Title: 1 NHALATI VE SOLUTI ON FORMULAT' | ON CONTAI NI NG A TI OTROPI UM SALT

Abst racfyp ghfagsdinvention rel ates to a propellant-free inhal gicgpohQsJal ation
of tiotropiumbromde or tiotropiumbrom de nono- hydrate, which.is

dissolved in water or in a mxture consisting of water and et®f&AdP% and to
propel l ant-free inhal abl e aerosols resulting therefrom

Inhalative Solution Formulation Containing A Tiotropium Salt

s  The present invention relates to a propellant-free inhalable formulation of a
pharmaceutically acceptable salt of tiotropium dissolved in water or a mixture of
water and -ethanol, in conjunction with at least one other active substance preferably
administered by inhalation, and propellant-free inhalable aerosols resulting
therefrom. The formulation according to the invention ié particularly suitable for

10 administering the active substance by inhalation, especially for t.reatin'g asthma and
COPD.

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:
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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 formulations of these
compounds which can be administered by inhalation; the liquid formulations
according to the invention have to meet high quality standards.

30
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the therapeutically effective quantity.

An apparatus of this kind for the propellant-free administration of a'?rinetered amount
of a liquid pharmaceutical composition for inhalation is described in detail for

15 example in Intemational Patent Application WO 91/14468 "Atomizing 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.



PCT/ EPQO /12296 29 April 2005 To achieve an optinumdistribution of active
subst aMére2/3639t he lung it nmakes sense to use a |liquid forpoi/EPOBIRE296 t hout
propel | ant gases adm nistered using suitable inhalers. Thos2$Ai H%&frs
whi ch are capable of nebulising a sned| amount of a liquid oFmitation in
t he dosage needed for therapeutic purposes within a few seconds into s an
aerosol suitable for therapeutic inhalation are particularly suitable.
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and  MietrRRIYM hipanide.do this feyputioribe active subsignceds dissalvedan water. tThe
accorrpal%io gesidilhtd - 1.5k this kind a pharnmaceuti cal

sol ution iFs)[g)gonvert'de e'bd%%t%ié;%ga@%%ghh?gﬁoﬁiéssure of up to 500 bar into an
aerosol destined for the lungs, which is sprayed. Wthin the scope of the

present, specification reference | s expressly 20 made to the entire contents
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nebul i €8Uting asspsalihes varspeed afopedied for administdation by guvaldtenh.f or exanpl e in
WO 94/07607 or WD 99/16530. Reference is expressly nade here to both these
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.



publications. WO 02/36591 PCT/ EPO1/ 12296 3 29 April 2005 WD 98/ 27959
di scl osesobaesaghati ons of solutions for the inhaler describggaaue -4 ch
contain as additive the disodiumsalt of editic acid (sodiumedetate). For
aqueous fornul ati ons of solutions whichh are to be converted 4%AP8 2P¥hal abl e
aerosols using the inhaler described above, the specification favours a
m ni mum concentration s of sodiumedetate of 50 ng/ 100 mM, in order to

reduce. tAmotherciniesde paviddfapulaion BRI isefutioNgRdith itteofisdi B EanEhes hefRd
there is Esforrrul ation containing tiotropiumbromde. In this fornulation

the act iSY8SgnES MdHeecan baagdainisiated hydpkalptiomhe  proportion of sodi um
edetate is again 50 ng / 100 m . 10 Surprisingly, it has now been found
that fornul ations of solutions of tiotropiumsalts in water or a
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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.



tiotropiumsalts which are nebulised under pressure using an inhaler, the
conposition delivered by the aerosol produced falling reproducibly within
a specified range. WD 02/ 36591 PCT/ EPO1/ 12296 4 29 April 2005 .,@@&%her ai'm
is to provide formul ations of solutions with tiotropi um and e active
subst ance which can be admi nistered by inhalation. According to the
invention, any pharnmaceutically accgptabie salts of tiotropiummy s be
used for the fornulation. Wien the termtiotropiumsalt is used within the
scope of the present invention, this is to be taken as a reference to
tiotropium According to the invention a reference to tiotropium which is
the free ammoni um cation, corresponds to a reference to tiotropiumin the
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phar macol ogi cal'ly acceptabl e cosol vent and/or other pharmacologically
accept abl e adjuvants and additives in addition to the :

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.



preservative. 29 April 2005 4a A second aspect of the present invention
provi des a pharmaceutical preparation as defined above for nebulising in
an inhal er which nebulises defined anbunts of the pharmaceyti ql
formul ati on by the application of pressures from 100 to 600 5?"2P%%ough a
nozzl e having at | east one nozzle opening with a depth of 2 to 10 m crons
and a width of 5to 15 mcrons to forman inhal able aerosol. A third aspect
of the present invention provides a p maceuti cal preparation as defined
above for use as a nedicanent, particularly for the treatnent of asthnma
and/or COPD. A fourth aspect of the present invention provides a use of a
phar maceuti cal preparation as defined above, particularly in an inhaler as
defined above, in the nanufacture of a medicanment in treating asthna
and/or COPD. A fifth aspect of the present invention provides a process for
preparing a pharnaceutical preparation as defined above by m xing the

i ndi vi dual conponents. Wthin the scope of the present invention tiotropium
brom.de is preferred as the salt- References to tiotropiumbromde within
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preferred solvent is water without the addition of ethanol.



additives or other active substances apart fromthe tiotropiumsalt,

pr ef engdloyaedgh ot r opi um broni de or tiotropi um bronide nonoBRy¢jiphe 22-559 ‘
relative proportion of ethanol to water is not limted; 1t may E)e 0 % by

volune, for exanple. Preferably, thg maximumlinit of et harfd*Pi€%% % by
vol une, particularly 60 % by volunme and nost preferably 30 % by vol une.
The remai ning % by volune consist of water. The preferred solvent is water
wi t hout the addition of ethanol. WD 02/36591 PCT/EPQO /12296 5 29 April 2005
The concentration of the tiotropiumsalt based on the proportion of
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formul ati on according to the invention is between 2.0 and 4.5, Preferabl y
befuedFtween 00005 anth 4o hyreeighle peeol hvwees0.00 7288 @ % 5 whight |
particularly preferably between 2.7 and 3.2. Mst preferred are pHs with an
upper 10 limt of 3.1. The pHis adjusted by the addition of :

phar mite pifiof tid fprraatatiohaldcerdied tsthe ifvetiphds betwédrop@eanmdE4&Ci ds which are
preferrgfd f?r this purpose_include: hydrochloric acid, hydrobrom c acid,
ni t ri OrEiEraPly bewaan 2.2 and 354N vereR Blyi ketwesn 2 and S&Apfes of

arti | | ' me: ' i, .Gl L id, nmalic
Dot o, PRI EICRIbS (Rf8eh 2. Pahd 3 o RGBSy Bk Wil BhPeBE T "Rt
f apm dimilodfd.1.and/ or propionic acid, etc. Preferred inorganic acids are
hydrochl ori ¢ acid and 20 sul phuric acid. It is also possible to use acids
which forman acid addition salt with the active substance or, in the case

