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DESCRIPCION

Empleo de preparados medicamentosos acuosos para la produccién de aerosoles exentos de gas pro-
pulsor.

La presente invencion se refiere al empleo de preparados medicamentosos acuosos en forma de solu-
ciones acuosas para la produccién de aerosoles para inhalacién, exentos de gas propulsor.

La aplicacion de aerosoles dosificables ha sido en los dltimos 20 afios componente fijo en la terapia
de las afecciones pulmonares obstructivas, en especial del asma. Habitualmente se emplearon hidrocar-
buros fluoroclorados como gases propulsores. Después de haberse reconocido el potencial nocivo para
el ozono de estos gases propulsores, se acometieron multiples esfuerzos para desarrollar alternativas. Se
ofrece como una alternativa el desarrollo de nebulizadores con los que se pulverizan soluciones acuosas de
principios farmacolégicamente activos bajo presién elevada, de modo que resultan nieblas de particulas
inhalables. La ventaja de estos nebulizadores es que puede renunciarse completamente al empleo de gases
propulsores.

Tales nebulizadores vienen descritos, por ejemplo, en la solicitud de patente PCT WO 91/14468, a la
que se hace referencia con ello en cuanto al contenido. En el caso de los nebulizadores alli descritos, se
pulverizan soluciones con contenido en principio activo de volimenes definidos bajo aplicacién de clevadas
presiones a través de pequeiias boquillas, de modo que se forman aerosoles inhalables con un tamaiio me-
dio de particulas entre 3 y 10 micrémetros. Una forma perfeccionada de realizacién de los nebulizadores
antes citados viene descrita en el documento PCT/EP 96/04351. El nebulizador representado en la figura
6 lleva la marca registrada Respimat® .

Habitualmente;zlassustanciastmedicamentosas-destinadas -a-la-ilihialacion-estan-disueltasTenuna-so-
«]u01onvacuosavofet;anﬁl‘rca, siendo también apropiadas anezclas-derdisolventes:deaguszy-etarol en funcién
de las propiedades de disolucién de las sustancias activas.

Qtros:componentes:delzdisolvente-sonzjuntoral -agua=y/ 6 etatiol-eventualmente-otros-cozdisslventes,
igualmente el preparado medicamentoso puede contener sustancias saboreantes y otros coadyuvantes far-
macolégicos. Son ejemplos de co-disolventes los que contienen grupos hidroxilo u otros grupos polares,
por ejemplo alcoholes - en especial alcohol isopropilico -, glicoles - en especial propilenglicol -, polietilen-
glicol, polipropilenglicol, éteres glicdlicos, glicerol, poli(alcoholes oxietilénicos) y poliésteres oxietilénicos
de 4cidos grasos. Los co-disolventes son aproplados para elevar la solubilidad de los coadyuvantes y
eventualmente de las sustancias activas.

dza=proporcién-de;la-sustanciavmedicamentosa:disuelta en el preparado medicamentoso acabado gvaria

centre*@*ﬂOlly':30*7"preferentemente entre 0,05 y 3 %senrespecial-entre=0;01ry=2% (peso/volumen). La

concentracion méxima de la sustancia medlcamentosa es funcién de la solubilidad en el disolvente y de
la dosificacién necesaria para lograr el efecto terapéutico deseado.

Como sustancias medicamentosas en los nuevos preparados pueden emplearse todas las sustancias que
sean apropiadas para su aplicacién por inhalacién y sean solubles en el disolvente preestablecido. Son
de especial interés sustancias medicamentosas para el tratamiento de afecciones de las vias respiratorias.
Segun esto, se trata en especial de betamiméticos, anticolinérgicos, antialérgicos, antihistaminicos y de
esteroides, asi como combinaciones de sustancias activas de los mismos.

En investigaciones en serie se ha encontrado ahora que los nebulizadores descritos al principio, al
emplear soluciones acuosas de medicamentos (habitualmente se emplea agua bidestilada o desminerali-
zada (intercambiador de iones) como disolvente), pueden presentar anomalfas en la pulverizacion. Estas
anomalias en la pulverizacién se presentan como una alteracién del cuadro de pulverizacion del aerosol,
con la consecuencia de que, en el caso extremo, en virtud de la distribucién modificada media del tamano
de las goticulas (alteracién de la proporcién de aerosol que llega a los pulmones) ya no estd garantizada
una dosificacién exacta de la dosis individual que ha de aplicarse a los pacientes. Estas anomalias en la
pulverizacién aparecen especialmente cuando el nebulizador se hace funcionar a intervalos, por ejemplo
con pausas de descanso de aproximadamente 3 y mas dias entre los accionamientos individuales. Es po-
sible que puedan atribuirse estas anomalias en la pulverizacién, que en el caso extremo pueden conducir
a una averia del aparato, a depésitos microscépicos en la zona de salida de las boquillas.

