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USE OF A COVPCSI TI ON COVPRI SI NG FORMOTEROL AND
BECLOVETASONE DI PROPI ONATE FOR THE PREVENTI ON AND/ OR

WO RBSIRERN OF AN EXACERBATI ON OF ASTHVA FlI ELD BFEI/EPE08/003012
| NVENTI ON The present invention relates to the use of
a conposition conprising a fixed conbinati on of a)

USEor mfera . @OMROBITRON CatOMPRRSINGD! ¢ GRMOPEROL  AND
sofvare thereof ofr a Sofvare of such a saftt; and b)

BECEOMEFTASONE DIFROPIONATES F'ORhEI'HEnPREWENQ'IQN 3AND/OR
medi canment foOr _use in the prevention and/ or (reat ment
of an eXEREATMENT OF Abl BEXACERBATION OR ASTHNIA
and/ or episodes in chronic asthma during the
mai nt enance therapy of asthma with the sane
conposition, for synptomatic relief, when needed. The
I N\FELO0OF THENENVERITAONS to a nmethod for the
prevention and/or treatnment of an exacerbation of
astThepresgrdrinvéhigo ralitésto anelige ¢fpa songsodition bodmbrising a
asthma by adm ni stering, by inhalation, a conposition
fixedosgrb#iatipntdfe active ingredients (a) and (b) as
defined previously, during the naintenance therapy of
asta)nformdtbrdlha plharnacegtosllyi acceftablesyaptoorsativate thereof or
relief, when needed. BACKGROUND COF THE | NVENTI ON
Ast-hma sadvateddfssmadea dailt; lands becom ng nore preval ent
and is the nost conmon di sease of childhood. It can be
i déa)t bécledndipspaeudipmpionateze and intermittent air
flowlimtation. Despite many advances in its
under theamiamgfactyehofaarmedicasnantpfosruse imdiee streventionl and/or
often poorly treated di sease. Previously, contraction
treadmenitrafcan enpoerbatinsicotastivma biskermittgat dethma amd/or episodes

in chronic asthma during the maintenance therapy of asthma with the same
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
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
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
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nost inportant feature of asthma. Recently there has
been a marked change in the way asthnma i s nmanaged,
W@ 0084128985 f rom t he fact that asthma i srecogni zRCI/&B2088/003012
chronic inflamuatory di sease.. Uncontrol |l ed airway
i nfl ammati on may | ead to nucdsal damage and structural
changga causing irreversj bl e narro . Ng of the ai rwa
r

rece@n! AS sapfCRIPRIG | qrpggq}gry-r u(pqptrolléld airway
'nfkvheﬁoi{t%bﬁm%eyu%%ﬂo ThuEoSh demade 853? ; ﬁ@iﬁ%k \aRoes,sausing
ame. tine rowde S|sfortr tln erl}/ S’
mgyﬁqsg‘mﬁﬂ'tqr Qlwmpngf taér“é@tsh?rﬁ g issde. Therapy
f b 2 d t
shgglsh; thgetiie bas aitiast Ahmion tf@hﬁseﬁgmr ﬂ%‘?@@&}?g ta aiway
t bet a- 2 d ti .
ob%ﬁag QDR 4o hséw@ee £PRr3) 2ot e pamenfifenptavige basis for
0 % vercome t he di sadvant age of
'é‘gs Sr&cgqf? Y IAPMAYGT, Y particularly for patients
tyﬁa@rst é?%s'}hﬁia&%%”%‘F”%ﬁ%”ﬁ%&%ﬂ%@?g@%"vyf'rs?
b RO ISt 851 o PELLORL. JebpiURk: gnd terbutali
R0 Vi S AR A BB ot
d
Ao g'g’i%ekﬁ'ebs i bt BasToreRictC: gygrapme  the

BE A APy s atens wi
f hal abl e d [
o RBERHDE O 21| M e drvas are: preseuri e

nebyt Ll ddd LR8BS isl WpicsAl! ;5Po\°7 de%IC 4 |ﬁm’ammatory
Fé t‘?eﬁ‘ E? tic d ni %

case I'S norna Inicar” pra

welel rg}étgrbdbg S AW BRoIGHIBRISORES &B%‘p.oﬂaté,y Bidésonide,

e severity o
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
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
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
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asthma as a mai ntenance therapy and to use a
short-acting beta-2 agonist, such as sal butanol or