of coni i ty a0 P‘a&;'v et s. O the
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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 énd 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 thén containéd in the



acidifying properties, e.g. those which act as flavourings or antioxidants,
such asyhesze¥anpl e citric acid or ascorbic acid. WdrOChbgﬁ"}Eﬁoﬁﬂzgs :
deserves special nmention as an inorganic acid. 30 If desire )

phar macol ogi cal | y accept abl e bases may be used to titrate tﬁ@ABﬁ'—‘IQOOS
precisely. Suitable bases include for exanple alkali netal hydroxi des and
al kali netal carbonates. The preferred alkali ion is sodium I|If bases of

this kiﬁﬂiéh@ﬂ‘?)ﬁéﬁ?ﬁﬁceﬁﬁ’daﬁforﬁlﬁéti&?@a?@éﬁ@rrﬁéboﬁ%{%ﬁl ddtapatdie withgHbting sal ts,
which are then contained in the WO 02/ 36591 [ EP01/12296 29 April 2005 6

fi ni shé@opementiered acidl formul ation, are pharnacol ogically conpatible with
the -abovenentioned acid. According to an enbodi nent, there is no need to
add editic acid (EDTA) or one of s the known salts thereof, sodium edetate,

to the Aycerding té ahmamiaddifndIhéreSit 3 nddiPlo £4d e@IERICRK (EDTADENSRe 6ot her
preferred enbodi nent contains editic acid and/ or the salts thereof. 10 In

a pfef éhe kaownisalis tesreofisodiup efatatedetthe dresrntdomidation as astabilisadium

edet at i . n 10 ng / 100 M. In this case, there is one preferred
range P@ﬁ?‘ﬁg%g%gﬁ m to less than 10 ng/ 100 m or another from greater

than O to 5 ng/ 100m . In another enbodi ment the content of sodium edetate
is 10 to 30 ng / 100 m, 15 preferably not nore than 25 ng/ 100 m. In a
pr ef er AE@EHRatemast emhpdimand containg %d'é%ﬁﬁ*ﬂe@dé@f thesaits theeeadfemar ks made
concerni ng sodi um edetate al so apply anal ogously to other 20 conparabl e
addi ti ves which have conpl exing properties and can be used instead, such
as 16 or Irea prefiearedi emboditriend evdthi sodash eédetude tHecebhEbadmt evtodiByn edemteexi ng

agents_is preferabl ant within the scope of the present invention
ol eculSeI§S§m€ew @Fﬁ (:gﬁ%mfe'nd isehaser thege inene praipied rarsrIBome B1gédan) v,
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preferably netal cations. e other actlve substances-apart fromthe
tiotropiumsalt in the conbi ned '

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:



preparation are selected in particular fromanong the anti hi stam nes,
antiallergic 30 agents, (eukotriene antagonists and/or steroids. These
active substances include: As steroids: Alclonethasone, i _
Al cl onet hasone-di propi onate, Alisagtide, Antinonide Am no&?@‘?'@?ﬂqsm de,

Ari stocort-di acetate, Becl onethasone,
Becl onet hasone- 17, 21- di pr opi onat e,

adarhﬁ{p&ﬂ?ﬂ%sa]gudesoni de, Buti xocort,

obet asone, d oprednol,

Cl obet aso

Becl onet hasone, Dougl as, '

Bet anet hasone val er at e, Bet anet hasone

en-HC, Jicl onetasone,
Flug?%%?%dnol Fl uocortin butyl,

Cor t Alckarokihasbatidrapiontte, Def | azacor t FluobimskireXacetbiigeodone,  Depr odone

Pr opi t
" OPhfisacide,

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,

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, -
Seratrodast,
Tipredan,




Dexanet hasone, Dexanet hasone-21 -isonicotinate, Dexanethasone

I sonicotinate, Diflorasone, Difluprednate, Endrisone, Fluazacort,

Fl ucl orol one acetonide, 7 29 April 2005 Fl unisolide, Fl uocé?gl 89@15
acetonide, Fluocinonide, Fluocortin, Fluocortolone capron P uodexan,
Fl uor omet hol one, Fl uticasone, Fluticasone-propionate, Fornebol one,

Formocortal, Halcinonide, Halonmetasone, Halopredone-acetate,

Hy dr gp@idortePrpialatélydr ocor t i sone- 17- But Yiigdeinoldied &s&bhigeOne- aceponat e,

Hydrocorti sone-butyrate propionate, |conethasone enbutate GCiclonetasone,
Triamcinolone, Ulobetasol-propionate,
Triamcinolone-Hexacetonide, ' Zileuion
Trilostan,

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.
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Lotri sone, Mazipredone, Medrysone, Meprednisone, Methyipred

‘ni sol one- Aceponate, Monetasone, Mnetasone furoate, M/cophenolate nofetil

Pranl ukast, Paranet hasone-acetate, Prednicarbate, Promadr% |
Seratrodast, Tipredan, 8 Tixocortol-pivalate, Trinacinol oné é\gﬁ@f’%l de,
Triancti nol one, U obetasol -propionate, Triantinol one-Hexacetoni de, Zileuton
Trilostan, 29 April 2005 nethyl 9-al pha-chl oro-6-al pha-fluoro-11-beta-1

7-al ﬁh@c@&ﬁﬁﬁ%oﬂiﬁe@émm avlagonist is from 0.05 to 10 wt.%, preferably up
3-o0x0-1, 4- andr ost adi ene- 17- bet a- car boxyl at e- 17- pr opi onate, s Particularl y

pr ef é@ﬁé’&* ‘tr Bore erefeibhn@i kS 8% ot r opi um bromi de, or tiotropium
br om de- nonohydrate and budesoni de, flunisolide, becl onethasone
di propionate or fluticasone, as well as the pharnacol ogically acceptabl e

( posJihe! fpliowingrare sadntivneti rere@inpldd off detinstaimecdnd antalaicyantspr i ses
tiotropium brom de, or tiotropiumbrom de nonohydrate and budesoni de_ The

conc&¥€RHINBn of the steroid, e.g. budesonide, fiunisolide, beclonethasone
?Lprmé}ﬂabge’or fluticasone, in the fornul ations accordi_ ng to the invention

Bamipine,
Carbinoxamine hydrogen maleate,
Cetirizine,
Cexchlorpheniramine,
Chlorphenoxamine,
Clemastine,
Clemastine hydrogen fumarate,
Desloratidine,
Dimenhydrinate,
Dimetindene,

- Disodium cromoglycate,
Diphenhydramine,
Doxylamine,

Ebastine,
Emedastine,

-Epinastine,
Fexofenadine,

“Ketotifen,
Levocabastine,
Loratadine,

‘Meclozine,
Mequitazine,

| Mizolastine,
Nedocromiil,
Pheniramine and/or
Promethazine.



