a REsHYS bRE €0 GOMPA (S ARERItBBHO Bdr) NRERSSHILY O B0 RIpRi (BBoEt ep may
be repeated. The product obtained is dri ed i n vacua or using circulating
heat 48040 600rar) o theaflwd, hermeasuredfanmunt.-of activasubstapcasalstion Accor di ngl y,

descREHESRE !0 T8 %0 MRl o B pleder BT YArGR D, B2 MikdTas 2t ni ch ey
be obidrepreficiblé hehiptecesdume of dSanicheiirealreictidtiords MitidulZB05 The

pharmaceutical fornulations containing tiotropiumsalts according to an
enbo@referedar e preferably used in an inhaler of the kind described

her ei nbefore in order to produce the propellant-free aerosols according to
the invention. At this point we should once again expressly nention the

pat eThedatveod\sisgeeieraliivdnodrteeanief @icof the hhlioohpiseinenrieh dades ther eby
made. As described at the beginning, a further devel oped enbodi nent of the
pr ef 8PZEA boYhal er is disclosed in WO 97/12687 and Figure 6 thereof. This
nebul i ser (Respimat(r)) can advantageously be used to produce the

I nhal abl e aerosols according to the invention containing a tiotropiumsalt
as adhewnezzielis the cozziBénalyss poffeidbdy mydrositndtarmdd, i.ehapautauduredrigy si ze of

I t.h 9.to 15 I d, .2 to, 4 i de, the device can be carried.
g WA Sy s MBI e et Beds BOpea BRSOt R SHTBIae of ¢ he

phar gRoa4y0 287 dfd WD :'.997‘! 684D; Fe?ér‘é_‘r#%@ i$ HE#éblyp'gééé?étlf'é coHtehtsPr essures, so

as to produce inhal able aerosols. e prefe atomser essentially

cons thareofo especialhpeigura b sif WO RAP 7667 pudphe hosariatgd deseoptidre, a | ocki ng
cl AMhe 6llxo.szgirei brk%yhcoolﬁ%%s@gforaex%%pilg B %5‘8' sﬁegttsoc{f Yhss and’or silicon securely
fixed together, at least one of which has one or more microstructured channels which
connect the nozzle inlet end to the nozzle outlet end. At the nozzle outlet end there is
at least one round or non-round opening 2 to 10 microns deep and 5 to 15 microns
wide, the depth pfeferably being 4.5 to 6.5 microns and the length being 7 to 9
microns; '
If there is a plurality of nozzle openings, preferably two, the directions of spraying of
-the nozzles in the nozzle body may run parallel to each other or may be inclined
reiative to one another in the direction of the nozzle opening. In the case of a nozzle
body having at least two nozzle openings at the outlet end, the directions of spraying
may be inclined relative to one another at an angle of 20 degrees to 160 degrees,
preferably at an angle of 80 to 150 degrees, most preferably 80 to 100°.
The nozzie openings are preferably arranged at a spacing of 10 to 200 microns,
more preferably at a spacing of 10 to 100 micrens, still more preferably 30 to 70
microns. A spacing of 50 microns is most preferred. |
The directions of spraying therefore meet in the region of the nozzle openings.

As already mentioned, the liquid pharmaceutical preparation hits the nozzle body at
an entry pressure of up to 600 bar, preferably 200 fo 300 bar and is atomised through
the nozzle openings into an inhalable aerosbl. The preferred particie sizes of the
aerosol are up to 20 microns, preferably 3 to 10 microns.




contai ner, characterised by - a punp housing fixed in the upper housing
part and carrying at one end a nozzle body with the nozzle or nozzle
arrangenent, - a hollow piston with valve body, - a power tqﬁz\ B glange
in which the hollow body is fixed agd which is |ocated in thé USPer
housi ng part, - a |locking clanping nechanismlocated in the upper housing
part, - a spring housing with the spring located therein, which is
rotatably nmounted on the upper housing part by means of a rotary bearing,
-alo housi ng part which is fitted onto the sprin hou3|nP in the axial
di redtf 'ﬁ%'amnm%weﬂ@ﬂ@m gprtaingaa siring dyefesre asuylindrica helierlvi ce

di sc r | I der of the
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scriptiagn. At the nt of . release of the

t he ssom ted of the d no
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acti stepsmgsmmgear =0d..d helical sidihg gear, dfy didetieriz) tasr'quecrlfhlthi esgeneratadef err ed,

| f 10 to, 20 ) f bl | st | f 15
¥ crBien b SRet e ol is g ?é'ehv%&artﬁe%@gra%ﬁﬁg "r'ﬂbei%w%revﬁoﬁrym s
pr ef Roadihy pERUM B Ssd fife Gﬂﬁemo ﬁ PAH W tRb %rmégﬁﬁéﬁ the nozzle

body. The nozzle in theé nozzle bo S prefer y m crostruc ured I.e
manueQEalr 2 8ingle- orinault-spegil spline ggarM crostructured nozzl e bodi es are

di scl osed for exanple in WO 94/07607 and in WD 99/ 16530; reference is
hereby made to the contents thereof, especially Figure 1 of WO 94/07607

“and The laskiarinahbér §8HmahkRiNgaRing locking surfaces is arranged in an annular
configuration around the power' take-off flange. It consists for examp'ié of a ring of
plastics or metal which is inherent_!y radially elastically deformable. The ring is
arranged in a plane perpendicutar to the axis of the atomiser. After the locking of the
spring, the locking surfaces of the locking member slide into the path of the power
take-off ﬂange and prevent the spring from being released. The locking member is
actuated by means of a button. The actuating button is connected or coupled to the

| lockmg member. In order to actuate the locking clamping mechanism the actuating
button is moved parallel to the annular plane, preferably into the atomiser, and the
deformable ring is thereby deformed in the annular plane. Details of the construction
~ of the locking clamping mechanism are described in WO 97/20590.

