WO 2008/128685PCT/EP2008/003012 1 USE OF A COMPOSITION COMPRISING FORMOTEROL
AND BECLOMETASONE DIPROPIONATE FOR THE PREVENTION AND/OR TREATMENT OF AN
EXACERBATION OF ASTHMA FIELD OF THE INVENTION  The present invention relates to the
use of a conPegrIBA286 Mprising a fixed combination of a) formoRHERHAAECeutically
acceptable salt or solvate thereof or 5a solvate of such a salt; and b) beclometasone

and/or treatment of an
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The inventior erbation of
asthma, intermittent asth'Fﬁ%EMMEf‘é'bl@«EdANlE)éAl@EB&Afﬁmhl @,FaﬁﬁtTﬂﬂMénng by inhalation, a
composition comprising the active ingredients (a) and (b) as defined previously, during the 15
maintenance therapy of asthma with the same composition, for symptomatic relief, when needed.
BACKGROUND CQF 'g‘ Edpl\{-ﬁ %Nﬂéﬁthma is a disease which is becoming more prevalent and
is the most common disease of chi . It can be identified by recurrent wheeze and 20 intermittent
air flow limitation. PrspieseeinAcvEsIees|Hidis tantey slsading, asipdsitiemaiamiseerly understood
and often poorly treated disease. Previously, contraction of airway smooth muscles has been regarded
as the mostixagcresnbeatiore off asthma. Recently there has been a marked change in the way asthma

s managed. dervo iom 1 fock Lt Act s 1,290 RBE SRR LR ROREI0G2

5 . a solvate of such a salt; and

b) beclometasone dipropionate;

for the manufacture of a medicament for use in the prevention and/or
treatment of an exacerbation of asthma, intermittent asthma and/or episodes
in chronic asthma during the maintenance therapy of asthma with the same

10  composition, for symptomatic relief, when needed.

The invention further relates to a method for the prevention and/or
treatment of an exacerbation of asthma, intermittent asthma and/or episodes
in chronic asthma by administering, by inhalation, a composition comprising
the active ingredients (a) and (b) as defined previously, during the

15 maintenance therapy of asthma with the same composition, for symptomatic
relief, when needed.

BACKGROUND OF THE INVENTION

Asthma is a disease which is becoming more prevalent and is the most
common disease of childhood. It can be identified by recurrent wheeze and

20 intermittent air flow limitation. Despite many advances in its understanding,
asthma remains a poorly understood and often poorly treated disease.
Previously, contraction of airway smooth muscles has been regarded as the
most important feature of asthma. Recently there has been a marked change

in the way asthma is managed, deriving from the fact that asthma is




2 recognized as a chronic inflammatory disease. Uncontrolled airway inflammation may lead to
mucosal damage and structural changes causing irreversible narrowing of the airways and fibrosis of
the lung tissue. Therapy should therefore be aimed at controlling symptoms related to airway 5
obstruction (¥9 200ké&#fidg, dyspnea) and at the same time provide basBAHERPE M HRe underlying
inflammation. The acute asthma symptoms capbe relieved by first generation beta-2 adrenoceptor
agonists such as salbutamol, fenoterol and terbutalin (short-acting beta-2 agonists) or second
generation aresguideds tarmetedirbdiandistiémetertoirfordjsaaieg bbtac@rdgaisdts pilveph overcome

the disadvantage of the short duration of action particularly for patients with nocturnal asthma.
Maintenancér\‘r%'f%fﬁﬁ@’t\/ﬂ?ééﬂIiFBFb\%é‘b”l%?%@ﬁiqﬁﬂ%ﬁﬁ%éﬂféﬂﬁﬁ%@hﬁ'&%@ﬁﬁdgms

beclometasqne fibiionale. BAFSPRLS R yLicasene RIaRianale, MAMALasena fueale and

ciclesonide. Recent therapeutic strategy is aiméd at both controlling the Symptoms an ucing the
inflammationshyiambrisadfons & langearting riatd iggnisy aptoangluesippsicosteididyhalation has
become the primary route of administration in the 20 treatment of asthma. Typical delivery systems for
inhalablé drapstiretie s isebensige dysraaahaedsatifyssarmertinrieyigemasisifers (ultrasonic,
jet, soft-mistt(?tc.é. In aag alse,iitfil'sé normt?l clinical practice to administer combination inhalers
twice, sometifRe no‘}]&%? 4a y HRYCULTERRELE the severity of 25 asthma as a maintenance therapy

and to use a short-pglinghRiadtRGRNSImPIsMascalbdaaNel et tBIDLISIIgenartRsH BB ID relieve any
breakthrough symptoms and acute situations, such as asthma exacerbations. These acute situations

may increasefinefh@qqe_twy ambs_égierity_wm WO 2@@5_3&%685#@%@9%003@12@&63; of disease
medications GRIARIEE By TEAPRS U0 5 AERaROc B AR oA e BRSO R consequent
potentidh and saimeterol (long-acting beta-2 agonists) which overcome the
disadvantage of the short duration of action particularly for patients with
nocturnal asthma.
Maintenance therapy is typically provided by anti-inflammatory
glucocorticosteroids such as beclometasone dipropionate, budesonide,
16 fluticasone propionate, mometasone furoate and ciclesonide. Recent
therapeutic strategy is aimed at both controlling the symptoms and reducing
the inflammation by combinations of a long-acting beta-2 agonist and a
glucocorticosteroid.
Inhalation has become the primary route of administration in the
20 treatment‘of asthma. Typical delivery systems for inhalable drugs are:
pressurised metered dose inhalers, dry powder inhalers, or nebulizers
(ultrasonic, jet, soft-mist etc.).
in any case, it is normal clinical practice to administer combination
inhalers twice, sometimes once, daily at a dose related to the severity of
25 asthma as a maintenance therapy and to use a short-acting beta-2 agonist,
such as salbutamol or terbutaline, as required to relieve any breakthrough
symptoms and acute situations, such as asthma exacerbations.

