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Asunto : Solicitud de patente para: NUEVAS

i COMPOSICIONES DE MEDICAMENTOS A BASE DE
- SALES DE TIOTROPIO Y SALES DE SALMETEROL

N Solicitante : BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG
Fecha de
solicitud : 8 de Mayo de 2003
1. Yo, Emilio FERRERO, obrando como apoderado del

solicitante en el asunto antes identificado, me refiero al
Oficio No. 13841 notificado por fijacidn en lista del 2 de
Noviembre de 2007. Con memorial radicado el 30 de Enero de

2008 solicité prdérroga de término para atender el Oficio

No.13841.
i 2. Mediante el Oficio No. 13841 se puso en conocimiento
del solicitante el informe del examen de fondo que contiene

las observaciones hechas por su Despacho sobre la presente
solicitud de patente. Atiendo a las observaciones de la

manera siguiente:

NIT 860.041.367-3
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3. Claridad de la solicitud:

“Su Despacho enuncia que no sSe encontraron datos que
demuestren la reduccién de los efectos secundarios de la
aplicacién del salmeterol, los cuales pueden ser inquietud,
excitacidn, asomnia, miedo, tremor de los dedos
sudoraciones y dolor de cabeza, y la mayor rapidez y
duracién del efecto en la terapia de 1las enfermedades
respiratorias con una aplicacién al dia y su comparacidn
con los previamente divulgados en el estado de la técnica”.

s Con respecto al capitulo reivindicatorio su Despacho afirma
Ny lo siguiente:

“La reivindicacién 11 y 20 se encuentran caracterizadas por
un resultado final”.

“Las reivindicaciones 31 a 34 se refierenm a la utilizacién
de las soluciones para inhalacién y su uso”.

4, . Evaluacién de la novedad:

Su Despacho establece que los documentos D1 (DE 19847970) y
D2 (Trends in pharmacological science) afectan la novedad de
las reivindicaciones 1 a 30 de la presente solicitud de

patente, debido a lo siguiente:

“E1l estado de la técnica mas cercano es D1, que enseila una

formulacién para terapia respiratoria, donde pueden ser f-
miméticos, anti colinérgicos, antialérgicos, antagonistas
PAF, antagonistas de leucotrienos en particular un
esteroide asi como sus combinaciones.

D2 ensefia nuevos anticolinérgicos como el bromuro de
tiotropio con la propiedad de su larga duracién de la
accién, sugiriendo su utilidad para uso de una sola
dosis....Por lo tanto, los medicamentos caracterizados por
un contenido en una o varias sales de tiotropio en
combinacién <con una o varias sales de salmeterol,
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eventualmente en su forma de enantidémeros, mezclas de los
enantiémeros o en forma de los racematos, eventualmente en
forma de los solvatos o hidratos asi como sus formas
farmacéuticas, no se consideran novedosas”..

5. Modificacién a una solicitud en tréamite:

Con el objeto de atender las anteriores observaciones
y de conformidad con lo establecido en el articulo 34 de la
Decisién 486, que permite al solicitante en cualquier
momento del tramite efectuar modificaciones, sin ampliar el
objeto de la invencidén inicialmente solicitado, me permito
~ presentar un nuevo capitulo reivindicatorio, que comprende

8 reivindicaciones.

El nuevo capitulo reivindicatorio se modificdé de tal forma
que se dirige a una composicién farmacéutica la cual se
define como un polvo de inhalacién que contiene sales de
tiotropio 1 y sales de salmeterol 2 en mezcla con

coadyuvantes fisioldgicamente inocuos adecuados, con un

tamafio de particula medio entre 10 y 150 um.

El nuevo capitulo reivindicatorio se adaptdé al otorgado por
e la Oficina de Patentes Europea con numero de patente EP 1
514 546. Sin embargo, se hace notar a su Despacho que las
reivindicaciones 9 a 10 relacionadas con el uso de una

composicién se eliminaron del capitulo reivindicatorio.

Se eliminaron las reivindicaciones 11 y 20 asi como las 31-34
con el fin de superar las objeciones formuladas por su

Despacho.
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Finalmente, atendiendo la solicitud de su Despacho se adjunta
informacién farmacoldgica sobre la combinacién de salmeterol
y tiotropio gque claramente muestra gque hay un efecto
sinérgico entre los componentes de la composicidn comparado
con la aplicacién individual de cada uno de ellos asi como la

reduccién de los efectos colaterales de su aplicacidn.

De conformidad con lo anterior, se tiene que la presente
solicitud cumple con el requisito de claridad establecido en

el articulo 30 de la Decisidén 486.

6. Argumentos en favor de la novedad.

El articulo 16 de la Decisidén 486 de la Comisidén de la
Comunidad Andina establece:

“Una invencién se considerard nueva cuando no esta

comprendida en el estado de la técnica”.

Mi representada argumenta que la nueva reivindicacidén 1 es
novedosa frente a D1 vya que dicho documento revela
composiciones liquidas para aeroéoles de inhalacién,
mientras que la reivindicacién 1 de la presente invencién

reclama polvos de inhalacidn.

Por otro lado, la nueva reivindicacién 1 es novedosa frente
al documento D2 ya que D2 no revela polvos de inhalacién
gque comprenden tanto sales de tiotropio como sales de

salmeterol. D2 revela en la pagina 416, columna derecha que

el tratamiento con agonistas-f; inhalados de accién

t
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prolongada puede ser una adicidén Gtil para anticolinérgicos

[11] de accidén prolongada.

En la referencia [11] no hay ninguna revelacidén de algGn

tratamiento de combinacién de agonistas-f; 3
anticolinérgicos, y mucho menos gqgue ambos estén presentes en
uno y en el mismo polvo de inhalacién. La referencia [11]
solamente revela datos comparativos del salmeterol y el
ipratropio con el dltimo siendo un anticolinérgico de accién
corta. Por lo tanto, la reivindicacidn 1 es novedosa frente a

D2.

Se presenta junto con este escrito datos farmacoldgicos para
la combinacién de hemisulfato de salmeterol y el bromuro de
tiotropio. Los resultados claramente indican por un lado, que
hay un efecto broncoespasmolitico sinergistico comparado con
sustancias aplicadas individualmente y también una reduccidn
significante del aumento de la frecuencia cardiaca, la cual
es causada por la aplicacidén del hemisulfato de salmeterol,

debido a la aplicacidén simulténea del bromuro de tiotropio.

Estos beneficios no se derivan de ninguna manera del estado
del arte, y por lo tanto, las composiciones de la presente
invencidén presentan claramente efectos sorprendentes e

inesperados.

En consecuencia, el nuevo capitulo reivindicatorio es

novedoso y no se derivan de manera obvia.
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7. Concesidén de una solicitud forénea:

Por Gltimo, aunque compartimos la opinién de su Despacho,
en cuanto a que la concesidén de una solicitud de patente en
otros paises, equivalente a la solicitud Colombiana, no
obliga a su Despacho a otorgar el privilegio de patente
para la misma invencidén, si constituye un antecedente
favorable para el estudio de patentabilidad que
respetuosamente solicitamos tener en cuenta. Por lo tanto
informamos a su Despacho que la presente invencién fue
otorgada por la Oficina de Patentes Europea con nlimero de
patente: EP 1 514 546. (Anexo copia de dicha patente para

su informacién) .

8. Conclusidn:

Teniendo en cuenta los argumentos arriba citados asi como el
nuevo capitulo reivindicatorio que se presenta con este

escrito, se <concluye que la presente invencidén ademds de serx

novedosa también cumple con el requisito de altura inventiva.

Puesto que se han atendido a cabalidad las observaciones

hechas por su Despacho sobre 1la presente solicitud de
patente, respetuosamente solicito se continGe con su
tramitacién.