Se ha encontrado de modo sorprendente que estas anomalias en la pulverizacién ya no se presentan
cuando los preparados medicamentosos acuosos que han de pulverizarse contienen una cantidad eficaz
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definida de un formador de complejos, en especial de EDTA (4cido etilendiaminotetraacético) o sus sales.
Los preparados medicamentosos acuosos de empleo de acuerdo con la invencién contienen como disolvente
agua, eventualmente puede afiadirse etanol para elevar la solubilidad hasta el 70% (v/v), preferentemente
entre 30 y 60% (v/v).

Pueden afadirse otros coadyuvantes farmacoldgicos tales como, por ejemplo,conservantes, en espe-
cialzcloruro-de-benzalconio. Lia-cantidadzpreferida-dersus tan‘cm‘conservante-en'cspema ~dezclorurordey
ben“z’%ilcomo “geencuentraentre 8-y 12 -mg/100 mldesolucién.

i propiadosformadoresde-complejosson los que son farmacolégicamente compatibles, en especial los
que ya estdn autorizados por el reglamento de medicamentos. ,Sen-especialmenterapropiadosEDTA,, dcidos
nitrilotriacéticordcido citrico y acido ascérbico, asi como también sus sales. Es especialmente preferida

clarsal=dis6dicadelzdicidoTetilendiaininotet raacetico:

La cantidad de formador de complejo se elige de manera que se anada una cantidad eficaz de formador
de complejo, de modo que ya no aparezcan anomalias en la pulverizacién.

{za-cantidad-eficaz-pararel formador.de conmiplejoNa=ED TAserencuentra~entre=i 0-y:1000:mge/400:m! de
solucién,-en-especialrentre-10-y-100-mg/ml-dessolucién. El intervalo preferido de la cantidad de formador
de complejo varia entre 25 y 75 mg/ml de solucidn, en-especial-entre-25-y-50-mg7100-mlde:solucitn.

Los compuestos citados a continuacién pueden emplearse en principio como principio activo o combi-
nacién de principios activos en el preparado medicamentoso acuoso de empleo de acuerdo con la invencién.
En casos particulares puede ser necesario para mejorar la solubilidad emplear bien un mayor contenido
en ctanol o bien un solubilizante.

«Bromurodertiotropio, bromuro de 3-[(hidroxidi-2-tienilacetil)oxi]-8,8-dimetil-8-azoniabiciclo[3.2.1]oct-
6-eno

Como betamiméticos:

Bambuterol Bitolterol Carbuterol Formoterol
Clenbuterol Fenoterol Hexoprenalina Procaterol

Ibuterol Pirbuterol Salmeterol Tulobuterol
Reproterol Salbutamol Sulfonterol Terbutalina

1-(2-fluoro-4-hidroxifenil)-2-[4-(1-bencimidazolil)-2-metil-2-butilamino|etanol, eritro-5’-hidroxi-8’-(1-hi-
droxi-2-isopropilaminobutil}-2H-1,4-benzoxazin-3-(4H)-ona,

1-(4-amino-3-cloro-5-trifluorometilfenil )-2-(terc.-butilamino)etanol, 1-(4-etoxicarbonilamino-3-cian-5-
fluorofenil)-2-(terc.-butilamino)-etanol.

Como anticolinérgicos:

Bromuro de ipratropio

Bromuro de oxitropio

Cloruro de trospio

Metobromuro del éster N-B-fluoretilnortropinico del dcido bencilico
Como esteroides:

Budesonida

Beclometasona (o el 17,21-dipropionato)

21-isonicotinato de dexametasona

Flunisolida.
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17-propionato del éster metilico del dcido alfa-cloro-6alfa~-fluoro-11betal7alfa-dihidroxi-16alfa~-metil-3-
oxo-1,4,~androstadieno-17beta-carboxilico.

