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COMBINATION COMPRISING ROFLUMILAST AND
WORIRYBEBGRVIOTEROL Field of application of the invention THRERTEA{SH13266

relates to the combination of certain known active compounds for

therapeutic purposes. The substances used in the combination according

to the invention are a known active compound from the PDE inhibitors
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Their combined use in the sense according to the invention for

therapeutlc purposes has not yet been de- scribed in the prior art. Prior art

At Fation o ion W001/13953 (US Patent 6,624,181)
describes the comblnatlon of a compound from the class of PDE
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bronchodilator. - In° Current Opinion in Investigational Drugs 2002
scribach ig3he P fe PDE4-inhibitor Roflumilast is de- scribed in detail. - In
International patent application W098135683 a composition containing
lung sur- factant and Roflumilast is described. - In the review Expert Opin.
PriorTrrlter. Patents (2002) 12(1): 53-63 the patent literature during the period
—fanuary 1998 to August 2001 concerning bronchodilators is analyzed,
and exemplary compounds for the different substance classes are named,
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disclosed. - In International gatent agﬁllcatlon W002/0
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the patenﬂﬂg’r%Eu?é gxnngtt%g]penod January 1998 to August 2001 concerning bronchodilators is
analyzed, and exemplary compounds for the different substance classes are named, inter alia the
PDE4-inhibitor Roflumilast. — United States patent 5,795,564 discloses a method and composition
utilizing the pure (R, R) isomer of formoterol. — In International patent applications WO02/066422 and
WO002/076933 certain new B, adrenoceptor agonists and their use in respiratory tract disorders are
disclosed. - In International patent application W000/67741 the pure (S, R) isomer of formoterol and
its use is disclosed. - In International patent application W002/088167 certain Androstane derivatives

and combinations thereof with e.g. B, adrenoceptor agonists are described.

Summary of the invention

The invention relates to compositions and methods for preventing or reducing the onset of symptoms
of pulmonary diseases, or treating or reducing the severity of pulmonary diseases. In particular it re-
lates to compositions and methods for treating pulmonary diseases mediated by phosphodiesterase 4

(PDE4) by administering a PDE4 inhibitor together with another pharmaceutically active agent, which



of pulmonary diseases, or treating or reducing the severity of pulmonary
diseases. In particular it re- lates to compositions and methods for treating
W 2MHIHA$Y8diseases mediated by phosphodiesterase 4 (PDBA)15§P2003/013266

administering a PDE4 inhibitor together with another pharmaceutically
active agent, which WO 2004/047828 PCT/EP2003/013266 2 affects
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able 2 RYRAH AR IRAKERVRAL - RBIRIGWHREHUINIG SRirRIRMdgashteapeutic which
fulfills the following conditions: - Pronounced antiinflammatory action -
Distinct bronchorelaxation and -dilatation - Good oral availability, at least

- Rvitrreseerniviparratmyagiiehitor - Minor side effects - Good suitability

- ikenerdaerbidietaimn adneadleninfluence on bronchial hyperreactivity. It
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rofflumilast and of the 02 adreno- ceptor agonist R,R-formoterol

- YinisideRitgsulfills the abovementioned conditions, in particular in view

- cbthedraiiyabthegambihatipp of the two compounds acts synergistically,
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relates in a first aspect to a method for preventing or reducing the onset of
symptoms of a pulmonary disease, or treating or reducing the severity of a
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The invention also relates to a composition for preventing or reducing the onset of symptoms of a
pulmonary disease, or treating or reducing the severity of a pulmonary disease comprising an effective
amount of roflumilast, an effective amount of R,R-formoterol and a pharmaceutically acceptable ex-

cipient.

The invention additionally relates to a method for preparing a composition which is effective for pre-
venting or reducing the onset of symptoms of a pulmonary disease, or treating or reducing the severity
of a pulmonary disease, which method comprises mixing an effective amount of roflumilast and R,R-

formoterol with a pharmaceutically acceptable excipient.