These acute situations may increase in frequency and severity with




5Sunder-treatment and negative impact on their quality of life. In particular the availability of a
single inhaler for maintenance and rescue treatment may lead to better patient's compliance to
treatment and asthma control. In this direction WO 99/64014 proposes the use of a 10
budesonide-fai#ra3@dmbination for prevention or treatment of an adtfi&/EBHERHIOH Bf asthma.
The present invention proposes an alternative compination featuring an enhanced efficacy and
showing an excellent safety profile. SUMMARY OF THE INVENTION 15The present invention

provides theluse off adisitadde aartpbsitiayufinghea daitinfactadenidistratidicaohestidar-dbergrevention
and/or rescue treatment of acute episodes as a complement to the maintenance treatment of asthma.
More specifié&ﬁ?‘%é%@@éﬁt invention relates to the use of a composition comprising a fixed

combination of ZOaLlJé%r%ﬁyemkha ol rr%c%lga%%gﬁgs H"&)l% g\ﬂl# s si,gg/glt?etdhoer Oof ora solvate of

00 :
such a salt; and b) etasone dipropionate; 6 manufacture of a medicament for use in

the treatmengshanmacetdativnphasthmanntgianitencashmatind/onspizeaes pdeieaic 25 asthma
during the maintenance therapy of asthma with the same composition for symptomatic relief, when

needed5 undefrirerimanbacchnagativeprepent mvmioayelidiesfitfene use of a composition
comprising a fixed Fno?girﬂ‘é‘ﬂ%r} ?Iter\éa(\)/azl%%%}yZ%§8a5 F;%E/k'\e/l (?:Qr% e(:)rB &rzr%aintenance and
rescue treatment may lead to better patient’s compliance to treatment and
asthma control.
In this direction WO 99/64014 proposes the wuse of a
10  budesonide-formoterol combination for prevention or treatment of an acute
condition of asthma.
The present invention proposes an alternative combination featuring
an enhanced efficacy and showing an excellent safety profile.
SUMMARY OF THE INVENTION
15 The present invention provides the use of a suitable composition for
the manufacture of a medicament for the prevention and/or rescue treatment
of acute episodes as a complement to the maintenance treatment of asthma.
More specifically the present invention relates to the use of a
composition comprising a fixed combination of
20 a) formoterol, a pharmaceutically acceptable salt or solvate thereof or
a solvate of such a salt; and
b) beclometasone dipropionate;
for the manufacture of a medicament for use in the treatment of an
exacerbation of asthma, intermittent asthma and/or episodes in chronic
25 asthma during the maintenance therapy of asthma with the same
composition for symptomatic relief, when needed. |
in a further embodiment the present invention relates to the use of a

composition comprising a fixed combination of




a) formoterol, a pharmaceutically acceptable salt or solvate thereof or a solvate of such a salt; and b)
beclometasone dipropionate; for the manufacture of a medicament for use in the prevention of an 5
exacerbation of asthma, intermittent asthma and/or episodes in chronic asthma during the
maintenancetfepagizdmasthma with the same composition for symptorR@iErelsfatian needed.
The use of the present composition, when needed, relates to the use during one or more of the
following conditions: 10i) an exacerbation of asthma or an acute condition of asthma is an acute
asthma attack, whey) dopatigatanaphzegassdieslycarchptabposeadt tr anlagenthergopdlan, a virus
infection, cold air, exercise, perfumes or any other agent triggering an asthma attack; i) an
intermittent asthma, i.8. SA¥AR rtcnsiall 888s than 15twice/week), brief exacerbations (hours to

days), wherein noctyrnal iQns are | an twice/month iii) episodes, i.e. short periods of
acute attacks of brcélric %%%(é%s%rgésgfgrl\}’c ?Sépﬁcfpééﬁgrtr% DETAILED DESCRIPTION OF THE INVENTION

20According to thesgraneninaneniiiin:me ibres supiiaaton flifuseoierilapidesinoctrsane
dipropionate may be administered in addition to the maintenance treatment of chronic asthma on a
regular Basisiscedatiennmnestmaxacsisaitienbraatueacanditn epiaodesaimrcienigittent asthma

and/or episodes in chronic astg)ma. 25Moreover a'g‘xed com inatiﬂn of formoterol and beclometasone

dipropionatea}ﬁ M5e stdP&d MARHRRANES ' RraRYen®® ﬁne\%‘tt%f Pl?onﬁ?gﬁhma ona
regular basis:foh R BBV RN SMENEFEIRAIRAL needed.

The use of the present composition, when needed, relates to the use
during one or more of the following conditions:

10 i) an exacerbation of asthma or an acute condition of asthma is an
acute asthma attack, when a patient on an irregular basis can be
exposed to an agent i.e. polien, a virus infection, cold air, exercise,
perfumes or any other agent triggering an asthma attack;

ii) an intermittent asthma, i.e. in case of occasional (less than

15 twice/week), brief exacerbations (hours to days), wherein nocturnal
exacerbations are less than twice/month

iii) episodes, i.e. short periods of acute attacks of bronchospasms in
chronic asthma.
DETAILED DESCRIPTION OF THE INVENTION
20 According to the present invention a fixed combination of formoterol
and beclometasone dipropionate may be administered in addition to the
maintenance treatment of chronic asthma on a regular basis for the treatment
of an exacerbation or acute condition of asthma, an intermittent asthma
and/or episodes in chronic asthma.
25 Moreover a fixed combination of formoterol and beclometasone
dipropionate may be administered in addition to the maintenance treatment
of chronic asthma on a regular basis for the prevention of an exacerbation or

acute condition of asthma, an intermittent asthma and/or episodes in chronic




acute condition of asthma, an intermittent asthma and/or episodes in chronic WO
2008/128685PCT/EP2008/003012 5 asthma. In fact, in assessing the acute tolerability of high,
cumulative doses of the combination formoterol and beclometasone dipropionate in comparison with
formoterol aB¥RSWF#E8H%Acebo we have surprisingly found that formote®ff BXR#E%EUSed significantly
greater decrease in serum potassium level than the fixed combination or placebo. Therefore the
proposed combination, even when administered in doses largely in excess than the recommended
clinical doseasthimacase of a rescue treatment of asthma, and in particular in case of exacerbations
during 10 the maintenance therapy of asthma, is safer than formoterol alone as shown in Example 3.

