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Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,
domiciliada en Bogotd, en la Carrera 11 A No. 94-76 Of. 305, obrando
como apoderada de la sociedad NOVARTIS AG., domiciliada en Basilea,
Suiza, solicitante de la patente de la referencia, pido a usted que se proceda a
examinar si la invencién, cuya patente se tramita en el expediente de la
referencia, es patentable.
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisidon 486 de la Comisiéon de la Comunidad Andina, se le comunica:

Documentos estudiados:

Los textos estudiados fueron la descripcién (Folios: 3a 30) y las reivindicaciones 1
a 19 (Folios: 46 a 48).

La presente solicitud reivindica prioridad britanica N° GB9903759.0 de 18 de febrero
de 1999 y cumple con lo establecido en los articulos 9, 10 y 11 de la Decision 486
de la Comisién de la Comunidad Andina.

Objeto de invencion:

La presente solicitud se titula: “Combinaciones de un agonista de beta-2 (formoterol
0 una sal o un solvato de este) y un esteroide usadas para el tratamiento de
enfermedades inflamatorias u obstructivas de las vias aéreas”.

El objeto de la presente solicitud se refiere a combinaciones de un agonista de beta-
2 y un esteroide, y a su uso para el tratamiento de enfermedades inflamatorias u
obstructivas de las vias aéreas.

Segun la descripcién, el formoterol, particularmente en la forma de su sal de
fumarato, es un broncodilatador utilizado en el tratamiento de enfermedades
inflamatorias u obstructivas de las vias aéreas. El propionato de fluticasona es un
corticosteroide antiinflamatorio. De una manera sorprendente, ahora se ha
encontrado que se puede obtener un beneficio terapéutico inesperado significativo,
particularmente un beneficio terapéutico sinérgico, en el tratamiento de
enfermedades inflamatorias u obstructivas de las vias aéreas, mediante la utilizacién
de una composicidon que contenga formoterol, o una sal o solvato del mismo, y
propionato de fluticasona. Por ejemplo, es posible utilizar esta composicién para
reducir las dosificaciones de propionato de fluticasona requeridas para un efecto
terapéutico dado, considerablemente comparadas con aquellas requeridas utilizando
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el tratamiento con propionato de fluticasona solamente, minimizando de esta manera
los efectos secundarios posiblemente indeseables. Se ha encontrado que Ias
composiciones que contienen formoterol y propionato de fluticasona inducen una
actividad anti-inflamatoria que es significativamente mayor que aquella inducida por
formoterol o propionato de fluticasona solo, y que se puede reducir de una manera
significativa la cantidad de propionato de fluticasona necesaria para un efecto anti-
inflamatorio dado cuando se utiliza mezclado con formoterol, reduciendo de este
modo el riesgo de efectos secundarios indeseables por la exposicion repedida al
esteroide involucrado en el tratamiento de enfermedades inflamatorias u obstructivas
de las vias aéreas.

Lo que se revivindica como novedoso es |o siguiente:

Un composicion farmacéutica, la cual comprende (A) formoterol o una sal
farmacéuticamente aceptable del mismo, o un solvato de formoterol o de dicha sal, y
(B) propionato de fluticasona.

E! objeto de la solicitud definido anteriormente se clasificd en la IPC A61K 31/56.

Claridad de la solicitud:

El articulo 30 de la Decisién 486 de la Comisién de la Comunidad Andina establece que: “Las
reivindicaciones definiran la materia que se desea proteger mediante la patente. Deben ser claras y
concisas y estar enteramente sustentadas por la descripcion.

Las reivindicaciones podran ser independientes o dependientes. Una reivindicacion sera independiente
cuando defina la materia que se desea proteger sin referencia a otra reivindicacién anterior. Una
reivindicacion sera dependiente cuando defina la materia que se desea proteger refiriéndose a una
reivindicacioén anterior. Una reivindicacion que se refiera a dos o mas reivindicaciones anteriores se
considerara una reivindicacion dependiente multiple.”

De acuerdo con lo anterior, el titulo debe estar acorde con o reivindicado, ya que en
el titulo no se especifica el esteroide nombrado, mientras que en las reivindicaciones
se mencionan: formoterol y fluticasona como componentes de la composicion.

Determinacion del estado de la técnica:

El articulo 16 de la Decision 486 de la Comision de la Comunidad Andina establece que "El estado de la
técnica comprendera todo lo que haya sido accesible al publico por una descripcion escrita u oral,
utilizacion, comercializacion o cualquier otro medio antes de la fecha de presentacién de la solicitud de
Patente o, en su caso, de la prioridad reconocida,

Sdlo para el efecto de la determinacion de la novedad, también se considerara dentro del estado de la
técnica, el contenido de una solicitud de patente en tramite ante la oficina nacional competente, cuya
fecha de presentacion o de prioridad fuese anterior a la fecha de presentacion o de prioridad de la
solicitud de patente que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo previsto en el articulo
40"

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es: 18/02/1999, se buscaron documentos del estado de
la técnica relacionados, con fecha de publicacién anterior a esta.