w0 esob2ssBs ne, as required to relieve any breake¢r/@apmhs/ 003012
synptons and acute situations, such as asthnma
exacer bations. These acute si%uations may |ncrease in
fre u and severity withloss of disease contr

logse Qi §'§ﬁasade@wehawe%m. aqqiipngh %S*m%‘l'fdfft‘ﬂ%tqfn@hort acting
eta 2 a on| sts. Therapy with different nedications

be may lead to poor con‘pl iance to treatnent

fro the atl uent ot ent
undﬁjheméﬁtwg eﬂLg&?ﬁ Bsaentogeviees rau leag to poor

coplianse rtgr tRataHantam thﬁaa@'@'&ég'ﬁ"rtéét"fﬁ?nﬁé%@aopotennal
unggrtsastery aa?iﬁ%eé‘é@?vvg%’% aCligs sois st %Pﬂﬁ@?gg he

o cVRmAttRUGr . 2rauRpTE: S h AGGR FIAT fof mpintenance and
reg it REAtGRt FBEY drer ot Heliar hrlieatar Fomibliphhelos Hoaimgnt and

excellent safety profile. SUMMARY OF THE | NVENTI ON
asm é’ééﬁ i nvention provides the use of a suitable

f 9f d f
the n‘;?;@ﬁ%’?.%'ﬁé%ﬁh%)eomsiﬁé}ﬁ D BiBBAESe e "Use of a

it e kol g

e use of a conposition conprising a fixed
c°h§Irrl?))tr] f% “a) fornoterol, a pharmaceutically

2ﬁgﬁﬂteag fs[esfﬁl ﬁwgb .8@ %rq}é%gteggéﬁgéld&r raglpéoizgr%b%é} on featuring
an enhanced efficacy and showing an excellent safety profile.

SUMMARY OF THE INVENTION

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

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
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
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for the manufacture of a medi canent for use in the

treatnent of an exacerbation of asthma, intermttent
w@gdosesedhd/ or epi sodes in chronic asthma duriPQI/EP®08/003012

mai nt enance therapy of asthma with the sane

conmposition for synptomatic Ael i ef, when needed. In a

further enbodi nent the present invention relates to

t heamsf@rgpt%roéoﬁﬂggqrmqg%tg@@ﬂyiasqc,g@t%blpi saltjor so?vate thereof or

conbi nati on ofa#) formoterol , a pharmaceutically

accept APl of syichsa salli @Nfher eof or a sol vate of

such sal t; .and b) becl onet asone di propionate; for

¢ he DraPRHQEISIASORE CIPTARIPRAREnt for Use in the

pre enE,i on of an exacgrbation of ?ithma intermtte

Dot Fomihen e EBtEsaet e mechrampet 39t Hag BufengreyRition of an
oXBERRATET ST bR Rl b Do epizadesnin chroni
eclies i 0 BRI Bt SH G S e same
cof AR5 irhoPtyEle SEEF W RheBRD™, oL o Spute,

P2 5 80 B eSS BRT Wi HBEREE, 18 to the use
It A AR A

o2 B, A SERE BAftn eaBHED MhSRAE U ATt astoma i ar

eXaCeT SAEORSIPES o, YT S DATEEP " eSS can b

PR R e e e A

combi nﬁé}fﬁn'ne%forfgﬁ%&ﬁéroégent triggering an asthma attack;

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

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.

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
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and becl onet asone di propi onate nmay be adm ni stered in
addition to the nai ntenance treatnent of chronic
wa@gdosmesesh a regul ar basis for the treatnment OPCEEP2008/003012
exacerbation or acute condition of asthma, an
intermttent asthma and/ or e|§i sodes in chronic asthna.
Moreover a fixed conbination of fornoterol and
asH¥BBonet asone di propi onate nay be adninistered in
addition to the naintenance treatnent of chronic ..
ast @S 7y aSEESFING %?%U%P'?@"ﬁye?feh@i?'oﬁ“&?U'QHVe doses of

i R TS S B BuSters sty amparison
Wil iRt L BRS T dp FiaePes e havs o arnalelosc st formoterol
alqr (GURPG) SANUIREMSY BEPAIPEASEcTRE NAVEPILR Alessiyry level than

f ung Hﬁ%i fgr not er ol Sl one caused significantly
theg?'éﬁ &SOTRIPRUQEL i ACBPAM pot assi um | evel than the