The lower housing part is pushed axially over the spring housing and covers the
bearing, the drive for the spindle and the storage container for the fluid.

When the atomiser is operated, the upper part of the housing is rotated relative to the
‘lower part, the lower part taking the spring housing with it. The spring meanwhile is

- compressed and biased by means of the helical sliding gear, and the clamping
mechanism engages automatically. The angle of rotation is preferably a whole-
number fraction of 360 degrees, e.g. 180 degreeé. At the same time as the spring is
tensioned, the power take-off component in the upper housing part is moved along
by a given. amount, the hollow piston is pulled back inside the cylinder in the pump



The nozzl e body consists for exanple of two sheets of gl ass and/or silicon

securely fixed together, at |east one of which has one or nore

m crostructured channels which connect the nozzle inlet en%to.lég% nozzl e
outlet end. At the nozzle outlet eng there is at |east one r
non-round opening 2 to 10 microns deep and 5 to 15 mcrons wde, the depth
preferably being 4.5 to 6.5 mcrons and the length being 7 to 9 mcrons.

| f theuemgsaaamesmabf Witichfsonge af hedRed frogsthePtebgeddInyaibvpis dudkedi rections
of sprayln the nozzles in the nozzle body may run parallel to each

ot hefntgith %gﬁﬁﬂ@eﬁﬁ&ﬁqmﬂﬁbﬁém3@FV@“D@fﬁﬁébanother in the direction of the
nozzl e opening. In the case of a nozzle body having at |east two nozzle
openings at the outlet end, the directions of spraying nay be inclined

r el atfidesired, arpdurahtgtdﬁeeplateaﬂe atighge ebnlihaile goraming tHéQuidagitres,
prefeipbjé at 3) Ie of 60 to. 150 d?é%rees nost referablf 80 to 100. The
nozz@ Hicag ea'lné e inethgAtomiser oRg te&@”ﬁt%ﬁéﬂﬁﬁe%ﬁsﬁg Be200 microns,:

”Dresﬂfréb@béﬁ!dn@%oﬁtﬁr@ﬁé‘?q%&u@%ér@s&!9) rﬁﬁ @'Hir{rd téﬁﬂ[?e preferably 30

to 70 mcrons. A spacing m cr ons he directions
of 'speptiog. t heref ore nmeet in the region of the nozzle openi ngs. As al ready
mentioned, the |iquid pharmaceutical preparation hits the nozzle body at

an entry pressure of up to 600 bar, preferably 200 to 300 bar and is

at Omrﬁé%téﬂﬁfsﬁl@hrocb@@lﬁﬁﬁlélt@d W@Bhﬂ%re‘s@ tRB a'cﬂmlngtﬂtﬂtcﬁﬁ rpgol - The

preferred particle sizes of aerosol dare u 0 ‘mcrons, preferably 3
to 1glammn@n@chaeasmthqmropemne WEhyefor Htﬂ(pmgetctrahemfhg)mpoham Jhecontai ns a

the. Rsrdispbah Btegy ™ whBrUpfitng Sundun EREbmR, °?@§“@% RF) nge s a

spri sgergedeomithe (ERYIRBFMhe BforBEER the fIeh @fﬁ‘sp the position of a
| ocki ng nmenber. The travel of the power take-off flange IS precisely

limted by an upper stop and a | ower stop. The spring is preferably
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The components of the atomiser (nebuliser) are made of a material suitable for their
function. The housing of the atomiser and — if the function allows — other parts as well
are preferably made of plastics, e.g. by injection mbulding. For medical applications,
physiologically acceptable materials are used.

Figures 1a/b, which are identicaIAto.Figures 6 a/b of WO 97/12687, show the
Respimat® nebuliser with which the aqueous aerosol preparations according to the
~ invention can advantageously be inhaled.

- Figure 1 a shows a longitudinal section through the atomiser with the spring under
tension, Figure 1 b shows a longitudinal section through the atomiser with the spring
released. | |

The upper housing part (51) contains fhe pump housing (52), on the end of which is

mounted the holder (53) for the-atomi'ser nozzle. In the holder is the nozzle body (54)
~and a filter (55). The hollow piston (57) fixed in the power take-off flange (56) of the
-locking clamping mechanism pfojects partly into the cylinder of the pump ho‘usi.ngT At

its end the hollow piston carries the valve body (58). The hollow pistoh is sealed off



housing part. In this case, the upper housing part and the power take-off
flange contain a single- or multi-speed spline gear. The |ocking nenber

wi th the engagi ng | ocking surfaces is arranged in an annul ar_ .c guration
around the power take-off flange. I{g consists for exanple of?% 47" ﬁ?&ﬁ

pl astics or metal which is inherently radially elastically defornable The
ring is arranged in a plane perpendicular to the axis of the atom ser.