15 preferably 0.05 to 10 wt.% preferably up to 5 wt.% nore preferably 0.1
to 2.5 w.% particularly preferably 0.2 to 2.5 w.% Wen the formulation
is used with the inhaler nentioned hereinbefore the concentJat im% E(’[)f
steroid is preferably adjusted so that 12.5 to 250 m'crogramspof Weroid
are delivered per spray. Parti cul arml preferred are concentrations in

whi ch the pharmacol ogically active dose is admnistered in one or 20 two
sprays. |f the conbined fornulation contains a | eukotri ene antagonist, this
is preferably selected from anong nontel ukast, pranlukast, zafirl ukast,
1-(((R-(3-(2-(6, 7-di fl uor o-

2-griinolinyl)et henyl_l) phenyl ) - 3-(2- (2- hydr oxy- 2-propyl ) phenyl )thio) 25

met hyFRIN2$6i6: Bpaperogtie flisediyen gromoglycate, astemizole, mequitazine,

1

(3 ( &t %ﬁ?%%ﬁéné’ﬁ’{érsa%@?‘%@ﬁ%ﬁé@g&%@Eﬁ?ﬁ@%@ﬂ@%ﬁﬁ%y| ) t hi 0) net hy!
) - Cyxceptablmsuitsoaretprefenedd or [2-[[2- (4-tert-butyl -2-thiazolyl)-5-

benzof uranyl ] oxynet hyl ] phenyl Jacetic acid. Mntel ukast, pranlukast and/or
zafirlukast are preferred. 30 9 29 April 2005 The concentration of the

| euk @t ks St r to 5 w.¥%

nnlrje(?ltp])?Fﬁg@ggﬁ?agﬂ.}%b?%hg.ﬁ561&%8%%&@%6@0%8%@3%%@?% n%é]%?%)réggﬁbzgs exanpl esQ of

ggt L!ﬂrﬁhﬁ[ﬁmiﬂ&ﬁé&dﬂrmml ?.65?0d5a&$%t preferabb) aogtd ﬁle,wmﬁt ewizol e, Bani pi ne,
r bi noxami. n n, mal eat e irjzipe,  Cexchlorpheniranine,

Chl o @fﬁr&léﬁi"n%, {(?&%gﬁd&‘??tﬁ?fe &r@atfq 2¢¥Vti‘/§7drogen fgmar at e,

Desl orati di ne,

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.




D menhydrinate, D netindene, D sodiumcronoglycate, D phenhydrarnine,
Doxyl am ne, Ebastine, Enedastine, Epinastine, Fexofenadine, Ketotifen,
Levocabasti ne, Loratadine, Meclozine, Mequitazine, M zolz,%st hi%(a
Nedocrom |, Pheniramne and/or Pr t hazi ne. 10 29 April 0% prnastine,
nedocrom |, di sodi um cronogl ycate, astem zole, nequitazine, carbinoxam ne
and/or clenastine and/or the corresponding pharnmaceutically acceptable

sal t Agawel B SArid dothbp éstlﬁvé%ﬂggﬁﬂ‘/%?' ole? f%h@mﬁ&rb%b%:&%e%gh@t ion of the

antiallergic agents and or antihistamnes’ 1s pre to 15 wt. %

-pr ef dpmpllgtierpaceordmovio. the inmentionpreferably 0.1 to 10 wt. % nost preferably

0.1 to 7 w.% Al the abovenentioned active substances may optionally al so
be used in the formof their pharmacol ogically acceptable salts thereof.

The oo ?@b@é@@aé@bmg%r@nﬁ)s@rmeﬁ%Bhbéari ag@fﬂkﬁtgrengmbpg F pRide Ot r opi um

I S presen in solution. The other active s tance edlssolved or

sus pé@eres, fermexample alcohols - especially isopropytalcohol, glycols - especaa!ly
propyleneglycal, polyethyleneglycol, polypropyleneglycol, glycolether, glycerol,

polyoxyethylene alcohols and polyoxyethylene fatty acid esters.

By adjuvants and additives are meant, in this context, any pharmacologically
acceptable and therapeutically useful substance which is not an aclive substance,
but can be formulated together with the active substance(s) in the pharmacologically
suitable solvent, in order to improve the qualities of the active substance formulation.
Preferably, these substances have no pharmacological effects or no apprecnable 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_x-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.



general ly determ ned by the other active substance and the particul ar
solvent used. If the additional active substance is one which is vul nerable
at low pHs, it is preferably formulated as a suspensi on. &Eg aq¥@ptage of
a suspended formis that the pH can be nmade nore acidic, ERT LS 57t he
benefit of the stability of the disSsolved tiotropium The preferred pH
range of tiotropiumbromde is between 2.0 and 4.5, preferably 2.5 and
3.5, nost preferably between 2.7 and 3.2. In the case of steroids, these
are preferably used in suspended form especially fluticasone. This is
parti Tbelmeﬂeyreﬁrmujsénts tveclsde watidxidsmtd sush @slgscoetie acid, fdraxargiiéanol . | f
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ano Wth regard to t use of atlons according to
the I nvention in the I nhal er described within the scope of the present
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accoPdl ng to the invention. Other preferred cosolvents are those which
cont aartucb;mﬂyd)eﬂza@qooum cbionde mtbqnamaracugobugszoamﬁ sucln@pisediantohol s -

espegi al I ially propyl eneglycol,
poly ?ﬂ%ﬁ ﬁ%’c%‘%‘: BB?Y%B @%%P"O'g"i’@cm et her, glycerol,
pol yoxyet hyl ene al cohol S and pol yoxyethyl ene fatty acid esters. By

adjuvants and additives are neant, in this context, any phar rracol ogi cal l'y
accepreipired foranulatenseentpioanly ba@@!l@myt}b@llem anhade fersadigstingnthgct i ve
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t he sui I e sol've I ' of rove the qualities
of th@tr@munmltsubstance formul ation. Preferabl y, these subst ances have no

phar macol ogi cal effects or no apgr eci abl e or aSt[qq!gt,w deS| rabl e
phar et B%E prafereed embodimenty sodiht edetals 'St%ttéém 889 %E?‘e" The

adj ”W&)t‘%ﬁg"?ggﬁdg\ﬁ%“ s@ﬁ{u'r'lqemohae exanpl e, surfactants such as e.g. soya
'n,

| ec erc acid, sor an esters such as sorbitan triol eate,
pol yvi nyl pyrrol i done, :
As already mentioned a nun'iber- 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 dlsclosed in EP 418 716 Af, for
example

-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.