Se hizo la busqueda de documentos relevantes en el estado de la técnica,
entendiendo como estado de la técnica la definicién provista en el articulo 16 de la
Decision 486 de la Comision de la Comunidad Andina y las excepciones fijadas en el
articulo 17 de la misma.
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Se encontr6 como anterioridades (documentos cuya fecha de publicacion es
anterior a la fecha de presentacion de la primera solicitud de patente sobre la cual
se reivindica prioridad o de la fecha de presentacién de esta solicitud) que pueden
afectar la patentabilidad del objeto de la presente solicitud:

Fecha de
o i
N Documento Titulo Publicacién
1 | Art. Revista' Combination Therapy 1998
> Art. Revista® Efficacy of inhaled corticosteroids in 1998
asthma
Effects of the long acting B2-agonists
3 Art. Revista® Formoterol on asthma control in 1996

asthmatic patients using inhaled
corticosteroids
Metered dose inhaler for fluticasone | 17 de octubre de
propionate 1996

5 | WO 95/05805 | Process for conditioning substances | 2 °© marzo de

4 | WO 96/32151

1995
6 | WO 98/34595 Medical aerosol formulations 1= de1ag%%sto de
7 | WO 98/41193 | Preparation of powder agglomerates 24 dzesi%té%mbre

Evaluacion de los requisitos de Patentabilidad:

El Articulo 14 de la Decision 486 de la Comision de la Comunidad Andina el cual establece: "Los Paises
Miembros otorgaran Patentes para las invenciones, sean de producto o de procedimiento en todos los
campos de la tecnologia siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial”,

Se procedidé a evaluar los requisitos de novedad, nivel inventivo y aplicacion
industrial con el fin de establecer la patentabilidad de la invencion reivindicada en la
solicitud en estudio.

Evaluacion de Novedad:

El articulo 16 de la Decision 486 de la Comision de la Comunidad Andina establece que "Una invencion
se considerara nueva cuando no esta comprendida en el estado de la técnica”, "El estado de la técnica
comprendera todo lo que haya sido accesible al pablico por una descripcion escrita u oral, utilizacion,
comercializacion o cualquier otro medio antes de la fecha de presentacion de la solicitud de patente o,
en su caso, de la prioridad reconocida.

Solo para el efecto de la determinacion de la novedad, también se considerara dentro del estado de la
técnica, el contenido de una solicitud de patente en tramite ante la oficina nacional competente, cuya
fecha de presentacion o de prioridad fuese anterior a la fecha de presentacion o de prioridad de la
solicitud de patente que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo previsto en el articulo
40",

1 “Combination therapy”. O’Connor, Pulmonary Pharmacology & Therapeutics,
1998, 11, 397-399.

2 “Efficacy of inhaled corticosteroids in asthma”. Barnes, The Journal of
Allergy and Clinical Immunology, 1998, Vol. 102(4), page 531-538.

3 “Effects of the long acting B2-agonist Formoterol on asthma control in
asthmatic patients using inhaled corticosteroids”-van der Molen et al,
Thorax, 1996, 52, pages 535-539.
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Esta se evalud por comparacion entre lo solicitado y los documentos encontrados en
el estado de la técnica y que se relacionan con el objeto reivindicado y de acuerdo
con la definicion de novedad del Articulo 16 de la Decisidn 486 de la Comision de la
Comunidad Andina.

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado en
las anterioridades, tenemos que:

La Solicitud de Patente Colombiana No. 00009234 menciona una composicion
farmacéutica, la cual comprende (A) Formoterol o una sal farmacéuticamente
aceptable del mismo, o un solvato de formoterol o de dicha sal y (B) propionato de
fluticasona.

El documento WO 96/32151 (folios: 94 a 98) menciona formulaciones de fluticasona
propionato empleando un inhalador. La fluticasona propionato puede estar
combinada con uno o mas principios activos entre los cuales esta el formoterol. Por
lo tanto, se ve claramente la combinacion de fluticasona propionato y formoterol en
una composicién farmacéutica, tal como esta en la presente solicitud.

El documento WO 98/34595 (folios: 99 y 100) menciona formulaciones en aerosol de
un agonista B, como el formoterol y que puede estar combinado con un
corticosteroide como la fluticasona.

Como se observa, el objeto de esta solicitud puede seridéntico alo comprendido en
el estado de la técnica, con lo cual se considera que podria no cumplir con el
requisito de Novedad.