Af t eibytthe dagkddi (68). Misitid ehe gppértihusinteparoikihedstep I(EB@C(ﬁ*Swﬁfchtthé poeii ng
menber slide into the path of the power take-off flange and revent t he
spri fRKe-PEHAREE FRpts M@a'stba SPTRG is E%ﬂk’i% Lpsatedron the m@rateéa la3f88ns of a
butt ki ng
remb oy 19 70RO} WA p e SaiEBR AEhGE rtis SOR B eI pBBE L Ut i ng
but t tensisn.nfteardhe &eraidrehg bbthchsprimy) tHealbchhgnnenmee(@)thys betveedrhe

d the def bl her eby dj h | '
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desc I over the
pri B R d e R IEHRR metser E‘*é%ﬁpﬁé!“ﬁ?ﬂ%f@?’{a&eé@g? TR 03 he
st or #gfe) arehisallowsd dfbby theerdnhanable Waectivieecaqt BB)ser i s operated, the upper
part of the housing is rotated relative to the |ower part, the | ower part
t aki ng the spring housing with it. The spring neanwhile is conpressed and
bi asq@ehyriNB MBSy (Ivslz mﬁldoﬁﬁire%.bﬁbsﬂﬁn@m |s?6l§téﬂl‘)fnﬁi®'f@ﬂ B thdrechani sm
engages automatlcal The angle of rotation is preterably a whol e- nunber
f racUDDﬂf mumpae@yeesaneo@hemmfégmw(&)andtm@rs bearingsel haslowee spring
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the fluid fromthe storage container is sucked into the high pressure

chanBléragacontainer i clored ey the stopras<T Pl diroaohmitiel e/hafow Bistatceabl e
st or éﬁﬁe&gnﬁtﬁ'tﬂg ft %@@E&Ht‘% A d[g% L{g gnhqntgqh ?ﬁ‘h?dls%@ﬂ apgfrbcl‘tye inserted in

t he m ser one r ano er an en use ge Contai ner
cont substahbesalgtien)us aer osol preparation according to the

The spindle (74) for the mechanical counter is mounted on the outside of the spring
housing. The drive pinion (75} is located at the end of the spindle facing the upper
housing part. On the spindle is the slider (76).

The nebuliser described above is suitable for nebulising the aerosol preparations

according to the invention to form an aerosol suitable for inhalation.

If the formulation'according to the invention is nebulised using the method described
above (Respimat®), the mass expelled, in at least 97%, preferably at least 98% of all
the actuations of the inhaler (puffs), should correspond to a defined quantity with a
range of tolerance of not more than 25%, preferably 20% of this quantity. Preferably,
betWeen 5 and 30 mg, more preferably between 5 and 20 mg of formulation are |

delivered as a defined mass per puff.

The proportion of the mass delivered which is outside a tolerance limit of not more
than 25% in relation to the desired mass should be less than 1.5%, preferably less
than 1.2%. '



invention. The atomi sing process is initiated by gently pressing the
actuating button. The clanping nechani smthen opens the way for the power
t ake-of f conponent. The biased spring pushes the piston inE% tq? %ylinder
in the pump housing. The fluid emedges fromthe nozzle of tHEPLP8H ser in
the formof a spray. Further details of the construction are disclosed in
PCT applications WO 97/ 12683 and WD 97/ 20590, to which reference is hereby
made. The conponents of the atom ser (nebuliser) are nade of a materi al

suit f [ j . e ' of . t ' - if the

f uncf]'iti Jc))\ﬁe\é% E)r\;/\%% 8@%&%&?@3’”@@ W%ﬁﬁ&é'{a}?@ %%ne%\g? %&{/‘gbﬁ@%‘%@gg"& astics,

e. g. ihpalery eber trambokdidegcrifedt abed, ¢al e apmble jatdtansn inhahrsi ol ogi cal |y
acceptable materials are used. Figures la/b, which are identical to Figures
6 a/b of WD 97/12687, show the Respimat(r) nebuliser with which the
aqueous aerosol preparations according to the invention can advantageously
be inhaled. Figure 1 a shows a |ongitudinal section through the atom ser
with the spring under tension, Figure 1 b shows a |ongitudinal section
through the atom ser with the spring released. The upper housing part (51)
contains the punp housing (52), on the end of which is nounted the hol der
(53) for the atom ser nozzle. In the holder is the nozzle body (54) and a
filter (55). The hollow piston (57) fixed in the power take-off flange (56)
of the |ocking clanping nechani smprojects partly into the cylinder of the
punp housing. At its end the hollow piston carries the val ve body (58).
The hollow piston is sealed off 18 29 April 2005 by the gasket (59). Inside
the upper housing part is the stop (60) on which the power take-off flange
rests when the spring is relaxed. Located on t:he power take-off flange is
the stop (61) on which the power take-off flange rests when the spring is
under tension. After the tensioning of the spring, the |ocking nmenber (62)
slides between 'the stop (61) and a support (63) in the upper housing part.
The actuating button (64) -




is connected to the | ocking nmenber. The upper housing part ends in the
nmout hpi ece (65) and is closed off by the renovable protective cap (66).
The spring housing (67) with conpression spring (68) is rotg%%b%éogpunted
on the upper housing part by nmeans,pf the snap-fit lugs (6 otary
bearings. The |l ower housing part (70) is pushed over the spring housing.