ot her stabilisers, conplexing agents, antioxidants and/or preservatives
whi ch prolong the shelf life of the finished pharmaceutical fornulation,
flavourings, vitam ns and/or other additives known in the ggglﬂagg
additives al so include pharmacol ogiqgal |y acceptable salts such sodi um
chloride, for exanple. Suitable surfactants or suspension-stabilising
agents include all the pharnacol ogically acceptable substances whi ch have

ali 0 e nor t naI drophilic
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aC| refarebly, 10 dei50H, morgl prefarabysls tor3py) renemryzfmabmm 25 g of
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pr efasivisable torinege again wiltoh® Seivee priefust pbwatexci pi ents i ncl ude anti OXI dant s

suc fAf?e? tﬁéﬁ@ﬁ@t@d %ﬁéﬁ:oai Rbs %’é%m%ld%ied Qﬁrﬂﬁg ﬁé?éoﬁtﬂﬂed' dt dpsidigt al ready been

used to a tamn A ocop herols and siml ar

Vi té‘ﬁ‘i"ﬁ@@&fepfpﬁpﬁi"é?ﬁmg ape&h Fﬂ"’l“l{}eﬁ rPr?fﬁEa‘Pl‘Mr?&ﬁN%%ﬂ P3G MiRitESes can be
add@ﬁbrtamr@fe@élﬁ‘]tfort Ssodtasmiraite9and rtl@érhmntea@maﬁttedq@ fillebdd tdhhmgeni ¢

bac L | U|t at.iyes ar S t he r art,
' par? %ﬁ?lé‘ﬁ ﬁﬂ?&?ﬁ&ﬁﬁfﬂfﬁ?ﬁ}%mﬂ ‘ﬁ@h iln? 3&) %r&fa&g Ysuch as
sod Qﬂmto@éﬂzg)anestl prefenably aborh 27 atg mfrwzkmom tﬁs&ﬂﬁdrmaspperamoaoft Preferred
for %ggé;ugpﬁr&ﬁgg%g 4only benzal koni um chloride, an acid for adjusting the

I um edetate, in addition to the sol vent water and/or

wat dheditwairds therusiowdy ceoled; pisfermblydota termpesalore of 28125 6x e conlingi nent |
sodj ﬁw ?él@s'pﬁa(%"'hié edolildafe dtThBdioEEery T8Yo Plihidéd Y al so contain

SOdI Pt rarbly? o6 %"C every 10 to 30 minutes, more preferably 3 to 5°C every 10 to 20
'.mmutes 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.



As al ready nentioned a nunber of tinmes, tiotropiumbromde is described in
EP 418 716 Al and crystalline tiotropium brom de nonohydrate maybe
obtained using a process which is described in nore detail below In order
to prepare the crystalline monohydrajge according to the pres@iP™ii¥enti on,
the tiotropium brom de obtained by the nethod disclosed in EP 418 716 Al,
for exanple, first has to be taken up in water, heated, purified with

acti vafied ﬁ]ﬁjﬂlﬁ%:ca% u%frtfbﬁé cbﬁfﬁﬂ%ﬁﬂ; tlefrobllﬂlﬁq §§Ifté éééﬂir@'l@ré‘{?m the

tiotropiu nono ate is slowy crystallised while coollng
sl owl yembbdinfesit Iaoa\pmem’cm)cesm n as inhaddref dive Windodesswbed hareiabetaaedin on

| _af t t h I t t
br om cRacG i BiFORGS e BrPBURN! fieh By Tieane g g et ALhIR R 6 o
for %@@ﬁb@ld drile zfgaaq:hea’pies@,fy reatisP HeupatehPabelements déscriBed to 1.5 kg,
preferably 0.6 to gﬂermst preferably about 0.8 kg. of water are used as

sol vemeremb@foExtqwblc feraeee l%‘%@@!&ﬁ% th stirring, preferably to above
50C, nost preferably to above 60C. The maxi mum t enperature which can be
selected is determned by the boiling point of the solvent used.
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Activated charcoal, either dr noi stened with water, is added to this

sol ut ifaler ipdisclasgslip WO b2f gnd friguse @rtbeacébﬂysmbuhs@al@spm?)

f I t ted,ch t
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After th actl\fabed charcoal has been added, stirring is continued at
const Bifiduce nhalable 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



tenperature for between 5 and 60 m nutes, preferably between 10 and 30
m nutes, nore preferably for about 15 mnutes and the m xture obtained is
filtered to renove the activated charcoal. The filter is tgﬁ Hiﬁ ed with
water. 140 to 400 g, preferably 20Q to 320 g, nost preferabfly A 270 g
of water are used for this, per nol of tiotropiumbrom de used. The

filtrate is then slowy cooled, preferably to a tenperature of 20-25C The

cool iend, apr&erabf 5 td 8oadpa (At 0 t8 600%4rN HrerlrabloH olioted MPs (Bb&sty 10 to
30 mnutes, preferably 2 to 8C every 10 to 30 m nutes, nore preferably ,3
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conplhedre,préfierabile Nghilst sc@itimeusd 5fraicrélRicagsdt atfudtiondt gariagerl hours,
preferably between 40 m nutes and 2 hours, nore preferably for about one
hour Pf‘%ferréé{rpl ete the crystallisation. The crystals obtained are then

i solated by filtering or suction filtering to renove the solvent. If it
shoul d prove necessary to subject the crystals obtained to a further

was hiThg alvenbody isipsefedais adihtéd atithe avd of therhalloat pisnashichdas@sthieng
solvent. 0.1 to 1.0 L, preferably 0.2 to 0.5 L, nore preferably about 0.3
L of Neatled9dYmay be used per nol of tiotropiumbromide put in, in order to
wash the tiotropium brom de nonohydrate crystals obtained. If necessary
t he washing step may be repeated. The product obtained is dried in vacua
or udheqozziedoltia nogzibdadgds areferably hiaostataorech neemtanutdcti@ed by 4.0 % i s

bt ai ned. A di Y, e enpodi t may also relate to forpul ati ons of
ool aa e, M os UG B e oS B SR GSIEIT EXBTINON oo um br o de |

mono IRy E7 oY Sid FEWO 089/1081381 REE P e iDReRIYGREYE fo ARSEHAIBRE above. 14 29

April 2005 The phar maceuti cal formul ati ons containing tiotropiumsalts
accotiireef, espesiallehigott trefWQarl/Bred tand tye assatiatedatescripidrer of the ki nd

e RS M R eh Bl 4 o S o BB R AR08 Lt LR o'
: 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 aerosol. The preferred particle sizes of the

aerosol are up to 20 microns, preferably 3 to 10 microns.




we shoul d once again expressly nention the patent docunments descri bed

herei nbefore, to which reference is hereby made. As described at the

begi nning, a further devel oped enbodi nent of the preferred % §

di scl osed in WO 97/12687 and Fi gureg6 thereof. This nebullse9Q? & élnat(r))
can advant ageously be used to produce the inhal able aerosols according to
the invention containing a tiotropiumsalt as active substance. Because of
its cylindrical shape and handy size of less than 9 to 15 cmlong and .2
to 4_cmw de, the device can be carried anywhere by the patient. The
nebulfN§dpcking gapingiBtachagisupremainga spiing, pheferaite araybadnead helicalt i on out

thro | r | abl e
aeroggﬁgﬁg%%én re e%?gg%g?gﬁ?gg?%§§@%ﬁ€a“$¥§&€ons %ﬁ“ﬁﬂ¥ﬁgﬁhﬁﬁger housi ng
par t poweptake-ofhBarsjengs aesmmgzhembar trmhomgneha@mhaam@detwnﬁmcswg, a

spri cont ai n characterised punp housing fixed in

d
t he ﬂ%pﬁﬁ?ﬁﬁ@hé %&C%mmgﬂweéa he iravelaf tip gowsat 6- %Eem@e @o@f@clﬁi@% t he