%
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Anexos:

Nuevo pliego reivindicatorio conformado por

reivindicaciones.
Formulario para modificaciones.

Recibo por concepto de modificaciones en solicitud
pendiente.
Carédtula y reivindicaciones de la patente EP 1 514

546.

Datos farmacoldgicos sobre la combinacidn de

salmeterol y tiotropio.

Bogota,

Sefora Jefe,

EMILIO FERRERO
T.P.A. No. 31.929

COLO-13736-841-007-2
MGT\MGT\ID-117561\WPC13736



CAVELIER ABOGADOS COLO 13736-841-007-2 ID-117562

(

Industria y Comercio
SUPERINTENDENCIA

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

Espacio reservado para el adhesivo de radicacién

@ o

D Correccion de Error Materi cacion-a una solicitud

Nombre: BOEHRINGEF
. 'GMBH & CO.

Sociedad-‘constituida“y ‘exis

SOLICITANTE | Alemana. -

Direc ion: Bingerstrasse:

’IA

IDENTIFICACION

Rtisin. % cc. 0 o~ O
- C.E. D Otro ]

io:. Ingelheim:am Rhein, Numero:
o Alemaniatt b
Teléfono: 546 09 70 Fax: 2494070
E-mail: clientes@cavelier.com
IDENTIFICACION
Nombre: Emilio FERRERO :
Direccion: Carrera 42 No. 72-35 CC. NIT E]
REPRESENTANTE | Teléfono: 347 36 11 Fax: 21792 11
O APODERADO C.E. D Otro D

E-mail: cavelier@cavelier.com

Ndmero: 438.019 TP 31.929

Niimero de expediente:

Descripcion de la correccion o modific
Presento nuevo capitulo reivindicatori ‘

vaciones del examen:de fondo.

Anexos

@ Comprobante de'pago No.

Comprobante de pago de la tasa por valor de $103.000.00
D Poderes, si fuere el caso

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

" €.C. 438,019 de Usaqueén T.P.A. 31.929

30



REIVINDICACIONES

1.- Una composicién farmacéutica, que contiene una o varias
sales de tiotropio (1) en combinacidén con una o varias sales
de salmeterol (2), opcionalmente en la forma de enantidmeros,
mezclas de los enantidmeros o en forma de sus racematos,
opcionalmente en la forma de solvatos o hidratos
caracterizada porgue es un polvo de inhalacién que contiene

1 vy 2 en mezcla con coadyuvantes fisioldgicamente inocuos

adecuados, con un tamafio de particula medio entre 10 y 150

pm.

2.- La composicién farmacéutica seglin la reivindicacién 1
caracterizada porque 1 estd contenido en forma del cloruro,
bromuro, yoduro, metanosul fonato, paratoluenosulfonato o

metilsulfato, preferiblemente en forma del bromuro.

3.- La composicidn farmacéutica segtn una de las
reivindicaciones 1 o 2 caracterizada porque 2 se elige de las
sales del &cido <clorhidrico, dcido bromhidrico, acido
sulfdrico, 4&cido fosférico, &cido metanosulfdnico, &cido
acético, &cido fumarico, &cido succinico, a&acido 1léactico,

dcido citrico, acido xinafdnico o acido maléico.

4.- La composicién farmacéutica seglin la reivindicacidén 3,
caracterizado porque 2 se elige de las sales de hidrocloruro,
hidrobromuro, sulfato, fosfato Yy metanosul fonato,

preferiblemente de hidrocloruro y sulfato.

5.- La composicidén farmacéutica segin una de las
reivindicaciones 1 a 4, caracterizado porque las relaciones
en peso de tiotropio 1’ a salmeterol 2’ se encuentran en un

intervalo de 1:300 a 30:1, preferiblemente de 1:230 a 20:1.



6.- La composicidén farmacéutica segin una de las
reivindicaciones 1 a 5 caracterizada porque una aplicacién
Gnica corresponde a una dosificacién de la combinacidén de

principios activos 1’ y 2' de 0,01 a 1000 pg, preferiblemente

de 0,1 a 200 ug.

7.- La composicidn farmacéutica segin una de las
reivindicaciones 1 a 6, caracterizada porgque es un polvo de
inhalacién que contiene 1 y 2 en mezcla con coadyuvantes
fisioldgicamente inocuos adecuados, elegidos del grupo
consistente en monosacaridos, disacdridos, oligosacaridos vy
polisacdridos, polialcoholes, sales o mezclas de estos

coadyuvantes entre si.

8.~ Capsulas, caracterizada porque contienen polvos de

inhalacidén segin una de las reivindicaciones 1 a 7.

MGT\MGT\ID-117563\WPC13736
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der Anspriiche 1 bis 8 zur Hearstellung eines Medi-
kaments zur Behandiung von Atemwegserkrankun-
gen.

Verwendung nach Anspruch 9 zur Herstellung eines
Medikaments zur Behandluny von Asthma oder
COPD.

B Claims

Pharmaceutical composition, characterised In that
it contains one or more tiotropium salts (1) combined
with one or more salmeterol salts (2), optionally in
the form ot the enantiomers, mixtures of enantiomers
or in the form of the racemates thereof, optionally in
the form of the solvates or hydrates, characterised
In that it is an inhalable powder which contains 1
and 2 in admixture with a suitable physioclogically ac-
ceptable excipient which has an average particie
size of between 10 and 150 pm.

Pharmaceutical composition according to claim 1,
characterised In that 1 Is contained in the form of
the chloride, bromide, iodide, methanesulphonate,
para-toluenesulphonate or methylsulphate, prefera-
bly in the form of the bromide.

Pharmaceutical composition according to one of
clalms 1 or 2, characterised In that 2 is selected
from the salts of hydrochlorle acid, hydrebromicacid,
sulphurle acid, phosphoric acid, methanesulphonic
acid, acetic acld, fumaric acld, succinic acid, lactic
acid, citric acid, xinafonic acid or matsic acid.

Pharmaceutical composition according to claim 3,
characterised in that 2 is selected from the hydro-
chloride, hydrobromide, sulphate, phosphate and
methanesulphonate salts, preterably from hydro-
chtoride and sulphate.

Pharmaceutical composition according to one of
claims 1 to 4, characterised in that the ratios by
weight of tiotropium 1° to saimeterol 2’ are in a range
from 1:300 to 30:1, preferably from 1:230 to 20:1.

Pharmaceutical composition according to one of
claims 1to 5, characterised in that a single admin-
Istration corresponds to a dosage of the activa sub-
stance combination 1° and 2’ of from 0.01 to 1000
ng, preferably from 0.1 to 200 ug.

Pharmaceutical composition according to one of
claims 110 6, characterised In thatitis aninhalable
powder which contalns 1 and 2 in admixture with
suitable physiologically acceptable excipients se-
lected from among monosaccharides, dlsaccha-
rides, oligo- and polysaccharides, polyalcohoals,

20
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salts, or mixtures of these excipients with one anoth-
er.

Capsules, characterised 1n that they contain inhal-
able powders according to one of claims 1 to 7.

Use of a composition according to one of claims 1
to 8 for preparing a medicament for the treatment of
respiratory diseases.

10. Useaccordingto claim 8forpreparing 2 medicament
« for the treatment of asthma or COPD.

Revendications

1.

Médicament caractérisé par una teneur en un ou
plusieurs sels de tiotroplum (1) en comblnaison avec
un ou plusieurs sels de salmétérol (2), éventuelle-
ment sous forme de leurs énantioméres, de mélan-
ges des énantiomares ou sous forme des racéma-
tes, éventuellement scus forme des solvates ou hy-
drates, caractérisé en ce qu'll s'agit d'une poudre
pour inhalation qui contient 1 et 2 en mélange avec
un adjuvant physiologiquement acceptable appro-
prié, qui présente une taille particulaire mayenne en-
tre 10 et 150 pm.