During the mainterBr8StHBrapSSE AR Fat e RIGHRRN LY PGP BHTUH BN 286 R 8mposition,
l.e. twice daily,in sase,akBXARSIRAIIANE Ik YSIRIMBELAN LS AUBISHATEshbYdisingagditional doses

15 of the same composition, thus permitting to the additional glucocorticosteroid component
(beclometasaitt thpriagtionntebie iprpke ascadyhay pessibisitgyeivhmacebfonaptefammation and
to the additional long-acting beta-2 agonist (formoterol) to immediately reduce the bronchial
constricfon, MfARNEAHGaHSIEKIIABRY@HARE HSSIRARDINIRREHENRAIRREITIBNEESRARG to the

present invemiop thg adnli)nisttration oﬁ the, combination formoterol/beclometasone dipropionate when
e fixed com {na#onorggcetabo. S Cee o .
needed reduces the séverity of exacerbations and minimizes the difficulty of a priori predicting the best

dosage regimen ofgiursrepstianstepish 0oy desmeidtabriosskandvabihesshniisgited onlong-acting
beta-2 agonist to be used in separated 25inhalers. The composition of the present invention
comprises adixegbdergeiyanoexoesertheretbediet aonemdessohrichpesienatirrersforfral, (4-)
N-p-hydroxy-rgé ldet‘?ég%%'ezﬁf(gf' 43'{‘r?r%t£‘,°é‘X8 *}ﬁ n;}/alr)ﬁ%fxlar in case of exacerbations during
10  the maintenance therapy of asthma, is safer than formoterol alone as shown
in Example 3.

During the maintenance therapy of asthma with a regular
administration of the present composition, i.e. twice daily, in case of
exacerbations the symptoms can be counteracted by using additional doses

15  of the same composition, thus permitting to the additional glucocorticosteroid
component (beclometasone dipropionate) to suppress as early as possible
the enhanced airway inflammation and to the additional long-acting beta-2
agonist (formoterol) to immediately reduce the bronchial constriction,
minimising the risk of too frequent dosing from different inhalers.

20 According to the present invention the administration of the
combination formoterol/beclometasone dipropionate when needed reduces
the severity of exacerbations and minimizes the difficulty of a priori predicting
the best dosage regimen of glucocorticosteroid (low dose or high dose) and
of the short-acting or long-acting beta-2 agonist to be used in separated

25 inhalers.

The composition of the present invention comprises a fixed

combination of formoterol and beclometasone dipropionate.

Formoterol, (+) N-[2-hydroxy-5-(1-hydroxy-2-((2-(4-methoxyphenyl)-1-




WO 2008/128695PCT/EP2008/003012 6 methylethyl) 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. Formoterol can exist in four stereochemical forms. The present invention includes
the individua&t@Peidddiers, and in 5 particular the (ft R)-enantiomer, 8§ 1P¥E/ti%tares thereof and
preferably its racemic mixture. Formoterol maygbe present in the composition as free base or as a
pharmaceutically acceptable salt. Pharmaceutically acceptable salt of formoterol include, for example,
salts of inorgaaihydettigl s achias) hyithyithhbeay! L Gconydrnotidem e digflaity phdsphfanimacidssand of
organic acids such as maleic, fumaric, tartaric, citric, benzoic, 4-methoxybenzoic, 2- or

4-hy(_1rpxybeW?@%pﬁeﬁz@i@f‘ﬁh@ﬁ]@ﬁ%’slﬂﬁﬁéHf&,tﬁ%tﬁﬁﬁ@?ﬁ[ﬁh% f&f‘égm&fysgﬁcylic, acetic,
succinic, 'acﬂﬁs{ﬂ?&ﬁ%”%%%@’é 'é‘saé?sh”llac!?rﬂ%i%?ép?%'cﬁ%'&cﬂ@'Fo;?ﬂeé?e‘?&fb%e]r% fmoterol or its

salts may be present in the composition in a particular crystalline form. The preferred salt of formoterol

is formoterokfitmaratae pgréissiariy e fie formtiakdid teentpdieslemetasasieshiyenianatan
(1-beta,16-beta)-9-chloro-11, 17, 21-trihydroxy-16-methyl pregna-1, 4-diene-3, 20-dione 17,
21-dipropionaeticsianthavdt, KRbeneatiemeanas sty asustsbrro shersief, asddarpsiaiabldtion as an
antiasthmatic compound. . The molar ratio of formoterol or pharmaceutically acceptable salt thereof
to beclometa So?%%fﬂ%&%‘éﬁ%’in a fixed combination, calculated as formoterol to beclometasone

dipropionate, is gepgraly&iemmal, 18d :pRARP iprefratimbbesitibd i3 l0pRxrepreéerably from 1:1
to 1:60, even more preferably from 1:3 to 1:30, most preferably from 1:12 to 1:26 and the most

preferred ratiha hd8tmally? 5agcaptoennsaitde Pherciracentizalyd aecepfabigoterdl irnEombination

with WO 2008/128685PCT/EP2008/003012 7 becl?metasor_le diPJopio ate for adults is 24 microgram.
ormoterol include, for example, salts of inorganic acids such as hydrochloric,

10  hydrobromic, sulfuric, phosphoric acids and of organic acids such as maleic,
fumaric, tartaric, citric, benzoic, 4-methoxybenzoic, 2- or 4-hydroxybenzoic,
4-chlorobenzoic, p-toluenesulphonic, methanesulphonic, ascorbic, salicylic,
acetic, succinic, lactic, tricarballylic, hydroxy-naphthalene-carboxylic,
gluconic, oleic acids.

15 Formoterol or its salts may be present in the composition in a
particular crystalline form. The preferred salt of formoterol is formoterol
fumarate, particularly in the form of dihydrate.