"R I8 P S S ADGRT B o ofoe) ThE SRl % BRAYE (RLIBREQY e, - 2, POver
t he ai}epemgmgeag epgrd hehcr?aslldmg igear, djyae:]rpéﬂgmmm%wh:glmeﬁg@tbmmdtmﬂe Epper
h I N Oousl rrn | ocat e thereln I C IS
rot Z"Hﬁ%{‘@ BH‘?fe'aO”%'PS PHE 1L BERed ﬂ%’fa@v%& &r¥Pring ERY 1B1tha 19%ear y bear i ng,

a heWshg b@ﬁswmsg@éée e GBp érShédst:ﬁ gaﬁ%*ng tﬁ@?o%? k- Bﬁiﬂéhg& d' n the axi al

d| recti on The hol | ow pi ston with rresponds to evi ce

di sce@Hau 3 fing- ogmmn@eeedwphm gpat:t s partially into the cylinder of the
punp hou5|ng and is disposed to be axially novable in the cylinder.
Reference is nmade particularly to Figures 1-4:- especially Figure 3 - and

‘t he 756 kaiEmhenier w.mfthéree.gagﬁ@:b@w BurfAted t@.earmrﬁmi in@n affligase of the
spring the hollow piston w.th valve exerts, its high pressure 15 29
Apr i ¢ordigyeation around the power take-off ﬂange |¥COHSIStS for example of a ring of

plastics or metal which is mherent_!y radially elastically deformable. The ring is
arranged in a plane perpendicular to the axis of thé 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



end, a pressure of 5 to 60 Mya (about 50 to 600 bar), preferably 10 to 60
Moa (about 100 to 600 bar) on the fluid, the neasured anount of active

substance solution. Volunes of 10 to 50 mcrolitres are prﬁfee‘&r r.lez‘g vol umes
of 10 to 20 mcrolitres are nore ppeferable, whilst a vol uf@ 8¢ 1%
mcrolitres per actuation is particularly preferred. The valve body is
preferably nmounted at the end of the holl ow piston which faces the nozzle

body hotlibingnaz zl resiihof Whichastithe obp@)flis frofrethersidraye optaiskf iscducked, 1. e.
manuf actured by mcro-engineering. Mcrostructured nozzle bodies are

di scvfﬁeé'ae ih esayechambanin denbobe nozale n Wo 99/ 16530; reference is
hereby made to the contents thereof, especially Figure 1 of WD 94/ 07607
and the associ ated description. The nozzl e body consists for exanple of two

sheelfdasireg| apduralitg/cd reateadn skgage ebytairfdrx edntafrge tes fluitioltrast one of
whi ch, has qne qr nore mcrostructured channel s whic connect the nozzle
inl e?t%ﬁeac?af’&hﬁ 'Hﬁ%&?‘%‘%’@@l%P”W.O“Rtafﬁﬁ@”ﬁ@ﬂ epddbenssedndhehere is at -
| eas r s méngq [ 7 d 5to 15

m Cr%%ds?ﬁﬁembgg%éﬁgogggﬁ pre ‘%?’?%ﬁﬁ%%?’?ge%ﬂ'ﬁég%dmﬁo‘ﬁg and the |l ength
bei nipvention9 nmicrons. |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 relative to one

anot iFRe dt@mts'gfg tocess isoRitidted P gBREY F%ggﬁgtﬂht@%ctddﬁn Wsteos el't?e% a nozzle

body havi ng east two nozzle~open he out et end, e directions
of spleaping Mmankanise thee! opans the lveayi foe theopawer taketdiecomponaniapee of 20

degr 060 degrees, . preferably at an . angle of 60 ta_ 150 degrees, nost
pr ef gg%sp%%ggtpé's B éTﬂ'g%ﬁ‘dQ% @eo%gﬂg‘ﬁrg'g‘ ﬂg‘? Y }%W&%a‘éaged at a
spacen@rgés fHomithe 2002181 SFHIRE StomiBEF B tAEFH®R 8P4 ¥pady.a spacing of 10 to 100
mcrons, still nore preferably 30 to 70 mcrons.” A spacing of 50 mcrons

is nost preferred. The directions of spraying therefore neet in the region
of t ; [ . e} : | i u{nﬂ? euti cal
pr epgrﬁgﬁfeﬁ#tﬁﬁogﬁ{ﬂﬁ@ ?\'gtzrg?té&l)%%?}ﬂ é‘flg&é;&nheﬁéﬁlf R %’mgastéc%f%e 0 %t?g{ 0 600 bar,
pr ef andbVQ TBR05ID, 3O Whivdy referdnis ishaebgeshdd)r ough -the nozzl e openings into
an inhal abl e aerosol. The preferred particle sizes of the _
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 moulding. 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



e FpySRoHar @

aerosol are up to 20 mcrons, preferably 3 to 10 mcrons. 16 29 April 2005
The | ocking cl anpi ng nechanlsn1conta|ns a spring, preferably a cyllndrlcal
helical conpression spring as a store.for the mechani cal gg ﬁﬁ
spring acts on the power take-off §gd ange as a spring nmenbe f venent
of which is determ ned by the position of a | ocking nmenber. The travel of
the power take-off flange is precisely Ilimted by an upper stop and a

| owe bysthe@asﬁétqsspnmsiae itise ppeérei@ling pe0 R Weatoy | l(@(})ebn #hrphagowergear ,
e.g. .a helical g{ear by an external torque which is %enerat ed when

t he {Rpgepiifignge F@G%Wn Besarnads fiasd gg@cqat@dtqutrgaﬂpcpw RERSTHIENGE ¢ he
| owek, t{g}#{ﬁgm&eﬁﬁ{:\kh chihb Motk -oﬁhﬁr&%@?@gtsm}éﬂtﬂg Pk i@Qfathe pover

take o aln S|n Speed s I|ne gear. The | ocking
menbéension. hAftér&he tegaipring obthe mar&g,:tﬁeabekmgsna:ﬂoanm} shdeabemﬂsaﬂ ar

configurati nar und t he wer take-off flange nsj sts for anmpl e of

ari 8top (5i1 13 é's‘SU@POFF\a(Bg ) inthe uppeshoysiag § %ftr ﬁ?@&%ﬁf@t&’é’é‘t(ﬁggl Irrs

defo r I axi s of
B ectdd'® trhlerlgcli]ﬁg pgécrﬁll?zﬂg?gl? L{&Rgr Hb@&ﬁﬂg)%rtt aﬁ‘l{zé mélﬁr&ﬁ ?Ee