fixed conbingtion or Idacebo.. Therefore th prg s;edt d i
conbifTaEi°6n, " el a&ﬂ"ﬂ?'@@&'f’_@d_ PYEUYEN ‘%B'I’\'/S ered in
ciohfs TR 1 A3Rab 0SB RETRL gl Sy sci % case of
re%@{%t%ﬁhﬁég{ {qﬁég i 82?% 36ﬁg&ﬁ&#I%rr]iréf%gxlrsle?%aé#aecerbations during
tn, B kiAtes” ARG o Gt s AP 1y iieP 41dRe as shown
in gg ' 'Igltg ation of the present conposition, i.e. twce

w imn case of exacerbations the synptons can be

COUR, B Cgﬁl’qe bymgﬁ{g@ﬂaﬁg?i ttih%'?gf))(doc?fesag{hrﬁge with® a regular

conposi thus pérmtling 10 t1he ad I'onal

adﬂ#iﬁfﬁsg%?{otni GRS tive obﬂ%%&ﬁp%'aﬂi};os(iﬁﬁﬁ,l Qe 3% eldeailyhein case of

ohate) to fess as early as possi

ex‘ﬁegladqaqﬁ)%safg{eg‘g%'rgipgé@%% ib%n?&%eﬁg?tgpfbf‘gg:iﬁlér%gli@!g{'oew doses

ong-actin oni st (forno

of 1 4afd REYoNN ahuSPsittfild R'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.

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
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-
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mnimsing the risk of too frequent dosing from

different inhalers. According to the present invention
W@ bwsaghesii strati on of the conbination PCT/EP2008/003012

f or not er ol / becl onet asone di propi onate when needed

reduces the severity of exacér bations and mini ni zes

the difficulty of a priori predicting the best dosage .
methyletar) Fmmal by Pb,%gy'érfefraam'% aagt@tﬁarlwgﬁh@ogcgw of its

and of the short-acting or |ong-a beta2a ni st
furgraje sakqis A QWthanéPér'Q %ﬁhéf 6§|Q i '6 agymatory or
the present inv ntloncrrprlsesaflxed co i nati on of )
°b§HPﬁ§Y%r%'rWa)ﬁ%i SEPBRRt HOHMORAGh G S¥dglein mRYhSi@EACchemical
fOV&J% 2TR§ dPieens - ipyentjen d99'uﬂe§( the A”%t%@ly%ﬁé‘?ﬁ)ﬁ?mff feand in

) _a eth hen ] for.mam
papiRt iR RhShadlioek, 55 Wl as, firares dapreot;and, preferably
bronchodi.l at or used in the treatnment of inflammuatory

usdﬁcﬁﬁg?Pﬂé Y'Ge airways diseases. FornDteroI can exi st
tereoch cal I eS¢ i nvention

| ncFoRROteRLTaY % diapetl 8T 1bf cBPESTih as froe 'base or as a
PhBfBREHtGHY prerebtals “RRL  BREnatRuliBale " Segphlatiomatt of
forfigtefal BREREA ot SxeRBIE °€$Esséé|r{’o”rg%ﬁgﬁés§ SER5, p3renioric
nyBEftBhEe: ?H@%@mﬁgﬁof MR 868 48 rﬂ?&f@@ﬁ?%ﬁf?@%@u& as maleic,
fU'ﬁ%ﬁ{ag%@%}HSag? %I[}%OIFUEQET]%BR oxybe ac'qd§ QCIQ[rII 8)r(])'/ben20|c
4'%‘:1‘5@0553?102&91%"@5@?“%??6%ﬁ@ﬁ%'gu|"aﬁﬁ’ @Gﬂéﬁﬁﬁ?e%%aﬁ%'ﬁr salicylic,

ac?ﬁgor @[t)@clirﬁﬂ ' C1¥h %,r o%ﬁ@é}bganltyﬁgcc' o‘}ox iﬂh‘fhalene carboxylic,

r'car Xy-ha al en car

gILH:lolﬁ‘f@rlél&c g#ﬁgc acids. Fornoterol or its salts may be
esé e conposition in a particular crystalline

forﬁ‘brrm?er%r eberite st tmal b HESER! ihS " BBMPLSltion in a

particular crystalline form. The preferred salt of formoterol is formoterol
fumarate, particularly in the form of dihydrate.