Evaluacion de Nivel Inventivo:

El articulo 18 de la Decision 486 de la Comisién de la Comunidad Andina establece que "Se considerara
que una invencion tiene nivel inventivo, si para una persona del oficio normalmente versada en la
materia técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado de
manera evidente del estado de la técnica”.

El Nivel Inventivo se evalud por comparacién entre lo solicitado y encontrado en el
estado de la técnica y que se relaciona con el objeto reivindicado y de acuerdo con
la definicion de nivel inventivo del Articulo 18 de la Decisidn 486 de la Comision de
la Comunidad Andina.

La Solicitud de Patente Colombiana No. 00009234 menciona una composicién
farmacéutica, la cual comprende (A) Formoterol o una sal farmacéuticamente
aceptable del mismo, o un solvato de formoterol o de dicha sal y (B) propionato de
fluticasona.

El articulo de revista (1) “Combination Therapy” (folios: 101 a 103) menciona el
empleo de agonistas B, junto con corticosteroides administrados por inhalacién como
una alternativa para la administracion a altas dosis de corticosteroides inhalados en
pacientes con asma aguda (ver folio: 103); el formoterol ha sido mencionado como
un agonista (3, especifico y se menciona la fluticasona como corticosteroide.
También se dice que al emplearse el agonista B, salmeterol con fluticasona, mejora
la actividad contra el asma, y se puede disminuir la dosis de fluticasona (ver folio:
102).
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El articulo de revista (2) titulado: “Efficacy of inhaled corticosteroids in asthma”
(folios: 104 a 107) menciona la fluticasona propionato en la lista de corticosteroides
usados en el tratamiento de enfermedades inflamatorias; asimismo, se menciona que
puede ser adicionado a la terapia con corticosteroides compuestos tales como
salmeterol o formoterol, ya que se ha reportado que la combinacion de
corticosteroides con salmeterol o formoterol es mas efectiva en el tratamiento del
asma que la terapia donde se aumenta la dosis del corticosteroide.

El articulo de revista (3) titulado: “Effects of the long acting 3 agonist formoterol on
asthma control in asthmatic patients using inhaled corticosteroids” (folios: 108 a 112)
menciona, como lo indica el titulo, el efecto del formoterol en el control del asma en
pacientes asmaticos empleando corticosteroides; se dice que el formoterol es un
farmaco seguro cuando se emplea por inhalacion junto con corticosteroides.

El documento WO 95/05805 (folios: 113 a 116) menciona un proceso mediante el
cual se producen formas cristalinas de sustancias, que se pueden almacenar y usar
sin que se pierdan sus propiedades aerodinamicas requeridas para administracion
por inhalacidon. Tales sustancias pueden ser: formoterol (por ejemplo fumarato) y
fluticasona (por ejemplo el propionato), o mezclas de los mismos, y cuyo vehiculo
puede ser un azucar como la lactosa.

El documento WO 98/41193 (folios: 117 a 119) menciona formas de dosificacion
donde el agente activo esta seleccionado de al menos un miembro de: mometasona
furoato, beclometasona dipropionato, budesonida, fluticasona, dexametasona,
formoterol, entre otros. Es decir, para una persona medianamente versada en la
materia es claro que si se dice “al menos un miembro de” significa que la formulacion
puede estar compuesta por uno o mas agentes de los que aparecen en la lista citada
en esta anterioridad. Asi que se sugieren formulaciones de fluticasona con
formoterol.

Estos documentos citados como anterioridades revelan composiciones
farmacéuticas que comprenden un agonista 82 como lo es el formoterol y un
corticosteroide como es la fluticasona. De hecho, estas anterioridades muestran las
bondades de la utilizacion de la combinacion de estos dos tipos de farmacos y no
solamente uno de ellos para terapias contra el asma. Tras la combinacion de estos
agentes activos se obtiene una mejora en la actividad y se emplea menor dosis en
caso que se empleara solo uno de estos agentes en la terapia.

La respuesta al problema técnico que se pretendia resolver, resulta obvia partiendo
de las anterioridades en mencioén.

Como se observa, el objeto de esta solicitud podria resultar obvio para una persona
del oficio normalmente versada en la materia y derivarse de manera evidente del
estado de la técnica.

Evaluacion de la Aplicacion Industrial:

El articulo 19 de la Decision 486 de la Comision de la Comunidad Andina establece que "Se considerara
que una invencion es susceptible de aplicacion industrial, cuando su objeto pueda ser producido o
utilizado en cualquier tipo de industria, entendiéndose por industria la referida a cualquier actividad
productiva, incluidos los servicios”

E! objeto de la presente solicitud cumple con el requisito de Aplicacion Industrial.



