I nhal abl e Fornul ati ons For Treating Pul nfnary
Hypertensi on and Met hods of Using Sane |I. FIELD OF THE

WO DMEMITI2GN The present invention relates to anPCT/EP2004/006629
i nhal abl e fornmulation for the treatnent of pul nonary
hypertensi on, and nethods of treating the same in
mamal s, includi ng humans. The fornul ati on of the
present invention conprises a hypertension reducing
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II. BACKGROUND OF THE INVENTION

Pulmonary hypertension is a disorder of thej lung in which the pressure in the
pulmonary artery (the blood vessel that leads from the heart to the lun gs) rises above
normal levels. If left untreated, pulmonary hypertension may become life threatening.
Symptoms of pulmonary hypertension include shortness of breath with minimal exertion,
fatigue, chest pain, dizzy spells fainting, and other symptoms. Pulmomary hypertension is
frequently misdiagnosed and has often progressed to late stage by the time it is accurately

_ diagnosed. Moreover, pulmonary hypertension has been historically chronic and
incuiable with a poor survival ra‘te.

When pulmonary hyi:ertension occurs in the absence of a known cause, it is
referred to as primary pulmonary hypertension (PPH). There are maryy unknown causes

of PPH.



referred to as primary pul nonary hypertension (PPH).
There are many unknown causes of PPH When t he cause of
w@odosomery hypertension is known, it is call edPCT/EP2004/006629
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thereby raising blood pressure. ACEIs also make blood vessels relax, which helps lower

blood pressure and allows more oxygen-rich blood to reaéh the heart. Captorpirl
(Capoten), Ramipril (Altace, and Enalipril (Vasoted) are commonly used ACE inhibitor
Angiotensin receptor blockers (ARBs) (also referred to as angiotensin II receptor
agonists) such as losartan (Cozaar) and valsartan (Diovan) reduce hypertension by
displacing angiotensin II from receptors on the surface of cells. ARBs are used as
alternatives to the less expensive ACEI inhibitors because they have fewer side effects.
Beta-adrenergic blocking agents; or beta-blockers, are used in the treatment of

“high blood pressure. Beta-blockers are also used to relieve angina (chest pain) and in



Bet a- adrenergi ¢ bl ocki ng agents, or beta-bl ockers, are

used in the treatnent of high blood pressure.
w@eaaomi2zockers are al so used to relieve angi naPCT/EREN4/006629
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some patients when adm ni stered )
burden on the heart and the arteries, which can lead to permanent damage over time. If

untreated, high blood pressure increases the risk of heart attacks, heart failure, stroke, or
kidney failﬁre. Examples of vasodilators include prdstacyclin and its analogs.

Tt has been shown that vasodilators such as prostacyclin and prostacyclin analogs ‘
as well as calcium channel blockers such as diltiazem (Cardizem) or nifedipine
(Procardia) decrease pulmonary vascular resistance in some patients when administered '
systemiéally. For example, it has been found that continuous intravenous infusion of the

vasodilator epoprostenol (Flolan), or prostacyclin, improves exercise capacity, quality of



system cally. For exanple, it has been found that

conti nuous intravenous infusion of the vasodil ator
wepapnerrenol (Flolan), or prostacyclin, inproREFEP2004/006629

exerci se capacity, quality oflife, henodynam cs and

| ong-term survival in patients with primary pul nonary
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vasodi | ator and inhibitor of platelet aggregation by
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via injection to treat pulmonary hypertension. Delivery, however, is systemic and not
localized to the lung. Thus, the drug must be administered in high doses, with énly a
small percentage actually reaching the lungs.

It has also been shown that calcium channel b}ockers may alleviate pulmonary
vasocoustriction and prolong life in‘about 20 percent of patients with PPH. Rich S,
Kaufmamn E, Levy PS. The. effect of high doses of calcium-channel blockers on survival
in primary pulmonary hypertension. N Engl J Med 1992;327:76-81, which is
incorporated herein by referencg. In patients who show evidepce of an acute

hemodynamic response, long-term treatment with calcium channel blockers administered



I ncorporated herein by reference. In patients who show

evi dence of an acute henodynam c response, |long-term
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adm ni steredoral |y can produce a sustai ned henodynani c

response and increase survival. However, ora

adm ni stration does not produce a |ocalized effect on

the lungs and therefore high doses nust be
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preventing and/ or aneliorating one or nore synptons of

Pﬁoggg%teﬁ% 1drkQ8in sgfn%gﬁge%s or disease. As used
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temporary, lasting or transient that can be attributed to or associated with administration

of the formulation. As used herein, a “therapeutic effective amount” means a sufficient
amount of drug substance to treat, prevent and/or ameliorate one or more symptoms of a
medical condition, disorder or disease. It also may include a safe and tolerable amount 6f
drug substance, as based on industry and/or regulatory standards.

In one alternative embodiment, the formulations provided herein are used for
treating, preventing and/or ameliorating one or more symptoms of a respiratory disorder

in an individual. In another alternative embodiment, the preserit invention provides a



in an individual. In another alternative enbodi nent,
the present invention provides afornulation for the
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nore synptons of pul nonary hypertension or other
rel ated disorders. In one preferred enbodi nent, the
present invention provides a formulation for the
treatment of pul nonary hypertension in a mammal (e.g.,
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fornul ati ons of the present invention may contain an
inveamtion gongwists adonghimation whtwover mok hyrentemsionakducitghugents.
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formulation, Moreover, the formulations of the present invention may contain an anti-

microbial preservative. Alternatively, the formulations herein may be preservative-free.
In one embodiment, the formulations of thé preseht invention are suitable for treating any
diagnosis or level of pulmonary hypertension.

The present invention also relates to a method for treating pulmonary
hypertension in a mammal, which includes animals or humans. In one embodiment, the
method of the present invention comprises the step of administering the formulation of

. the present invention to 2 mammal in need thereof. In one embodiment, the method of



the present invention to a mammal in need thereof. Ih
one enbodi nent, the nethod ofthe present invention
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t herapy or pharmaceutical agent useful to or rel ated
to the treatnment of pul nonary hypertension. Such
t her api es and/ or pharmaceutical agents including, for
exanpl e, anticoagulants and diuretics. Additionally,
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Losart an, }
As used herein, the terms “angiotensin converting enzyme inhibitor” or “ACEI”

_ means any pharmaceutical agent that inhibits the enzymatic activity of angiotensin
Aconverting enzyme. ACETIs suitable for use herein include, but #re not limited to,
Benazepril, Captopril, Enalapril, Fosinopril, Lis_inopril, Moexipril, Perindopril, Quinépril,
Ramipril, Trandolapril, and prodrugs, sglts and isomers thereof.

As used herein, the terms “angiotensin receptor blOCkBl;” or “ARB” or
“angiotensin II receptor agonist” means any pharmaceutical agent that selectively blocks
the binding of angiotensin II to receptors found in many tissues. ARBs suitable for use
herein include, but are not limited to, Candesartan, Eprosartan, Irbesartan, Losartan,

Olmesartan, Telmisartan, Valsartan, and prodrugs, salts and isomers thereof.



A nesartan, Tel m sartan, Val sartan, and prodrugs, salts

and i soners thereof.As used herein, the terns "beta
wa@oeosnenrgé c bl ocki ng agent” or "beta-bl ocker" PEHEB20841§06629

pharmaceuti cal agent which bl ocks beta-adrenergic

substances in the body. For exanple, a beta-bl ocker

may bl ock the beta-adrenergi c substance adrenaline

(epi nephrine), a key agent in the "synpathetic"
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Ni nodi pi ne, Verapam | and prodrugs, salts and isoners
Prdphespiob Sotald aud Tandieeadprodrhgs, saitsimd isemetsithereasi *  neans
any pharmaceuti cal agent that causes dilation of bl ood
vesAstsd hifadp theltatndical chumchizinel blockersmedne ey pharmedeutical
but are not limted to, Adenine, Arginine, Doxazosin,
agdrly @hiah slzwe er blgcksaliddnarst afcalchew fao Hiedeustleictllssdfehe heart and
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limited to, Adenine, Arginine, Doxa=zosin, Hydralazine Hydrochloride, Isosorbide

Initrate, Isosorbide Mononitrate Minoxidil, Nicotinates, Nitroglycerin, Phentplamine,
Prazosin, Terazosin and prodrugs, salts and isomers thereof. Vasodilators for use herein
also include prostaglandiﬁs,(Eicosanoids), including prostacyclin (Epoprostenol) and
prostacyclin analogs, including Iloprost and Treprostinil, and prodrugs, salts and isomers
thereof. Also included herein are va;rious i)rostaglandins, including, but not limited to
PGE-1; PGE-2; PGF-2.alpha.; PGA~1; PGB-1; PGD-2; PGE-M; PGF-M; PGH-2; PGI-2;