Médicament selon larevendication 1 caractérisé en
ce que 1 est contenu sous forme du chlorure, bro-
mure, iodure, méthanesulfonate, paratoluénesulfo-
nate ou méthylsulfate, de préférence sous forme du
bromure.

Médicament selon I'une des revendications 1 ou 2
caractérisé en ce que 2 est choisi parmi les sels
de l'acide chlorhydrique, de Vacide bromhydrique,
de l'acide sulturique, de Pacide phosphorique, de
'acide méthanesulfonique, de l'aclde acétique, de
racide fumarique, de l'acide succinique, de l'acide
lactique, da I'acide citrique, de I'acide xinafolque ou
de I'acide maléique.

Médicament selon larevendication 3 caractérisé en
ce que 2 est choisi pami les sels chlorhydrate,
brombhydrate, sulfate, phosphate at méthanesulfo-
nate, de préférence parmi chlorhydrate et sulfate.

Medicament selon 'une des revendications 1 & 4
caractérlsé en ce que las rapports massiques du
tiotropium 1' au salmétérol 2’ sont situés dans une
plage de 1:300 & 30: 1, de préférence deé 1: 230
a420:1.

Médicament selon l'une des revendications 1 4 6
caractérisé en ce qu'une application unique cor-
respond & une posclogie de la combinalson de prin-
clpes actifs 1’ et 2’ de 0,01 4 1000 ug, de préférence

5.7/8
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Anexo: datos farmacoldgicos

Investigaciones con perros narcotizados tratados con bromuro de

tiotropio y hemisulfato de salmeterol

Durante experimentos se indujeron a perros narcotizados (barbitol) vy
con respiracién artificial (suxametonium) con instrumentos para l?
medicién de 1las funciones pulmonares y cardiovasculares a tener
brancoespasmos de prueba a los 30, 15 y 0 minutos con anterioridad,
asi como a los 1, 5, 10, 20, 30, 60, 120 y 186 minutos posteriores a
la administracién inhalada  de sustanéias de prueba
broncoespasmoliticas por inyeccidédn intravenosa de acetilcolin. A
grupos de 6 perros se les suministrdé a través de un aplicador en -
aerosol (Respimat®) 3 o 6 pg de bromuro de tiotropio, 6 o 12 ug de
hemisulfato de salmeterol o una combinacién de 3 ug de bromuro de
tiotropio y 6 ug de hemisulfato de salmeterol durante la inspiracidn

en la tubo orotraqueal.

El efecto broncoespasmolitiéo del hemisulfato de salmeterol tuvo su
maximo después de 1 bis 5 min y habia decaido casi por completo
después de 180 minutos. El efecto del bromuro de tiotropio evolucioné
lentamente y alcanzdé su maximo después de 60 min pero permanecid con
efecto durante todo el tiempo de observacién. La combinacidén de ambas
sustancias produjo una evolucidén rédpida con intensidad casi completa

durante 180 minutos.

Los valores calculados para la inhibicidén broncoespédsmica media més
de 180 minutos después de administracién de las sustancias de prueba
demostraron una dependencia en la dosis para el hemisulfato de
salmeterol (6 pg : 21.0 + 3.24%, 12 pug : 31.5 + 3.82%) asi como para
el tiotropio de bromuro (3 pg : 34.2 * 1.80%, 6 pg : 57.0 £ 1.10%).

La combinacién de 3 ng de bromuro de tipropio y 6 pg de hemisulfato
de salmeterol produjo una inhibicién media de 62.3 + 3.61% y fue
significativamente mds efectiva en comparacién con una de 6 o 12 de
hemisulfato de salmeterol y de una de 3 pg de bromuro de tiotropio.
El efecto de la combinacién fue igualmente mas fuerte que la suma
calculada para los efectos individuales de los componentes

individuales (48.0 + 2.57%).

La frecuencia cardiaca aumentdé con 6 ug de hemisulfato de salmeterol
en 11.0 latidos/minuto y con 12 pg en 11.3 latidos/minuto (calculados

en 60 minutos), mientras que el bromuro de tiotropio no tuvo ningun



Cal

efecto en este sentido. El valor medio del efecto taquicdrdico de 6
bvg de hemisulfato de salmeterol combinado con 3 pg de bromuro de
tiotropio fue inferior (3.6 latidos/minuto) que el de 6 ng de
hemisulfato de salmeterol sélo; la diferencia fue estadisticamente

significativa.

DVZ\DVZ\ID-120488\WPCL0O02G
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Annex: pharmacologic data

Investigations of narcotised dogs being treated with tiotropium bromide and salmeterol
hemisulfate

During experiments narcotized (pentobarbital) and artifically respirated (suxamethonium)
dogs with instrumentation for measuring of the pulmonary and cardiovasculary functions
were triggered to have test bronchspasms 30, 15 und 0 min before as well as 1, 5, 10, 20, 30,
60, 120 und 180 min after inhalative administration of bronchospasmolytic test substances
by intravenous injection of acetylcholin. Groups of 6 dogs were provided via an aerosol
applicator (Respimat®) with 3 or 6 pg tiotropium bromide, 6 or 12 pg salmeterol hemisulfate
or a combination of 3 pg tiotropium bromide and 6 pg salmeterol hemisulfate during the

inspiration into the orotracheal tubus.

The bronchospasmolytic effect of salmeterol hemisulfate had its maximum after 1 bis 5 min
and has been decayed after 180 min nearly completely. The effect of tiotropium bromide
evolved slowly and reached its maximum after 60 min, but remained in effect during the
whole observation time. The combination of both substances resulted in a quickly evolving
effect with nearly full strength during 180 min.

The calculated values for the mean bronchospasmic inhibition over 180 min after
administration of the test substances showed a dosage dependency for salmeterol hemisulfate
(6 pg:21.0£3.24%, 12 pg: 31.5£3.82%) as well as for tiotropium bromide (3 pg :
34.2£1.80%, 6 pg : 57.0+1.10%).

The combination of 3 g tiotropium bromide and 6 ug salmeterol hemisulfate resulted in a
mean inhibition of 62.343.61% and was significantly more effective compared to the one of 6
or 12 salmeterol hemisulfate and the one of 3 ug tiotropium bromide. The effect of the
combination was as well stronger than the calculated sum of the individual effects of the
individual components (48.0£2.57%).

The heart frequency has been increased by 6 pg salmeterol hemisulfate by 11.0 beats/min and
by 12 ug by 11.3 beats/min (calculation over 60 min), while tiotropium bromide had no effect
in this regard. The mean value of the tachycardic effect of 6 pg salmeterol hemisulfate
combined with 3 pg tiotropium bromide was lower (3.6 beats/min) than the one of 6 ng
salmeterol hemisulfate alone; the difference was statistically si gnificant.
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(57) Abstract

___ Disclosed are (i) compounds_6f a_sieroid, sa;B-agonist, an anticholifcrgic, a mast cell stabilizer and a phosphodiesterase (PDE)
jnhibitor directly or indirectly linked ;0YaINOTOFINO3 group or a'group which’stimiulates endogenais production of NOof EDRE i vivo;
ﬁi@ﬁsﬁ’ﬁ'&itiéhs"of:’s‘tb?éids",‘ B-agonists, anticholinergics; mast cell stabilizérs'and PDE 'inhibitors, which’caii"optionally’ be"substifited with
at least’one NO'or NO2 moiety or a"group which-stimulates-endogenous-production.of.NO or.EDRF-in-vivo;and"a’compound that donatcs,
transfers or releases nitric oxide as a charged species, i.e., nitrosonium (NO*) or nitroxyl (NO-), or as the neutral species, nitric oxide (NO
or that stimulates endogenous production of NO or EDRF in vivo; and (iif) uses for them in preventing and/or treating respiratory disorders.
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Another group of such adducts are 2-hydroxy-2-nitrosohydrazines which
donate, transfer or release nitric oxide and have a RgR¢,-N(O-M *)-NO group
wherein Rq; and Ry, include polypeptides, amino acids, sugars, modified and
unmodified oligonucleotides, hydrocarbons where the hydrocarbon can be a
branched or unbranched, and saturated or unsaturated aliphatic hydrocarbon or an
aromatic hydrocarbon, hydrocarbons having one or more substituent groups and
heterocyclic compounds. M™ is a metal cation, such as, for example, a Group I
metal cation,

Another group of such adducts are thionitrates which donate, transfer or
release nitric oxide and have the structure Rg;-S-NO, wherein Ry, is as described
above.