Otras sustancias activas especialmente apropiadas para la produccién de un preparado medicamentoso
acuoso para su aplicacion por inhalacién son:

B-simpatico-miméticos:
p- €j., Fenoterol, Salbutamol, Formoterol, terbutalin;
Anticolinérgicos:

p. ¢j. ipratropio, oxitropio, tiotropio; esteroides, p. ej. dipropionato de beclometasona, budesonida,
flunisolida; péptidos, p. €j. insulina; analgésicos, p. €j. fentanilo.

Se entiende por si mismo que en caso necesario se emplean las formas salinas farmacolégicamente
compatibles que se disuelven en el disolvente de acuerdo con la invencién.

A continuacién se explica mas detalladamente, mediante ejemplos, la ventaja del empleo del prepa-
rado medicamentoso de acuerdo con la invencién.

Como solucién medicamentosa se empleé solucién de bromuro de ipratropio (¢ = 333 mg/100 ml) con
un valor del pH 3,4 y conservante cloruro de benzalconio (¢ = 10 mg/100 ml). Las soluciones ensayadas
no contenfan EDTA o contenfan EDTA en la concentracién de ¢ = 0,1 mg, 1 mg, 50 mg y 75 mg, como
sal disddica.

Para el ensayo se emplearon en cada caso aparatos Respimat sin usar (datos técnicos: volumen del
preparado medicamentoso aplicado, aproximadamente 15 pl, presién aproximadamente 300 bar, 2 chorros
impactados desde dos aberturas de boquilla de 5 x 8 ym de tamano). El modo de vaciar por emboladas
se establecié para el ensayo de modo que se accionaron los aparatos 5 veces, luego descansaron 3 dias, a
continuacién volvieron a accionarse 5 veces y siguieron haciéndose funcionar a este ritmo de intervalos.
Iin cada serie de mediciones llegaron a investigarse 15 aparatos, los resultados respecto de las anomalias
de pulverizacion estan recopilados en la Tablaxl.

TABLA 1
Ensayo Concentracién Numero de aparatos Intervalo
n°® de EDTA en con anomalias de ensayado en
mg/100 ml pulverizacién dias
1 0 mg/100 ml 2 20 o
2 0 mg/100 ml ' 5 9
3 0,1 mg/100 ml 5 6
4 1 mg/100 ml 6 6
5 50 mg,/100 ml 0 200
6 50 mg/100 ml 0 200
7 75 mg/100 ml 0 200
8 75 mg/100 ml 0 200

;ol
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1) “Berotec” representa la sustancia activa hidrobromuro de fenoterol
P
(2) “Atrovent” representa la sustancia activa bromuro de ipratropio

(3) “Berodual” representa la combinacién de sustancias activas bromuro de ipratropio e hidrobromuro
de fenoterol

(4) “Combivent” representa la combinacion de sustancias activas bromuro de ipratropio y salbutamol

(5) “BEA 2108 Br” representa bromuro de 3-[hidroxidi-2-tienilacetil)oxil-8,8-dimetil-8-azoniabiciclo
10 [3.2.1]oct-6-eno (pagina 5, parrafo 3) y

(6) “Oxivent” representa bromuro de oxitropio.

Parazlas:sustancias-activas-es-imaginable -un-intervalo de concentracionestde-10-m £72-20.000-mg7 100
1se=mlzen-fincion-de-la~dosistpor-embolada-y-su-solubilidads Las dosificaciones indicadas se calculan sobre
la base de una dosificacién individual terapéuticamente eficaz de aproximadamente 12 microlitros por
embolada. En el caso de un volumen diferente de la dosificacién individual, se pueden variar las concen-
traciones de principio activo del preparado medicamentoso.

20 Dara.-elformador. de-complejos.{por-ejemplo.EDTA _di-Na)_el.intervalo-de-concentraciones-se-encuen-

Lragentrea10y 51000 ihg/ 100-ml-(dependigiteTigualinente-delovalor-del-pHrde-1a- 5o ugion) muBl ntervalo
preferidorse-encuentrazentre:25-mg:y=100-mg /1007 ml-

N Larcantiddd de-clorurordebenzalconio deberfa-encorntrarse - déntro-delsittervalo-de:8 a1 2 g/ 100 ],

{7as"soluciciies se*ajustaron-coiHCl-0;1-N-oA-NraunpHdet3;276'3;4. Todos los datos de concentracién

se refieren a 100 ml de solucién final de sustancia activa.
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inhalation purposes, this formulation then has to be diluted to a concentration of
about 0.9 to 1.5 mg/ml. The concentration data relate to mg of free base formoterol

per ml of active substance concentrate.