Beclometasone dipropionate, (1-beta, 16-beta)-9-chloro-11, 17,
21-trihydroxy-16-methyl pregna-1, 4-diene-3, 20-dione 17, 21-dipropionate, is
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,
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
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fumarate, particularly in the formof dihydrate.
Becl onet asone di propi onate, ( 1-beta,
waegeosaessys 9-chloro-1 1, 17, 21-trihydroxy-1 6-P€L/Rp1008/003012
pregna-1 , 4-diene-3, 20-di on, 17, 21-dipropionate, is
a well known anti-inflammatory gl ucocortl costeroid,

e ahar RO NRRal a0l Boad Rbsusearr)

A 0 0 ESSSRAE Eoionr
" %8&@8%&@3@&&%%% b 00 e

. 60,

1 80 pLe dryTIPERTed Tose i 6%%8'3‘ il %fﬁgf}e patient
o bR okl et B RTBEEH venin
havﬁ\:tg]%g k‘astoge dl ﬁagage nra t}eﬁjfﬂgﬁﬁﬁﬁdt}l aggnlgger this mixture as
oft%ﬁ?%ﬁ.?ﬁ‘é‘?ﬁﬁg 6r 8 sﬁm%'e%ﬂ?d?f&d“fn{‘éﬁfﬁ'gr”ihi °¥hé“ste“doses

ate rﬁe ) Fd 8, 4 o 'r é‘ro?f é’lﬂée”ﬁcludmg

& dct mpOUNEEs

mé HE rE{)ec%e?ﬁetl %'a nbbt %]aﬁggesg 68'% t%ngFarlnt ﬁr%ferably 100

palent mni ster t m xt'ure” as

m|8 qurgn?saﬁl?wﬁ% épéffa?atgg gﬁg d@? nf%ntd' en Inl?areI Preferably 72

particul ar erol "ror a
mi fbgi ng mai nt enance therapy may be as high as 168
mctogram preferably 100 microgram and nore

Prefrgicably Tﬁ §%Cc5f|°g’égol83r@8 %Yl%”pgﬁ%ﬁné}{a%ef&bﬂuﬁg including

m crogram e da of bec asone

méihfgr%g‘lycfénﬁ{eeraég n?%ﬁ:bgeﬁa% 'mg%% ngg? g?{gﬁ'?éﬂ@e%goo microgram,
m&ecr?gf%% y”?4g0prrﬁ|fc‘?6@l§rﬂ ZARD WEILPrefBraBKEM4BY &nd most

prefera and
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
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
10 micron.

The composition may comprise one or more suitable diluents or

carriers such as lactose, dextran, mannitol or glucose. Preferably lactose is

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



10

15

20

25

preferably 1200 m crogram The dose reginen wl|l
depend on the severity of the disease if mld,
wOoR@snz86es or severe asthma and on the pati ent' BCEHER2008/003012
sex, weight etc. The conbination may be adm ni stered
by inhalation orally or i nt r &nasal | y. The conbi nation

. 1s preferaply adm nistered by a dr owder . nhaler,. a

'“QIPQE"s’ﬂ?iozféger{%’cf%g]'@é’“&’Gs%f ﬁ?}%ﬁél"@m'oérAO'HYﬂ%GI'P%V‘?a'\VWéH“aY be

. the conbi natiqn of e.invention is formulated in the

i £ 8 AGToRZaRy toeRder NepUBIGNCRE BOURAATHS Deor Bibiggted to
owder )'nhal er, for, exanple a single or a nmulti

agggg'rgg[ﬁm apd/f AherpRizationye i ngredients are in the

par BPeVisE; 8 wrarmebdlerii arioR: Brsybe Arsdch ip dbp semposition
coffiisiag N e dBRrP AR unhithel SmignaBegeand optionally a
s B 08 el BEL S g s
Sl | R PR aPVRDE P Sn@PlANa: YR A 1A varrig, promote the

can o%_t.i onal,.l ¥t be subjected to aggl oneration
[

relgﬁg%ﬁﬁgﬁ@'ﬁf DYIYRMt herwi se a coarse o
compinenfi ehityeR A8, AitEledded "Bt HREakbBRn oidant or
i roBRRlY aphesBR sREBIEls o patfiGuyeRl iriierredgagitive.