I nside the spring housing is the replaceable storage container (71) for
the fluid (72) which is to be atom sed. The storage container is closed
of f by the stopper (73), through which the hollow piston projects into the
stor mplesai ner and dips its end into the fluid (supply of active

SUbSalaﬂibPﬁnﬁ@dftth?‘é%/nthEE% Q?Qib[}gh%n( $Amik rmélﬂﬁ‘ly@?é} fani cal counter is nounted

on the outsid sprin inion (75) is located at

the dRd &9 of H@tr@w%ﬁr@w% ﬁfﬁgafﬂfﬂm%j tppg‘éi kgﬁ@fd&@*ﬁ@lnpﬁawtab@m&félogpu ndle is

t Ee yhbslr The ﬁ)lxtu'rrélt% M@Jj it 80- %e@@n&ﬁmr@b&\c@ns?@ tér?ﬁéﬂemrfe%nti'ﬂébm i S: ng
e agroso ra| n invention . to forman aeroso

sui tﬁ aéSP{H“B %ﬁ? t'YgF% gﬁba Mgﬁ(ﬂgﬁgé e va e{hé invention is

nebukuspehdesi ingi .4 kg ofmdted tie saixivbe & addwl/® th@esjutiontoon)gininghe nmass

ex e actuations

of IOt éﬁg%'Hth%r? ES% ?\ 2 r%éﬁgﬁ r}ji I%fé %t%& ﬁ‘aeS@ )@%é tﬁ%%%ét?aw%c?fsy W ;J h a

r angétiged fe Qir’@@ﬁié 5d1hlrh@:t BHTﬁbetaimwihEB%ltem(bmlmh ¥ heateddilterimte ajuant i ty.

f f
Pre 5Pat IaYusm)Pu V\?‘ﬁ'bl éeﬁﬂgeh%gté@lg éFP%@tgPi&ﬁﬁér%ﬁJr& o'P?PV@T Sfifteds20 My o

formu on are vere mas's e proportion of
the HBsed WAh &6 kehwrateh The comantaer the apearakeareIoapieddp ot more  than 25%

in r@m@e@mrbq;ftz@ezwgr@ebtws 5‘*@@0@1?{@@ mftRded. mﬁhglc&ﬁfmé?téﬁfr@ ably |ess

R T S L TR R A

abovat lehst amothepheur. Fhestrysalsdre lisdlated . ustyy 2 Sudion filte? @0iBr, the crystal
slurry isolated is washed with 9 L of cold water (10-15°C) and cold acetone (10-
16°C). The crystals obtained are dried at 25°C for 2 hours in a nitrogen current.
Yield: 13.4 kg of tiotropium bromide monohydrate (86 % of theory).




Exanples J. Exanple of the synthesis of tiotropium brom de nonohydrate

15.0 kg of tiotropiumbromde are added to 25.7 kg of water
The m xture is heated to 80-90C and stirr
is formed. Activated ch
in 4.4 kg of water,

reaction
tenperature until a

vessel .

noi stened with water,
added to the solution containing

of vl RrampRe dFirginiiStidfus obtained is !
80-90C and then filtered through a heated filter

S

clear solutio
suspende

in a suitable

PR ko).

this mxture is

tiotropiumbrom de and rinsed with 4.3 kg

stirred for at

into an

| east 15 min. at

appar atus whi ch

ri nsed

has been preheated to an outer tenperature of 70C. The filter is
The contents of the apparatus are cooled to a

i th 6 f .
Wehpéﬁ%glﬂ%g’hg{m\é\%éggcel BYePRTRUQN.CIRAIR: 5C every 20 minutes. Using col d water

t he EdARfoUNEofC 00! BAmbUATATET [AmdWtBpC and Tanyinebf T gl on 5] conpl et ed
by $tirrind for at |east another|hour. The crystals arejisol ated|using a
suction fillfigoRiymer  {Hirapiuat a| | begralkeRiuins o) geediums wagAdHSRAth| 9 L of
col ¢ water |bifnideDasdBfboflide acet oriaé0- 150) .| odbetsLT YS@lig Hept al ned are
dried at 28C for 2 houfs in a nitfogen current.} Yield: 13.4 kg of
ti of r opi. um|BP§RireRILRD N pWPaPIdEAESE % of theory)l. 21 11. E&fples of
forpul atiorjs 100 g of phsERgeuUtital preparatign containf 29 Apri| 2005
Anmount of [Amount of tiotropium Arount of Anount of pH, [Exanpleti tropium
br ofi de tiotropium: .

1 0.099 g 10 mg 25mg 3.0

2 0006g -— 10 mg 25mg 3.0

3 0.099 g - 10 mg 10 mg 3.0

4 0.006 g - 10 mg 10 mg 3.0

5 - 0.099 g 10 mg 25mg 3.0

6 - 0.006 g 10 mg 25mg 3.0

7 -— 0.099¢g 10 mg 10 mg 3.0

8 - 0.006.g 10 mg 10 mg 3.0

The remainder is water or water/ethanol and cne of the abovementioned active

substances in an amount known from the prior art.

Examples 9 to 12: Budesonide
Each of Examples 1 to 8 may additionally contain:

_ -Example 9a: budesonide: 0.3 g, pH, adjusted with HCI:3.0, éol_vent water only, no

-ethanol;
Example 9b: budesonide: 0.3 g, pH, adjusted with HCI:3,5;

- Example Sc: budesonide: 0.3 g, pH, adjusted with HCI:4.0;

Example 10: analogous to Example 9a to 9¢ with budesonide: 0.6 g,

'Example 11: analogous to Example 9a to 9¢ with budesonide: 1.3 g,
Example 12: analogous to Example 9a to 9c with budesonide: 2.0 g.