Beclometasone dipropionate, (1-beta, 18-beta)-9-chloro-11, 17,
21-trihydroxy-16-methyl pregna-1, 4-diene-3, 20-dione 17, 21-dipropionate, is

20 a well known anti-inflammatory glucocorticosteroid, used by inhalation as an
antiasthmatic compound.

The molar ratio of formoterol or pharmaceutically acceptable salt
thereof to beclometasone dipropionate in a fixed combination, calculated as
formoterol to beclometasone dipropionate, is generally from 1:1 to 1:500,

25 preferably from 1:1 to 1:100, more preferably from 1:1 to 1:60, even more
preferably from 1:3 to 1:30, most preferably from 1:12 to 1:26 and the most
preferred ratio is 1:12.8 or 1:25.6.

A recommended maximum daily dose of formoterol in combination with




A recommended maximum daily dose of beclometasone dipropionate in combination with formoterol
for adults is 400 microgram. These doses are recommended to avoid the exposition of the patient 5 to
high levels of the active compounds. However, in the present invention it has been found that it is
possible for W2 20eiEA868H administer this mixture as often as needed foRGTAREMHERIFHA of time. In
particular, the daily dose of formoterol for adults, ircluding maintenance therapy, may be as high as
168 microgram, preferably 100 10 microgram, and more preferably 84 microgram and even more
preferably 7Betlicnogfsone dipiup iaibtel eeanfubscie @ tagongrdipropionate for adults, including
maintenance therapy, may be as high as 5600, preferably 2800 microgram, more preferably 2400

microgram, even rAof8GVEBRIMEd 08 My sk vsprse abReEsiBs SRS AProPioRRtedose regimen
will depend Wc%t?@é‘?i@(\% tw%ﬂi{?&%%li%pi Jﬁé’ﬁjse%t@ Qﬁaﬁ]ﬁ%%asthma and on the patient's age,
in

sex, weight etc. e combination may be administered by inhalation orally or intranasally. The

combination is prefeieddy dskaiisterescbynmendpavtdesniiiintirdesxpssriauntadeneidierd dose inhaler,
or a nebuliser. When the combination of the invention is formulated in the form of a dry powder

compositiontéoighafmaifs @i daen g eliviey GoarfiiaRalde ey eidm phe PERsSRE IR emind dose inhaler,

both the active ingredignts in.the form . icronized . particles, preterably with. a particle size of less
than 2510 1TEROREE R AR TR LN o A SRt R & rore such oo

lactose, dexiiRgn RepRtAL PHa0Ne M iARLbf elese is used, more preferably alpha-lactose
monohydrate. Both the active WO 21108/128685PCDEP2008/003012 8 ingredients of the

combination of thelmvpatiigutard tteediiaiv/cdeser mbyfoanataralicfonizedudsm.imeigiingxture can

optionall I ' ization.
ptionally bemsauir?{g%ergcteo ﬁ\ge%é)&?rﬂgfn ggdé%r ﬁPngeré’Q I%%téorr]nicrogram, preferably 100

10  microgram, and more preferably 84 microgram and even more preferably 72
microgram.

The daily dose of beclometasone dipropionate for adults, including
maintenance therapy, may be as high as 5600, preferably 2800 microgram,
more preferably 2400 microgram, even more preferably 1400 and most

16  preferably 1200 microgram.

The dose regimen will depend on the severity of the disease if mild,
moderate or severe asthma and on the patient’s age, sex, weight etc.

The combination may be administered by inhalation orally or
intranasally. The combination is preferably administered by a dry powder

20 inhaler, a pressurized metered dose inhaler, or a nebuliser.

When the combination of the invention is formulated in the form of a
dry powder composition to be administered by a dry powder inhaler, for
example a single or a multi dose inhaler, both the active ingredients are in
the form of micronized particles, preferably with a particle size of less than

25 10 micron.

The composition may comprise one or more suitable diluents or

carriers such as lactose, dextran, mannito! or glucose. Preferably lactose is

used, more preferably alpha-lactose monohydrate. Both the active




Otherwise a coarse diluent/carrier may be added to the composition 5 comprising the active
ingredients of the combination and optionally a diluent/carrier in the form of micronized particles, to
form an ordered mixture. Said ordered mixture may optionally contain an additive to promote the
release of the@ceumsaisgedients. Suitable additives are substances witRGREPANROSI glidant or
10lubricant properties. Magnesium stearate is a p%rticularly preferred additive. ~ When the
combination of the invention is formulated in the form of a pressurized metered dose inhaler, the active

ingredients nidlydRdpdihoin e ciomis Rch fRimos U pandestionraare theetiady/ bathesamplately dissolved
in a liquid propellant mixture. Alternatively one of the two active ingredients 15 may be suspended and

the other colfipléte (EIOSHHESY 19tk lidtieiprapsiiist: nestureptionathie fepsiiesigickPcan be used
include chlora()flkéorog%ﬁons &%}:C‘;S hhé/rdrrgzlgg{p%ns or hydrofluorocarbons (HFAs). Especially preferred
propellants & fa?(i, 2-tetra uoroeﬂﬁane), HFA 227 20 (1,1,1,2,3,3,3-heptafluoropropane)

or their mixtures. T apk IR0 AR SHIMNRISA BIXHESS sE eaaben gl s eb peymbination with
one or more other propellants and/or one or more additives such as cosolvents, for example ethanol,
surfactahts awavgrisite othmo@chivgicingrestitiobdd aht, theabilzimkiratibor preseowtignadent® such as an
aqueous mineral acid and preferably 1M 25hydrochloric acid. When the compbination of the

invention is fOfHRNYETIRTHHS YR PE O L QRS -RaFUALGS SR dIHR A8y OpefRA IR Witerred are

solution formylaionsulaerain ieduia ap e BaERgieniRalne PUBBRNEORR IR MERe the

2008/128685PCT/EP2008/003012 9 dissolved in the propellant mixture. More preferably the propellant

mixture compelsassantitbe amisistsigfdyidrafuorocarbons, such as HFA 134a, HFA 227 or their
mixtures, a cosolvent, such as ethanol and an aqueous mineral acid, such as 1M hydrochloric acid, as

a stabilizing agent.SS-PTé‘lkﬁ@uIéﬁ)‘?iﬂ?’@%rré&aré@lﬁﬂ“&%ti&ﬂtfbrrﬂrﬂﬂ%\ﬁehgr&@'thS‘Wtof‘?ﬁe following
Examplgs 1, g3pd &) HYQ!:‘%JH%&Q%\%H%E%% Q{@%é%fﬁ&eﬁi&%ﬂsﬁ&g%%? Rl evaporation of

the propellant mixture, feature an average particle size o two active ingredients equal or below 1.1

micrometer. Theseiotenutatiossrabmalsoneittrrdinespinih &s xirafised Orfarmeuationst. Extrafine
formulations assure a co-deposition in the lung areas of both the active ingredients particles. This

co-depositioRieEtHiZRle MfHAtRY FRIBpENRSolh iR riBfERYEAtt MaY shfebRiBdifament.