the atomser. After t Spri e locking surtaces of the
| ock{(®¥g) anehiselossed afeby theordnhavaide praéctivieecapo(@). t ake- of f fl ange and

prevent the spring frombeing released. The | ocking nenber is actuated by
means of a button. The actuating button is connected or coupled to the '

| ockirhg Jp ﬁ'g‘?fousin@ (@Vﬂﬂﬁthk@nﬁﬁéé@éﬁ sPﬁ‘i‘gg (6845 PSatTRIdUMLEBEA S S t he

actuating utton’i s hoved parallel he "annul ar pl ane, preferably into

t he appei h@wsmganarttblyaneam or thetsinapriitdggs €69) mﬂebgaru@eaﬂngﬁ The lower annul ar

pl an Det ai_l s BSjﬁ the.c nstr ction f t.he | ocki ani smare
/

6o o g P BRfaRAS SRR SV Che

Spri peplacettld gtoragk @@M@I’rﬁeﬁ{m foP @R g (72hRhiehiiy & beatdMredPTHE! e and the
stora&; container for the fluid. Wien the atom ser is:operated, the upper

par t Strage eomainsrigciosed oftydhe rsécpmer\(@}. ghrongh whigh thq)laeltow piston ower par t
Lok RIS B0 choE LAelA: i i RTARANEIAM By o G RBPT eosed and

bi as y means o cal™ slidi ng ‘gear npi ng nmechani sm
engageaisstantesalutiod).! y. The angle of rotation is preferably a whol e- nunber
fraction of 360 degrees, e.g. 180 degrees. At the sanme time as the spring
is .

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%. '



tensi oned, the power take-off conponent in the upper housing part is noved
along by a given anount, the hollow piston is pulled back inside the
cylinder in the punp 17 29 April 2005 housing, as a result 3% mﬂig@hsone of
the fluid fromthe storage containenSis sucked into the hi PBP@ re :
chanber in front of the nozzle. If desired, a plurality of replaceable
storage containers containing the fluid to be atom sed can be inserted in
the atom ser one after another and then used. The storage contai ner

cont gi € O r . raftion. ac ' t ' ntion. The
at omﬁgﬁﬁa\t]%f E)c es Z'%#Ea@ﬁlﬁgtdé@é %ﬁg@h{/@:@é&%%@%@ h”%bggg%%l‘%g button. The
cl anghhgeresthanttzm thbee deseriised Alsowia Yoif édantle j@osteiant alked@tf conponent. The
bi ased spring pushes the piston into the cylinder in the punp housing. The
fluid energes fromthe nozzle of the atom 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 material suitable for
their function. The housing of the atom ser and - if the function allows -
other parts as well are preferably nade of plastics, e.g. by injection
nmoul di ng. For nedi cal applications, physiologically acceptable materials
are used. Figures la/b, which are identical to Figures 6 a/b of WO

97/ 12687, show the Respimat(r) nebuliser with which the aqueous aerosol
preparations according to the invention can advantageously be inhal ed.
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

t he punp housing (52), on the end of which is nounted the holder (53) for
the atom ser nozzle. In the holder is the nozzle body (54) and a filter
(55). The holl ow piston (57) fixed in the power take-off flange (56) of the
| ocki ng cl anpi ng mechani sm projects partly into the cylinder of the punp
housi ng. At _




its end the hollow piston carries the valve body (58). The hollow piston is
sealed off 18 29 April 2005 by the gasket (59). Inside the upper housi ng
part is the stop (60) on which the power take-off flange re 9@ &N t he
spring is relaxed. Located on the pger take-off flange is op (61)
on which the power take-off flange rests when the spring is under t ensi on.
After the tensioning of the spring, the | ocking nenber (62) slides between
the stop (61) and a support (63) in the upper housing part. The actuating
button (64 is connected to the |ocking member. The upper housing part
endsﬁﬂﬂnﬂ Snout hpi ece  (65) and is closed off by the renovable protective

cap @amfzﬁ@eoﬁﬁébgﬁth@%%f%trégﬂn d&?ﬁ&fcﬁéfy% ﬁ@ spring (68) is rotatably

mount ed housi n neans e snap-fit |ugs (69) and
r ot arly-b@pf Hatgoprtmbbrpame ar%@@ﬁd@ %@Ftkg(qfdyat%m@guﬂ@@i%o&éadme spring
hous vBgsell Thé aaxiuheisSisatad th80Dong dri stheed ét%n@fa?ﬁt&rﬁp?’eﬂ]r@gﬁlt@ 8 tnt ai ner
e, storage container is
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Spi nﬁpsaaa‘iué icH ﬁ&.ees?ér? gaehezt&j RERbLEE {erﬂﬁé‘éfdrg%?' 7890 Fhé filtgust abl e T or

nebul 1sin aer 0so eparatl ons acco he 1nvention to form an

aero§6$e%m' haﬁaﬁégqurvvatﬁhahatqomﬁntwfth@awmﬁmsaremoh@@é@ran ng to the
i nvetdrhpératisrentd POl 5€aLs 418 omesq@éb@} Zesmiltde Usimbemd waiesfierat (r)), the
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n are mass
pr 0385tG)o%@fcwﬁalsmgm@dlar@éﬂ@d ah@Peh fors2 bawrsiid @ ratr@gﬁremrrﬁe@t | i m t of not
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than 1.2% 19 29 April 2005 However, the fornulation according to the

I nvention can al so be nebulised using inhalers other than those descri bed
above, for exanple jet-streaminhalers. 20 29 April 2005 Ex I%%(El
Exanpl e of the synthesis of tiotropjum brom de monohydrate . 8 of
tiotropiumbrom de are added to 25.} kg of water in a suitable reaction
vessel. The mxture is heated to 80-90C and stirred at constant tenperature
unt i ji. BxarmbR3lof$GiIniih®hd S formed. Activated charcoal (0.8 kg), noistened
with water, IS susSpended in 4.4 kg of water, this mxture is added to the
solution containing tiotropiumbromde and rinsed with 4.3 kg of water.
The Q@éture thus o S. stirred for at least 15 mn. at 80-90C and

ined is.
Et%frpé‘a‘”i"ﬁ?%%a?" Q’e%@ii%%‘ 918 into an apparatus which has been

t hen
pr eNErdrifle [AninObi €7 TRAMRAREITUT €] Ahouler The TiAideht b [pANSEd Wth 8.6 kg
of water. The contentsiof the apppratus are coqled to a {tenperattre of
20- P5C at g lPEERIUMf 3- HEOtEpRigy 20| hangatkedumysi §odemd wat adiustRd  appar at us
i s cool ed flurdrge, BRed Pbbafid@nd crypwdrkl | sati onghstatP P! ¢4 HeY Stirring
for{ at |edst another hour. The crystals are igolated usiilng a suction
filter dridPn tipkepivmysqmenolydiatey] i sol ated is jashed wit h(IL of ¢ol d water
(10115C) and col d acet ppgcaddy 15C) . The crystgls obtaingd are dried at 25C
for{2 hourg in a nitrogen current Yield: 13.4 kg of ti@tropium brom de
nonphydratd (86 % of t h#Jfpjum:21 || . Exanpl es qf fornul ati ons 100{g of
pha paceuri'@.qjggt)éepara Tonm contai 0%@ Aprit—209% rﬁﬁuunt gig —Amount  of