Compounds that stimulate endogenous synthesis of NO or EDRF in vivo
include L-arginine, the substrate for nitric oxide synthase, cytokines, adenosine,
bradykinin, calreticulin, bisacody!, phenolphthalein, and endothelein.

The compounds and compositions of the invention are useful in the treatment
of a large number of disorders, particularly those related to or characterized by
pulmonary dysfunction. Examples of such indications include preventing (if given
prior to the onset of symptoms) or reversing the following: acute pulmonary
vasoconstriction, such as may result from pneumonia, traumatic injury, aspiration
of inhalation injury, fat embolism in the lung, acidosis, inflammation of the lung,
adult respiratory distress syndrome, acute pulmonary edema, acute mountain
sickness, asthma, post cardiac surgery acute pulmonary hypertension, persistent
pulmonary hypertension of the newborn, perinatal aspiration syndrome, hyaline
membrane disease, acute pulmonary thromboembolism, heparin-protamine
reactions, sepsis, asthma, status asthmaticus, or hypoxia (including that which may
occur during one- lung anesthesia), as well as those cases of chronic pulmonary
vasoconstriction which have a reversible component, such as may result from
chronic pulmonary hypertension, bronchopulmonary dysplasia, chronic pulmonary
thromboembolism, idiopathic or primary pulmonary hypertension, or chronic
hypoxia.
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When administered in vivo, the nitric oxide adduct may be administered in
combination with pharmaceutical carriers and in dosages described herein.

The instant disclosure, particularly in combination with the significant body
of literature, commercially available pharmaceutically acceptable liquid, solid and
gaseous carriers and vehicles, volume expanders, tabletting and encapsulation
materials, enteric and other coatings, and inhalant and intranasal delivery devices
and the ordinary skill of those practicing in the field, amply teaches the reader how
to use the compounds and compositions of the invention in,the.methods.of.the,
jnvcvnti@ngnd,panieularlysfor:ora-lra-nd-:nasalvi-nha‘lat-ionra—nd:intranasal:t—herapy::’l?hQ
following is supplementary.to.and.exemplary-thereofs

’l_'_b_g,phar,maceutical,cpmpositigns:utili;zg,drin.this-in.v_ention,canfbe,.admi.nistgg_ed:,
preferably_by.inhalation(oral.and/or-nasal);-and:also-by:intranasal-mucosal,
administration, oral, enteral, topical, vaginal, sublingual, rectal, intramuscular,
intravenous, or subcutaneous means.

The.compounds.of.this.invention.can be.employed.in. combination_with,
go_n\ge_ntional,excip_ients;-i..e..A,_,p,har.maceuti,cal.ly:acceptab-le:orga-n—icfor.-inorgan'ic
carrier-substances-suitable-for.parenteral, enteral_or.intranasal.application-which-do
not.deleteriously. react. with.the.active.compounds..- Suitable pharmaceutically,
acceptable.carriers.include;-but.are.not.limited.to,.water, _salt.solutions-alcohol,
~egetable oils, polyethylene.glycols;-gelatin,.lactose, amylose, magnesium _stearate,
tale, silicic.acid, viscous-paraffin;-perfume-oil;=fatty-acid-monoglycerides-and=
j_i'g-!y.g:_egj,de,s,w_petroeth-ral:-fattyzacid,este.rs,Lhyg;g%yjne‘t-rhy}cell.u,_lpﬁsgh
DPolyvinylpyrrolidone,.etc._The pharmaceutical preparations can be sterilized and if
desired, mixed with auxiliary agents, e.g., lubricants, preservatives, stabilizers,
wetting agents, emulsifiers, salts for influencing osmotic pressure, buffers,
colorings, flavoring and/or aromatic substances and the like which do not
deleteriously react with the active compounds.

Many therapeutically active ingredients have been administered or applied to
the body by means of inhalation, such as in aerosol dosage form. One of the main
reasons for the rapid and widespread acceptance of the inhalation dosage forms for
the administration of therapeutically active agents is that it affords many and
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dinstinct advantages to the user. These advantages have been described by various
investigators and, for aerosol and metered-dose inhalers, include rapid onset of
action; circumvention of the first-pass effect; avoidance of degradation in the
gastrointestinal tract; lower dosage which will minimize adverse reactions; dose
titration to individual needs and ideal for as-needed medication. It is an ideal
alternate route when the chosen therapeutic agent may interact chemically or
physically with other medicinals needed concurrently, or when the drug entity
exhibits erratic pharmacokinetics upon oral or parenteral administration.

The term "aerosol” is used to denote various systems ranging from those of a
colloidal nature to systems consisting of "pressurized packages.” The present
definition refers to those products which depend upon the power of a liquefied or
compressed gas to dispense the active ingredient(s) in a finely dispersed mist, foam
or semisolid. Pump systems which also dispense the active ingredient(s) in the
form of a finaly dispersed mist (although of greater particle size) often are
classified as aerosols.

The pressure package is convenient and easy to use. Medication is dispensed
in a ready-to-use form at the push of a buttom. Since the medication is sealed in a
tamper-proof pressure container, there is no danger of contamination and the
contents can be protected from air and moisture. Easily decomposed drugs
especially lend themselves to this type of administration. For those products
requiring regulation of dosage, a metering valve can be used. An accurately
measured dose of therapeutically active drug can be administered quickly and in the
proper particle-size range. In addition, when used with expensive products, such
as some steroids, savings can be achieved by the user as compared to the use of
other preparations such as ointments, creams or lotions. The aerosol dosage form
allows for the dispensing of the product in the most desirable form; spray, foam or %
semisolid. Depending on the nature of the product, the characteristics of the spray
or foam can be changed to insure the proper and most efficient use of the
medication.

For parenteral application, particularly suitable vehicles consist of solutions,
preferably oily or aqueous solutions, as well as suspensions, emulsions, or
implants, including suppositories. Ampules are convenient unit dosages.
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For enteral application, particularly suitable are tablets, dragees or capsules
having talc and/or a carbohydrate carrier binder or the like, the carrier preferably
being lactose and/or com starch and/or potato starch. A syrup, elixir or the like
can be used wherein a sweetened vehicle is employed. Sustained release
compositions can be formulated including those wherein the active component is
protected with differentially degradable coatings, e.g., by microencapsulation,
multiple coatings, etc. |

The nitrosated or nitrosylated compounds of the invention are used at dose
ranges and over a course of dose regimen and are administered in the same or
substantially equivalent vehicles/carrier by the same or substantially equivalent oral
or nasal inhalant devices as their non-nitrosated or non-nitrosylated counterparts.
The nitrosated or nitrosylated compounds of the invention can also be used in
lower doses and in less extensive regimens of treatment. The amount of active
ingredient that may be combined with the carrier materials to produce a single
dosage form will vary depending upon the host treated and the particular mode of
administration.