¢Theactive substance(s)-may-be-any-substances-which are suitatie for administration

by inhalation-and which are soluble’or.capable of beifig suspended-inthe—

abiovementioned-solvent-or suspension-agent..The preferred active substances are, in
particular, betamimetics, anticholinergics, antiallergics, leukotriene antagonists and
especially steroids and active ingredient combinations thereof.

Specific examples include:

¢Tistopium bromide, 3-[(hydroxydi-2-thienylacetyl)oxy]-8,8-dimethyl-, 8-

azoniabicyclo[3 2. 1]oct-6-ene-bromide

As betamimetics:

Bambutero! Bitoltero! Carbuterol Formoterol
Clenbuterol Fenotero! Hexoprenalin Procaterol
Ibuterol Pirbuterol Salmeterol Tulobuterol
Reproterol Salbutamol Sulfoneterol Terbutalin

1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2-methyl-2-butylamino]
ethanol,
erythro-5’-hydroxy-8’-(1-hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-
(4H)-one,
1-(4-amino-3-chloro-5-trifluoromethylphenyl)-2-tert.-butyl-amino)ethanol,
1-(4-ethoxycarbonylamino-3-cyano-5-fluorophenyl)-2-(tert butylamino)ethanol.

As anticholinergics:
Ipratropium bromide

Oxitropium bromide
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sodium chloride, alkali metal or ammonium halogen salts are preferred. Sodium
chloride is particularly preferred. Suitable organic salts are, for example, the sodium,
potassium or ammonium salts of the following acids: ascorbic acid, citric acid, malic
acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid, formic acid

and/or propionic acid.

Gosolvents mayjbe-added-to-the sotventorsuspensiontagent? Co-solvents are suitable
for increasing the solubility of additives and optionally the active substance (or

substances).

WETeomea CosoIent are those which contain hydroxy! groups or other polar groups,

forexample;atcohols - especially isopropyl alcohol, glycols - especially propylene
glycol, polyethylene glycol, polypropylene glycol, glycol ether, glycerol,
polyoxyethylene alcohols and polyoxyethylene fatty acid esters, provided that these

are not already used as the solvent or suspension agent.

Other excipients and additives may also be added to the active substance concentrate

according to the invention.

‘Fhetermrexcipients-and;additives.in.this.context.denotes;any;pharmacologicallyy
B e = == -

suitable-and-therapeuticallyuseful-substance;whicl i§not-ai active substance;but can
e e "

beTformulated together.with the active substance (orsubstances) in:the

pharmacologically suitable Solvent of suspension agentinordertaimprove the

qualitative-properties-of-the "active Substance concentrate.orthe-pharmaceutical

<preparation wHichTiz tozbe obtained-by,ditutionyrendy;foriintialation. Preferably,
these substances have no pharmacological activity or, in the context of the desired
therapy, no appreciable or at least no undesirable pharmacological activity. The
excipients and additives include, for example, surfactants for stabilising suspensions,
other stabilisers, complexing agents, antioxidants and/or preservatives which prolong
the duration of use of the finished pharmaceutical formulation, flavourings, vitamins,

and/or other additives known in the prior art.

B
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As surfactants the active substance concentrate may contain, for example, soya
lecithin, oleic acid, sorbitan esters such as sorbitan trioleate or other surfactants

known from the prior art in the usual concentrations.

It has been found that addition of an organic or inorganic acid, preferably in .
combination with a complexing agent, leads to improvement in the stability (shelf
life) of some medicaments which contain ethanol as a solvent, especially
medicaments containing steroids. This applies especially to medicament preparations
which contain formoterol, flunisolide or its hydrate or hemihydrate or budenoside as

active ingredient.

Examiplés-ot inorganic acids-which-are preferred-in-this-respect-are=hydrochlofic

acid;nitric-acid-sulphuric acid and/oT-phosphoric acid. Examples of especially
suitable organic acids are; ascorbic acid, citric acid, malic acid, tartaric acid, maleic
acid, succinic acid, fumaric acid, acetic acid, formic acid, propionic acid and others.

The preferred acids are hydrochloric acid and/or fumaric acid.

The concentration-of-acid is selected su that the active substance concentrate-has'a'pH’
of ~between-2:07and-7;0;preferably between 4.0 and 6.0 and most preferably between
4.5and 5.5,

Examples of complexing agénts which may.be used ofi theirown-or-in-conjunction

with-an-acid-include EDTA (ethylenediaminetetraacetic-acidror-a-salt thereof, Such-as

{hedisodium.salt), citric acid, nitrilotriacetic acid and the salts thereof. The preferred

complexing agent is EDTA.