2 0006g -— 10 mg 25mg 3.0

3 0.099 g 10 mg 10 mg 30

4 0.006 g 10 mg 10mg - |3.0

5 o 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.



tiotropi um Anount of Amount of pH, Exanpl etiotropi um brom de benzal koni um
sodi um adj usted brom de, based npnohydrate, chlorideedetatew t h HCl

tiot
ng25
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abov@)@mﬁme@ee t@dsi ve

ng3.0 The renainder is water or water/ethanol and one of the

Exampl es to 12: Budesoni de Each of Exanples 1 to 8 rra¥ addi ti onal
o

cont &gl O@eﬁﬁﬂ%@@aﬂ%ﬁd%@n Bgazalsorug chipfideig) exehaaged

wat e
HCl :

gadjurs. 0,

substances in an anmobunt known fromthe prior art.

ly
sol vent

r?egl%éﬁ’e no ethanol; Exanple 9b: budesonide: 0.3 g, pH adj usted with

Examples 16 to 19
Analogous 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. |



Exanpl e 9c: budesonide: 0.3 g, pH, adj us‘t ed with HCl:4.0; Exanple 10:
anal ogous to Exanple 9a to 9¢c with budesonide: 0.6 g, Exarrpl e 11:

anal ogous to Exanple 9a to 9c with budesonide: 1.3 g, ngh% J@O
anal ogous to Exanple 9a to 9c wittpsbudesonide: 2.0 g. In P& (o 12

the steroid is present in the fornmulation in suspension. Sorbitan
trioleate may be used as a surfactant. 22 29 April 2005 Exanples 13 to 15
Anal ogous to Exanples 9 to 12. Benzal konium chloride is exchanged for

sodi \um benzoate. Exanples 16 to 19 Anal ogous to Exanples 9 to 12. Instead
of Schl oric aci d, citric acid is exclusively wused to adjust the pH.
Exanples 20 to 30 The i ngredi ents and anounts are anal ogous to Exanples 9
to 19. Instead of water, a mxture of water (10 vol.% and ethanol (90

vol 1%Llﬂ@dﬂ@deﬂafﬂtf%phﬁi@maaﬂlpamreparatinnmmpm&mg aOdast tExanpl es

Anal o to 30 described above, the sane anount of

f 1 uni g& dxaﬁlgﬁgﬁ?%ggﬁﬁtggﬁ%cama%w onate or fluticasone is used instead of
budesani ggotrbpiubhiSalt 63T thé a&m%m:ﬁ&e b Q'd&nbénf?éﬁ‘ér%éé\ifd’oﬁdded
instead of sorbitan trioleate in the case of suspensi on formul ation.
The st er ietawpiumefbetwaeaOid05andsSudpovaigbty if  the solvent used is water

on its own. In the case of a m xture of water and ethanol the steroid may
be in solution. Exanple 31 Epinastine: 0.2 g EDTA: 25 ng Tiotropium

grgm de SMITRGYAEtRESsubASantd sé?eé{e&'fr*&)‘rﬁjéﬁﬁﬂgombcarﬂﬁhgrgﬁ& adj ust the pH to

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




water ad 100 m. 23 Cains 29 April 2005 1. Liquid, propellant-free
phar maceuti cal preparation conprising at | east two conbinable active
substances containing a tiotropiumsalt as one of the acti vg Li'ggt ances,
in a concentration based on tiotrop umof between 0. 0005 arfd B!

wei ght, anot her active substance sel ected from anong the antiall erg| Ccs,
anti hi stam nes, steroids and/or |eukotriene antagonists, water or a

vat erg.ePhambcettichliprepagativnl acediding to whé eNclaims eastd, ichgrddt@idedhum salt is
di ssol vg]d aci d for achieving a pH between 2.0 and 4.5, a

phar macHia e ap N?“tdéc\,’\@é%lbl e preservative, optionally a pharnacol ogically
accept abl e corrpl exi ng agent and/or stabiliser and/or a pharnmacologically
accept abl e cosol vent and/or other pharmacol ogically acceptabl e adjuvants

and &ldPharmaceéuticabipiepacatioh@dcbaiing teses vhtlavas 130 harmesisddoal
prepar ﬁ'@? according to claiml, characterised in that the tiotropi um

sal t solypRtis Apvatepefhang] mixyrowih Riefetbinupite S8cak %e st er | .
met haneé!ﬁ'aHBP hdreqirefedilfupio MOl 9P BEEHERDP A RE pheafg.—qq],gagg@%ut ' cal

preparation accor to' c haracterised 1n r've

subst aned. %s:iftelﬂmmW um br omi de. 4. Phar maceut i cal preparation according to
claim1, characterised in that the active substance is tiotropium brom de
nonohydrate. 24 29 April 2005 5 Pharnaceutical preparation according to

one qf PhaimEcdutical gre 5%63%5#&?&(5 She bf‘aéu ¢ 189 ¥RAkctatiwatg - 6.
to Zf' characteri sed

Phar maceuti cal prepar at I on accordi’hg to one cl ai s
in that it does not contain a complexing agent.

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, characterlsed in

that the preparatlon contalns benzalkonium chioride as preservative.




that the solvent is a water-ethanol m xture with preferably up to 90 vol.%
of ° ethanol, nore preferably up to 70 vol. % of ethanol and nost
preferably up to 30 vol.% of ethanol. 7. Pharmaceuti cal pr%z\ 3%[](%“
according to one of claims 1 to 6, ,gharacterised in that it~d8 ot
contain a conpl exing agent. 8. Pharmaceutical preparation according to one
of claimse | to 7, characterised in that it does not contain a stabiliser.

9. PharPrsaisiceoatal preRAaidn abcaarey i dfaising Plo 6lbad®id 13,0. 6,
characterised in that an editic acid salt is present in an anount of

gr eat ercherRetsasinibatepselyenipand/ier phareactiegicsiviaeneptahile adis@nihan 10 ny
/100 man[drl]%d @%@%ﬂﬁdﬁghpﬁroﬁ%ﬁﬁé Pum %Q{%dl ng to claim9, characterised

in that acl sod VSte. 11. Pharmaceuti cal
preparation according to one of clains 1 to 10, characterlsed in that the

pH ii etween 2.5 and 3.5 referably between. 2.7 and 3.3 and nost
pr ef &P Wﬁ@&@%@hp@pﬁ@w QC‘EPT mtom@m%eqbﬁmi@n%walhat thén according to

one of that the concentration of

tiot ropgﬁum I s g%)ﬁm;girg]s #5%@82%} %’e%ﬂ%;b%l ght, preferably up to 3% by
wei ght. 13. Pharmaceutical preparation according to one of clains 1 to 12,
char rised i that the preparation caon al ns, benzal koni um ch| ori de as
presié\f&lqrwceﬁgcaigr%ﬂ’?qm@g%? g tP%erﬁ‘:f imschio b‘?e‘ﬁ@r‘%@ PEREAE or ding to
one of tehdBodocht®arBir BrbAndchloglelly ASIARE dajahfiond aRakyvegt s and/ or
phar macol ogi cal l'y acgept 5% |l e a%(jgbognt@ arﬁ; I:gdl t’vgs arg used| In addition
t o t he ape eised apaitywm e pRisarvaliveut i cal preparation according to claim 14,

characterised in that the preparation contains an antioxidant as adjuvant.
16. Pharmaceutical preparation according to one of clains 1 to 15,

char fEiFeiars@deitital P@brﬂ%w@é&rﬁm@ttg omeHihe BF@e@lﬁ@&@ﬁhg all'y acceptable
adj uvants and additives are used apart fromthe preservative.
characterised in that the concenfration 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. ' '