N

En conclusion los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

N° Documento Relvindigaciones Requisito que afecta
afectadas

1 Art. Revista' 1a19 Nivel Inventivo
FZ Art. Revista” 1a19 Nivel Inventivo

3 Art. Revista® 1a19 Nivel Inventivo

4 WO 96/32151 L 1219 Novedad

5 WO 95/05805 1a19 Nivel Inventivo

6 WO 98/34595 1a19 Novedad

7 WO 98/41193 1a19 Nivel Inventivo

En cumplimiento de! articulo 45 de la Decisidn 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacién de la presente comunicacion. En
caso de no dar respuesta al presente requerimiento 0 si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primerp de la Circular Unica N° 10 de 2001.

r}‘i '

ALIX CARME ZESPEDES DE VERGEL
Jefe de la Divisién de Nuevas Creaciones

El  anterior requ%rimiento fue notificado por fijaciobn en lista, de
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1 “Combination therapy”. O’'Connor, Pulmonary Pharmacology & Therapeutics,
1998, 11, 397-399.

2 “Efficacy of inhaled corticosteroids in asthma”. Barnes, The Journal of
Allergy and Clinical Immunology, 1998, Vol. 102(4), page 531-538.

3 “Effects of the long acting B2-agonist Formoterol on asthma control in
asthmatic patients using inhaled corticosteroids”-van der Molen et al,
Thorax, 1996, 52, pages 535-539.
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(57) Abstract

A metered dose inhaler having part or all of its internal surfaces coated with one or more fluorocarbon polymers, optionally

in combination with one or more nonfluorocarbon polymers, for dispensing

an inhalation drug formulation comprising fluticasone

propionate, or a physiologically acceptable solvate thereof, and a fluorocarbon propellant, optionally in combination with one or more

other pharmacologically active agents or one or more excipients.
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Some aerosol drugs tend to adhere to the inner surfaces, i.e., walls of the can,
valves, and caps, of the MDI. This can lead to the patient getting significantly
less than the prescribed amount of drug upon each activation of the MDI. The
problem is particularly acute with hydrofluoroalkane (also known as simply
“fluorocarbon”) propellant systems, e.g., P134a and P227, under development in
recent years to replace chlorofluorocarbons such as P11, P114 and P12.

We have found that coating the interior can surfaces of MDI's with a fluorocarbon
polymer significantly reduces or essentially eliminates the problem of adhesion or
deposition of fluticasone propionate on the can walls and thus ensures consistent
delivery of medication in aerosol from the MDI.

SUMMARY OF THE INVENTION
A metered dose inhaler having part or all of its internal surfaces coated with one

or more fluorocarbon polymers, optionally in combination with one or more non-
fluorocarbon polymers, for dispensing an inhalation drug formulation comprising

fluticasone propionate, or a physiologically acceptable solvate thereof, and a -
fluorocarbon propellant optionally in combination with one or more other

pharmacologically active agents or one or more excipients.
DETAILED DESCRIPTION OF THE INVENTION

The term *metered dose inhaler* or *MDI* means a unit comprising a can, a
crimped cap covering the mouth of the can, and a drug metering valve situated in
the cap , while the term "MDI system" also includes a suitable channelling device.
The terms "MD! can® means the container without the cap and valve. The term
*drug metering valve* or "MDI valve" refers to a valve and its associated
mechanisms which delivers a predetermined amount of drug formulation from an
MD! upon each activation. The channelling device may comprise, for example,
an actuating device for the valve and a cylindrical or cone-like passage through
which medicament may be delivered trom the filled MDI can via the MDI vaive to
the nose or mouth of a patient, e.g. a mouthpiece actuator. The relation of the
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parts of a typical MDI is illustrated in US Patent 5,261,538 incorporated herein by
reference.

The term “fluorocarbon polymers” means a polymer in which one or more of the
hydrogen atoms of the hydrocarbon chain have been replaced by fluorine atoms.
Thus, “fluorocarbon polymers” include perfluorocarbon, hydrofluorocarbon,
chlorofluorocarbon, hydro-chlorofluorocarbon polymers or other halogen
substituted derivatives thereof. The “fluorocarbon polymers” may be branched,
homo-polymers or co-polymers.

U.S. Patent No. 4,335,121, incorporated herein by reference, teaches an
antiinflammatory steroid compound known by the chemical name [(6a, 11b, 163,
17a)-6, 9-difluoro-11-hydroxy-16-methyl-3-oxo-17-(1 -oxopropoxy) androsta-1, 4-
diene-17-carbothioic acid, S-fluoromethyl ester and the generic name *fluticasone
propionate®. Fluticasone propionate in aerosol form, has been accepted by the
medical community as useful in the treatment of asthma and is marketed under
the trademarks "Flovent * and "Flonase". Fluticasone propionate may also be
used in the form of a physiologically acceptable solvate.