Préservatives-can be used to protect the-concentrate from contamination-with,,

<puthogenic germs... T Hose preservatives-which-are-known-in-the-prior-art-are-suitable,

especially tenzalkonilim chloride or.benzoicacid; or-benzoates-such-as-sodium
5Enzoate?

Suitable antioxidants are the well known pharmacologically acceptable antioxidants,
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A preferred method of converting the active substance concentrate into a
pharmaceutical preparation suitable for administration is by diluting the active
substance concentrate according to the invention with a pharmacologically suitable

solvent or suspension agent.

In order to obtain the pharmaceutical preparation for administration, the active
substance concentrate is diluted until the pharmaceutical preparation ready for
inhalation is produced. The pharmaceutical preparation to be administered
determines, together with the active substance concentrate in the chamber (17), the

precise composition of the diluent in the container (2).

Examples of formulations which are suitable for administration are disclosed in WO
97/01329, to the contents of which reference is expressly made. If such formulations
are to be administered within the context of the present invention, the active
substance concentrate in the chamber (17) and the diluent in the container (2) should
be such that when they are mixed together they produce a formulation according to or
analogous to that of WO 97/01329.

dnrarformutation-of thistkind suitable for.administrationXthe proportion of dissolved”

miedicamentan the finishied pharmacentical preparationtisigengrally between;0-001
«andi5%, preferably between 0.05 and 3%, particularly between 0.01 and 2%, these
figures referring to percent by weight. In the case of solutions as the finished
pharmaceutical preparation the maximum concentration of the medicament is
dependent on the solubility in the solvent and the dosage required to achieve the

desired therapeutic effect.

As already mentioned, aqueous or aqueous saline solutions, preferably aqueous
solutions, whichymay;containTethans!¥are freferredinreralia as solvents or
€Suspension'agents for (he finished pharmaceutical preparation; i.e. the preparation

suitable-forjinhalative:orinasat:application. SolutiohistwithTat!|east30%%7(vw/v)Eitianol

are preferredxand gspecially;preferably-with atlleastiS0% (v/v)»Especially preferred
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are solutions with an ethanol content of over 95% (v/v). Concentration is given in
percent by volume (v/v) , the remainder being water or aqueous saline solution.
Ethanol which already contains small quantities of water is espectally preferred - for

example 96% ethanol, 4% water (v/v) - so that it is no longer hygroscopic and

evaporates azeotropically.

The pharmaceutical preparation to be applied together with the active substance

concentrate in the chamber (17) determine the exact composition of the diluent in the
container (2).

The medicament formulation ready for use is only prepared when the cartridge is
inserted in the inhaler for it is only by this action that the contents of the chamber
(17) are mixed with those of the container (2). It should be pointed out here that the
individual components or ingredients of the diluent are defined as specified in
connection with the active substance concentrate, where these components or

ingredients have been described or unless otherwise specified.

Preferred solvents or suspension agents for the dilution are propellant-free liquids,

preferably polar, more particularly protic liquids.

cParficularly preférred diluents are water,-aqueous saline solutions Withroneor:more

«pharmacologically-acceptable-salts,-ethanol or-a-mixture-thereof -ffiixtures of water—»
andrethanolbeingpartichlarly preferred. In the case of aqueous ethanol mixtures, the

ratio by volume of ethanol to water or to the aqueous saline solution is such that the
inhalable pharmaceutical preparation has a formulation with at least 30% (v/v)
ethanol, most preferably with at least 50% (v/v). Especially preferred are
pharmaceutical preparations with an ethanol content of over 95% (v/v).
Concentration is given in percent by volume (v/v) , the remainder being water or
aqueous saline solution. Ethanol which aiready contains small quantities of water is
especially preferred - for example 96% ethanol - so that it is no longer hygroscopic

and evaporates azeotropically.

|o¢
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It is neither obvious nor necessary for the diluent to be identical to the solvent or
suspension agent of the active substance concentrate. If desired, the latter may also

contain only one or a few constituents of the diluent.

It should be expressly pointed out here that the cosolvents and/or excipients or
additives and/or active substances mentioned above in connection with the active
substance concentrate according to the invention may also or only be dissolved or

suspended in the diluent.