19-hydroxy-PGA-1; 19-hydroxy-PGB-1; PGA-2; PGB-2; 19-hydroxy—PGA—2;' 19-



19- hydr oxy- PGA-1; 19- hydroxy-PGB-1; PGA-2; PGB-2;
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weawsiooarpha. ; 15-rnet hyl - PG-- 2. al pha. ; 16, 16- BCTEP1094/006629
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.vasodi |l ato n radruyugs, . salts | soners .t her eof
B hor b o P bR P P EREY i ety
phar maceut i cal aqent" means_any ACEl . ARB,
trapeprasty e Skailorod il eidimetR At HE 1 BIbGRTestl; 1opeduiT-4P 3 7: apd
any ot her conpoundcapabl e . o
seroisyntkatic ion gypihetip Aen XpHygsef thepe nairal prastaglandipg|or any derivative or
i nhal ation, such as nebulization. It is understood
any prastaglanslimanslag cepable affactingrey 2 wassdidaion anflirpdryes gdistaad
i ncl ude those not currently approved for use in
isogdersitheyedf. practice in the U.'S., and those that will be
approved in the future. As used herein, the term
" pulAsosed hygrelny enérar@iypertensioansdeing phammcedticalagesi’syeans
| evel or stage of pul nonary hypertension, including,

anPACENARB, ibslatidetken cal@tunrohimynélibleken nasadiqod, opmgrogher
hypertension, pulnonary arterial hypertension,

colpduia B%ﬁle@ﬁ@ﬁ&g@m&@@mﬂeﬂﬁm&&{gh By:d @iHaRki6h, @ch as
associated with disorders of the respiratory system or

nelRAIJRE 1T AndeRddARRA Ie BYRELLRTRYSHeh oM dduigg bfdMinclude
chronic thronbotic or enbolic .

those not currently approved for use in clinical practice in the U.S., and those that will be

approved in the future.

As used herein, the term “pulmonary hypertension” means any form, diagnosis,
level or stage of pulmonary hypertension, including, but not limited to, primary or
secondary pulmonary hypertension, pulmonary ar;erial hyperteﬁsion, pulmonary venous
hypertension, pulmonary hypertension associated with disorders of the respiratory system
or hypothermia, pulmonary hypertension resulting from chronic thrombotic or embolic

disease, or pulmonary hypertension resulting from disorders directly affecting the

pﬁ]monary vasculature. The term “pulmonary hybertension” also includes other
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di sease, or pul nonary hypertension resulting from

di sorders directly affecting the pul nonaryvascul at ure.
wab@swerne " pul nronary hypertensi on” al so i ncl udBGT/EP2004/006629

ot herrespiratory disorders characterized fayacute

pul monary vasoconstriction such as those disorders

resulting frompneunonia, traumatic injury, aspiration

or inhalation injury, fat enbolismin the |ung,
respirhidBSdisordddd EraratRkizedbyodcuie AL JARE, vadstehdir stRARLEA: K Yse

di stress syndronme, acute pul nonary edema, acute

didFRI¢RS rBdultiny! fdtR BRmoRRStraueRkifl ey SHp BRI or fhHhEon injury, fat
pul nonary hypertensi on, persisStent pul nonary

. _ : o 1AL
R nS 1 Pl A of RE DA RFPLGY it
[ [ [ .re
syRD A8k b ORR S, B maGRAh IR0 Po AR B
jatr ni ¢ hypoxi n th forns of..teversible.
R R s N R e
are alsq characterized by infl anmati on of the n
e R R T R R
| ung of non-resident, cell types.including the various .
b AR RS THC LEAGH P I SRPEIS, Sfﬁtilsd‘ﬁ‘ég%?t{% ﬂfa‘%YP?/.’élg ERpBdinEaHP Senic
fornul ati ons of the present invention nay include
hypain) gt ethen fomn qf revessifle BmenyE Vaspeqnusgictien. sSuch pulmonary
_hypertension reducing agent, As used herein, )
dispidgrsescalin shargeterizesdcdyapfampnatiog of the Jungieciuding thgespssociated
_.conpounds include but are not |limted to salts,
withdlhapigration dito gerungsof nemredsidentasH fypeairichiding famswensious leucocyte
sol vates, hydrates or prodrugs thereof. Such
subglasses.at i ves may be readily prepared by those of skil
in this art using known nethods for such
- der Invat int@rhatone enBudimenie farmaktivs of fhreqoeserd dnveatiotomay include
adm nistered to animals or humans w t hout substantia
phdrmsteutiedllyacteptabBldetiodiésaof A pipperivndenticinedd agefiC cepaisedherein,
sal ts" include conventionally used non toxic salts, ,
phdr@hcRN il laCeeptadR! derivdtives GiRudh @apatnds ilbhsR bati&d naSirdited to
al kali nmetal salt (such as sodiumsalt and potassi um

salﬁ,aélsfe}s, elgﬂ efhbkdrioDNEst@ titls, WBded|sovates, hy&eeh ofSro8kEihbigof.
Sa aa

Such derivatives may be readily prepared by those of skill in this art using known

methods for such derivatization. Such derivatives produced may be administered to
animals or humans without substantial toxic effects.

Suitable "pharmaceutically acceptable salts” include conventionally used nox-
toxic salts, for example a salt with an inorganic base such as an alkali metal salt (such as
sodium salt and potassium salt), an alkaline earth metal salt (such as calcium salt and
magnesium salt), an ammonium salt; or a salt with an organic base, for example, an

amine salt (such as methylamine salt, dimethylamine salt, cyclohexylamine salt,
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magnesium salt), an ammoniumsalt; or a salt wth an
organi c base, for exanple, an amne salt (such as
woredolipb@nd ne salt, di nethylam ne salt, cycl oheRgT/BP100€006629
sal t, benzyl am ne salt, piperidine salt,
et hyl enedi am ne salt, ethanol am ne salt,
di et hanol am ne salt, triethanolam pe salt, tris
(hydr oxymet hyl am no) et hane salt,
benzyiroming $ajtl piperidindwakiottbienediaminietsalt mtlpoolaminesalttdigthaiolamine
caffeine salt), a basic amno acid salt (such as
salfngéethinolandad daltamid (Bydsixpmethalamino) staneasaltkybnamatinyii um
salt and the like, or other salt forns that enable the
mqnokthmivdamyind yadeploezisé wit and caffeinegali)y e basid amine aeid Balt (such as
soluble in a liquid nmedium or to be prepared and/or
argthih € 6dltl avie lsirRaak)Ntefrb A @ dminfoniunl $alibind tHedike bR other salt forrms
pref erabl e an aqueous nedium The above salts nmay be

thd? 64 186 piihofarg BPYeRRhd AN RHudM LSS0 rdn®iin SMEHIPIa fdu@m
the corresponding acid and base or by salt

médﬁxtn? Iof RATGR epal @ an &6 A BRI Bvel P AinialstBSd 1A bl GidGARRGh it rable

hypertenS|on redu0|ng agent may be enployed i'n a

ﬁ&%u?xﬂéﬁu&ogﬁ Movk Baifd I pgeg%f&l 639 onveﬂﬁo%al Bll;ocess, for

armaceutically accepta

exdh %1% ﬁ%ﬁ%h?%egﬁ%%% afidzhd'b g%?@&@ﬁte&ﬁé&&%b | ncl ude

ani c acl t1on sa chl ori de,

hyd obronw Ifate hos e,.and nitr te Qr gani ¢
et B ap ool e §§%gf" b ergeaﬁlawe Sipg AP
sucgin , yC mal at.e, tartr
be gRplxRED %ﬂei’&fe?m AR U Ra P BER L Stoepabe
t ol uepe Ifo ate, and.a orbat salts th aC|d
Salg“ fg’ Yifahte }éa“é‘%??&P‘E é"‘%fﬁ%‘ |sasielpde ngyeRaip FCI
saI ts such _as, sodium salt and potassiumsalt;
ad@r%wtﬁ &1ch 25 hyrpshdorideyidrabramyide, Sﬁgatﬁé’&ﬁfé’éﬁfﬁnﬁ@dwaf%n d
cal cium sal t; ammonium salt; organic, basic salts_ such
orwwtaﬂdwéqhﬁym salis echns jpgetate, propionp CaficRigagdpgtateglydoliide
salt, picoline salt, dicyclohexylamne salt, and N, N -
madite: davizate.citaye, anabuten fineents alethansidfonats) n-tolugnest!fbeats, end
am no acid such as lysine salt and arginine salt.” The
aseeetiates saltm it acidicanmipo ecd eush hy apattaie awt gletamatepalkali metal salts
sol vates. Exanples of the ethers may include, but are
sudhois sbdimm saltartdpotaasiloylsalgtatimling eafthmetal salts such as magnesium salt

and calcium salt; ammonium salt; organic basic salts such as trimethylamine salt,
triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine salt, .and N,N'-
dibenzylethylenediamine salt; and salts with basicA amino acid such as lysine salt and
arginine salt. The salts may be in some cases hydrates or ethanol solvates.