The term *drug formulation* means fluticasone propionate (or a physiologically
acceptable solvate thereof) optionally in combination with one or more other
pharmacologically active agents such as other antiinflammatory agents,
analgesic agents or other respiratory drugs and optionally containing one or more
excipients, and a fluorocarbon propeliant. The term “excipients” as used herein
means chemical agents having little or no pharmacological activity (for the
quantities used) but which enhance the drug formulation or the performance of
the MDI system. For example, excipients include but are not limited to
surfactants, preservatives, flavorings, antioxidants, antiaggregating agents, and
cosolvents, e.g., ethanol and diethyl ether.

Suitable surfactants are generally known in the art, for example, those
surfactants disclosed in European Patent Application No. 0327777. The amount
of surfactant employed is desirably in the range of 0.0001% to 50% weight to
weight ratio relative to the drug, in particular 0.05 to 5% weight to weight ratio. A
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particularly useful surfactant is 1,2-di[7-(F-hexy!) hexanoyl]-glycero-3-phospho-
N,N,N-trimethylethanolamine also known as 3, 5, 9-trioxa-4-phosphadocosan-1-
aminium, 17, 17, 18, 18, 19, 19, 20, 20, 21, 21, 22, 22, 22-tridecafluoro-7-[(8, 8,
98, 9,10, 10, 11, 11, 12, 12, 13, 13, 13-tridecafluoro-1-oxotridecyl)oxy]-4-hydroxy-
N, N,N-trimethyl-10-0x0-, inner salt, 4-oxide.

A polar cosolvent such as CM aliphatic alcohols and polyols e.g. ethanol,
isopropanol and propylene glycol, preferably ethanol, may be included in the drug
formulation in the desired amount, either as the only excipient or in addition to
other excipients such as surfactants. Suitably, the drug formulation may contain
0.01 to 5% w/w based on the propellant of a polar cosolvent e.g. ethanol,
preferably 0.1 to 5% w/w e.g. about 0.1 t0 1% w/w.

It will be appreciated by those skilled in the art that the drug formulation for use in
the invention may, if desired, contain fluticasone propionate (or a physiologically
acceptable solvate thereof) in combination with one or more other
pharmacologically active agents. Such medicaments may be selected from any
suitable drug useful in inhalation therapy. Appropriate medicaments may thus be
selected from, for example, analgesics, e.g. codeine, dihydromorphine,
ergotamine, fentanyl or morphine; anginal preparations, e.g. diltiazem;
antiallergics, e.g. cromoglycate, ketotifen or nedocromil; antiinfectives e.g.
cephalosporins, penicillins, streptomycin, sulphonamides, tetracyclines and
pentamidine; antihistamines, e.g. methapyrilene; anti-inflammatories, e.g.
beclomethasone (e.g. the dipropionate), flunisolide, budesonide, tipredane or
triamcinolone acetonide; antitussives, e.g. noscapine; bronchodilators, e.g.
salbutamol, saimeterol, ephedrine, adrenaline, fenoterol, formoterol, isoprenaline,
metaproterenol, phenylephrine, phenylpropanolamine, pirbuterol, reproterol,
rimiterol, terbutaline, isoetharine, tulobuterol, orciprenaline, or (-)-4-amino-3,5-
dichloro-  a -[[[6-[2-(2-pyridinyl)ethoxy]hexy(lamino]jmethyl]benzenemethanot;
diuretics, e.g. amiloride; anticholinergics e.g. ipratropium, atropine or oxitropium;
hormones, e.g. cortisone, hydrocortisone or prednisolone; xanthines e.g.
aminophylline, choline theophyliinate, lysine theophyllinate or theophylline; and
therapeutic proteins and peptides, e.g. insulin or glucagon. It will be clear to a
person skilled in the art that, where appropriate, the medicaments may be used in

2
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the form of salts (e.g. as alkali metal or amine salts or as acid addition salts) or as
esters (e.g. lower alkyl esters) or as solvates (e.g. hydrates) to optimise the
activity and/or stability of the medicament and/or to minimise the solubility of the
medicament in the propeliant.

Particularly preferred drug formulations contain fluticasone propionate (or a
physiologically acceptable solvate thereof) in combination with a bronchodilator
such as salbutamol (e.g. as the free base or the sulphate salt) or salmeterol (e.g.
as the xinafoate salt).

A particularly preferred drug combination is fluticasone propionate and saimeterol
xinafoate.