~ In Examples 9 to 12 the steroid is present in the formulation in suspension. Sorbitan

trioleate may be used as a surfactant.



benzal koni um sodi um adj usted brom de, based nonohydrat e,
chl ori deedetatewith HCl on tiotropiumbased on (1N) tiotropium 10.099
g---10 nmg25 ng3.0 20. 006g---10 ng25 ng3.0 30.099 g---10 ngl%agg%.z%m.OOG
g---10 ngl0 np3.0 50.099 g10 ny25 nmy3.0 6---0.006 g10 ngy25 . 099 gl10
nygl0 nmg3.0 8---0.006 gl10 ngl0 ng3.0 The remai nder is water or water/ethanol
and one of the abovenentioned active substances in an anount known from
t he [Hxaonples 113 t&Xanl es 9 to 12: Budesoni de Each of Exanples 1 to 8 may
addi t | onaIIy cont ai n: | e 9a: budesonide: 0.3 g, pH,  adjusted with
Hol - ArglogQiisierkxamples 9dﬁl1¢ BepzalkemisRuthlomdaissehopged ifessiirde: 0.3 g,

%Ei' {l,_;éé@d with HC : 3,5, Exanple 9c: budesonide: 0.3 g, pH, adjusted

8 ©4.°0; Exanpl e 10: anal ogous to Exanple 9a to 9c wi th budesoni de:

0.6 g, Exanple 11: anal ogous to Exanple 9a to 9¢c with budesonide: 1.3 g,

Exampl e 12: naI? ous to Exanple 9a to 9c with budesonide: 2.0 g. In
Exa es 4 he steroid is present in the formulation in suspension.

Sor bigrbgous to Examples 9 to 12. Instead of hydrochloric acid, citric acid is exclusively

used to adjust the pH.

Examples 20t0 30

The ingredients and amounts are analogous to Examples 9 to 19.
Instead of water, a mixture of water (10 vol.%) and ethanol (90 vol.%) is used.

Budesonide is present in solution.

Other Examples

Analogously to Examples 9 to 30 described above, the same amount of flunisolide,
beclomethasone dipropionate or fluticasone is used instead of budesonide. In the
case of fluticasone, lecithin is preferably added instead of sorbitan tricleate in the
case of the suspension formulation. The steroids are formulation as a suspension in
the solvent used is water on its own. In the case of a mixture of water and ethanol the

- steroid may be in solution.

Example 31
Epinastine: 0.2 g

EDTA: 25 mg

Tiotropium bromide monohydrate: 29 mg,

0.1 N hydrochioric acid to adjust the pH to 3.0,
water ad 100 ml. |



trioleate may be used as a surfactant. 22 29 April 2005 Exanples 13 to 15
Anal ogous to Exanples 9 to 12. Benzal konium chl oride is exchanged for

sodi um benzoate. Exanples 16 to 19 Anal ogous to Exanples 9 5& %% | nst ead
of hydrochloric acid, citric acid s exclusively used to ad 8% 2PHe pH.
Exanples 20 to 30 The ingredients and anounts are anal ogous to Exanples 9
to 19 I nstead of water, a m xture of water (10 vol.% and ethanol (90

vol . is used. Budesonide is present in solution. Oher Exanples
Anahﬁgously to Exanples 9 to 30 described above, the sane anmount of

f1 unt@8Pi de, becl onet hasone di propi onate or fluticasone is used instead of
budesonide. In the case of fluticasone; lecithin is preferably added

i nstead of sorbitan trioleate in the case of the suspension formnulation.
The 1stldgwid deropetaitdrer phainearadical peppationaromprisindat kbaistem used is water

on |ts f a mxture of water and ethanol the steroid may
be in smn?%ﬁacﬂx%r%ﬁﬁglag es EB”%HEW ne: 0.2 g EDTA: 25 ng Tiotropium
broni de ﬁ‘ﬂﬂﬁbﬁiﬁﬁﬁéﬁt ag%n%f te écNé‘é’l'%\Hp&&ﬁ&é%r i a®eheehRatisl Hated B PH tO

3.0, water ad 100 . Cl ai s
tiotropium of between 0 0005 and 5 % by weight,

« another active substance selected from among the antiallergics,

antihistamines, steroids and/or leukotriene antagonists, -

« water or a water/ethanol mixture as solvent, in which at feast the tiotropium

salt is dissolved,
» acid for achieving a pH between 2.0 and 4.5,
» apharmacologically acceptable preservative,

« optionally a pharmacologically acceptable complexing agent and/or stabiliser
and/or a pharmacologically acceptable cosolvent and/or other
pharmacologically acceptable adjuvants and additives in addition to the

preservative.

2. Phamaceutical preparation according to claim 1, characterised in that the
tiotropium salt is a salt with HBr, HCI, Hl, monomethylsulphuric acid ester,

methanesulphonic acid and/or p-toluenesulphonic acid.

3. Pharmaceutical preparation according to claim 1, characterised in that the active

substance is tiotropium bromide.