Preferredembodiments-of;the.diluent contain-preservatives-and/oT Complexing agents,
Optionally, the diluent may contain a buffer substance, e.g. trisodium phosphate,
disodium hydrogen phosphate, sodium dihydrogen phosphate, Na-EDTA, EDTA,
mixtures thereof and other substances known from the prior art. Preferred substances
are sodium dihydrogen phosphate, disodium hydrogen phosphate, trisodium hydrogen
phosphate, potassium dihydrogen phosphate, potassium hydrogen phosphate,
tripotassium hydrogen phosphate, and mixtures thereof. Buffer substances are
particulacly beneficial when the active substance concentrate suitable for storage
according to the invention has a pH which differs significantly from that which is
desired for the application, e.g. when this increases the stability of the active
substance during storage. In this case the buffer substance is present in the diluent in
a concentration such that, after mixing the active substance concentrate with the
diluent, an aerosol formulation suitable for administration is obtained with the desired
pH, preferably between 2.0 and 7.0, particularly between 4.0 and 6.0. most preferably
between 4.5 and 5.5.

In a preferred embodiment, the pharmaceutical preparation contains a complexing

agent which is preferably selected from a complexing agent mentioned in connection

with the active substance concentrate. The quantity of complexing agent iS up to 100}
- e A EA——— . - 0 ;
<tig/100-mI} freferably up to 50.mg/100m! ) The preferred complexing agent-is

¢EDTAT"Apreferrcd pharmaceutical preparation contains, for example, in the

pharmaceutical preparation which is to be administered, 1.667% by weight of

|©1
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Example 3
In the container (2), 0:1-% by weight 6f tistropium bromide;0:01:% by weight of 5 ’

-
g
benzalkonium:chioride-and-0-05% by-weight-of- EDTA-are formufated in 475 mlof \ 0.0

e

5

cwaterassolvent» The-pH:isadjusted10-3:0-using hydrochloricacid.
The chamber (17) contains a 10 mg tablet consisting of 0.5 mg of the buffer
substance Na,HPO, x 2 H,0 and 9.5 mg of NaCl. When the cartridge is inserted in
the inhaler, the buffer substance from the chamber (17) is mixed with the solution in

the container (2) and a pH of 3.5 is thus achieved.

Analogously, cartridges are prepared with tiotropium bromide as acti\;e substance,
wherein the content of tiotrapium bromide is preferably between 0.002 and 0.4 % by
weight, most preferably between 0.0005 and 0.2 by weight. The pH of the soiution
15 in the container (2), before mixing with the buffer in the chamber (17), is preferably
below 4.0 in these cases, most preferably between 2.0 and 3.0 and particularly

between 2.5 and 3.0.

Throughout this specification and the claims which follow, unless the context requires
20  otherwise, the word "comprise", and variations such as "compriscs" and "comprising”, will
be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.

The reference to any prior art in this specification is not, and should not be taken as, an

s, acknowledgment or any form or suggestion that that prior art forms part of the common

ees® 25 general knowledge in Australia.
et It would be appreciated by a person skilled in the art the numerous variations and/or -
e modifications may be made to the invention as shown the specific embodiments without

departing from the spirit or scope of the invention as broadly described. The present #
embodiments are, therefore, to be considered in all respects as illustrative and not

30 restrictive.
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36.  Anapparatus according to claim 35, wherein the one or more medicaments are
selected from among the betamimetics, anticholinergics, antiallergics, leukotriene

antagonists and/or steroids.

37.  Anapparatus according to any onc of claims 33 to 36, wherein the chamber

contains a buffer substance.
38.  Anapparatus according to claim 37, wherein the buffer substance is sodium or
potassium dihydrogen phosphate and/or disodium or dipotassium hydrogen phosphate

and/or mixtures thereof.

39.  Anapparatus according to one of claims 20 to 38, wherein the container contains a

solution of tiottSpium bromide if an amfiount of between. 0002 and €6:4% by-weight-and
daving-apHof1fom 2.0 4°0.

40.  Anapparatus according to claim 39, wherein the container contains a solution of

tiotropium bromide in an amount of between 0.0005 and 0.2% by weight.

41.  Anapparatus according to claim 40, wherein the container contains a solution of

tiotropium bromide in an amount of between 0.1% by weight.

42, Anapparatus according to any one of claims 38 to 41, wherein the solution has a
pH of from 2.0 t0 3.0.

43.  Anapparatus according to claim 42, wherein the solution has a pH of from 2.8.

44.  An apparatus according to one of claims 1 to 43, wherein the closure-cap, together

with a container, forms a cariridge for an atomiser.