micronized form suspended or more preferably both completely dissolved in
a liquid propellant mixture. Alternatively one of the two active ingredients
15  may be suspended and the other completely dissolved in the liquid propellant
mixture. |
The propellants which can be used include chlorofluorocarbons
(CFCs), hydrocarbons or hydrofluorocarbons (HFAs). Especially preferred
propellants are HFA 134a (1,1,1,2-tetrafluoroethane), HFA 227
20 (1,1,1,2,3,3,3-heptafluoropropane) or their mixtures. The active ingredients
propeliant mixtures are optionally used in combination with one or more other
propellants and/or one or more additives such as cosolvents, for example
ethanol, surfactants and/or one or more lubricant, antioxidant, stabilizing and
or preserving agents such as an aqueous mineral acid and preferably 1M
25 hydrochloric acid.
When the combination of the invention is formulated in the form of a
pressurized metered dose inhaler, particularly preferred are solution

formulations wherein the two active ingredients of the composition are




In fact, due to its optimized particle distribution and increased deposition in the peripheral airways, the
solution formulation combination of 15 the present invention, allows a reduction in the
glucocorticosteroid dose and a consequent reduction of its systemic exposure with respect to the
marketed budesmosiessésrmoterol dry powder inhaler formulations as desttipewinid¢Q 99164014
(Examples 3-4). In fact according to GINA (Global }pitiative for Asthma) international guidelines,
Workshop Report Updated 2003, daily 20 doses of 400 microgram of beclometasone dipropionate

HFA (extrafingsepesdriaetheoptipalfann wiationd anb 89 reieraprrthefl prgrariidendaupowder inhaler
formulation are equivalent. Therefore the availability of an extrafine HFA solution formulation of

the combinaGemefigrs predért fensisionahdy duedhepipssrooaths vik/Bendfived 3480 B the prior art
formulation i%é;?se (g;] multiPIF administrat'onstof th%combi atio sudch as in the rescue trFatment of
asthma, and p&rti u‘?érrriPl)ééfégsofae%ég%%%nssu&ur?nsg%ea rr‘rﬁ)aiﬁf‘engrrl’c%q[ﬂ%?gﬁyr%'{‘ &&hma. When
the combinatiQsyok e, IR eI if deHiatg&idn daefatan Mk moVMEe4908/128685PCT/EP2008/003012
10 nebuliser the active ingredients may be both in micronized ?orm suspended, dissolved or

alternatiBely one is RiisticlvadiapdefeeretherasHiuspandiontdogive lativetsu{ase theguree ud tre
hydroalcoholic suspension or solution, available either as a unit dose or multi-dose formulation, with or

without suitafPEPVINS SRRRAPS dfustmBRe ahb WRHThARRTHiAGH BHQBRTiZRG BAPSHHfEServing agent.
Other featur?n%%%ﬁgg iHXQQtii%é(Ynggﬁgﬁ]v%%%@i@mdf‘ the FrpaRT e iRllRwiRg Qeschptions of

exemplary e ments. Inth owing examples micronization is carried out in a conventional
10 manner suebrigé thaneitclsisizefatige torccantticonipgreatit itssusiqiné for ddiowistration by
inhalation. EXAMPLE 1 A pressurized metered dose inhaler solution formulation of the
combination fBi¢HRREEFUMERSR fBMERHRRSSHHE ditPepitHatEeEomaiRedn sad rmi@H $umarate

peciome o B Tl R R B e SO e et g
hydrochloric agich6EY) B&24%iveWiagretabitigng agienand ik Acb3degesitiiivo estine propellant. The
formulation was packed in aluminium cans fitted
enhanced therapeutic bronchodilator effects and in a safer medicament.
in fact, due to its optimized particle distribution and increased
deposition in the peripheral airways, the solution formulation combination of
15 the present invention, allows a reduction in the glucocorticosteroid dose and
a consequent reduction of its systemic exposure with respect to the marketed
budesonide - formoterol dry powder inhaler formulations as described in WO
99/64014 (Examples 3-4). In fact according to GINA (Global Initiative for
Asthma) international guidelines, Workshop Report Updated 2003, daily
20 doses of 400 microgram of beciometasone dipropionate HFA (extrafine
pressurized solution formulation) and 800 microgram of budesonide dry
powder inhaler formulation are equivaient.
Therefore the availability of an extrafine HFA solution formulation of
the combination of the present invention may further improve the risk/benefit
25 ratio over the prior art formulation in case of multiple administrations of the
combination such as in the rescue treatment of asthma, and in particular in

case of exacerbations during the maintenance therapy of asthma.