The dosage regimen for treating a disease condition with the compounds and/or
compositions of this invention is selected in accordance with a variety of factors,
including' the type, age, weight, sex, diet and medical condition of the patient, the
severity of the disease, the route of administration, pharmacological considerations
such as the activity, efficacy, pharmacokinetic and toxicology profiles of the
particular compound employed, whether a drug delivery system is utilized and
whether the compound is administered as part of a drug combination. Thus, the
dosage regimen actually employed may vary widely and therefore may deviate
from the preferred dosage regimen set forth above.

Lg._tglLdafin,doseradmi-n‘i-stered:to=a=host:in':sin'gl'e:or:divid’edfdose*s:m‘aylbefi’m
amounts;-for-example,.from.about.!.t0.about=00-mg/kgrbody-weight-daity-and
more-usually-about.3.to-30-mg/kg~~Dosage-unit-compositions-may-contain=suctr
amounis:of=submultipies;thereofstormake iptheTdailyTdose

While the compounds of the invention can be administered as the sole active
pharmaceutical agent, they can also be used in combination with one or more
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compounds which are known to be effective against the specific disease state
targeted for treatment. The compositions of the invention can also be administered
as described above or can be made to include one or more additional active
compounds which are known to be effective against the specific disease state is
targeted for treatment.

The invention also provides a pharmaceutical pack or kit comprising one or
more containers filled with one or more of the ingredients of the pharmaceutical
compositions of the invention. Associated with such container(s) can be a notice in
the form prescribed by a governmental agency regulating the manufacture, use or
sale of pharmaceuticals or biological products, which notice reflects approval by
the agency of manufacture, use or sale for human administration.

These and other aspects of the present invention will be apparent to those
skilled in the art from the teachings herein.
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What is Claimed Is:

1. A compound comprising a steroid, a B-agonist, an
anticholinergic, a mast cell stabilizer or a phosphodiesterase inhibitor to which is
directly or indirectly linked at least one NO or NO, group or a group which
stimulates endogenous production of NO or EDRF synthesis in vivo.

2. A compounds of claim 1 selected from the group consisting of:

(1) compounds having the structure:

Rs

wherein

A is selected from -CH=CH- or -CH,-CH,-;

R, is selected from

(1) -C(O)CH,-B-D wherein B is oxygen or sulfur; D is selected from

(i) -NO; (ii) -NO,; (iii) -C(Rg)-0-C(0)-Y-[C(R)(Rp],-T-Q in which Ry is
hydrogen, lower alkyl, cycloalkyl, aryl, alkylaryl, aryl or heteroaryl, Y is oxygen,
sulfur, or NR; in which R; is hydrogen, lower alkyl, lower haloalkyl, or heteroaryl,
R. and R are at each occurance independently selected from hydrogen, lower
alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl, alkylamino, dialkylamino, carboxy,
carboxamido, or taken together are carbonyl, cycloalky! or bridged cycloalkyl, p is
an integer from 1 to
6, T is a covalent bond, oxygen, sulfur or nitrogen and Q is selected from -NO or -
NO,; (iv) -C(0)-T'- [C(R,)(R)],- T>-Q wherein T' and T” are independently
selected from T and R, Ry, p, Q, and T are as defined above; (v) -C(O)-
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X N/u\r/ N s‘r
| X -
X Rqs

wherein X is halogen and Ry is selected from D or M and wherein Ris, Rys,
and R,y are defined as above.

3. A composition comprising (i) a therapeutically effective amount of a
steroid, a B-agonist, an anticholinergicya mast cell stabilizer or a PDE inhibitor
cand-(ii):a-compound’thai donates, .transfers.or-releases.nitric.oxide.or.stimulates_J

{"endogenous produstion™sf'NO or EDRF-in vivo}

4, The composition of claim 3 wherein
. (1) the steroid is selected from the group consisting of beclomethasone,
fluticasone, flunisolide, triamcinolone, butixocort, dexamethasone, fluocortin,
budesonide, tixocortol, tipredane and mometasone;

(ii) the B-agonist is selected from the group consisting ofﬁlﬁﬂéﬁl‘,f
i) P—-—_s“.“\h._ e VSl - ook ysguont Mt DUt N T o
(albuterol metaproteraol ,-terbutaline, pirbuterd!, Timiferol, clenbuterol, bitolterol _¢#
{and reproterol;
(iii) _the-anticholinergic-is-selected form the group consisting of "~ 4
ipratropium, ﬂmﬁ)ﬁiﬁﬁibtﬁﬁim‘and'rispenzepi'n'e;"‘a

(iv)  the mast cell stabilizer is selected from the group consisting of
cromolyn and nedocromil: and

- (v)  the PDE inhibitor is selected from the group consisting of
tolafentrine, piclamilast, rolipram, filaminast, denbufylline, and zardaverine.

e

5. The composition of claim 3 wherein the compound that donates,
transfers or releases nitric oxide is a S-nitrosothiol.

6. The composition of claim 5 wherein the S-nitrosothiol is selected from
the group consisting of those having the structures:

() CH;[C(R)(Rp]LSNO;

65



PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 :

(11) International Publication Number:

WO 00/47200 |

(71) Applicant (for all designated States except AT US): NOVAR-
TIS AG [CH/CH]; Schwarzwaldallee 215, CH-4058 Basel
(CH). .

(71) Applicant (for AT only): NOVARTIS-ERFINDUNGEN VER-
WALTUNGSGESELLSCHAFT M.B.H. [AT/AT]; Brunner
Strasse 59, A-1230 Vienna (AT).

‘?2) Inventors; and

~{75) Inventors/Applicants (for US only): HASSAN, Ian, Francis

[GB/GB]; 34 Kennedy Road, Horsham, West Sussex RH13
5DA (GB). CLARKE, Jeremy, Guy [GB/GB]; 8, Stirling
Way, Horsham, West Sussex RH13 5RP (GB). CUENOUD,
Bernard [CH/GB]; Lodge 2, Novartis Horsham Research,
Centre, Wimblehurst Road, Horsham, West Sussex RH12
5AB (GB).

1K 31/135, 31/46, A61P 11/00 Al .
ABIK 317135, ’ (43) International Publication Date: | 17 August 2000 (17.08.00)}
Int ti 1 Applicati Number: PCT/EP0O0/00958 (74) Agent: BECKER, Konrad; Novartis AG, Corporatc Intellectual ]
(21) International Application Number Property, Patent & Trademark Department, CH-4002 Basel
(22) International Filing Date: 7 February 2000 (07.02.00) (CH).
(30) Priority Data: (81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG,
9902689.0 8 February 1999 (08.02.99) GB BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE,

ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 1S, JP,
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
SD, SE, SG, SI, SK, SL, TJ, T™M, TR, TT, TZ, UA, UG,
Us, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, .
LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM,
AZ, BY, KG, KZ, MD, RU, TI, TM), European patent (AT,
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: COMBINATIONS OF FORMOTEROL AND A TIOTROPIUM SALT §

(57) Abstract

treatment of an inflammatory or obstructive airways disease.

A medicament containing, separately or together, (A) formoterol or a pharmaceutically acceptable salt thereof or a solvate of formoterol
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Combinations of Formoterol and a Tiotropium Salt

This invention relates to combinations of formoterol and a tiotropium salt and their use

for the treatment of inflammatory or obstructive airways diseases.