Detailed description of the invention

The combination therapy which is the subject matter of this invention comprises administering roflumi-
last with R,R-formoterol to prevent onset of a pulmonary disease event or to treat an existing condi-
tion. The two compounds may be administered together in a single dosage form. Or they may be ad-
ministered in different dosage forms. They may be administered at the same time. Or they may be

administered both close in time or remotely, such as where one drug is administered in the morning



of a pulmonary disease, which method comprises mixing an effective
amount of roflumilast and R,R- formoterol with a pharmaceutically
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instances the combination may be used to prevent the progression of a
In the RelEWoRAE tisatise, ticemiresiimdage dinedefstoburictimiude de abdrmerologically

accepfthI%tE%QS HASHDNERERN R FRale SR NG CoraRifeE URB PEJQIHHIRY|@She invention.

R-formoterol in preventing the symptoms of, or treating a
resplratory tract disorder. In the sense of the invention, the term
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to the invention. Correspondingly, the term "R,R-formoterol” is
understood in connection with this invention to include the
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R,R-formoterol is the fumarate.

Respiratory tract disorders which may be mentioned are in particular allergen- and inflammation-
induced bronchial disorders (bronchitis, obstructive bronchitis, spastic bronchitis, allergic bronchitis,
allergic asthma, bronchial asthma, COPD), which can be treated by the combination according to the
invention also in the sense of a long-term therapy (if desired with appropriate adjustment of the dose
of the individual components to the needs at the time, for example needs subject to seasonally related

variations).

"Gombined use" or "combination” within the meaning of the present invention is to be understood as
meaning that the individual components can be administered simultaneously (in the form of a combi-
nation medicament), more or less simultaneously (from separate pack units) or in succession (directly
in succession or else alternatively at a relatively large time interval) in a manner which is known per se
and customary. As an example, one drug could be taken in the morning and one later in the day. Or

in another scenario, one drug could be taken twice daily and the other once daily, either at the same



desired - in an equimolar quantitative ratio or one differing therefrom. A
particularly preferred salt of R,R-formoterol is the fumarate. Respiratory
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meanlng primarily wlth respect to roflumilast the oral administration. In
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of micronized actlve compounds from inhalation capsules.

The active compounds are dosed in an order of magnitude customary for the individual dose, it more
likely being possible, on account of the individual actions, which are mutually positively influencing and
reinforcing, to reduce the respective doses on the combined administration of the active compounds
compared with the norm. For inhalation, R,R-formoterol is intended to be administered in a dose of

preferably 10 to 50 pg per day by once, twice or three times daily administration.

Depending on the inhaler system used, in addition to the active compound the administration forms
additionally contain the required excipients, such as, for example, propeliants (e.g. Frigen in the case
of metered aerosols), surface-active substances, emulsifiers, stabilizers, preservatives, flavorings,

fillers (e.g. lactose in the case of powder inhalers) or, if appropriate, further active compounds.

For the purposes of inhalation, a large number of apparatuses are available with which aerosols of
optimum particle size can be generated and administered, using an inhalation technique which is as

right as possible for the patient. In addition to the use of adaptors (spacers, expanders) and pear-
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is also understood to mean topical application in inhalatory form. For

inhala- tion, R,R-formoterol is preferably administered in the form of an
shaperbcosindre(@grdebl st ¥elohsii®), dijuritomatixdeviseapioitine® heengrray
(AutoRHADY SR RS QNN @QH@G@%M%@W BOWRdHIANAGIESMHumber of technical

solutlgenerag}%q %{flg be (I\f?s teog C{ag %:k N rbcﬁ{ l%rg Lil[n% .ﬂ Igrn dlescnbed in European

r uI 2&onic a rmzers vantageous
Paterﬁr@gﬁéﬁéﬁ*ﬂﬂoﬁ&@ﬁ@ﬁé?ér)edsa@rwﬁﬁfk%%ﬁtﬂﬁ?éﬁﬂﬁt"ﬁsé@ttﬁ’ﬂrﬂf Atrasempgynd can be
achigigronized active compounds from inhalation capsules. The active

compounds are dosed in an order of magnitude customary for the
individual dose, it more likely being possible, on account of the individual
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intended to be administered in a dose of preferably 10 to 50 pg per day
by once, twice or three times daily administration. Depending on the
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propellants (e.g. Frigen in the case of metered aerosols), surface- active
substances, emulsifiers, stabilizers, preservatives, flavorings, fillers
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timeform in the combined use according to the invention, the daily dose is in
the range from 20 to 120 pg per day