When the combination of the invention is formulated in the form of a




20with 50 microliters valves. EXAMPLE 2 A pressurized metered dose inhaler solution formulation
of the combination formoterol fumarate + beclometasone dipropionate contained formoterol fumarate
dihydrate 6 microgram/dose (0.008% w/w based on the 25 total weight of the formulation),
beclometasowe digromiesiate 200 microgram/dose (0.271% w/w), ethanBCT/2PBoagiA03032cosolvent and
hydrochloric acid (1M) 0.019% w/w as stabilizing ggent and HFA 134a to 100% as the propellant. The
formulation was packed in aluminium cans fitted WO 2008/128685PCT/EP20081003012 11 with 63

microliters valypslisoXAMPAdive ingfediyrmowstsy idalettfonmuietionzektiercomipatidadprmoterol
fumarate + beclometasone dipropionate contained micronized formoterol 5 fumarate dihydrate 6

microgram/d8sqy eb % \ﬁmflﬂéé%@%r?ﬂﬁ?ei?o‘i’éﬁ%\@ﬁtQﬂ%@%ﬁﬁﬁaﬁf)?ﬁﬁ&ﬁ%ﬁﬁ;@&ﬁ&lometawne
dipropionate 10{9e gwdﬁgggram/doses(l% }ngo gl%ghrgl[%oglr{%%g:%%v%ﬁv% ’ra %ggg%nd @%Wé%g&%% w/w)

; egus” o 11
constituted O? micronized %.%?OSE andrm gnesium steara mlérogram ose of coarse

alpha-lactosgmenglysiait BaveermMQIRYsseisHeINRNISAthiatwaea R 1cLansigPHcron (89,04%
wi/w). EXAMPLE 4 A study was performed to evaluate the tolerability of high, cumulative doses of

the fixedScontbinieitioratinstorerdl/Bed ovpéierainedtijiopiciasiatilisingo@ndl eonRsasedVMioPplacebo when
administered in asthmatic patients on 15 regular treatment with the combination at the maximum
recommend&?ﬁﬁhy dose (6 microgram of formotero1/100 microgram beclometasone dipropionate, 2

puffs bid.: correspasgiag fo.Ajaia! Siaihdnse /i micisamLokfprmateel and G54eQ wicrogram of

beclometasone dipropionate). The study was a double blind clinical comparison study of ten puffs of
20 the presstiiz éolinwiteyaitdodptiohalef spdutipla fpembatiineaitthe combination of Example 1
(formoterol 6 micro[gram + beclometasone dipropionate 100 microgram) or formoteral (6 microgram) or

placebo during the m&méﬁ|M@8m?éf@mﬁg%im ISEAEIBEHOHE IR GARBFILRSR!
formotqallb%lgmgpgggﬁ H{B{QR@%%%&%E&Q@P&%& for each component is suitable for

administration by inhalation.
EXAMPLE 1
A pressurized metered dose inhaler solution formulation of the
combination formoterol fumarate + beclometasone dipropionate contained
15  formoterol fumarate dihydrate 6 microgram/dose (0.010% w/w based on the
total weight of the formulation), beclometasone dipropionate 100
microgram/dose (0.172% w/w), ethanol 12% w/w as cosolvent and
hydrochloric acid (1M) 0.024% w/w as stabilizing agent and HFA 134a to
100% as the propeliant. The formulation was packed in aluminium cans fitted
20  with 50 microliters valves.
EXAMPLE 2
A pressurized metered dose inhaler solution formulation of the
combination formoterol fumarate + beclometasone dipropionate contained
formoterol fumarate dihydrate 6 microgram/dose (0.008% w/w based on the
25 total weight of the formulation), beclometasone dipropionate 200
microgram/dose (0.271% wi/w), ethanol 12% w/w as cosolvent and
hydrochioric acid (1M) 0.019% w/w as stabilizing agent and HFA 134a to

100% as the propellant. The formulation was packed in aluminium cans fitted




25Cumulative doses (10 puffs) were administered on 3 separated days in addition to the morning dose
maintenance (2 puffs). Primary endpoint was serum potassium, assessed over a 12 hours period after
the cumulative doses. In addition the effects of the treatment on the ECG WO
2008/128685RCIEPRG8/003012 12 (electrocardiogram), QTc (QT inte¢rABR208&e88t: of the heart's
electrical cycle), blood pressure and heart rate weye evaluated at regular intervals over a 12 hours
period after dosing. Plasma lactate and glucose were determined over 3 hours after dosing.

SFormoterol\Glpnescaisedtsignfigastly greater decrease in serum potassium level than the fixed
combination or placebo. While no significant differences in serum potassium parameters were
observed betweenEXAMBIEC8mbination and placebo. QTc, plasma lactate and the other vital signs

values observed with the 10combination were not statistically different from those with formoterol
alone. In concﬁjsﬁSWtHéO%jrﬁfniﬁ}%é}Sﬁ é?mﬁﬂaémula?ivﬁlaoé:é’gl%%ﬁg}%%rr%ﬂ%%m

formoterol/bgglomefasene diptaRIANGiRdN GstpRiaRAIHEMLNANISBARCR) R MBEIth the same

combination do not significantly reduce their serum potassium levels differently from formoterol alone.
Therefo thfudfa et kiihgtioste\e midnegradritiosst (@ 06dedestasgelyom tvectsistivegight
recommended clinical dose, such as in case of the rescue treatment of asthma, and in Barticular in

case of exac@rbaliths deRRE RO MainEYEREZ AL rafF IPTRHRANR sAR ARIA B otdPY in asthmatic

patients. CSrlﬁ!EI?o%Y?"am/dose (1% w/w), 989 microgram/dose of a preblend mixture

(9,89% w/w) constituted of micronized lactose and magnesium stearate 98:2
w/w), 8904 microgram/dose of coarse alpha-lactose monohydrate having a
10  particle size comprised between 212 and 355 micron (89,04% w/w).
EXAMPLE 4
A study was performed to evaluate the tolerability of high, cumulative
doses of the fixed combination formoterol/beclometasone dipropionate or
formoterol compared to placebo when administered in asthmatic patients on
15  regular treatment with the combination at the maximum recommended daily
dose (6 microgram of formoterol/100 microgram beciometasone dipropionate,
2 puffs bid.: corresponding to a total daily dose of 24 microgram of formoterol
and of 400 microgram of beclometasone dipropionate).
The study was a double blind clinical comparison study of ten puffs of
20 the pressurized metered dose inhaler solution formulation of the combination
of Example 1 (formoterol 6 microgram + beclometasone dipropionate 100
microgram) or formoterol (6 microgram) or placebo during the maintenance
treatment of asthma with 2 puffs bid. of the combination
formoterol/beclometasone dipropionate of Example 1.
25 " Cumulative doses (10 puffs) were administered on 3 separated days in
addition to the morning dose maintenance (2 puffs). Primary endpoint was
serum potassium, assessed over a 12 hours period after the cumulative