Formoterol,N—[Z-hydroxy-S-(1-hydroxy-2»((2-(4—methoxyphcnyl)-1-mcthylcthyl)amino)-

ethyl)phenyl}formamide, particularly in the form of its fumarate salt, is a bronchodilator
used in the treatment of inflammatory or obstructive airways diseases. Use of tiotropium
bromide, (1OL,ZB,SOL,7[3)-7-((hydfoxydi-i-thienylacetyl)oxy)-9,9-dimcthyl-3-oxa-9-azonia-
tricyclo(3.3.1.0**)-nonane bromide, in the treatment of chroni_c obstructive bronchitis is
described in US5610163. It has now surprisingly been found that a significant unexpected
therapeutic benefit, particularly a synergistic therapeutic benefit, in the treatment of
inflammatory or obstructive airways diseases can be obtained by combination thetapy
using formoterol, of a salt or solvate thereof, and a tiotropium salt. For instance, it is
possible using this combination therapy to reduce the dosages required for a given
therapeutic. effect considerably compared with those required using treatment with

formoterol or a tiotropium salt alone, thereby minimising possibly undesirable side effects.

In a further aspect, this combination therapy exhibits both a fast onset of action and a long
duration of action, so that patients feel a rapid improvement in their condition and, in view
of the long duration of action, a reduced need for short-acting rescue medicaments, such as
salbutamol or terbutaline. Surprisingly this effect is exhibited even when the two drugs are
administered at the same time, i.e. in a composition containing both drugs or sequentially,
- so that medicaments of the invention facilitate the treatment of inflammatory or
obstructive airways diseases with a medicament which need be administered only once a
day. Where necessary, medicaments of the invention can be used on demand in rescue
treatment of obstructive or inflammatory airways diseases, so that they facilitate treatment

of such diseases with a single medicament.

In one aspect, the present invention provides a medicament containing, separately or
together, (A) formoterol or a pharmaceutically acceptable salt thereof or a solvate of
formoterol or said salt and (B) a tiotropium salt of a pharmaceutically acceptable acid, for
simultaneous, sequential or separate administration in the treatment of an inflammatory or

obstructive airways disease.
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In another aspect, the present invention provides a method of treating an inflammatory or
obstructive airways disease which comprises administering to a subject in need of such

treatment effective amounts of (A) as hereinbefore defined and (B) as hereinbefore defined.

In a further aspect, the present invention provides a phamaceutical composition comprising
a mixture of effective amounts of (A) as hereinbefore defined and (B) as hereinbefore

defined, optionally together with a pharmaceutically acceptable carrier.

The present invention also provides (A) and (B) as hereinbefore defined for use in
combination therapy by simultaneous, sequential or separate administration in the

treatment of an inflammatory or obstructive airways disease.

The invention further provides the use of (A) as hereinbefore defined or (B) as hereinbefore
defined in the preparation of a medicament for combination therapy by simultaneous,
sequential or separate administration of (A) and (B) in the treatment of an inflammatory

or obstructive airways disease.

The present invention still further provides the use of (A) and (B) as hereinbefore defined
for the preparation of a medicament for combination therapy by simultaneous, sequential
or separate administration in the treatment of an inflammatory or obstructive airways

disease.

Pharmaceutically acceptable salts of formoterol include, for example, salts of inorganic

facxdsisuchlas,hxdrochlonc? hydrobromic, sulfuric and phosphoric acids, and organic _acxcLs/

TSTch . assfumaric, maleic, acetic, lactic, citric, | tartaric; ascorbic; succinic;-glutaric;-gluconic,
45 ik = LR R - RamiadE R T Rl Rt L VI T M e i j

N r——y

FricarballylicToleic, 'benzoic, prmethoxybenzoicwsalicylicNoTandpzHydE o“"'fy_li:gﬁ_”ﬁfﬁ_gig;::—/

e 2 R el e gt

pﬁ?ﬁlb@bcnzoic,g_'ms*_tl}gnesulfaﬁi§iwf_g'jblgcg§sulfoxﬂq'—“a'nd'"""“3=hydroxz-'3’-r_1_gphthalen'e

atboylic acidg ”

Component (A) may be in any isomeric form or mixture of isomeric forms, for examplé a
pure enantiomer, a mixture of enantiomers, a racemate or a mixture thereof. It may be in
the form of a solvate, for example a hydrate, thereof, for example as described in
US3994974 or USS5684199, and may be present in a particular crystalline form, for
example as described in WO95/05805. Preferably, component (A) is formoterol fumarate,

especially in the form of the dihydrate.
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The tiotropium salt (B) is preferably tiotropium methanesulfonate or , especially,
tiotropium  bromide,(10,2,4B,50,7B)-7-((hydroxydi-2-thienylacetyl)oxy)-9,9-dimethyl-3-
oxa-9-azoniatricyclo(3.3.1.0%*)-nonane bromide, the preparation of which is described in
US5610163.

Administration of the medicament or pharmaceutical composition as hereinbefore
described, i.e. with (A) and (B) in admixture or separate, is preferably by inhalation, i.e.
(A) and (B) or the mixture thereof are in inhalable form. The inhalable form of the
medicament i.e. of (A) and/or (B) may be, for example, an atomizable composition such as
an aerosol comprising the active ingredient, i.e. (A) and (B) separately or in admixture, in
solution or dispersion in a propellant, or a nebulizable composition comprising a
dispersion of the active ingredient in an aqueous, organic or aqueous/organic medium. For
example, the inhalable form of the medicament may be an aerosol comprising a mixture of
(A) and (B) in solution or dispersion in a propelldnt, or a combination of an aerosol
containing (A) in solution or dispersion in a propellant with an aerosol containing (B) in
solution or dispersion in a propellant. In another example, the inhalable form is a
nebulizable composition comprising a dispersion of (A) and (B) in an aqueous, organic or
aqueous/organic medium, or a combination of a dispersion of (A) in such a medium with a

dispersion of (B) in such a medium.

An aerosol composition suitable for use as the inhalable form of the medicament may
comprise the active ingredient in solution or dispersion in a propellant, which vmay be
chosen from any of the propellants known in the art. Suitable such propellants include
hydrocarbons such as n-propane, n-butane or isobutane or mixtures of two or more such
hydrocarbons, and halogen-substituted hydrocarbons, for example fluorine-substituted
methanes, ethanes, propanes, butanes, cyclopropanes or cyclobutanes, particularly
1,1,1,2-tetrafluoroethane (HFA134a) and 1,1,1,2,3,3,3-heptafluoropropane (HFA227), or
mixtures of two or more such halogen-substituted hydrocarbons. Where the active
ingredient is present in suspension in the propellant, i.e. where it is present in particulate
form dispersed in the propellant, the aerosol composition may also contain a lubricant and
a surfactant, which may be chosen from those lubricants and surfactants known in the art.
Other suitable aerosol compositions include surfactant-free or substantially surfactant-free
aerosol compositions. The aerosol composition may contain up to about 5% by weight,
for example 0.002 to 5%, 0.01 to 3%, 0.015 to 2%, 0.1t0 2%, 0.5 to 2% or 0.5 to 1%,
by weight of the active ingredient, based on the weight of the propellant. Where present,

the lubricant and surfactant may be in an amount up to 5% and 0.5% respectively by
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weight of the aerosol composition. The aerosol composition may also contain a co-solvent
such as ethanol in an amount up to 30% by weight of the composition, particularly for

administration from a pressurised metered dose inhalation device.

In another embodiment of the invention, the inhalable form is a dry powder, i.e. (A)
and/or (B) are present in a dry powder comprising finely divided (A) and/or (B) optionally
together with a finely divided pharmaceutically acceptable carrier, which is preferably
present and may be chosen from materials known as carriers in dry powder inhalation
compositions, for example saccharides, including monosaccharides, disaccharides,
polysaccharides and sugar alcohols such as arabinose, glucose, fructose, ribose, mannose,
sucrose, trehalose, lactose, maltose, starches, dextran or mannitol. An especially preferred
carrier is lactose. The dry powder may be in capsules of gelatin or plastic, or in blisters, for
use in a dry powder inhalation device, preferably in dosage units of 1 pg to 140 ug of the
active ingredient. Alternatively, the dry powder may be contained as a reservoir in a multi-

dose dry powder inhalation device.