The person skilled in the art is familiar on the basis of his/her expert knowledge with, which excipients
or vehicles are suitable for the desired pharmaceutical formulations. In addition to solvents, gel-
forming agents, tablet excipients and other active compound carriers, it is possible to use, for exam-
ple, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents, preservatives, solubilizers,

colorants or permeation promoters and complexing agents (e.g. cyclodextrins).
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by once daily oral administration. In case of medicaments which are
Patete Gthtrdstor oral administration, the active ingredients roflumilast and/or
R,R-formoterol are formulated to give medicaments according to
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in an oral single unit dosage form, R,R-formoterol is preferably formulated
in such a way that it is released during a prolonged period of time. The
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knowledge with, which excipients or vehicles are suitable for the desired
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tablet excipients and other active compound carriers, it is possible to use,
for exam- ple, antioxidants, dispersants, emulsifiers, antifoams, flavor

6. Mg PHSARRRL AL RIS SORIBNIDE LI AR A eV r e RN RIATBR BlpLon

and complexing agents (e.g. cyclodextrins). 6 Patent Claims: 1. A
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R,R-formoterol or a pharmacologically acceptable salt of R,R- formoterol.
o QZOI\H%dlcament according to claim 1, comprising roflumilast in combination
with R,R-formoterol or a pharmacologically acceptable salt of
8. BsRofosmatiasnk phdvtedieamainbaeeremknglter e3minildst whiey &oxifieof roflumilast in
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claim 2, wherein the medicament is suited for oral administration.
facture of a' medicament for preventing the symptoms of a respiratory tract disorder or for treating a

respiratory tract disorder in humans.

9. Use according to claim 8, wherein roflumilast is used in combination with R,R-formoterol or a phar-
macologically acceptable salt of R,R-formoterol in the manufacture of a medicament for preventing the

symptoms of a respiratory tract disorder or for treating a respiratory tract disorder in humans.

10. Use according to claim 8, wherein roflumilast, a pharmacologically acceptable salt of roflumilast or
the N-oxide of roflumilast is administered in a daily dosage of from 100 to 500 ug, and R,R-formoterol
or a pharmacologically acceptable salt of R,R-formoterol in a daily dosage of from 10 to 50 ug when
administered by inhalation, and from 20 to 120 pg when administered orally.

11. Use according to claim 9, wherein roflumilast is administered in a daily dosage of from 100 to 500
ug, and R,R-formoterol or a pharmacologically acceptable salt of R,R-formoterol in a daily dosage of

from 10 to 50 pg when administered by inhalation, and from 20 to 120 pg when administered orally.
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pharmacologically acceptable salt of R,R-formoterol in the manu- facture
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according to claim 8, wherein roflumilast is used in combination with
R,R-formoterol or a phar- macologically acceptable salt of R,R-formoterol
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respiratory tract disorder or for treating a respiratory tract disorder in
humans. 10. Use according to claim 8, wherein roflumilast, a
pharmacologically acceptable salt of roflumilast or the N-oxide of
roflumilast is administered in a daily dosage of from 100 to 500 pg, and
R,R-formoterol or a pharmacologically acceptable salt of R,R-formoterol
in a daily dosage of from 10 to 50 pg when administered by inhalation,
and from 20 to 120 pg when administered orally. 11. Use according to
claim 9, wherein roflumilast is administered in a daily dosage of from 100
to 500 pg, and R,R-formoterol or a pharmacologically acceptable salt of
R,R-formoterol in a daily dosage of from 10 to 50 pg when administered
by inhalation, and from 20 to 120 pg when administered orally. 7 12. Use
according to any one of claims 8 to 11, wherein the respiratory tract
disorder is selected from bronchitis, obstructive bronchitis, spastic
bronchitis, allergic bronchitis, allergic asthma, bronchial asthma or COPD.
13. Use according to any one of claims 8 to 11, wherein the respiratory
tract disorder is bronchial asthma. 14. Use according to any one of claims
8 to 11, wherein the respiratory tract disorder is COPD.