*Propellants® used herein mean pharmacologically inert liquids with boiling points
from about room temperature (25°C) to about -25°C which singly or in
combination exert a high vapor pressure at room temperature. Upon activation of
the MDI system, the high vapor pressure of the propeliant in the MDI forces a
metered amount of drug formulation out through the metering vaive then the
propellant very rapidly vaporizes dispersing the drug particles. The propellants
used in the present invention are low boiling fluorocarbons; in particular, 1,1,1,2-
tetrafluoroethane also known as "propellant 134a" or *P 134a" and 1,1,1,2,3,3,3-
heptafiuoro-n-propane also known as “propsllant 227" or P 227",

Drug formulations for use in the invention may be free or substantially free of
formulation excipients e.g. surfactants and cosolvents etc. Such drug
formulations are advantageous since they may be substantially taste and odour
free, less irritant and less toxic than excipient-containing formulations. Thus, a
preferred drug formulation consists essentially of fluticasone propionate, or a
physiologically acceptable salt thereof, optionally in combination with one or more
other pharmacologically active agents particularly salmeterol (e.g. in the form of
the xinafoate salt), and a fluorocarbon propellant. Preferred propellarnts are
1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptatluoro-n-propane or mixtures
thereof, and especially 1,1,1,2-tetrafluoroethane.
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(57) Abstract

The invention concems a pressure-liquified propellant mixture for aerosols, said mixture comprising a fluoridated alkane, in particular
1,1,1,2—tetrafluoroethane and/or 1,1,1,2,3,3,3-heptafluoropropane, and carbon dioxide. This mixture improves the wetting properties for
pharmaceutical active substances, whereby existing formulation problems with hydrofluoroalkanes as concerns suspension and solution
aerosols can be overcome and hence improved medical aerosol formulations can be obtained. By using carbon dioxide, the pressure and
hence the particle size distribution can be influenced in targeted manner, and by removing oxygen from the hydrofluoroalkanes the stability
.| during storage of oxidation-sensitive active substances can be improved.

(57) Zusammenfassung

Ein druckverfliissigtes Treibimittelgemisch fiir Aerosole, umfassend ein fluoriertes Alkan, insbesondere 1,1,1,2-Tetrafluorethan
und/oder 1,1,1,2,3,3,3-Heptafluorpropan, und Kohlendioxid, ermoglicht eine Verbesserung der Benetzungseigenschaften fiir pharmazeutische
Wirkstoffe, wobei man die mit Hydrofiuoralkanen bestehenden Formulierungsprobleme in Bezug auf Suspensions— als auch Lésungsaerosole
iiberwinden und damit verbesserte medizinische Aerosolformulierungen erhaiten kann. Mit Hilfe von Kohlendioxid ist es auch maglich, den
Druck und damit die Teilchengréssenverteilung gezielt zu beeinflussen sowie durch Verdringung von Sauerstoff aus den Hydrofluoralkanen
die Lagerstabilitit von oxidationsempfindlichen Wirkstoffen zu verbessern.
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13. Rerosolformulierung nach einem der Anspriche 9 bis 12,
dadurch gekennzeichnet, dass sie bei 20°C einen Druck von 3

bis 12 bar, vorzugsweise 4 bis 7 bar, aufweist.

14. Aerosolformulierung nach einem der Anspriche 9 bis 13,
dadurch gekennzeichnet, dass der Kohlendioxidgehalt 0,0001

bis 10 Gew.-%, vorzugsweise 0,01 bis 6 Gew.-%, betragt.

15. Aerosolformulierung nach einem der Anspriche 9 bis 14,
dadurch gekennzeichnet, dass sie zus&dtzlich ein Cosolvens
in einer Menge von 0,1 bis 50 Gew.-%, vorzugsweilse 1 bis 30

Gew.-%, enthalt.

16. Aerosolformulierung nach Anspruch 15, dadurch gekenn-
zeichnet, dass sie als Cosolvens Wasser, Ethanol, Propanol,
Ethylenglykol, Propylenglykol, Propan, Butan, Isobutan,
Pentan, Dimethylether oder Diethylether enthalt.

17. Rerosolformulierung nach einem der Anspriiche 9 bis 16,
dadurch gekennzeichnet, dass sie als Wirkstoff ein Betami-
metikum, vorzugsweise Salbutamol, Formoterol, Salmeterol,
Salbutamol, Fenoterol, Clenbuterol, Terbutalin, Bambuterol,
Broxaterol, Epinephrin, Isoprenalin, Orciprenalin, Hexo-

prenalin, Tulobuterol, Reproterol oder Bamethan, enthalt.