In the finely divided particulate form of the medicament, and in the aerosol composition
whcre the active ingredient is present in particulate form, the active ingredient may have an
average particle diameter of up to about 10 um, for example 0.1 to 5 um, preferably 1 to §
um. The finely divided carrier, whcre present, generally has a maximum particle diameter
up to 300um, preferably up to 212 um and conveniently has a mean pérticlc diameter of
40 to 100um, preferably SO to 75 um. The particle size of the active ingredient, and that
of the carrier where present in dry powder compositions, can be reduced to the desired
level by conventional methods, for example by grinding in an air-jet mill, ball mill or
vibrator mill, microprecipitation, spray-drying, lyophilisation or recrystallisation from
supercritical media.

The inhalable medicament may be administered using an inhalation device suitable for the
inhalable form, such devices being well known in the art. Accordingly, the invention also
provides a pharmaceutical product comprising a medicament or pharmaceutical
composition as hereinbefore described in inhalable form as hereinbefore described in
association with one or more inhalation devices. In a further aspect, the invention provides
an inhalation device, or a pack of two or more inhalation devices, containing a

medicament or pharmaceutical composition as hereinbefore described in inhalable form as
hereinbefore described.

\
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Where the inhalable form of the active ingredient is an aerosol composition, the inhalation
device may be an aerosol vial provided with a valve adapted to deliver a metered dose,
such as 10 to 100 pl, e.g. 25 to 50 ul, of the composition, i.e. a device known as a metered
dose inhaler. Suitable such aerosol vials and procedures for containing within them
aerosol compositions under pressure are well known to those skilled in the art of
inhalation therapy. For example, an aerosol composition may be administered from a
coated can, for example as described in EP-A-0642992. Where the inhalable form of the
active ingredient is a nebulizable aqueous, organic or aqueous/organic dispersion, the
inhalation device may be a known nebulizer, for example a conventional pneumatic
nebulizer such as ah airjet nebulizer, or an ultrasonic nebulizer, which may contain, for
example, from 1 to 50 ml, commonly 1 to 10 ml, of the dispersion; or a hand-held
nebulizer, for example an electronically controlled device such as an AERx (ex Aradigm,
US) or a mechanical device such as a RESPIMAT '(Boehringer Ingelheim) nebulizer which
allows much smaller nebulized volumes, e.g. 10 to 100 pl, than conventional nebulizers.
Where the inhalable form of the active ingredient is the finely divided particulate form, the
inhalation device may be, for example, a dry powder inhalation device adapted to deliver
dry powder from a capsule or blister containing dry powder comprising a dosage unit of
(A) and/or (B), or a muitidose dry powder inhalation (MDPI) device adapted to deliver, for
example, 5-25 mg of dry powder comprising a dosage unit of (A) and/or (B) per actuation.
Suitable such dry powder inhalation devices are well known. For example, a suitable
device for delivery of dry powder in encapsulated form is that described in US3991761,
while a suitable MDPI device is that described in W097/20589.

The medicament of the invention is preferably a pharmaceutical composition comprising a
mixture of (A) as hereinbefore defined and (B) as hereinbefore defined, preferably together

with a pharmaceutically acceptable carrier as hereinbefore described.

The weight ratio of formoterol, or salt or solvate thereof, to tiotropium salt may be, in
general, from 72:1 to 1:160, for example from 72:1 to 1:120, from 72:1 to 1:80, from
60:1 to 1:80, from 60:1 to 1:70, from 50:1 to 1:60, from 60:1 to 1:50, from 50:1 to 1:50,
from 60:1 to 1:40, from 50:1 to 1:40, from 50:1 to 1:30, from 50:1 to 1:20, from 50:1 to
1:30, from 50:1 to 1:20, from 50:1 to 1:10, from 40:1 to 1:20, from 40:1 to 1:10, from
30:1 to 1:20, from 30:1 to 1:10, from 20:1 to 1:20, from 20:1 to 1:10, from 20:1 to 1:5,
from 16:1 to 1:4, from 10:1 to 1:5, from 6:1 to 1:4, or from 4:1 to 1:3. More usually, this
ratio is from 3:1 to 1:3, for example from 2.5:1 to 1:2, from 2:1 to 1:2, from 1.5:1 to

1:1.5, or from 1.5:1 to 1:1.2. The two drugs may be administered separately in the same
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ratio. Specific examples of this ratio include 3:1, 2.9:1, 2.8:1, 2.7:1. 2.6:1. 2.5:1. 2.4:1,
2.3:1, 2.2:1, 2.1:1, 2:1,1.9:1, 1.8:1, 1.7:1, 1.6:1, 1.5:1, 1.4:1, 1.3:1, 1.2:1, 1.1:1, 1:1,
1:1.1, 1:1.2, 1:1.3, 1:1.4, 1:1.5, 1:1.6, 1:1.7, 1:1.8, 1:1.9 and 1:2. The above weight
ratios apply particularly where (A) is formoterol fumarate dihydrate and (B) is tiotropium
bromide. Thus, since the molecular weights of formoterol fumarate dihydrate and
tiotropium bromide are 840.9 and 472.4 respectively, the corresponding molar ratios,
which apply to any forms of (A) and (B), can be readily calculated. For instance, the
above weight ratios of 60:1 and 1:80 correspond to molar ratios of 33.7:1 and 1:142.3

respectively.

A suitable daily dose of forfnotcrol, or salt or solvate thereof, particularly as formoterol
fumarate dihydrate, for inhalation may be from 1 to 72 pg, for example from 1 to 60 ng,
generally from 3 to 50 pg, preferably from 6 to 48 pg, for instance from 6 to 24 ng. A
suitable daily dose of tiotropium salt, particularly as tiotropium bromide, for inhalation
may be from 1 to 160 pg, for example from 1 to 120 pg, from 1 to 80ug, from 1 to 70pg,
from 1 to 60 pg, from 1 to 50 pg, from 1 to 40 pg, from 1 to 25 pg, preferably from 3 to
36 pg, for instance from 9 to 36 pg. The precise dose used will of course depend on the
condition to be treated, the patient and the efficiency of the inhalation device. The unit
doses of (A) and (B) and their frequency of administration may be chosen accordingly. A
suitable unit dose of formoterol component (A), particularly as formoterol fumarate
dihydrate, may be from 1 to 72 pg, for example from 1 to 60 pg, generally from 3 to 48
Mg, preferably from 6 to 36 pg, especially from 12 to 24 ug. A suitable unit dose of
tiotropium salt (B), particularly as tiotropium bromide, may bé from 1 pg to 80 pg, for
example from 1 jug to 50 pg, preferably from 3 ug to 36 pg, especially from 9 to 36 ug.

These unit doses may suitably be administered once or twice daily in accordance with the

suitable daily dose mentioned hereinbefore. For on demand usage, unit doses of 6ug to 12

ug of (A) and 3ug to 36ug of (B) are preferred.

In one preferred embodiment of the invention, when the medicament of the invention®is=a
pharmaceutical composition which is a dry powder in capsules containing a unit dose of
(A) and (B), for example for inhalation from a single capsule inhaler, the capsules mayI
suitably contain, where (A) is formoterol fumarate dihydrate, and (B) is tiotropiurrll
bromide, from 3 ug to 36 ug of (A), preferably from 6 g to 24 g of (A), especially fro

12 pg to 24 g of (A), and from 3 g to 80 ug of (B), preferably from S g to 50 ug of (B)}
especially from 9 to 36 ug of (B), together with a pharmaceutically acceptable carrier as

hereinbefore described in an amount to bring the total weight of dry powder per capsule to
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between 5 mg and 50mg, for example Smg, 10mg, 15mg, 20mg, 25mg, 30mg, 3Smg,
40mg, 45mg or 50mg, preferably 20 to 25 mg, especially 25 mg.