Examples of the ethers may include, but are not limited to, alkyl ethers, for
example, lower alkyl ethers such as methylA ether, ethyl ether, propyl ether, isopropyl

cther, butyl ether, isobutyl ether, t-butyl ether, pentyl ether and 1-cyclopropyl ethyl ether;
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exanpl e, I ower al kyl ethers such as nethyl ether,
et hyl ether, propyl ether, isopropyl ether, butyl
weewsngo2resobut yl et her, t-butyl ether, pentyl BCTEP20841006629
1-cycl opropyl ethyl ether;and medi um or higher al kyl
et hers such as octyl ether, diethylhexyl ether, |auryl
et her and cetyl ether; unsaturated ethers such as
ol eyl ether and |inolenyl ether; |ower al kenyl ethers
and gasdivarsondigher alisylrethrers sath 36l octtl lether, diethylirex gl diyanyiburel dtdesand
such as ethynyl ether and propynyl ether;
cetyy eitherx yfsatmated athdey/duck bheled ethiecimddmolepglr sobey clotvyt allednRar
and hydroxyi sopropyl ether; |ower al koxy (I ower)al kyl
etterhatis assvinyl edter, attyllechey; Navdralkyayitierasmech ds sRyO¥Hatand
ether; optionally substituted aryl ethers such as

prépianeihegttydroxyllossallet &kérs sichbhydiphRmy etﬁézf%a,

salicyl ether, 3,4-di-nmethoxyphenyl ether an

hyBRRFBSHr6k P BRBY lowkt RiRbxy (ﬁi_%r)[ﬁﬂc‘yi éth@veichal Kﬁé{ho%éﬂ@clﬁﬁ ether

such as benzyl ether, trityl éether and benzhydry

anﬁtlfh?é'thox%thﬂt dURE: bRy bRt BRARLG zfsgglfxgﬁ :e?]igg byl

ypertension reduci ng” agent to remain so

ot T IeE 9%0&%5%?@?%@%@5@&@92@2?%%{ Jyﬁéﬁ-i aubous
veffB0tFhe L BB S0 b 04 B i BBt Bl iy, Wy G

al k

Bt ST oS bE E  a P
- . s . 1- '

R PR e S

e RSB UM S 0 s P

such as hydroxyethyl ester; |ower alkoxy (lower) alKkyl
est Exanpleaf theesivmupryigehidenlyt saxnas limited to] alighetie syess, hipr
ester; and optionally substituted aryl esters such as,

exqugnle, dovparglikyl estrmesiph asmethyl esten sty estaranropyi bsiery isppropiy] ester,
ester, salicyl ester, 3,4-di-nethoxyphenyl ester and ,

butlfbessenrisaboih estgrl t-asyl ester, pendyl gstpt nddwesicloptdpylethnd psier; bawedr
as benzyl ester, trityl ester and benzhydryl ester, or

alkenyh estere sucbras frimyhester bt allyhestrrdlowhealkymyhestens such as ethynyl
hypertensi on reduci ng agent to renmain soluble in a

ester and propynyl ester; hydroxy(lower)alkyl ester such as hydroxyethyl ester; lowver

alkoxy (lower) alkyl esters such as methoxymethyl ester and 1-methoxyethyl ester; and
optionally substituted aryl estérs éuch aé, for example, éﬁenyl ester, tosyl éster, t-
butylphenyl ester, salicyl ester, 3,4-di-methoxyphenyi ester and benzamidophenyl ester;
and aryl(lower)alkyl ester such as benzyl ester, trityl ester and benzhydryl eéter, or other
ester forms that enable the pulmonary hypertension reducing agent to remain solublein a
liquid medium, or to be prepared and/or effectively administered in a liquid mediﬁrn,

preferably an aqueous medium.
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liquid nmedium or to be prepared and/or effectively
admnistered in a liquid nedium preferably an aqueous
wore@sm22 so, the hypertension reduci ng agent POT/EREE4/006629
in the fornul ati ons and net hods provi ded herein nmay
contain chiral centers. Such chiral centers may be of
either the (R) or (S) configuration, or nay be a
m xture thereof. Thus, the conpounds foruse in the
f or Adsoathe bypertpnsion rddugingegerit fonmsy bethe framtiationsrand aiethpds
pure, orbe stereoisoneric or diastereoneric m xtures.
pravided &eren thay aonthér chfrelomintersa iSuthehimheantdrs manbecofsithdr thd @)
conmpounds provi ded herein may undergo epinmerization in
or {§) ¢onfightution, ooy GE a sdkiute theredfh @has, thewdomipoiirgls Ggise @ the
that adm nistration of a compound inits (R .formis
forBfiLitiva R otided Rfeilt @AP BeIetAa i srhdHcall a6, 4R be PleRBisbaid @N
in vivo, to adm nistration of the conpound in its (S

diakt@reBiner i8S Gffs tb B/ @IAkIsRBd MHa0¥He $8%al 3Bntrd BAdha BbBpounds
formul ation for treating pul nonary hypertension,

pm%ﬁa BbBinlhey Jneéxgy LtheRAhti6R THP¥il . CBmA, SRQF ARE H e ak i1l
ef f of a

-ective anoun hypert ensi on-reduci ng agent for

rech%gzet tﬁﬁ%ﬁﬁ{ﬁﬁgtaﬂ% gﬁ:ﬁn gt YR %IU f&%ﬁé’&ux\é@ﬁt{ f‘dr Qorhﬁﬁmds

ertension-re g agent 1s an

o AL ST A el 800
P B enl FuBRE RSt SRR AR bl B9

cal ci.um channel . bl qckers or. vasodi |l at.or.s freat
YRR R PEROFT COMPHFSS ABTFRYRSAIY FpetyF goumt of a
formul ations of the present invention represent an
bR ERRP RS HNEARER SeIcHG BAEP B 4F PHERREY figferension, pigein the
pul npnary hypertension, because the delivery of the
hmytsmnerﬁiwwqgem%mc% AREB, Refaiblpcker, sabiumichemel tlogkeror
user's pul monary system as opposed to systemc
vasgdilaterepriany pembigatipa|theseadd t hat | ocal i zed t herapy may
i ncrease bioavailability as well as increased efficacy
andTherpresend] invegtien is pearissduinipertednf the knowd gystemid hyperteasion
bi oavail ability, the present ‘
reducing effects of ACEIs, ARBs, beta-blockers, calcium-channel blockers or

vasodilators to treat pulmonary hypertension. It is believed that the formulations of the
present invention represent an improvement over conventional means for treating
pulmonary hypertension, bécause the delivery of the hypertension-reducing agent would
be localized'to the user’s pulmonary system, as opposed to systemic delivery. Itis
believed that localized therapy may increase bioavailability as well as increased efficacy R
and/or prolonged therapeutic effect. Due to increaéed bioavailability, the present
formulations may contain lower dosages of the hypertension-reducing agents while

effectively treating pulmonary hypertension. Additionally, it is believed that localized
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fornul ati ons may contain | ower dosages of the
hypertensi on-reduci ng agents while effectively

WO e@anoago pul monary hypertensi on. Additional | yPCT/EP2084/006629
bel i eved that |ocalizedtherapy may result in a
decrease in side-effects due to | ower dosages and a
decrease in patient disconfort and inconveni ence due
to the |l ess invasive or tine-consum ng systemc

thetapy mey yesuteinhaddcrehds in side-effodusemlowat désagespné a dedrease in
i nvention, a therapeutically effective anmount of a

pdﬁym&ﬁgcezﬁﬁmti eQdtvdnitgcadRnb tHeasss invativeler tniofnsiait
0.001 nmg/ M to about 20 ng/mM of an ACEl, ARB,

(QhﬁgygkﬂmgaIC|un}channel bl ocker, vasodilator or

any conbi nation thereof. In an alternative enbodlnent

a t R bAPSISJdfAdk ¥f BE pRE&:: ¥R R U:Dﬁleﬂf)elﬁically effective amount of
hypert ensi on- reduc:| ng agent may incl ude from about

ﬂﬁgg%o{éﬁ-/rgﬁucﬁg é{éhﬁe R Ybout d. O %/91(5 %ooagfmol'fﬂn?ml of

oW ng 1 ate ranges:

o ACBDRHE b QT@%% rga‘°}L?#F9‘?*m§6’§%°%‘mi98dﬁa9%§’f%%6%?9”“’“
‘h%fﬁ%éﬁ%f R A e
ks P g Sl et FeRy 3&@9@0&3@%@ s fme/ml.
It %? ﬁltﬁo ma‘aga{{%é% abo%m?daatsﬁggﬁs eb ﬁ@#wgfmlawﬂutoso

to about 6.