18. Rerosolformulierung nach einem der Anspriche 9 bis 16,
dadurch gekennzeichnet, dass sie als Wirkstoff ein Corti-
coid, vorzugsweise Beclomethason, Betamethason, Ciclome-

thason, Dexamethason, Triamcinolon, Budesonid, Butixocort,
Ciclesonid, Fluticason, Flunisolid, Icomethason Mometason,

Tixocortol oder Loteprednol, enthalt.
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INTRODUCTION

It has been known for many years that asthma is
associated with airway inflammation.! Until the early
1980s, regular short-acting inhaled B,-agonists were
regarded as mainstay therapy for mild to moderate
disease.? Additional treatment with oral theophylline,
cromolyn and, to a lesser extent, inhaled steroids was
given to those patients with more severe disease.
The important role of inflammation was implicitly
recognized by the use of maintenance and oral steroid
therapy in patients with very advanced disease.

Since the mid 1980s, our research endeavours have
been directed towards clarifying and elucidating the
inflammatory mechanisms that underlie asthma.* As
a consequence of this research, the first major inter-
national guidelines were drafted towards the end of
the last decade. These guidelines quite rightly focused
on the need for inhaled steroid therapy as first-line
treatment for the majority of patients with mild to
moderate asthma.*

BACKGROUND TO COMBINATION THERAPY

There was a common consensus in Europe, Australia
and Canada that inhaled steroids be prescribed in
increasing doses up to a maximum of 2000 ug per
day of- beclomethasone dipropionate or equivalent.
Inhaled short-acting B-agonists were only to be used
for symptom relief. The USA was reluctant to use
such high doses of inhaled steroids and in some cases
oral theophylline and/or cromolyn were advocated as
first-line therapy.

Moreover, in Europe, the guidelines suggested that
combination therapy should only be used in those
patients with on-going symptoms despite high-dose
inhaled steroids. Before the advent of long-acting B-
agonists, the guidelines suggested that add-on treat-
ment with theophylline and/or anti-cholinergics be
given to those patients with severe disease already
taking high-dose inhaled steroids.®

The widespread exposure and adherence to the

guidelines by the early 1990s has led to an increased
use of inhaled steroids amongst physicians and allied
health care professionals across many countries.”®
Indeed, the average dose of inhaled steroids has in-
creased several fold over the past 10-15 years. This
poses the question of what is an appropriate use for
inhaled steroids. Several authors have indicated that
the majority of patients do not derive any benefit
from increasing the dose of inhaled steroids above
1000 pg, as they have reached the plateau of their
steroid dose-response curve, Moreover, systemic ab-
sorption of inhaled steroids increases exponentially
once the daily dose is increased beyond 1000 pg. Thus
the benefit risk ratio of inhaled steroids appears to be
altered once the total daily dose exceeds 1000 pg.*
This leaves clinicians with the dilemma of what to do
with those patients with persistent symptoms, despite
high doses of inhaled steroids.

Salmeterol and formoterol became available in the
early 1990s. There was a reluctance to embrace these
drugs for use on a regular basis except in patients
with severe disease. This is indeed reflected in revised
guidelines of the early 1990s." These drugs were
regarded as being useful at step 4 (i.e. patients with
symptoms despite high doses of inhaled steroids).
Much concern had been expressed about the use
of regular B-agonists. Firstly, several asthma experts
feared that patients, alrcady refuctant to take inhaled
steroids, may opt to use long-acting P-agonists as
mono-therapy. Moreover, several studies have sug-
gested that the regular use of B-agonists may be
detrimental 1o asthma control.'*-1

STUDIES ON COMBINATION THERAPY

More recently, several studies have shown that, in
uncontrolled asthma, the addition of long-acting f-
agonists to low-dose inhaled steroids provides equi-
valent control to increasing the dose of inhaled ster-
oids. The first study of Greening and Ind enrolled
450 patients with symptomatic asthma despite regular
maintenance by beclomethasone dipropionate 400 ug
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daily."* After a 2-week run-in period on this low-
dose inhaled steroid, patients with significant asthma
symptoms, diurnal variations in peak flow and in-
creased use of short-acting B-agents were randomized
in double-blind parallel group fashion to receive either
the same dose of beclomethasone dipropionate plus
salmeterol 50 g BD or increased dose of beclo-
methasone dipropionate 1000 g daily. These subjects
were followed for 6 months, during which time clinic
lung function, twice daily morning and evening home
peak flow rates, symptom scores and use of rescue
medication were recorded. In all parameters measured,
the group taking low-dose beclomethasone di-
propionate plus added salmeterol did at least as well, if
not better, than the high beclomethasone dipropionate
group. Furthermore, on retrospective evaluation of
the exacerbation rates over the course of the study,
there was no difference between either group.