17. Pharmaceutical preparation according to one of the preceding clains,
characterised in that the concentration of tiotropiumis between 0.001 and
3wWm.% preferably 0.0005 to 0.5 w.% nore preferably 0.0005 t&? 25 wt.
and nost preferably 0.001 to 0.1 wig % 18. Pharnaceuti cal 3%
according to one of the preceding clains, characterised in that al | the

I ngredients are dissolved in the solvent. 19. Pharnmaceutical preparation
accoQGtI?igammmecmfpremwo&@@dbm@t@mm’@of clasihey Red ¢9] Gettatericbdin t he

addi ti gpa actlve substance is in suspension in the solvent, 20.

Phar maclBat headdlinshrativesubriapraisr) sriziswieand/oe aprstiaging. ai s,

characterised i n that the additional active substance is a steroid. 21.

Phar maceuti cal preparation according to claim20, characterised in that the

conc@ftPraraceofical ipgesaration diccerdind® dlainb284 chdragiessed ablhat thel to 2.5 wt. %
22. Pharmaceptjcal pre tion a ord tQ one cl 20 or

char act&ft° ?Bﬁaél‘?{' oﬁlﬁgté)q%rﬁﬁeg%ggé@r Agu @g@gg%p&Sgg @%o“ﬁgt/"masone

di pr opipBaEblyH [ e ) 3.

Phar madaa oy Ul JEARENE RAE LYY PR AL berlcdghy prefghibiy
charact&kititgédvti%. that the additional active substance is an antiallergic

and/ or an antihi stam ne. 24. Pharnmaceutical preparation according to claim
23, characterised in that the concentration of the antiallergic and/or

ant i hs PrdfRRelscd) ghepdratid® a%erodlnq & PR U bPzA'lOcWﬁra?ffbn@Qdi fh
preferably 0.1 to 10 wt.% particularly preferably wt. % 25.

Phar mactb@ttth@@ddﬁmgha@tmeowm&t@majnsr&yumaﬁt:oaeneﬁoccmnn@usaeuum 24,

char act e _addi.ti.onal ct i ve.subs | s .epinastine, ‘
nedocr O%hﬁg@cé@dl %%%‘%ﬁ'gnﬂbq%%@e e Wﬁm"-ée a'f‘fi@ sﬁ@%a&g? i noxam ne
and/ or gct@raspiondh@stiHralaceatically ssuephibid galpiharegrceut i cal Iy acceptable salt
thereof. 26. Pharmaceutical preparation according to one of clainms 1 to 19,

characterised in that the additional active substance is a | eukotri ene
ant agg 'Pl‘%trmaceuttcal 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-
methylethyl)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. |



27. Pharnmaceutical preparation according to claim 26, characteri sed in that
—the _concentrati.on of.the | eukotriene antagonist-is 0.05 to 10 wt.
preferably to 5 w.% nore preferably 0.1 to 3.5 wt.% 28. 2P Ig@gfutlcal
preparation according to one of clainms 26 or 27, characteri & hat the
| eukotri ene antagoni st is nontel ukast, pranl ukast, zafirlukast, 1-(((R-(3-

(2-(6, 7-di fluoro-2-quinolinyl )et hgzﬁyl ) phenyl ) - 3- (2- ( 2- hydr oxy- 2
propyl ) phenyl )t hi o) met hyl cycl-opr opéme-acetic acid, 1-(((R-3-(3-(2-(2, 3-
di chI orot hi eno[ 3, 2-b] pyridin-5-yl)-(E)-ethenyl)phenyl)-3-(2-(1-hydroxy-1-

[2 [ 29}\%#{1 %Lﬂﬂ%'l @ng%gg (%u azo‘%rﬂﬁdﬁél%enzo uranngggﬁéﬁl%%phenyl ]acetic

acid. aﬁarrﬁﬁiwumeewmpatutuon eépeddhiniiration®ydnhgiationcl ai m 1, contai ni ng
water, a surfactant, 0.1 wt.% of tiotropium brom de, another active

substance selected fromanong the antiallergics, antihistam nes, ster oi ds
and/ or | eukotriene antagonists, 0.01 w. % of benzal koni um chl ori de; 0. 05
wt . % obisesdiaphasmacsuticalinieparativarascreshing kepng 05858@[@?«3&%29 f9ro with

hydr OCH{eIISP%lns?nar@fH 4h ﬂ{haﬁ%ﬁ\&hﬁh%‘épﬂnf @rﬂﬁédt al%ggﬁstszt?f t h@ﬂﬁéﬁ@nﬁﬁdéﬁ' cal

pr epara cordi-ng to one &35 phar maceut i cal
‘conposfdrinufationrbytha apsication @mptassuréﬁaﬂremlmﬂ to3d00- bJs:etthbug\ amazpeceut i cal

prepar ati.on cordl ng to, one aof claing 1 to 29 nebul i sin n_an
" nhal chaVing @ ash enedes2le-opeing Bepigrothio {)‘ﬁ&?'%’é‘élﬂﬁ% d’mf mul at i on
by thesi‘@ﬁb'rﬁﬂér@to%nﬂ PHaEDId 5e/shPO to 600 bar through a nozzle

havi ng at | east one nozzle opening wth a depth of 2 to 10 mcrons and a
width of 5 to 15 microns to forman i nhal abl e aerosol. 32. Use accordi ng

m 31 cterised jn at the at .|l ea one nozzl enin _
| a2 VR Febodiiad BEURIM ST chivaictliseis uitt th & heel BB Y SRS Bor ° X he
di reCtéﬂ@a@ﬁMd\%iﬂ@ébénﬂ@@Mm&t afe ﬁf&l:l@@(ﬂélaﬁ’ie {d one RofRPieae to 160
degrees. 33. Use according to claim3 32, characterised in that the
def i nediregtionreidhanezzie op&mnm)ahama@glet@fe‘mm?ﬂ dmeea&@dﬁaldﬁagrees one of
clainms; 31 to 33, characterised in that the inhaler is 9 to

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.