-4. Phamaceutical preparation according to c!atm 1, characterised in that the active

~ substance is tiotropium bromide monohydrate




1. Liquid, propellant-free pharnmaceutical preparation conprising at |east
two conbi nabl e active substances containing a tiotropiumsalt as one of
the active substances, in a concentration based on ti otropizgg m‘z bet ween
0.0005 and 5 % by wei ght, another asfive substance sel ected? 8 %Hong t he
antiallergics, antihistam nes, steroids and/or |eukotriene antagonists,
water or a water/ethanol mxture as solvent, in which at |east the

t i ot riapPharmaeduticabp@ipatationesbcording b 69¢ opelairty iine 42 chbrdeeérgenn2. 0 and
4.5, a pharmacol ogi cally acceptable preservative, optionally a

phar macH1& e aPIvontie Maleabl e conpl exi ng agent and/ or stabiliser and/or a
phar macol ogi cal |l y acceptabl e cosol vent and/ or other pharmacol ogically
accept abl e adjuvants and additives in addition to the preservative. 2.

Phar rtacPharmategicepprieptiationamcording to d0e of aalmd 1 teachgi=téried ihn that the
tiotrop{' umsalt is a salt with HBr, HCI, H, rmnorreth%/alsul Ehurig acid
ester, habthesyentdsgnvateretanehagrrewitl prrfrehly R d@iS8 veb e of 3]

Phar mac heal i rdi ' : . hR that the
et vo. PhER mabRateRp Bpdt 790! Snshl B dmdet BHACtEN 85030 'on
accor di vg).% @fetimml.l, characterised in that the active substance is
tiotropi um brom de nonohydrate. 24 29 April 2005 5 Pharnaceuti cal
preparation according to one of clains | to 4, characterised in that the

sol vent PhamiideiticapreBAHioR LREbIGHY tPBRDBY Ahintd! 136 BOLALMMLREANR Of cf ai i

1 to 4, characterised in that the solvent Is a water-et mxture wth
pr ef er aibiay it goesmod oontain acomplexing hgetl , nore preferably up to 70 vol . % of
et hanol and nost preferably up to 30 vol.% of ethanol.

8. Pharmaceutical preparation according to one of claims 1 to 7, characterised in

that it does not contain a stabiliser.

9. Pharmmaceuticat preparation according to one of claims 1 to 6, characterised in
that an editic acid salt is present in an amount of greater than 0 upto 25 mg /100
ml, preferably from 5 to less than 10 mg /100 m.

10.Pharmaceutical preparation according to claim 9, characterised in that the editic
acid salt is sodium edetate.

_ 11.Phamaceutical preparation acéording to one of claims 1 to 10, characterised in
that the pH is between 2.5 and'3_.5, preferably between 2.7 and 3.3 and most
preferably between 2.7 and 3.0.

12.Pharmaceutical preparation according to-one of claims 1 to 11, characterised in
that the concentration of tiotropium is between 0.0005 and 5 % by weight,
preferably up to 3% by weight. |

13.Pharmaceutical preparation according to one of claims 1 to 12, characterised in

that the preparation contains benzalkonium chioride as preservative.




7. Pharmaceutical preparation according to one of clains 1 to 6,
characterised in that it does not contain a conplexing agent. 8.

Phar maceuti cal preparation according to one of clains | to ég cﬂ é cterised
in that it does not contain a stabjsliser. 9. Pharnaceuti cal ﬁPr% ation
according to one of clainms | to 6, characterised in that an editic acid
salt is present in an anount of greater than O up to 25 ng /100 m,

pr ef ¢4 dnarmiacentical preparation Batordihg® dnkdf ddims10io Fhmadrmesid, cal _
preparation according to claim9, characterised in that the editic acid

sal t | Sherrptansastatthalecosplventhandior hemeagolpieglbragaepiabie adityents t o one of
cl ai ns r i - is between 2.5 and 3.5,
preferé’%-\o;é)%dé@m%sg%é l%%gqéﬁgagpbq%%gﬂ%esstte%@ erably between 2.7 and 3.0.
12. Pharmaceutical preparation according to one of clains 1 to 11,

terised in that the concentration of tiotropiumis between 0.0005

h
;ngr ?gf%f_lﬂma@pgma,l Prepasatienrsording o ciirvlA wbegterisedd indhgl theceut i cal
pr epar iréﬁ&aﬂ&ﬁ%ﬁ'ﬂaﬂ%bérﬁ)aﬂi ‘gg'nt%%(ﬂ@}’ﬁ;“oito 12, characterised in that the

preparation contal ns benzal Konium e as preservative. 25 29 April
2005 14. Pharmaceutical preparation according to one of clains 1 to 6 and 9

to 1 characterised in_that cqsolvents and/or, phatrnmacol ogi cal |
acceﬁ?maéméaﬁum?gepam%aa@qr ngdogne qfaimsy! gﬁﬁi[’rt‘?h%a’%tg”%%"y

preser w4 (ch"coéo'f’ved@éﬁﬂlﬁs? «aﬁhhﬁééoleg_%ary g%&rﬁ?tﬂ@ %ﬁLLﬂja'ﬁgS bRd Shigiired 4.

characterised in that the preparalio ns ah anti oxl dant as adjuvant.
16. Pharewisedepedlfroon tespresensatiziecording to one of clains 1 to 15,
characterised in that no cosol vents and/ or pharmacol ogi cally acceptabl e
adj uvants and additives are used apart fromthe preservative. 17.