or dWﬁgn {{hétégrﬁbmaa\fio?lpbt W@lih‘%/erﬁ?cm z?é '?o@'ﬁlé%?%j ti}.wvtﬁetﬁ)rm of a

pr oot é € Tel eéase of ‘the active ingre
' MYRY; r. st.apces:: W t. L -Aad :
Prov B ooty ad EnBiEF (e, DaRhbaf IR Be potn in

iU < BT O ATl Rl cFrRiatsl figepived in
a ﬁ{‘%@egfﬁ%gﬁdg@%ggighﬁ%{ﬁmw”&% &St tH'SwBChENFe ingredients
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
(1,1,1,2,3,3,3-heptafluoropropane) or their mixtures. The active ingredients
propellant 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
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
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m croni zed form suspended or nore preferably both
conpletely dissolved in a liquid propellant m xture.
Wa\zaos2ssB3 vel y one of the two active ingredi enPGT/RP3008/603012
suspended and the other conpletely dissolved in the
l'iquid propellant m xture. Ti%e propel l ants which can

d'%?’d\lf I BRs biodi st oYY ﬁ?%?&?lasngre(f%ﬁ@ )theseaq%ﬁqr\} mixture
er{sga{s: ggpﬁ%{og&%g{%%f arhf%,&ygéquc%)’cdéibgni sugh as HFA 134a, HFA
2220?9 i BRI AN UNERT Shch 25 AibaaSLAhd T aghapys mineral
acgﬁ?@”%%i“@bvﬁm@“%%“afaﬁﬂ% A RADUE R Aar0Ence: for
b Pclpdtengrels i e AP sfBioRyodRindioft s g ppe of the
G SRS T2 BHECHS RS Dol AP BT o Brdsuricea
RS8P B Ao iSSP ot ar
o BRAAA BRI L PR GBI BB Bt oy blow 1.
mBFcﬂﬁS éran'fhgéé(tfbrr%ul%?&ﬁs PL & %I?Bl Y?ftel?r%dorrp@r%b\hﬁlmas extrafine

ure conprises and/ or consi s

foﬁ(m)&jl%ﬂf)hgoﬁ?(%hng%rm%% aE'gﬁetlaanoldEEéaﬁ%?\ fﬁrth@mnrg areas

res, a cosol vent U an aqueous

of'srpgg'lf a{heacéghvesu‘ﬁlér ichtd Fﬂgftf)tsqlgéor s& gddeﬁéﬂﬂxn results in

| I'Zi ng~agent articu pre err ed are

enE)%hBEPQHeFéHé}HI@BHoﬂ&%o%% FEHOAE dild i'g sa‘i’l?nl H}‘;@d“&ament

upon actuation o

pre?ﬁ“fé&eddﬁ?t%eﬁsd%ﬁ{ﬂl%‘&" g)%maa %Yé’lﬂ%ﬁbho%q‘af increased

t he propel | m xture aturé an average parti

depbéRidH irf h’?e%)\é?l AetalVSi ?Eeﬂﬁ@%ﬁjtﬁﬁt‘o iy rlahSh%rﬁb}matlon of

croneter hese Tornu Ions are erred

I EEAL s 05hL MR 406l Bt HbEALIBecoteci dose
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
doses of 400 microgram of beclometasone dipropionate HFA (extrafine
pressurized solution formulation) and 800 microgram of budesonide dry
powder inhaler formulation are equivalent.

Therefore the availability of an extrafine HFA solution formulation of
the combination of the present invention may further improve the risk/benefit
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
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of both the active ingredients particles. This

co-deposition results in enhanced therapeutic
whe@sabsses | at or effects and in a safer medi caneeit/EP1008/003012

fact, due to its optimzed p éticle di stribution and

i ncreased deposition in the ﬁ ri pheral airways, the
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dighalie 8 ampirefidi e i dRSPLELRR FE Shhet & Rtreucd to give
a PEPIRGY ; nead® dis HaealcPhBAE SemRaisian  ex sqitian. available
eitRe{ Rised Ui rSE0r SHF-Ses rmidatione b iRy StitaBle pH or
t°%gﬁate B st ST cavgihope Bt RRHEMS and, ar, peeserving

so ution fornulation) and 800 m crogram of budesoni de

y powder i nhal er fornul ati on are equi val ent.
Ther F' the av extrafine H

ol Gingh Teaitiaf 4 'tE 'awie%ﬁgﬁivesﬁﬁbPﬁmmsna%Pa@é Brlbgesurse of
tn RN R RS s ﬁ?féwﬂﬁél’%fin PRI Tl i e
regwéﬁ% @L‘%‘ﬁﬂﬁt&?’{‘gﬁﬁqmﬂ LtRdh ﬁsug%} blr}t & conventional