m%(wp 060 g a0 D mog 3 qlv’evtnh O]t Iag/ms &ﬂﬁbovt B0 mym;

about 7.51 ny/ t o about about
abeutdlﬂngg/ml tor ozt mgrré,@bﬁgt/m L mﬁ(ﬁédﬂ al@usaom@gml ghgut
about 9.00 ng/m ; about 9.01 to about 9.50

3.Qgnegfim! toheut 3.0 my/mpbett 3.3 1to ahpuoﬁomgfml aboyhi 01
10.01 ng/ M to about 10.50 ng/m; about 10.51 ng/m to

mg{ind tet abgut 4089 megmkl aboutldciitmg/mnl Oalabngv 700 mp/midpabont 301 BYmI to
mg/ M ; about 11.50 ng/m to about 12.00 ngy/m ; about

abdi2 5000 mgjiniriabdud St amg/mll ©. abbutréfOmhyg/mddebobt 6101, thd/noigy ablout o

about 13.00 ng/m; about 13.01 ng/m to about 13.50
6.300h @hil; sbbwn et 5 1kidg/ml to about 7.00 mg/ml; about 7.01 mg/ml to about 7.50
mg/ml; about 7.51 mg/ml to about 8.00 mg/ml; about 8.01 mg/ml to about 8.50 mg/ml;
about 8.51 mg/ml to about 9.00 mg/mi; about 9.01 mg/ml to about 9.50 mg/ml; about
9.51 mg/ml to about 10.00 mg/ml; about 10.01 mg/ml to about 10.50 mg/ml; about 10.51
mg/ml to about 11.00 rﬁg/ml; about 11.01 mg/ml to about 11.50 mg/ml; about 11.50 .
mg/ml to about 12.00 mg/ml; about 12.00 mg/ml to about 12.51 mg/ml; about 12.51
mg/ml to about 13.00 mg/mI; about 13.01 mg/ml to about 13.50 mg/ml; about 13.51
mg/ml to about.1;4.00 mg/ml; about 14.01 mg/ml to about 14.50 mg/ml; about 14.51

mg/ml to about 15.00 mg/ml
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ng/mM to about 14.00 ng/m; about 14.01 ng/m to about

14.50 ng/ M ; about 14.51 ng/m to about 15.00 ng/m .In
wor@sab2er nat i ve enbodi ment of the present i nvROI/EPI0)4/606629

therapeutically effective anmount of a

hypert ensi on-reduci ng agent may include the foll ow ng

i nternedi ate ranges; about 0.001 ng/m to about 1.0

ng/ M ; about 0.005 ng/m to about 1.0 ny/m; about

0. 01In ¢1g/aitbrnbtivesdatbotiindenfofivhd ﬁl‘es'en&xh@&ttﬁioﬁ),.aQEerB@a/uﬁi:aH@foective

about 0.1 ng/m; about 0.05 ng/mM to about 0.5 ng/m

andoGntaf Qhﬁ%ﬁeﬁhbf—f&ﬂa&h ¥ SreBithadinfRad theffo Hoh/ﬁlg(lﬁ@ﬁﬁﬁﬁate ranges;
i nvention, a therapeutically effective anount of a

ab&ut P01 mmab&ﬂqmﬁ mRGBHt 01008 nhghal 16G8oit UhaRAUbout
0.001 to about 10 rrggm of a hypeérh??anm%n red%@?ngou

0.ANAEARLBbACIE0 m@% fbout 163 MEIM1% 4Rt §.9 g?ic‘)l\i glgoot 0.05 mg/ml

i nternmedi at e anbunts: about - 0. 001 ny/

to%g,lugé t 1.25 ng/m to about 1.50 ng/n; about
T to about 1.75 nmgy/m; about 1.75 rTg/m to

Zggﬂ}mﬁ‘hg’gaﬂ%%? biithent o b THf ’ese“} bt %(égb?‘efép%ﬁ%mﬁ
e ﬁév‘fﬁ?n%%ﬁéﬁg Rghes %C}%ﬁe '?%Jgaag %@1 et SR 25
abojt %@%&éﬁﬁg%ﬁaﬁm@ “ﬂga ?haakr)@%gea%&g%geﬁp L
fol bu?atdeﬁﬁfméé”% iy b0 kgt ﬂgbqw ?Eg%ﬁehﬁbOEW@ﬁ

: about m% t o about about 5.0
mg(rgll tﬁPbQ“é léeé%&/ms ab"al AgP mg/mbtls@muté 725113@ rﬁ?o‘ttd T8mesfml to
5.50 about 5.50 ng/m to about 5.75 ng/m ;

abqag 309 mg/mls ab@lﬁ A0 m&émhmmut@ Banglmhebout IS /] © abgrtR.50
to about 6.25 ng/m; about 6.25 ng/mM to about 6.50
mgfrgl; Aout 26@me/ral t§ @bcwg Rip medmb bloavt 265 Ig/migo mbout 3196 mg/ml;
6.75 ng/mM to about 7.00 ng/m; about 7.0 ng/m to
abaub3.0mg/mPte abrgut3l25 mgmljtabdut 22 5myg/mll tot abowti3cidk m@nhGibout 3.50
mg/ M ; about 7.50 ng/m to about 7.75 ng/m; about
mg/nib atmpt 5175 twg/mb @bdut 8.7 thgrml tolabout 4.00 mg/ml; about 4.0 mg/ml to
about 4.25 mg/ml; about 4.25 mg/ml to about 4.50 mg/ml; about 4.50 mg/ml to about
4.75 mg/ml; about 4.75 mg/ml to about 5.00 mg/ml; about 5.0 mg/ml to about 5.25
mg/ml; about 5.25 mg/ml to about 5.50 mg/ml; about 5.50 mg/ml to about 5.75 mg/ml;
about 5.75 mg/ml to about 6.00 mg/ml; about 6.0 mg/ml to about 6.25 mg/ml; about 6.25
mg/ml to about 6.50 mg/ml; about 6.50 mg/ml to about 6.75 mg/ml; about 6.75 mg/ml to
about 7.00 mg/ml; about 7.0 mg/ml to about 7.25 mg/ml; about 7.25 mg/ml to about 7.50
mg/ml; about 7.50Ymg/m1 to about 7.75 mg/ml; about 7.75 mg/ml to about 8.00 mg/ml;
about 8.0 mg/ml to about 8.25 mg/ml; about 8.25 mg/ml to about 8.50 mg/ml; about 8.50

mg/ml to about 8.75 mg/ml; about 8.75 mg/ml to about 9.00 mg/ml; about 9.0 mg/ml to
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about 8.0 ng/mM to about 8.25 ng/m; about 8.25 ng/n

to about 8.50 ng/m; about 8.50 ng/m to about 8.75
worgdosiopo2about 8.75 ng/ml to about 9.00 ng/ M ; BUDEP2094/006629

ng/ M toabout 9.25 ng/m; about 9.25 ng/nm to about

9.50 ng/m ; about 9.50 ng/m to about 9.75 ng/m ;

about 9.75 ng/m to about 10.00 ng/m . In one

enbodi ment, the formul ati on of the present invention

aboéf%%&n?\?th?&lﬁm §25 ﬁltgl‘{‘flli £ B IB0 kil A akbut DSD AL fo@BbtY

ectFve amobunt of a pul nonary hypertensi on agent.

0.7 IRl ARluvo.75 BEhnBabalh Gos Blahil on of the present
rnvention 1s suitable for admnistration
Ylma}gﬁf%l lgh o"’}fﬁ'{}%’{- thg E%B%[i@&%ﬁ&npﬁv$Mn RY &£Sie1able

nay. al so rovi S an aqueous

o3BG R0 s S et

effective anmpyni. of a.pul npnar ypert ensj uci ng
agepl dagieEplya egﬂﬁf@B@sﬁO@B@’b‘éﬁE‘? %fﬁg./en%ge‘%? %ﬁﬁ“g‘??%%g
provi ded_ herejn may_coppri.se an har macol agi cal |
sdreigie TSR NG AR TS SRS OGP Bh oy T g ) 20 be
upon adm nistration, including, but POt I |m$F§€ to
prowidedas, anAGLRSYS SUSBERSi e IR ¥} erbasiaent the, fogRwaigm offhepresent
pharmaceutically acceptable salt g%ﬂ al cohol s, grlxsycol S
invention nympriises @ therapretically effgchvepm PRbmpnary fypertension
formul ation of the present invention conprises water.
redihgeagehion an agueons suspengivesent f ormul ati ons shoul d neet
or exceed the applicable regulatory requirenents for
us eTlerfoinmiiztionsi prdvidgd herSpemyicomptisenny pharmapdpgipdyyitaiee
United States Pharmacopoeia for "Sterile Water for
fluidRiteddtis pliysioldgidaBy acdebblapar adiunistrativa) inclinding, tat vot limited
exanpl es of water suitable for use to prepare .
to WAREMusdiseABneablutibSs Witly afttdr atvre pharmmetidatly nexapigble salt(s),
enbodi nent, the fornulation of the present invention
alcOibYs, g@é‘ﬂﬁ bishydniRfueS@BEdet TV en crabEiaad) thgfoapelation vfthée i ng
agent, tonicity agent and/or diluent. The formnul ations

pr‘agéé]g}iﬁivgﬁﬂn REhplists WaYer CWARE ot @sd in@He [Rbif fofin@ldfions ehaidmbet
o or

or exceed the applicable regulatory requirements for use in inhaled drugs. Specifications
established by the United States Phamécopoeia for “Sterile Water for Injection” or
“Sterile Water forl Tnhalation” are examples of water suitable for use to prepare
formulations of the invention.