doses. In addition the effects of the ftreatment on the ECG




CLAIMS 1.Use of a combination of a) formoterol, a pharmaceutically acceptable salt or solvate
thereof 5or a solvate of such a salt; and b) beclometasone dipropionate; for the manufacture of
a medicament for use for the prevention and/or rescue treatment of acute episodes of asthma attacks,
usually referved 2@gi828gacerbations, when needed, as a complement t@GhHEPAI#8HAACe 10 treatment
of asthma with the same medicament. 2.Use accoygling to claim 1, wherein the molar ratio of (a) to (b),
calculated as formoterol to beclometasone dipropionate, is from 1:1 to 1:500. 3.Use according to claim

2, wherein thielsvetacsationhia), tain), YBrridntatediasdempaidralfiaibeclametasenecttipedpionate, is
from 1:1 to 1:100. 4.Use according to claim 3, wherein the molar ratio of (a) to (b), calculated as

formoterol te¥elgbralad iessivioFoAdiears frignwetrsvimted Al agebtaiREP ¥ IR/MS, wherein the

molar ratio Oé @ H’?o(‘ubrg period after dosing. Plasma lactate and glucose were determined

over 3 hours after dosing.

5 Formoterol alone caused significantly greater decrease in serum
potassium level than the fixed combination or placebo. While no significant
differences in serum potassium parameters were observed between the fixed
combination and placebo.

QTc, plasma lactate and the other vital signs values observed with the

10  combination were not statistically different from those with formoterol alone.
In conclusion the administration of high cumulative doses of the
combination formoterol/beclometasone dipropionate in asthmatic patients on
maintenance treatment with the same combination do not significantly reduce
their serum potassium levels differently from formoterol alone. Therefore the
15 combination even when administered in doses largely in excess than the
recommended clinical dose, such as in case of the rescue treatment of
asthma, and in particular in case of exacerbations during the maintenance

therapy of asthma, is safer than formoterol in asthmatic patients.




20calculated as formoterol to beclometasone dipropionate, is 1:12.8. 6.Use according to claim 4,
wherein the molar ratio of (a) to (b), calculated as formoterol to beclometasone dipropionate, is 1:25.6.
7.Use according to any one of claims 1 to 6 wherein the first active ingredient is formoteroVfuhatate
dihydrate. 258.Use according to any one of claims 1 to 6 wherein the first active ingredient is the
R,R-enantiomer of formoterol or pharmaceutically 14 gcceptable salt or solvate thereof or a solvate of
such a salt. 9. Use according to any previous claim wherein the daily dose of formoterol for adults,
including mainggn %therapy, may be as high as 168 microgram, preferably 100 microgram, and
more preferab%@fﬂicrogram and even more preferably 72 microgram. 10. Use according to any
previous claim wherein the daily dose of beclometasone dipropionate for adults, including
maintenance therapy, may be as high as 5600, preferably 2800 microgram, more preferably 2400
microgram, evén morggerefeeabtynidid@aod ofost preferably 1200 10microgram. 11. Use according to
any previous claim, wherein the composition is administered by inhalation orally or intranasally, 12.
Use according to claifh 1@!00%%%4%Mﬁlﬁﬁﬁéﬁ%‘%ﬁrﬁﬁﬁ@@@ﬁ%ﬁﬁ'ﬂ@%%%&éﬁn%é@?g
pressurized metered dose inhaler, or a_nebuliser. 15 13. Use according to claim 12, wherein the
combinatidn is formulate@if f%(?ﬁ{éo%aoé@% & oﬁfb%sition and may comprise one or more suitable

diluents or carriers Sed‘?%%‘?:i&%f?@ﬂ@‘tﬂ&%’ﬁﬁ%f)f lactose, dextran, mannitol or glucose.

for the manufacture of a medicament for use for the prevention and/or
rescue treatment of acute episodes of asthma attacks, usually referred to
as exacerbations, when needed, as a complement to the maintenance
10 treatment of asthma with the same medicament.
2. Use according to claim 1, wherein the molar ratio of (a) to (b),
calculated as formoterol to beclometasone dipropionate, is from 1:1 to
1:500.
3. Use according to claim 2, wherein the molar ratio of (a) to (b),
15 calculated as formoterol to beclometasone dipropionate, is from 1:1 to
1:100.
4. Use according to claim 3, wherein the molar ratio of (a) to (b),
calculated as formoterol to beclometasone dipropionate, is from 1:3 to 1:30.
5. Use according to claim 4, wherein the molar ratio of (a) to (b),
20 calculated as formoterol to beclometasone dipropionate, is 1:12.8.
6. Use according to claim 4, wherein the molar ratio of (a) to (b),
calculated as formoterol to beclometasone dipropionate, is 1:25.6.
7. Use according to any one of claims 1 to 6 wherein the first active
ingredient is formoterol fumarate dihydrate.
25 8. Use according to any one of claims 1 to 6 wherein the first active

ingredient is the R,R-enantiomer of formoterol or pharmaceutically




14. Use according to claim 13, wherein the one or more suitable diluents 20or carriers includes
alpha-lactose monohydrate. 15. Use according to claim 13, wherein both the active ingre%ﬁ 5(99
and (b) of the combination and the diluent/carrier may be in a micronized form. 16. Use according
to claim 15, wherein a coarse diluent/carrier may be 25 added to the composition to form an ordered
mixture MC8 L. P 15 17. Use according to claim 16wherein said ordered mixture may contain an
additive to promote the release of the active ingredients selected from substances with anti-adherent,

glidant and lubyieaniapertins,, 18 biss aencdhsr'a cidTordisinin e addiive is magnesium

Sstearate. 19.Use according to claim 12, wherein the combination is formulated in the form of a
pressurized mgtereddese dzalefiagd twhargin pebithe astemingiesients (ise andilp) doscemized
form are suspended in a liquid propellant mixture. 1020.Use according to claim 12, wherein the
combination iséonaottecdfivr tihael fdisn 0f cdystegsuriadtenateced tese pyhales artbwderbighoras of the
two active ingredient is suspended and the other is completely dissolved in a liquid propellant mixture.