|n par In case

m asqe?éﬁc?ﬁv\w%f ﬁLeep %Q nfto?'eaé?:‘fwec{)n\%ro?l@ﬁt% suitable for

the nvéntion 1S

adﬁ,ﬂl:,[glféﬁfgﬁ,t sy rfbﬂ@é}gggﬁr m of anebul i ser the active

I ngre oth in mcronized form suspended,
di SWIQ@L‘E alternatively one is dissolved and the
ot her 'i's suspended to give a nebulised aqueous or

hydr aﬂ)r‘\e‘égﬂhkgdsﬁé)@'?ébo'ao%h ﬁﬂbé’fe' ogollﬁ}(ﬁaltfi‘yghﬁjlatmrh of the

er as uni't dose or ose t1ormu n

coﬂ{bl%flgﬁuﬁorﬁf&t&%@' {ﬁ’é’f Loﬁ‘é&lbﬁi’etgngéta@% dAdte contained

optional additrion I|Z|ng an serV|n

L S S SR
total av&ight aryr emhodigRiRiufation), 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 propellant. The formulation was packed in aluminium cans fitted
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
total weight of the formulation), beclometasone dipropionate 200
microgram/dose (0.271% w/w), ethanol 12% w/w as cosolvent and

hydrochloric 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
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In the follow ng exanples mcronization is carried out
in a conventional manner such that the particle size

wo anga29685 each conponent is suitable for PCT/EP2008/003012
adm ni stration by inhalation, EXAMPLE 1 A pressurized
net er ed dose inhal er solutiohlformulation of the
.conbination fornmoterol fumarate + becl omet asone

witly 63 FHCERIHEES ¥BWESi ned fornoterol fumarate di hydrate 6

of ERAWBLED3S [ on) . bec omet asone di pr opi onat e 100

Cos Oy vt ReRRion dPBefiTofPETUIBtE Alyth. GpME ARlPRS formoterol
furBRERel [aeciaRet iR SPTRORALE faainach Iciap keghformoterol
furfagate, iy Bip b dp o BB ool GRS To i bRsed cuta ! weight
of i i GREKAT o) RUGRUASHbL cPEROMFIRANe aFkp@PIREAS 100
IO REVABF LT 514 GHIY) - bOEPo R HEIABVAPRF o oRaPECRBDY mixture
(0 B bR e 6 misiiniten ReABSqigne) Mol stearate 08:2
Wi o BRDH TSP AL S e PPaziRelp e M yial having a
pafifiRats HRT SRS a1ed HEs tifeon o g 7o win) Y

conERATELE 4 oni zed ormoterol fumarate di hydrate 6

AR GBS o R I ARE, I ADBAAD) of A chutatve
dogiegr8Pitﬁgaﬁ)?e&0coombination formoterol/beclometasone dipropionate or
formoterol compared to placebo when administered in asthmatic patients on
regular treatment with the combination at the maximum recommended daily
dose (6 microgram of formoterol/100 microgram beclometasone 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
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.

~ 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 treatment on the ECG
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m crogram dose ( 1% ww), 989 m crogranf dose of a
preblend m xture (9,89% w w) constituted of m cronized

WO 20802388aNd nmagnesi um stearate 98:2 w w), 890BCT/EP2008/003012
m crogram dose of coarse al pha-|actose nonohydrate
having a particle size conpr? ed between 212 and 355

' .89, 04% : LE 4 A d f d .
bR At MRS e o B SRS atectrica
oo Dt S0P R 8 b BB Sl B8 et over
o TS Bl s ehab b b Bllindaliatn wero dotormined

re mmndeg%_dq?(ieﬁl‘ié dose (6 m crogram of fornmoterol/1 00
ovﬁfgr rérﬁf_ C Yasone di propionate, 2 puffs bid.:

o ERRAID%al e e g ons Skl MEEREEAE B serum
BT B S ey B 4 8 sonan
RS SR SRl % B L P S133Re Pl Bfeen the e

becl onet asone _di propi onate 100 mi crogram or
Copﬁ}'%{@?@lndﬂgaﬁ?gpogr am) or placebo during the

[ t t_of hma with 2 puffs bid, of .

t he AR RCRA e R taf RRAET i b &g BbSsnld with the

f, . | . .at | ffs).
coflpirAdE Wert nst PkBfcafy diRAE L rdih it i Tofimpperor atone.