In one altemate embodirﬁent, the formulation of the present invention may
comprise a preservative, suspending agent, wetting agent, tonicity agent and/or diluent.
The formulations provided herein may comprise from about 0.01% to about 90%, or
about 0.01% to about 50%, or about 0.01% to about 25%, or aboqt 0.01% to about 10%,

or about 0.01% to about 5% of one or more pharmacologically suitable suspending fluids
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about 0.01%to about 50% or about 0.01%to about 25%

or about 0.01%to about 10% or about 0.01%to about
w®G20sowme or nore pharmacol ogi cal ly suitabl e PCT/EP2004/006629
suspendi ng fluidswhich is physiologically acceptable
upon adm nistration intranasally. Pharmacol ogically
suitable fluids for use herein include, but are not
limted to, polar solvents, including, but not limted
winch & phpiirgisallyledeptzblztuabmadiyidiswation igramagdiyo Phatdaedlogically
pol ar groups. Sol vents include, but are not |limted
suitable\Aitiés fop tsedlecaihintinde, butcdre ast lindited Bg polat Sclpdn®y aieBiding, but
and gl ycol s including propyl ene glycol, polyethylene

9t imitbd topeimtouady)that bentgh Hod@bxyl @tateobr Rhdr@blar e Er lvents
and pol yoxyet hyl ene al cohols. Pol ar sol vents al so
thdlEdelIB\® aR TRk limnitePloy fBieSor allddBoIYGhélas daholNRbplopfol, @fd

to, water, aqueous saline solutions with one or nore
e PR b L o, S roBp bR ERE gy B e

eﬁﬁﬁ gWEEr%f anfd gg"&?ﬁetﬁﬁeﬂe%oﬂ IF.S?JEI SB Y Lafg{) Erﬁﬂﬁlei‘)gbqnl{glﬁglgents,

MeEt” or exc e applicabl'e regulatory requ

. . i j. terili X uat e
it G AN Bt Bhond S ohio BV O BR B oy
he present fo | atjons.. Since certai.n fornmul ations
PR R e P Bl PR obrh BRo B R Biflyrefhc of m B8
dm ni stered oral | it is. preferred that th e free

B nheiineS Bttt i vsainhbebient Grabonshouc eef e
suspensign js that it reduces_the possjbility of

cRirer gﬂaaeﬁwgﬁle EFEEHATH AL OF e 13 H’i‘?\?& 485 when t he
suspensjon fornmulation is_adm ni stered intranasally
t her Sy onadqange ApENicIeLAL Rressvaian B1ay 8¢ Piovided jag part Of the
infection. Processes which may be considered for -

Peesent &ymplgtionse Since cortaim {prnplatiopsof theypresprs iwientien are intended to
sterilization steps known in the art. In one

be adoinisteeadiorallya ¢t isiprafsrredithet theicke fes of pathégenid arganismes) Aitenefit
produced under sterile conditions, the mcronization

of & stpuile figuideuspemsion is that it raduens Viepossilitity, of amicbdutieg nentaminants
and packagi ng- i s conducted under sterile conditions.

idto thelindividueed iwhen usriowspemsiomt forniiiatioh dy adminisiersdintednasdilg, thereby
present invention nmay be sterile filtered and filled

rdédociug te sharice of ardippgrtunistic infection. Processes which may be considered

for achieving sterility may include any appropriate sterilization steps known in the art. In
one embodiment, the drug substance (e.g., fluticasone) is produced under sterile
conditions, the micronization is performed in a sterile environment, and the mixing and
packaging is conducted under sterile conditions. In altérnative embodiment, the
formulations of the present invention may be sterile filtered and filled in vials, including
unit dose vials providiﬁg sterile unit dose formulations which are used in a nasal spray

device for example. Each unit dose vial may be sterile and is suitably administered
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unit dose vials providing sterile unit dose
formul ati ons which are used in a nasal spray device

wo oroses@npl e. Each unit dose vial may be steriPET/BPINOH/606629

sui tably adm ni steredw t hout contam nating other vials
or the next dose. In one alternative enbodi nent, one

or nore ingredients in the present fornulation may be
sterilized by steam ganma radiation or prepared using -

vAtho ébhﬁﬁmﬁnag bther WIS bLthe Adxt RO &f or?é"ﬁteﬁta n?tfo%.xﬁén‘? one

i ngredi ents where appropriate. Also, th for mil a

oFBY%rdR ﬁl@ﬂ@frﬁﬂe fége(iﬁ'gﬂ?xhﬁgoﬂﬁﬂg}??e sstérﬁ{zle& E%&gzﬂlq ol QS

or may be steril ore or ter n

0 e S L gt
vfﬁﬁlaer%gﬁgﬂ%cécﬁis yth? fot gltrag o e bg%? %%%hg%’f le)zﬁx%led ungerm[en?e

-acceptabl e

| t | |
Con tg%‘:s\?og?qa‘fe" ﬁ%ﬁﬁﬁ% bggg%gr alrﬁ%? W@ apﬁ“égsent f or mul ati ons
tsﬁoluﬂ’oadg@%ﬁ R L LR A SRR AR —

be chosen, for |nhal ation safety, as the treated

may §enjaid aphgFeeutienlby acpspiablepreservative i guinimpizestae pessivilisy of
suitable for use herein include, but are not limted
migrobiglfggiaminggen. pﬁécil@@qally,wenhgmae@ut@ﬁllsf-mmtchiﬁpmsnrmxvs oy
Wi th pathogenic particles, including phenylethyl

bewsed fbthe presenz &rrhitions te icowsetbe grbilioref tiedommilationsr It should
- benzoat es suchas sodi unbenzoat e andphenyl et hyl

bamaterh bbwevRr, dliat aapprescrtatipe mesiibe abdsem fdr inhalatien safety, e the
present fornul-ations is benzal konium chloride. In

treated tésiswes ardyde isemsitive to irfitentt.oPresdrativensititds fir Nscluna irShide,
fromabout 0.001%to about 10.0% w w of benzal koni um

butlateatat timitedto, fhossthatypsttct theddMrivd RomIeMNRINM with A enic
Preserving agents may al so be present in an anount

pdrticles, iloliding@hABAoh Y alcolf) HenddikonRie 62l of bakRitack, §02%
to about 0.02% nore preferably 0.02% w w. The

--ben@bA1ebl sAEH RREiRFBEh LA dﬁ&?ﬁén@]effﬁfl‘al@dﬂﬁ»@ BRI e ré%:'gf'vatlve“w -

about 0.001%to about 90% or about 0.001% td about

foPf8%in He RACM fodmBLbIR fs‘%eﬂ&ﬁd&ﬁmﬁﬁ%orﬁ@. ARHinAn0dikbR,

the formulations herein comprise from about 0.001% to about 10.0% w/w of
benzalkonium chloride, or from about 0.01% v/w phenylethyl alcohol. Preserving agents.
may also be present in an amount from about 0.001% to about 1%, preferably about
0.002% to about 0.02%, more preferably 0.02% W/W.