There were a number of criticisms of this study.
Firstly, there was no true placebo limb. The data from
this study does not address the question whether
or not these patients might improve on low-dose
beclomethasone dipropionate alone. Secondly, the
study measured lung function or surrogates of lung
function, parameters likely to improve with a potent
long-acting bronchodilator, but did not measure any
direct or surrogate markers of airway inflammation.
Thirdly, a 6-month study may not have been long
enough to evaluate the potential detrimental effect of
inhaled B-agonists.

In a similar study with more severe patients, Wool-
cock et al enrolled patients with symptomatic asthma
despite regular beclomethasone dipropionate 1000 ug
daily.” These subjects were also studied (or 6 months
in a randomized parallel group trial involving three
treatment limbs: beclomcthasone dipropionate
1000 pg plus salmeterol 50 g BD; BDP 1000 pg daily
plus added salmeterol 100 ug BD and double-dose
beclomethasone dipropionate 2000 ug daily. The same
end-points were used. Indeed, their results were similar
showing equivalent or greater control of asthma with
added salmeterol to lower-dose beclomethasone di-
propionate. Retrospective evaluation of acute ex-
acerbation also showed no difference between all three
treatment? limbs.

Subsequently, in moderate to severe asthmatics, Ind
et al showed that addition of salmeterol to 50 pg daily
fluticasone produced a greater improvement in asthma
control than increasing the dose of fluticasone in
symptomatic patients.'® In this 6-month study, patients
suboptimally controlled during run-in on fluticasone
500 pg daily, showed equivalent improvement main-
tained on this dose throughout the clinical trial com-
pared to increasing doses to 1000 pg daily. This study
suggests that these patients have reached the plateau
of the dose response to inhaled steroids and are
unlikely to achieve any benefit from increasing their

dose. With this study, it is readily apparent that added
salmeterol provides improvement in asthma control,
Despite this, the criticisms of previous studies also
apply; this study was only of 6-month duration and
the primary end-points were improvement in symp-
toms and improvement in lung function.

The much quoted FACET Study, in contrast to
previous studies of add-on f-agonist treatment, pro-
spectively evaluated the effect of two doses of budeson-
ide with or without formeterol on asthma
exacerbations.'” This study was for 1 year, all patients
had moderate asthma and were rendered symptom-
free before the random study. During run-in, budeson-
ide 1000 ug was given to each subject in order to
achieve stability of lung function and asthma symp-
toms. Subjects allocated to a four limb treatment
parallel group study of budesonide 100ug BD,
budesonide 100 ug and formeterol 12 pg BD, budeson-
ide 400 pug BD, budesonide 400pg and formeterol
12 pg BD. The combination of high-dose budesonide

“and formeterol achieved optimal control for both mild

1o severe cxacerbations, whereas budesonide 100 pg
and formeterol 12 ug BD was equal to budesonide
400 pg for mild exacerbations. For severe ex-
acerbations, the higher dose of budesonide alone was
marginally superior to low-dose budesonide and
formeterol. In summary, this study demonstrated the
added value of long-acting B-agonists in preventing
exacerbations.

Although combination therapy has enhancing
effects, a recent study using theophylline, when added
to either Jow-dose or high-dose inhaled steroids, pro-
duced a satisfactory control of asthma.”®”® As with
Jong-acting B-agonists, added theophylline was at Jeast
equivalent to the doubling dose of inhaled steroids in
controlling asthma.

Several studies showing the bencfit of add-on treat- .
ment for patients suboptimally controlled asthma with
medium doses of inhaled corticosteroids. We have a
number of options at step 3 guidelines. The data for
long-acting B-agonists is very convincing. Indeed, oral
theophylline when added to low-inhaled steroids also
provides a very good asthma control. The recent
arrival and capability of leukotricne antagonists may
provide us with further alternatives with the man-
agement of patients with the disease. This also suggests
that leukotriene receptor antagonists when added to
inhaled steroids impraved asthma when compared to
doubling the dose of inhaled steroids.?*'

SUMMARY

For the future, the likelihood is that combination
therapy will become the cornerstone of treatment for
those patients with troublesome asthma, prone to
frequent symptoms and acute exacerbations receiving
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maintenance prophylactic therapy. The most recent
-British—Thoracic—Seciety—guidelines—are-now—ad-
vocating the addition of long-acting P-agonists to
inhaled corticosteroids as an alternative to increasing
the dose of inhaled corticosteroids in patients with
acute asthma.2

A drawback to this is the need for patients to use
a scparate inhaler on a regular basis. This has cost
implications and may affect compliance. Ideally, a
single inhaler combining a long-acting B-agonist and
corticosteroids would circumvent these problems. Pre-
ferably, such a combination inhaler should be avail-
able at three different dose levels for corticosteroids,
whilst maintaining a fixed dose of long-acting -
agonists. The aim of combination therapy should
be to simplify asthma treatment for patients with
moderate to severe disease.
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