. ey _ i D .

was e ST 4t mPOREGist e, ol high SRBYAANEE Bt of the
coffifeyRTaBHPMSRDHE LB SPokYBEE) Al L RsPipsel Gelents on
méblﬁ{eq \haée ﬁgﬁ{rﬁgﬁte\?yitﬁfth@searﬂ?%otrﬁginglti%t&d ﬁ%k s@fﬁi’iceantly reduce

004 pressure-an eart” rate were eval uated _
th&if FULdh bS5 SePYR" diffeténth? Hoin REIhO& 8l hiine o8 dHfore the
asma |actate _an% gl'ucose re determ ned over 3
cohfihtidh L &Ferf W& -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.
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Fornoterol al one caused significantly greater decrease
in serum potassium |l evel than the fixed conbination or
W@ R@sassss Whi l e no significant differences i n BEF/ER2008/003012
pot assi um paraneters were observed between the fixed
conbi nati on and pl acebo. QTC1 | asma | actate and the
m vital signs val ues observed wth the conbination
C not statistically different fromthose with
fornmoterol alone. In conclusion the adm nistration of
hi gh cunul ati ve doses of the conbi nation

1ot TR R b eSS B natelg ¢
cor R Ret, SR ) P EAER, MEb SRS nereot o
Therefore, the cforrbi nat i ﬂ,? even when adm ni sterepl !n
doses #&PHA qTpushcasally AR t he recomended cl i ni cal
dosi? tg,uc:;'h ast in caqse of the rescue treatnent _of
ast | reDeARMe ASPar IRQAPIPNRE: case of exacer bat i ons
for, 1 MATHGRETER Ph SePRRAOPLIPEAISe COAME Rrevantiogy and/or
oA o 83a SRR B PR “BuSRTRAEF B8 ror pisoces
i S8k 0B S o e BBl S st e same
' i. ] ' d/
ool B el it e BT RbRBRRTT o L ¢ ot
2. andi il %%c%?{?@gr 8 8@;8”'10 %%Péﬁﬁh?t;ﬂ%gﬁgééngeratio of (a) to (b),

"mai Nt enance apy ast hma "W

caftUIHRY éé gé}rﬁ@{eré%@ér’n&?fﬂe&ﬁétsgé ?ﬁ;%rﬁ%tgs?s?g |mo¥i)1f to 1:500.

e according to

3.(a) U (Jb)corgfﬁ!g‘:lf atf faﬁf éir e L Mdr&c! 206t 8F0 to (b),
| 1 to 1:500. 3. e acc |¢1ég

di propi onate, s from ord

calQuSted R fornfhiersi i b&GoMRta5oh @i oPiorkdl, 1M 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),
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.

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
acceptable 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 maintenance therapy, may be as high as 168

microgram, preferably 100 microgram, and more preferably 84 microgram
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cal cul ated as fornoterol to becl onetasone
di propionate, is froml: 1 to 1: 100. 4. Use according
w0 e0osi12868% 3, wherein the nolar ratio of (a) toPCDEP2008/003012
cal cul ated as fornoterol to ‘?AfCl onet asone
di propi onat e, is from1l:3 to 30. 5. Use according to
claimd4, wher nolar ratio of (a) to (b),
Gohore

and v gialg P§ qr@ BICTPS'dBc| onet asone

1008, HhRiovision 0y 2o RSSVioRE Cﬁggﬂh@%nbgltﬁé 48 dose of

oo bR g7 R, AR el e mav

beiy it S 90U PRdterbinaach %’{9?%6{21%8# TS reteraply 2400

iy g e BT B R ebkvéﬁsbfi%m‘é' 8% eist Al 1300 microgram.

11acc table é‘l ? sol vat e .t her eof orﬁnsolvteo ition
such’ % SHPTI89 (BeBEcBITHAY ¢ aHHy whetdin e cgmposition s

dose,,of f.ornoter for adults,

admersﬁareﬁ‘g%n o eI o Bl RS M. o oh os 168

i B A KA AT A PR gnter
i bt ST A e

A A A S -
R R B B S BREY O s
dilbgn?éqyorprcgygé’fés s‘ach' Bs E{REN {Jgﬁgéﬁrnﬁéhﬁfté’lnlczlr glycpse and

mnistere alati on oral anasa

pré%m B g@éﬁégggﬁ) eclln%'n'@hiajr t\e,here| n the conbination is

i nhal er, a pressurized

1478t @j 8, &%':’rg g? 51 vvhe H@BH’J éﬁ{trégct&@%gredlents (a) and

accor |ng rern e connl nat

(b)f Bffﬂé! g‘éﬁ@hﬁeﬁb‘{’pﬁoﬁlﬁgf‘gﬁ“t g)ﬁt&%‘?ﬁ@( e BOH bl AftrBRESEHrm.
15. Use according to claim 14, wherein a coarse diluent/carrier may be
added to the composition to form an ordered mixture

16. Use according to claim 15, wherein said ordered mixture may
optionally contain an additive to promote the release of the active ingredients
selected from substances with anti-adherent, glidant or lubricant properties
such as magnesium stearate.