Phar Tacgidrinaabutitiaf Eaerp%&étmh AEERERGNS dne AMBe PredemhdPeiarRsli ng cl ai ns,

characterised in that the concentration of tiotropium:s between 0.001 and

3 wt . characterised in that the concentration of tiotropium is between 0.001 and 3 wt. %,
preferably 0.0005 to 0.5 wt.%, more preferably 0.0005 to 0.25 wt.% and most

preferably 0.001 to 0.1 wt.%.

18.Pharmaceutical preparation according to one of the preceding claims,
characterised in that all the ingredients are dissolved in the solvent.

19.Pharmaceutical preparation according to one of the preceding claims,
characterised in that the additional active substance is in suspension in the

solvent.

20.Pharmaceutical preparation according to one of the preceding claims,

characterised in that the additional active substance is a steroid.

“21.Pharmaceuticat preparation according to claim 20, characterised in that the
concentration of the steroid is 0.05 to 5 wt.%, preferably 0.1 to 2.5 wt.%.

22 Pharmaceutical preparation accoi'ding to one of claims 20 or 21, chéracterised in
that the steroid is budesonide, beclomethasone dipropionate, fluticasone and/or
flunisolide. ' '



preferably 0.0005 to 0.5 w.% nore preferably 0.0005 to 0.25 wt. % and nost
preferably 0.001 to 0.1 wt.% 18. Pharnaceutical preparation according to
one of the preceding clains, characterised in that all theég:}grﬁgé ents are
di ssolved in the solvent. 19. Pharngceutical preparation ac %0 one
of the preceding clains, characterised in that the additional active
substance is in suspension in the solvent. 20. Pharmaceutical preparation

accoQGiI?igammmecmfpremwo&@@dbm@kﬁd)m’@of clgihey Aed 0] Setatierisbdin t he
additioE actjve substance is a steroid. 21. Pharmaceutical preparation
accor dithgt 16 aqdijonabactivenaiibdiense e aniialisedic sRY/Or epRUINSIATIN of the
steroidis 0.05to 5 wm.% preferably 0.1 to 2.5 w.% 22. Pharnaceuti cal
preparation according to one of clains 20 or 21, characterised in that the
st er @ dPhamiaeeeticalipteparbéon mu:ebrhmg)tmcldihp%pimmtensédl irt imaﬂwe and/ or

flunisolide., 26 29 ril., Pha naceuti c re on according to
bne- of Gengpiisatior f (8 antieflPiais anciobaninecriae & heBAE AT bta acttve

subst anerdrabig HoARoAM. 01, GhéreREAEL D, ALY |8 hEDE TR o2 Pﬁé} eut i cal

preparation according to clai aracterised |nt ncentration
of the(hﬂ]ttmilwfe%glc and/or antihistamine is 0.05 to 15 wt. % preferably up
to 10 wt. % nore preferably 0.1 to 10 wt.% particularly preferably 0.1 to
7wt . % 25. Pharmaceutical preparation according to one of clains 23 or 24,

char astrdraRR elifical Phédarblién agebidir Rl ot dﬁnﬁ%bﬁﬁ@ EcHarallrigag | ne.

nedocrom |, di sodium  cronoglycate, astem zol ﬂw tazine, car bl noxanine
and/ or taatdthaadditipnahartive swstmmgp&pmaﬂgeprh@dqm t disadiuyn accept abl e salt

h f 1 19,
char ac 89 Eal CHR SBREHERSmEUBADR A BB B AR el atefly T ene
ant agoml edrrespondiiiasiiEragiceutdlyricieplable ostt Brepsidi ng to claim 26,
characterised in that the )

26. Pharmaceutical preparation according to one of claims 1 to 19, characterised in

that the additional active substance is a leukotriene antagonist.

27.Pharmaceultical preparation according to claim 26, characterised in that the
concentration of the leukotriene antagonist is 0.05 to 10 wt.%, preferably to 5

wt.%, more preferably 0.1 to 3.5 wt.%.

28.Pharmaceutical preparation according to one of claims 26 or 27, characterised in
that the leukotriene antagonist is montelukast, praniukast, zafirlukast, 1-(((R)-(3-
(2-(6,7-difluoro-2-quinolinyl)ethenyl)phenyl)-3-(2-(2-hydroxy-2- ,
propyl)phenyl)thio)methylcyclopropane-acetic_acid, 1-(((R)-3-(3-(2-(2,3-
dichlorothieno[3,2-b]pyridin-5-yI}-(E)-ethenyl)phenyl)-3-(2-(1-hydroxy-1-
mefhylethyl)pheny!)propyl)thio)methyl)cyclbpropane-acetic: acid, [2-{[2-(4-tert-
: _butyl—2—thiazoiy])—5-ben20furanyl]oxymethy_l];-ahenyl]acetic acid.

| 29.Pharmaceutical preparation accérding to claim 1, containing water, a surfactant,
0.1 wt% of tiotropium bromide, another active substance selected from among
the antiallergics, antihistamines, steroids and/or leukotriene antagonists, 0.01
wt.% of benzalkonium chloride, 0.05 wt.% of sodium edetate, the preparation
- being adjusted to 3.0 with hydrochloric acid or citric acid. |



concentration of the | eukotriene antagonist is 0.05 to 10 wt. % pref erably
10 5..wt.% nore.preferably.0.1.t0.3.5 wt.% 28..Pharmaceutical preparat.ion..