The formulations provided herein may also comprise from about 0.001% to aboﬁt
90%, or about 0.001% to about 50%, or about 0.001% to about 25%, or about 0.001% to
about 10%, or about 0.001% i‘o about 41% of one or more emulsifying agent, wetting

agent, or suspending agent. Such agents for use herein include, but are not limited to,
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about 10% or about 0.001%to about 1% of one or nore

emul si fying agent, wetting agent, or suspendi ng agent.
weeok/oagent s for use herein include, but are nPCT/EP2004/006629

limted to, pol yoxyethyl ene sorbitan fatty esters or

pol ysorbates, including, but not [imted to,

pol yet hyl ene sorbitan nonool eate (Pol ysorbate 80),

pol ysorbate 20 (pol yoxyet hyl ene (20) sorbitan

pobyealyetttylatiejorbipal ftsossteat @ pblysdrbatby dcylidyy bemet KRR to,

sorbitan tristearate), polyoxyethylene (20) sorbitan

PRy e 3bDitaPRloNcviyed (PylyediBatt 80) 8&9&@&&@20 (polyoxyethylene

nonopal m t ate, pol yoxyet hyl ene (20) sorbitan

(ODNRHiRA htinBlauta®d] dollysBibate B Yol dxydhyRne @@}jéch'm:m tristearate),

aI gi nat e; potassi um al gi nate; amroni um al gi nat

goRlo% Y180 dorhitaR nRRB R nﬁo%%lg@ih %%Q{z??&&bltﬁg ar;

carrageenan; 1ocust bean gu agacant h;

pec f)hlﬁutaf%a g&lg@ﬁl &gﬁgs Eéﬁg t&%ﬁogt?%jg{re&g d Q%S&jc acid:
@fnlg% r %mﬁés%)ﬁﬁ%%ﬁ% ose,; npﬂ/r?%l n et s 64 {?gﬁx%pane-l 2-

I cellulo odi um  pot aSSI um and cal.ciu
SRR ?a;sfag%ﬁna@c’%tﬁagmaﬁ‘a%e% B, feap g tnan
aci ds; acetic acid.esters. of nonp- d d| ceri des of
o V PR PepHE amichiRd Ptk PR HORIifRs, microcrystaline
erlld of faity acids; citric acid esters of
ce lys&eksrda@@’?wﬂc@iltleﬁealafda@tmoaywmcea@pw,
esters of nono-and di cherl des of fatty acids;
e%l%@thﬂeplm%éﬂh%mﬂ?fgy Ipllujase;odigme pefasshunmand salgiven salts of
cerides of fatty acids; mxed acetic and
fq@rqcaf% pore-pryl dplyceridesfof fagt @cidsidicetic-agld asisrsi afawonof and di-
fatty acids; sucrose esters of fatty acids;
glygenideg lof fattyiadids;;1aqtic layid lestens o6 mone-ted di-gifcefiddstof faityi adils; citric
pol ygl ycerol esters of pol ycondensed fatty acids -of
addsstens ofirono{and giaglgeeridd- difaity idspimstarie acidadsteys afendah®;and di-
sodi um st earoyl - 21lactyl ate; cal ci um
ghtaides yf fatylaeids;whamboeind diaestyleyrlarit acitl estére of ﬁx@ﬁcbhﬂcﬁﬂ-glycendes
nonost earate; sorbitan tristearate;. sorbitan ‘ :
offattg heids; aived setibinridtrtdrieacidl eeRisef nf@bRihd aPglycerides of fatty
nmonopal m tate; extract of quillaia; polyglycerol

adl64; iGoRfes@isoTTitEaRid At gBEériRs; PolyatMaoDaRns 6f fatty acids;
oxi datively pol yneri sed soya bean oil; and pectin

p&ByE1y bl esters of polycondensed fatty acids of castor oil; propane-1,2-diol esters of

fatty acids; sodium stearoyl-2lactylate; calcium stearoyl-2-lactylate; stearoyl tartraté;
sorbitan monostearate; sorbitan tristearate; sorbitan monolaurate; sorbitan monooleate;
sorbitan monopalmitate; extract of quillaia; polyglycerol esters of dimerised fatty acids of
soya bean oil; oxidatively polymeﬁsed soya bean oil; and pectin extract.

| The pfesent formulations rﬁay further comprise from about 0.001% to about 90%,

or about 0.001% to about 50%, or about 0.001% to about 25%, or about 0.001% to about
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The present fornmulations may further conprise from

about 0.001%to about 90% or about 0.001% to about
wGMs/0en7@bout 0. 001% t o about 25% or about OPODER200©006629

about 10% or about 0.001%to about 1%of one or nore

exci pients and additives which are pharmacol ogically

sui tabl e. Excipients and additives generally have no

phar macol ogi cal activity, or at least n o undesirable

10926486 |0 %ko At W b¥ onelBHen o egaﬁgﬁeaacﬁmﬁfveé DERE are

may vary with the sel'ected agent

p%ﬁ%ﬂfg‘? aﬁ{' sﬁﬁﬁﬁ@ Cﬁxc%wr{t? %ﬁﬁadﬂﬂ%ﬁé ?ene%'il}/ BQ\%' do H,%xarmacolo gical

concen I's not ‘an essentl e of t

adbig\{? W 'aplgas{ EE%S%(SESW gﬁﬁa@@g%x? {:gIVI thg?%{ﬁceyé tlglq f these

sur
t abi | | { t dant t
R ORISR 6 BOaED eSO PO Lo e
8 oRepRISFAY i POLERtep B e irmiah. (1 A el 6%

salt, citric acid, nitrilotriacetic acid and the salts

addffivesBey melnden BiftiRes not ligvigd fe stcfactmts, moistuaizery. stabilizees,
suspen5|on formul ati ons provided herein, the

SRys- Rydieidamnts s @fhghadditites keown in theart. cRoroplexingagents

the conpositions contain sodiumedetate at a

inelyde buitarainat dimis¢d tabehylerpdpsingigtraacatis agld {EDTA) 6r agplirthereof,
or about 0.1 ng/m to about 0.2 ng/m . Also, for

suelx asthe disoditre. fally erirlcacidonitrilofriatdiie apidemd tie salte/theteb rin awother
conprise from about 0.001%to about 5%y weight of a

enfthodiedng particoldrtytin it susirepsiony fopfutatiensnprovidial Heesiin the@npitcting
to prevent irritation. Any of a variety of

agpitds sodiienitdecate] i aodytiodipheiit, th@aipR8itidnLaAtaitsodium edetate at
enpl oyed, including sorbitol, propylene glycol,

a qoatanettior &Mbodt 0.09me/ gl ty abs . Sahg/HLXdr4b@s otlhﬁg/ﬁﬂﬁo abo®@0.2
exanpl e. The fornul ati ons provided herein al so nay

m&/AHIPALsS SfoPBQithplE), (R fo¥ntiRti s thedR86en v BON nal 2 <O Hom
about 50% or about 0.001% to about 25% or about

abButWb¥ed B aﬁ@&ﬁf% 10 %ei 2k oPPRMheBnPRLNnbR AR SE tﬂ@rx{%&ﬁs

one or nore solvents or co-solvents to increase the

rkﬂy anli %r%fv At Ridn. W o g%ﬂ&g BF Shdthade iRy SR &P table

ornul ati o ol vent's or “cosol v
humectants can be employed, including sorbitol, propylene glycol, polyethylene glycol,

glycerol or mixtures thereof, for examp4le.

The formulations provided herein also may comprise about 0.001% to about 90%,
or about 0.001% to about 50%, or about 0.001% to about 25%, or about 0.001% to about
10%, or about 0.001%% to about 10% of one or more solvents or co-solvents to increase
the solubility of any of the components of the present formulation. Solvents or co-
s.olvents for use herein include, but are not limited to, hydroxylated solvents or other

pharmaceutically- acceptable polar solvents, such as alcohols including isopropyl
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for use herein include, but are not imted to,

hydr oxyl at ed sol vents or other pharmaceutically-
wace@spoead e pol ar sol vents, such as al cohol s i PCT/ER1004006629

i sopropyl al cohol, glycols such as propyl ene glycol,

pol yet hyl ene gl ycol, pol ypropyl ene glycol, glyco

et her, glycerol, and pol yoxyethyl ene alcohols. | n

anot her enbodi nent, the fornul ati ons of the present

e S B TR R e e
de e drent
e e S e e R

ent t|o$§. Suc

[ at. h _ag i ncl ude,
e e R
ko e g B R S YETFEREFal S0 | ncl ude,  but

are_not limted to, mannjtol, glycerol, and dextrose
or TAmiEt raes (GE premstic aRHsting AgpdraY be mded o png e, the
. present formulation may conprise about 0.01%to about
isotowioiy of, thepresens fosmulpiénns. Buglyagents magraciude brivage poidimited to
enbodi nent, the fornulations of the present invention
sodiyrechlorisie apritassiwnehloside, ging chlonidel icatanem chioride ar mixeres thereof.
fornmul ati ons of the present invention have a pH of
Othahasaoti@ adjustimg apentt m&y, Gso ielades butlsirg not lmitedHopmantite],
present fornulations is fromabout 3.0 to about 6.0,
glyqeradf aad dbttyost bempdtiressthéresfmha lnoalterrBatbretembabioment Ahdpresent
Optionally, the fornul ati ons of the present invention
formuliti i nflayecoppribelibioar 0.019% tedbo el 08 ey, 6T aihdud 6%tvrwa In
desired pH Buffers suitable for use herein include,

oneRUEmaive efidbdinieri, iR dorhfilatiohd 6fithe ReseHtPMRANGRER isob@Ed, UM
hydr oxi de, sodiumcitrate, acetate, barbital, borate,