17. 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.

18. 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
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di luents or carriers such as | actose, dextran,

manni tol or glucose and preferably al pha-1actose
wWorershgsesat e. 14. Use according to claim 13, wh&F/8P2908/003012

both the active ingredients ) and (b) of the

conbi nation and the diluent/carrier may be in a

ni croni %ed farm 15. Use according to claim 14,

"qWﬁ’eﬁ"@ Iant ke | uent/car rier may be added to the
0si tion tofor dered m .
1gacc &i ﬁcqrgu&gé eW@Ieﬁe'gaﬁt? GPHit?'@at'ﬂ?ﬁﬁufPému'ated n

tne dbeRCel ?a’aér%ésﬁé’?é eﬁ%r@@ﬁd s iAlebdiraB ot the active
inq{pg%ﬁ§igia\éméz(ﬁ)g2é:§g g{% dﬁ%‘g{ (sgrt\ aglgiqw b“oggnant mixture.
20?8?% &to‘r’w%bﬁ'éé“f oA, e%gié"ﬁr. il Hgpliant mixture
R LN F?L%}g%&#ﬂ%&ﬁg' 5 e 227
(1&mﬁ?e$h?%s”l%fﬁwrﬁg{mn$ "B mEd b ordptgnaly  in
coffiRalieh 3 V'S e i eroo f 9 it S ctof ol i ngptioxidant
stegiigge anfc§o¥a%e§§i’n'&V§33P€n 12, "wher 61 n' the' Conbi nati o7
21405 Seniaerphord; Rl 2o PR, e el BiplSfagt mixture
coﬁ{b%s(el@HﬁfA 152?3' 154 q%—té‘{éﬁ&é@%‘? éﬂ%)a (%tthFPlas a_Lgosolvent and

| an

s RIS, o SR AN A o <o T
1 f
22, LR NG LR OB PR Pind Yl A i s v

hyﬁchfrﬁﬁl @lkjq ! ubricant, antioxidant, stabilizing and or
preserving agent.

23. Use according to any one of claims 19 to 22 which upon actuation of
the pressurized metered dose inhaler, on evaporation of the propellant
mixture, feature an average particle size of the two active ingredients equal
or below 1.1 micrometer.

24. Use according to claim 12, wherein the combination is formulated in
the form of a nebulizer either as a unit dose or multidose formulation.

25. Use according to claim 24, wherein both the active ingredients (a) 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.

26. Use according to claim 25, wherein both the active ingredients (a) and
(b) are dissolved to give a nebulized aqueous or hydroalcoholic solution with
or without suitable pH or tonicity adjustment and optional addition of

stabilizing and or preserving agent.



2 1. Use according to claim20, wherein the liquid
propel l ant m xture conprises HFA 134a ( 1,1, 1

WO 2008428683 | uor oet hane), ethanol as a cosol vent PEREP2A8/003012
aqueous mneral acid as stabgéising agent. 22. Use
according to claim2 1, wherern the aqueous m nera

2ToreUse e ig 5 2 24 e ng B8 B G tvhdndreient is

soBRERRHA 2P B8 o "o ABRLEh, R BHRACIEL R, meoutz
ool S OHESE AhPRHAE I Br P Sl B ooy
o TR o A Y AabUB S e PR 28nc

Use according to claim24, wherein both the active
ingredients (a) and (b), in mcronized formare
suspended to give a nebulized agueous or
hydr oal cohol i ¢ suspension with or wi thout suitable pH
or tonicity adjustnent and optional addition of
stabilizing and or preserving agent. 26. Use according
to claim?25, wherein both the active ingredients (a)
and (b) are dissolved to give a nebulized aqueous or
hydr oal coholic solution with or without suitable pH or
tonicity adjustnent and optional addition of
stabilizing and or preserving agent.27. Use according
to claim 24, wherein one of the two active ingredient

i s suspended and the other is conpletely dissolved to
gi ve a nebulized aqueous or hydroal coholic suspension
with or without suitable pH or tonicity adjustnent and
optional addition of stabilizing and or preserving
agent .