according to one of clainms 26 or 27, characteri sed in that ge Ilz%gwt ri ene
ant agoni st i s nontel ukast, pranlukast, zafirlukast, 1-(((R 2%’ pri
(2-(6, 7-di fl uoro-2-quinolinyl )ethenyl)phenyl)-3-(2-(2-hydroxy-2
propyl) phenyl)thi o) met hyl cycl oprop%t}e acetic acid, 1-(((R-3-(3-(2-(2, 3-
di chl orot hi eno[ 3, 2-b] pyridin-5-yl )~ (E)-ethenyl)phenyl)-3-(2-(1-hydroxy-1-
rret hyl et hyl ) phenyl ) pr opyI )t hi o) net hyl’) cycl opr opane-acetic acid,

[ " henyl ] acetic

aC| (iioz Eg‘é"bﬁéé%(%gh% RELT &‘rgé(gérréﬁgot?{ c;a?['c;%cor d’é‘i hﬁsnilltg Q?Xf&e&%g;lé%nt ai ni ng

vvater,pbaméankahctompas|ﬂ|omor%dr‘mn1istmbnmwﬁhbﬂaﬁﬁhde anot her active

subst ance sel ected fromanong the-antiallergics, antihistani nes,. steroids

and/ or | eukotriene antagonists, 0.01 w.% of benzal koni um chl oride, 0.05
% of sodium edetate, the preparation being adjusted to 3.0 with:

hydﬁacHrsgrqf@ rharmasevlicalorepagation apgomfing fo ongsf oiairgs 1 torst feceut i cal
preparg b%ufggﬁxoéﬁ’ It Ay RRR n%fbblﬁ&?én n'lth é’m%BgffO&qugé%hg?mac Rfpaf maceut i cal

conposi tion for adm ni st Yart on ik harraceut i cal
“pr epar frimutatotdyy thengpplication o@bre}jsurmfrdmtmm 6a0 baznﬁinmukgrsa m@zzie an

i nhal er whi ch, nebul i ses defined anpunts f t he ar.maceut i cal ormul at i on.
by the'['%YJBQ|3éé‘%3158ﬁ’”8f”9¥|2&‘s%€ﬁ'€§9w dept QI%BDP‘EQF'C"H'??@U"&@ &"‘HG?EI e

havi ngs g4, 1‘5%?0%‘1%%%7&@&.@@8@%55" a depth of 2 to 10 mcrons-and a
f to mcrons to

wdth o rman I nhal abl e -aerosol . 32. Use accor di ng
to claim31l, characterised in that the at |east one nozzle opening is at

| ec h | t yother in th
2, DER R ROSBI %, e Sl P EATBE o R S S SRR 55, 17
degr eest jedst M&ﬁoﬁ%ggéhﬂ@stvméﬂl ékérlr%ﬁné’d ré‘lgtwé?f@éﬁéhﬁbih‘é?% {Ha that the-

defined anounts are mcrolitres. 34. Use according to one of
cl ai medirgionof3Be noralezopaning atian mngleaef frate 20ntegrees it 160degrees.

33. Use according to claim 31 or 32, characterised in that the defined amounts are 10

to 50 microlifres.

34. Use according to one of claims 31 to 33, characterised in that the inhaler is 9 to

15 cm leng and 2 to 4 cm wide.

35. Use according to one of claims 31 to 34 characterised in that the mass of
formulation delivered in at least 97% of all actuations of the inhaler is between 5

and 30 mg with a range of tolerance of 25%.

36. Use according to one of ciaims: 31 to 35, characterised in that the mass of
formulation delivered in at least 97% of all actuations of the inhaler is between 5
and 30 mg with a range of tolerance of 20%.
- 37. Use according to one of claims 35 or 36, characterised in that the mass delivered
is achieved in at least 98% of all actuations of the inhaler.




15 cmlong and 2 to 4 cmw de. 35. Use according to one of clains 31 to 34,
characterised in. that the mass of fornulation delivered in at |east 97% of
all actuations of the inhaler is between 5 and 30 ng with a range of

tol erance of 25% 36. Use accordingzg o one of clains 31 to 3% Apir2005
characterised in that the mass of fornulation delivered in at |east 97% of
all actuations of the inhaler is between 5 and 30 m% with a range of

t ol eB&nea)hﬂmmtml preparafies eceniiNa ©® etrobelatnsil fe 299opusaes a

character at | east 98% of
all act U}f‘![qs erg# b?ﬁgu aﬁﬁgm% tg%ﬁ’@i@’???*@b%ﬁ“@@y%p ar ITB.CEUtSI cal i
preparation according to one of clainms 1 to 29 for use as a nedi canent,

particularly for the treatment of asthma and/or COPD. ' Use of a
phar dacbseicfal prpﬂrameatlcairpr%att@n ggcersling o ene ef glakas 1 t@ 3929,

particul arl I t he
ranut acParigie i 4 iRaer aadi e o lhe & AAEL R 3R FemBiieue (oes
for IOrebﬁélnﬁ@:h@aﬂhbﬂfiﬂiﬁﬁ@dtﬂg(&iﬂthmam@vmﬁ:@lﬁ’mccord| ng to one of claimse 1 to
29 by m xing the individual conponents.

40. Process for preparing a phamaceutical preparation according to one of claims 1

to 29 by mixing the individual components.