Br it béain SRR hefdlt AfybAidatichlst dfaliSpreseal inivelitido have a
formate, mal eate, Ml ivai ne, phosphate, Prideaux-Ward,

pH Stib6hia0 & abbhild A8 RRAS PR b 2&eAhRsent formulations is from
(Teorel | -Stanhagen), veronal acetate, MES

o B A ot BT e
. fonﬂbt‘lf-l)ﬁio(:lé\léi( the 91%9&1‘? Hv8®on2ontain a pH buffer to maintain the formulation to a

desired pH. Buffers suitable for use herein include, but are not limited to, citric

acid/phosphate, sodium hydroxide, sodium citrate, acetate, Earbital, borate, Britton- -
Robinson, cacodylate, citrate; collidine, formate, maleate, Mclivaine, phosphate,
Prideaux-Ward, succinate, citrate-pﬁosphate-borate (Teorell-Stanhagen), veronal acetate, |
MES (2-(N-morpholino)ethanesulfonic acid), BIS-TRIS (bis(2-
hydroxyethyl)iminotris(thydroxymethyl)methane), AD A (N-(2-acetamido)-2-
iminodiacetic acid), ACES' (N-(carbamoylmethyl)-2-aminoethanesulfonaic acid), PIPES

(piperazine-N,N'-bis(2-ethanesulfonic acid)), MOPSO (3-(N-morpholino)-
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i m nodi acetic acid), ACES

(N- (car banoyl net hyl ) - 2- am noet hanesul f onai ¢ aci d),
WERPES02p0 per azi ne- N3N - bi s(2- et hanesul f oni ¢ aRCTEP2004/006629

MOPSO C3- ( N- nor phol i no) - 2hydr oxypr opanesul f oni ¢ aci d),

BI S-TRI'S PROPANE (I, 3-bis(tris(hydroxynethyl)

nmet hyl am no) propane), BES

(N, N-bi s(2- hydroxyet hyl ) - 2- am noet hanesul f onai ¢ aci d),

zhygﬁ%ﬁ@in@&hmc RER), IHIQ)RISPROBANE QY Gis ARG drokF>

met jiv}éig fiﬁ%ﬁ@fnﬂ}ﬂrc)ﬁé)bﬁhs %Q,mig@%xaor)]c?/gtﬁidsgf-lar%in%%{hg\)lésulfonaic
acic%lzlgégg 8%@%%@%@%%0%%@%&&%& éc%&),e’i"gg IS ul foni caci d),
T TR e T A

e B B P 21

. (tris(hydroxynmet hyl ammonet hane), HEPPSO
bls(émad(q_xy WY Hhydroxyprapapesiiieniogeid) MR GkNrr opanesul
fonic_acid), POPSO 'g{_pi erazi ne-
mombolfnolppesifyais o6 FABEAGEENHIBHirewsimaythyDmehylamino)-2-
(triethanol am ne), EPPS (N (2-
hydieyspropanesulifphic apid ) SRIZMAS (tis(iBlreroperydasmirfonritiane) HEPPSO
TRI CESPE (Ntris( hydroxynet hyl)net hyl gl ycine), GY-GY
(N-@ diydoxyghyhipipeedzine BY (2 hgdrokypsbpasésulfonic acid), POPSO (piperazine-
2hydr oxyet hyl ) gl yci ne), HEPBS
N,Nem<g%mgvaomiapid»armerﬂ&haﬁéwmme)mm (R
aci : ~
hydrohlydtiiyi B gdpatetina et fryganesutfphic Scid)] ITRIOINBINesi x| f oni ¢
acid), AWD (2- am no-2-nethyl -1, 3-propanediol),
tris (YU ey Ry chréf, [ ¥ GLNORY o T Yol CBIEINEK (N K- 1 1
the art. I'n one alternative enbodi nent, the
bis(i@ﬁi&%ﬁﬁylfgl‘ﬁir@% HEMBNERe drd B It bitkta 28 - 191 @M t&hesdifonic
. used herein, the stability of "fofnul ations provided

scidf} TP 08 G4 ird el LG} 5o nchloFEn BBl AMPD -

tenperature thaf gréater than 80%

o riotyl-h Blor ARG llinthe
e ufdlec soné),r@q{{s3 rlJr%gﬁe%/tglr%h%otﬁﬁgﬁ‘?fgér}rgru o{;tgpg%t.ho's_eo?fskﬂlmthe
exanpl e, the fornul ations provided herein nay be

" stored between about 15C and about 300C, and

_In one alternative embodiment, the formulations of the present invention are

stable. As used herein, the stability of formulations provided herein refers to the length _
§f time at a given temperature that greater than 80%, 85%, 90% or 95% of the initial
amount of drug substance, e.g., fluticasone, is present in the forrnulation. For example,
the formulations provided herein may be stored between about 15°C aﬁd about 30°C, and
remain stable for at least 1, 2, 12, 18, 24 or 36 months. Also, the formulations may be

suitable for administration to a subject in need thereof after storagé for more than 1, 2,
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remain stable for at least 1, 2, 12, 18, 24 or 36

mont hs. Al so, the fornul ati ons maybe suitable for
w@aiwsnoere ati on to a subject in need thereof aPCEEP2004/006629

storage for nore than 1, 2,12, 18, 24 or 36 nonths at

25. Also, in another alternative enbodi nent, using

Arrhenius Kinetics, nore than 80% or nore than 85%

or nore than 90% or nore than 95% of the initial

18R 5r8F nthnkd a§2‘335 haRch aglﬁthgz altefrlal ;ﬁé &ﬂ?b(aﬂﬁ% t rlﬁﬂ?i/ﬁ[}glenius

after storage of the fornulations for nore
K5t e finlipop oy BN B 0% R ORR 5&%%2%55??%%6
m?:t%ln%%ag#l on %"ﬁ%&? %eg(g%‘étﬂ? (ggs‘gnt& eﬁ%ﬁsnﬁglg asg%aéego

BB e R B Lt 1 440020 o aderahe g wnd

3@{: 250C and greater than or equal to 1, 2 or 3 years
orage tinme at 50C. In certain enbodi nentsherein,
usi n Arc{]%erni ua ki netics, >80% or >85% or > 90% or >
95%‘S15F the Sptementithas e porgposiionds stebladwingaflangitermuch
storage. The formul ations of the present invention may
sterages drpany tatdherpmpesition ispidable for adwpipisiratinndd esulijbqf iroyeed
i nhal ation. For exanple, the present fornul ati ons may
thereofafien iihas an estimateds lf lifgiof gréatal tham 1 ke mbhatheofagbyme at
way of an inhaler, e.g., nmetered dose inhaler or a dry
2500 watbgredtertibaner equal ta h&uk Blyatrs storage timblat 5°C2 T oertamy
ot her conventionally known nethod of adm nistering
eniholbneats|hereinp dsiogAerhémsus Mnetics >80%6\0r >85% ok orated et 989, of
the present invention is adm nistered by nebulization.
estimatedieroadhiodilaiini iagent esmizddiaferduch ktbgagb.or nul ati'ons of the
present invention nay be adm nistered by way of a
pr eqsael fdnaemnmro@mlpr@@mveatlmmaﬁs@aﬁuﬁhﬁdeyed iRa variety of
hypert ensi on-reduci ng agent, or salt or an ester

wiyB PrérerabIyibYy Mialatib® A eRariple, tROMBscRE fapfslhh@aﬂs Ry pd th a

surfactant or a m xture of surfactants.

adfBIMEEd o hdi Vil Wndel BRALE B val BY ar) ﬁha‘f&egg g&?é’dtd%EJ]

enbodi ments, the conpositions are adm ni 8t
inA&R ¢t 4 #3'pbRBer inhaler, an insufflator, a nebulizer or any other conventionally

known method of administering inhalable medicé.ments. Prefe;ably, the formulation of
the present invention is administered by nebulization. In one alternative embodiment, tﬂe
formulations of the present invention may be administered by way of a pressurized
aerosol comprising, separately, a hypertension-reducing agent, or salt or an ester thereof
with at least a suitable propellant or with a surfactant or a mixture of surfactants. Any

conventionally known propellant may be used.
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Adm ni stration of a nebulized aerosol is preferred
over the use of dry powders for inhalation in certain
wa adgsme27popul ati ons, including pediatric and BET/ERL04/06629

groups. Also provided herein are conbinations

contai ning a conposition provided herein and a

nebul i zer. The conbi nati ons can be packaged as kits,

whi ch optionally contain other conponents, including

| nst rGhHhARSbb @RS borh it | iste iLZR"

IS conteﬁplated for usém#ﬂﬁ%ﬁgpﬁ%%éﬁ%ﬁt n€?£§§§mz£mm'