In another preferred embodiment of the invention, the medicament of the invention is a
pharmaceutical composition which is a dry powder for administration from a reservoir ofa
multi-dose dry powder inhaler adapted to deliver 3mg to 25 mg of powder containing a unit
dose of (A) and (B) per actuation, for example, where (A) is formoterol fumarate
dihydrate, and (B) is tiotropium bromide, a powder comprising, by weight, 3 to 36 parts,
preferably 6 to 24 parts, especially 12 to 24 parts of (A); 3 to 80 parts, preferably S to 50
parts, especially 9 to 36 parts of (B); and 2884 to 24994 parts, preferably 4884 to 14994

_parts, especially 4884 to 9994 parts of a pharmaceutically acceptable carrier as
hereinbefore described.

In accordance with the above, the invention also provides a pharmaceutical kit comprising
(A) and (B) as hereinbefore defined in separate unit dosage forms, said forms being suitable
for administration of (A) and (B) in effective amounts. Such a kit suitably further
comprises one or more inhalation devices for administration of (A) and (B). For example,
the kit may comprise one or more dry powder inhalation devices adapted to deliver dry
powder from a capsule, together with capsules containing a dry powder comprising a
dosage unit of (A) and capsules containing a dry powder comprising a dosage unit of (B).
In another example, the kit may comprise a multidose dry powder inhalation device
containing in the reservoir thereof a dry powder comprising (A) and a multidose dry
powder inhalaiton device containing in the reservoir thereof a dry powder comprising (B).
In a further example, the kit may comprise a metered dose inhaler containing an aerosol
comprising comprising (A) in a propellant and a metered dose inhaler containing an

aerosol comprising (B) in a propellant.

Treatment of inflammatory or obstructive airways diseases in accordance with the
invention may be symptomatic or prophylactic treatment. Inflammatory or obstructive
airways diseases to which the present invention is applicable include asthma of whatever
type or genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic)
asthma. Treatment of asthma is also to be understood as embracing treatment of subjects,
e.g. of less than 4 or § years of age, exhibiting wheezing symptoms and diagnosed or
diagnosable as “wheezy infants”, an established patient category of major medical concern
and now often identified as incipient or early-phase asthmatics. (For convenience this

particular asthmatic condition is referred to as “wheezy-infant syndrome”.)
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Example 2 - Dry Powder

Ingredient

PCT/EP00/00958

% by weight

Formoterol fumarate dihydrate

Tiotropium bromide

Lactose monohydrate

Example 3

0.05
0.05
99.90

A dry powder suitable for delivery from the reservoir of the multi-dose inhaler described in

WO97/20589 is prepared by mixing 12 parts of formoterol fumarate dihydrate which has

‘ e Y e e . . . . .
been ground to a mearparticle diameter of_l:Su—n_lsm an air-jet mill, 18 parts of tiotropium
] meter C

bromide which has been similarly ground’fora mean:patticleidiameteriofsl=Symand 4970.
e a%D

partsiofilactose Tionokydrate-having a-particle-diameter_below 212pumf

Examples 4 - 92

Example 3 is repeated, but using the amounts of the ingredients shown in the table below

in place of the amounts used in that Example :

Example | Formoterol Fumarate Tiotropium Bromide Lactose Monohydrate
Dihydrate (Parts) | (Parts) (Parts)
4 12 3 4985
5 12 9 4979
6 12 36 4952
7 12 80 4908
8 6 4991
9 6 9 4985
10 6 18 4976
11 6 36 4958
12 6 80 4914
13 18 4979
14 18 9 4973
15 18 18 4964
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16 18 36 4946
17 18 80 4902
18 24 3 4973
19 24 9 4967
20 24 18 4958
21 24 36 4940
22 24 80 4896
23 30 3 4967
124 1130 " "9 4961 %
25 30 18 4952
26 30 36 4934
27 30 80 4890
78 36 4961
29 36 9 4955
30 36 18 4946
31 36 36 4928
32 36 80 4884
33 6 9991
34 6 9 9985
35 6 18 9976
36 6 36 9958
37 6 80 9914
38 12 9985
39 12 9 9979
40 12 18 9970
41 12 36 9952
y) 12 80 9908
43 18 9979
44 18 9 9973
45 18 18 9964
46 18 36 9946
47 18 80 9902
48 24 9973
49 24 9 9967
30 24 18 9958
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Claims

1. A medicament containing, separately or together, (A) formoterol or a pharmaceutically
acceptable salt thereof or a solvate of formoterol or said salt and (B) a tiotropium salt of a
pharmaceutically acceptable acid, for simultaneous, sequential or separate administration

in the treatment of an inflammatory or obstructive airways disease.

2. A medicament according to claim 1 which is a phamaceutical composition comprising a
mixture of effective amounts of (A) and (B), optionally together with a pharmaceutically

acceptable carrier.
3. A medicament according to claim 1 or 2, in which (A) is formoterol fumarate.

4. A medicament according to claim 3, in which formoterol fumarate is in the form of the

dihydrate thereof.

5. A medicament according to any one of claims 1 to 4, in which (B) is tiotropium

bromide.
6. A medicament according any one of claims 1 to §, which is in inhalable form.

7. A medicament according to claim 6, in which (A) and/or (B) are present in an

atomizable composition.

8. A medicament according to claim 7, in which the inhalable form is an aerosol
comprising a mixture of (A) and (B) in solution or dispersion in a propellant, or a
combination of an aerosol containing (A) in solution or dispersion in a propellant with an

aerosol containing (B) in solution or dispersion in a propellant.

9. A medicament according to claim 7, in which the inhalable form is a nebulizable
composition comprising a dispersion of (A) and (B) in an aqueous, organic or
aqueous/organic medium or a combination of a dispersion of (A) in said medium with a

dispersion of (B) in said medium.
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10. A medicament according to claim 6, in which (A) and/or (B) are present in a dry
powder comprising finely divided (A) and/or (B) optionally together with a

pharmaceutically acceptable carrier in finely divided form.

11. A medicament according to claim 10, in which the carrier is present and is a

saccharide.
12. A medicament according to claim 11, in which the carrier is lactose.

13. A medicament according to any one of claims 10 to 12, in which (A) and/or (B) has an

average particle diameter up to 10 pum.

14. A medicament according to any one of the preceding claims, in which the weight ratio
of (A) to (B) is from 72:1 to 1:160.

15. A medicament according to claim 14, in which said ratio is from 60:1 to 1:80.
16. A medicament according to claim 15, in which said ratio is from 3:1 to 1:3.

17. A medicament according to claim 2, which is a dry powder in a capsule, the capsule
containing from 3 to 36 ug of (A) as formoterol fumarate dihydrate, from 3 to 80 ug of (B)
as tiotropium bromide and a pharmaceutically acceptable carrier in an amount to bring the

total weight of dry powder per capsule to betwen Smg and 50 mg.

18. A medicament according to claim 2, which is a dry powder comprising, by weight, 3 to
36 parts of (A) as formoterol fumarate dihydrate, 3 to 80 parts of (B) as tiotropium
bromide and 2884 to 24994 parts of a phatmaceutically acceptable carrier.

19. The use of (A) as defined in any one of claims 1, 3 and 4 or (B) as defined in claim 1
or 5 in the preparation of a medicament for combination therapy by simultaneous,
sequential or separate administration of (A) and (B) in the treatment of an inflammatory

or obstructive airways disease.

20. The use of (A) as defined in claim 1, 3 or 4 and (B) as defined in claim 1 or § for the
preparation of a medicament for combination therapy by simultaneous, sequential or

separate administration in the treatment of an inflammatory or obstructive airways disease.
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