21. Use accordRfy tsaRA 8 wHIRIR 8 Lortbth iR RIGHuIAEE in MRS 8hePf&H 8PY prédsurized

metered dose inhaler wherein both the active %g%%%l/ S r@grand é]m are completely dissolved in a

liquid pro ellaf AR A UL R LORIMG 1B elainn 2 ,wherg%r e’liquid propellant mixture
10. Use according to any previous claim wherein the daily dose of

beclometasone dipropionate for adults, including maintenance therapy, may

be as high as 5600, preferably 2800 microgram, more preferably 2400

microgram, even more preferably 1400 and most preferably 1200
10  microgram.

11. Use according to any previous claim, wherein the composition is

administered by inhalation orally or intranasally.

12. Use according to claim 11, wherein the combination is administered

by a dry powder inhaler, a pressurized metered dose inhaler, or a nebuliser.
15 13. Use according to claim 12, wherein the combination is formulated in

form of a dry powder composition and may comprise one or more suitable

diluents or carriers selected from the group consisting of lactose, dextran,

mannitol or glucose.

14. Use according to claim 13, wherein the one or more suitable diluents
20 or carriers includes alpha-lactose monohydrate.

15. Use according to claim 13, wherein both the active ingredients (a)

and (b) of the combination and the diluent/carrier may be in a micronized

form.

16. Use according to claim 15, wherein a coarse diluent/carrier may be

25 added to the composition to form an ordered mixture




comprisesHFA134a(1,1,1,2-tetrafluoroethane),HFA227 20 (1,1,1,2,3,3,3-heptafluoropropane) or their
mixtures, optionally in combination with one or more cosolvent, surfactant, lubricant, antioxidant,
stabilizing and or preserving agent. 23. Use according to claim 22, wherein the liquid propeliant i»
mixture comprises HFA 134a (1,1,1,2-tetrafluoroethane), ethanol as a cosolvent 25arid an aqueous
mineral acid as stabilising agent. [AC SUP 16 24. Usg according to claim 23, wherein the aqueous
mineral acid is 1M hydrochloric acid. 25. Use according to any one of claims 21 to 24 which upon

actuation of the preseyz et EastarRyl dane e AR RAARURIIBRAAY e MIGRFI AT KK feature

an average particle size of the two active ingredients equal or below 1.1 micrometer.” 26. Use

according to clgimhdditwetsin tomessnkiratior isstownulaseddibelfiofiwdié atsebelizse githemas a unit
dose or multidose formulation. 27. Use according to claim 26, wherein both the active ingredients (a)

10 and (b), in mibsiaizedsovithaae Srespesed, tglghaa hamsblu reédead usops digsydroalcoholic
suspension with or without suitable pH or tonicity adjustment and optional addition of stabilizing and or
preserving agéif. 28J8ReaREYIRING t4cISRID7 Miheldieisith the aafelitiNgrdgieMBYAFaib) are

dissolved to give a nﬁbulized aqueous or hydroalcoholic 15solution with or without suitable pH or

tonicity a ustr%tgr?tr i

d optional
19.  Use according to claim 12, wherein the combination is formulated in

the form of a pressurized metered dose inhaler and wherein both the active
ingredients (a) and (b) in micronized form are suspended in a liquid
propellant mixture.

10 20. Use according to claim 12, wherein the combination is formulated in
the form of a pressurized metered dose inhaler and wherein one of the two
active ingredient is suspended and the other is completely dissolved in a
liquid propellant mixture.

21. Use according to claim 12, wherein the combination is formulated in

15 the form of a pressurized metered dose inhaler wherein both the active
ingredients (a) and (b) are completely dissolved in a liquid propellant
mixture.

22. Use according to claim 21, wherein the liquid propellant mixture
comprises HFA 134a (1,1,1,2-tetrafluoroethane), HFA 227

20 (1,1,1,2,3,3,3-heptafluoropropane) or their mixtures, optionally in
combination with one or more cosolvent, surfactant, lubricant, antioxidant,
stabilizing and or preserving agent.

23. Use according to claim 22, wherein the liquid propellant mixture
comprises HFA 134a (1,1,1,2-tetrafluoroethane), ethanol as a cosolvent

25 and an aqueous mineral acid as stabilising agent.




addition of stabilizing and or preserving agent. 29. Use according to claim 26, wherein one of the two
active ingredient is suspended and the other is completely dissolved to give a nebulized aqueous or
hydroalcoholic suspension with or without suitable pH or tonicity 20adjustment and optionﬁ?ﬁgg’éfigti%n of
stabilizing and or preserving agent.

16

24. Use according to claim 23, wherein the aqueous mineral acid is 1M

hydrochloric acid.

25. Use according to any one of claims 21 to 24 which upon actuation of

the pressurized metered dose inhaler, on evaporation of the propellant

5 mixture, feature an average particle size of the two active ingredients equal

or below 1.1 micrometer.

26. Use according to claim 12, wherein the combination is formulated in

the form of a nebulizer either as a unit dose or multidose formulation.

27. Use according to claim 26, wherein both the active ingredients (a)
10 and (b), in micronized form are suspended to give a nebulized aqueous or

hydroalcoholic suspension with or without suitable pH or tonicity adjustment

and optional addition of stabilizing and or preserving agent.

28. Use according to claim 27, wherein both the active ingredients (a)

and (b) are dissolved to give a nebulized aqueous or hydroalcoholic
15  solution with or without suitable pH or tonicity adjustment and optional

addition of stabilizing and or preserving agent.

29. Use according to claim 26, wherein one of the two active ingredient is

suspended and the other is completely dissolved to give a nebulized

aqueous or hydroalcoholic suspension with or without suitable pH or tonicity

20 adjustment and optional addition of stabilizing and or preserving agent.