ARevikded L L. ebul i zers .for. use
PR EF Flipo R Btk ol BN PR R

herel n nebulize qui ons, T NC
_ i i . N . v .
RO LA RO bk ORL Fldlont Rl 0P et pms,

m st an t hod _kno to those.of skill_in the art,,
ol 85 RE SRR s P assons oot imgsipR provided herein
ul trasoni c.waves, ar vibration. The nebulizer may
a ar’i‘ﬂﬁ&’fzeﬁ AV CSWSDH?EIQF%F&P 5’53@?@@# ayks, phich optienally cpptain
oget her with the housing of the nebulizer,
O ORPPRREESy ek dustiugtiqe forspeldhensbulizer.t Any nebsiizérys
i npaction and allows the droplets to return to the
%t for userp theikifs apdmetheds medgiddierein. Ho papicokdy ded ar e
entrained into the lung by the inhaling air/oxygen. As
nebyBgerefer userherein pebdBliv liguid foohwaticns, indidingsthe corapasiiont i on
that is dispersed in air to forman aerosol. Thus, a
praided herein, coplainirigm frepeianga Mhe oebubizer oy prodiicethe astudised mist
As used herein, a nebulizer is an instrunent that is
bycapyaisitieddhoge tethadd ofgkilldn thefatniaclhdigy, it fbt Gpligt td,0r
inhalation into the lung. Wthin this instrunent, the
conepipesddziimaltrhsonit waves, o8 olbtitiodN ThéneduRzEt #8¢ fiirtHePhAian t
of droplets with abroad size distribution by nethods
intennibaifle Thdsemef b, kdgettor Wit hbusitg Uit lized Whichflely
limted to, conpressed air, ultrasonic waves, or a
retoBds drbd\@ropletsioathe NER B/ | d&g}i‘é '
e.g., % bag%l e whi ch, g, gﬁg&\%p%%lgﬁggléi n ggiotr}ﬁ%mmthe

. el S t
reseifdirl UTRE Bihe act6dof GlopMR! thug" ué%\éf& ark @ﬁtﬂﬁle? Etgg th: &ﬁ?%[%}gﬂ% he

the m st by inpaction. T . the m st
inhd#g 2i6BRyRRNS fine aerosol droplets.

As used herein, a nebulized solution refers to a solution that is dispersed in air to

A form an aerosol. Thus, a nebulized solution is a particular form of an aerosol. As used.
herein, a nebulizer is an instrument that is capable of generating vex;y fine liquid droplet
for inhalation into the lung. Within this instrument, the nebﬁlizing liquid or-solution is
atomized into a mist of droplets with a broad size distribution by method‘s known to those
of skill in the art, including, but not limited to, compressed air, ulirasonic waves, or a

vibrating orifice. Nebulizers may futher contain, e.g., a baffle which, along with the
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In one alternative enbodi nent, the conpositions

provi ded herein are intended for adm nistration to
waasmeet270 n need of such treatnment via nebul i ZBECT/BP2004/006629

Nebul i zers that nebulize liquid fornul ations

contai ning no propellant are suitable for use with the

conpositions provided herein. Nebulizers are avail able

from e g., Pan GrbH (Starnberg, Germany), DeVil biss

hdﬂ‘é‘lﬁb bhgaiRulHest &ﬁcﬂ%lﬁ@hﬁ%ﬁsﬁ ng@op SR ARG b J;Gghgétion.

Sighs, Baxter, Allied Healt nvacare

Tﬁﬁtﬂ@ms@fnﬁgﬁg mt(ﬂhr 3@% gﬁﬂ&%ﬁg 9&@ ol ﬁ%gl t%anau g' enens,

erogen Mount ai n e 0801 I'ca

\(MC?{M 2 ?%gug{ﬁ?&%dghjé% ttégompng%h%s&lr?éﬁ ?qmeﬁg)x are intended for
adﬁﬁg Etl-a)tl% Ectegn?) ct 1‘1 d}< ﬁ?dhgh%ﬁlﬁi léia ?IE e a ﬁ)%yuhzers that

te nsurgi ca hi.r e, |fecare Hbsmt
n‘%@ i ?'B’é*h mmwa‘? Bm ll&ﬂwasmte%gqruswstékhe
UK) Medi x. t?fﬁlﬁ UK), Sinclair Medical Ltd.
C°{"Qa§1‘i“§’5§ prqjided hgre. rsiﬁeiwﬁ-’c?fsr?é\? §VaﬂP«E15én°mz%$sP%ﬁn@Ee
herein_inclu but are not limted to, jet nebulizers

(S taamgoﬁﬁmawk BeUﬂWSQ Healpase @%@mnslyhdd@ﬁsm, nHealthdyne, Vital
nebul i zers, and others. Exenplary jet nebulizers for
SignseBaxiarcAlied HerlihdearpdnvacmeJiudspiniQumish, Bremed, AitSep,
pl.us/ ProNeb Turbo, Pan LC plus/Dura Neb 1000& 2000,
Lmamscomdvﬁsﬂz@mav&ilema, éerogéra Moun@impMeditaakéroddh Medical IR |
LC star, Owon ConpAir XL Portable Nebulizer System

(Colslassten, @amt, UE), MFP Miedipa {Ringby, Webwickshire, \UK)OBaLt€onmpAi r
Elite Conpressor Nebulizer System (NE-C21 and Elite

(SticerldRel TR | Garivid| Tita. €D prkinRa UK)) Madth Naive (BEgid, 1al5), Steleys
nebulizer with Proneb U tra conpressor, Pul np-aide,

MéddidahSupdliela LordonPUKNInteisthgidal @¢edsBirs, UKD VEiEa®R FRRSHA0N t
I nspiration Heal thdyne 626, Pul nb-Neb Traverier,

Supidés (i ﬁ@ded@l‘\ﬁpﬁﬂ Gedst Sy, Uk, MMis L, H@Qeﬁe & )i ed

agrosol, uco Honme Care, Lexan Plasic Pocet
Sirl AR i QR Tid- et )Nﬁbm hdrs M st, Up-Draft,

U-Draft 11, T Up-Draft, | ONEB AVA-NEB

Nebulizers for use herein include, but are not limited to, jet nebulizers (optionally
sold with compressors), ultrasonic nebulizers, and others. Exemplary jet nebulizers for
use herein include Pari LC plus/ProNeb, Pari LC plus/ProNeb Turbo, Pari LC plus/Dura
Neb 1000 & 2000, Pari L.C plus/Walkhaler, Pari LC plus/Pari Master, Pari LC star,
Omron CompAir XL Portable Nebulizer System (NE-CI8 and JetAir Disposable .
nebulizer), Omron CompAir Elite Compressor Nebulizer System (NE-C21 and Elite Air
Reusable Nebilizer), Pari LC Plus or Pari LC Star nebulizer with Proneb Ultra
compressor, Pulmo-aide, Pulmo-aide LT, Pulmo-aide traveler, Invacare Passport,

Inspiration Healthdyne 626, Pulmo-Neb Traverier, DeVilbiss 646, Whisper Jet, Acorn
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Mcro Mst, and Pul nroMate. Exenplary ultrasonic

nebul i zers for use herein include McroAir, UtraAr,
we2@seme70J) t ra Nebul i zer 145, ConpAir, Pul nosoPCT/EP2004/006629

Scout, 5003 Utrasonic Neb, 51 1 0 Utrasonic Neb,

5004 Desk U trasonic Nebulizer, Mstique Utrasonic,

Lum nscope's U trasoni c Nebulizer, Medisana U trasonic

Nebul i zer, Mcrostat U trasonic Nebulizer, and

t d ] | hbzer o O .
RIS, AR RN Sabld RSADL R AU BESEPot Moheitirem
Yol et b ar y..Bi n :
e OB AR Do 38507, Repareh B R iR s,
buyl.i zer St erodose: I nhal er,, and AeroEcl | pse
MR AR e GOrTEEY N aulieTe F UREHRERR e fughis
ont ai nj ng. a_.pul nonar ertensi on reduci ng, agent for
M Gl SRt e o B 145, CompAlbroimersic, Sy, 5003
U_{c}?n;%)ositi ons may be sterile filtered and filled in
254 Neth S o Ui Neo SO0 peak e Hebmgizgn, Systige
unit dose fornulations which are used in a nebulizer
UbirsgondG iLuminsgonsesddipsenie Nebuliger, MedisannYliragena¢ Nelulizere
sterile and suitably nebulized w thout contamn nating
Mégrentat Uliraspric debulizer, aedMARISMist Hamd Held UltlasonicNehliizerra@ther
be formed in a formfill-seal nmachine or by any other
nebulizesdiorusetatteorinkndai000 Eldctramagnefic Nkb, 15001 Bletthemaphttic Neb
The vials may be made of plastic materials that are
5060 iRotdoy Piston @bj TuntinelskPigowNelagiesr. 5 500 ALxrRBDP @ tabR Néblulifer
materials for preparing the unit dose vials include,
Systein, Aemdog!” Mtialdr,taad Al Eclime/Bierts AtateONydlig, ene, hi gh
density pol yet hyl ene, pol ypropyl ene and pol yesters, hi
one PaataGdtdtRallcombbetidis 36ithifind B bEKAcRkry HypéRNside Rlutike
pol yet hyl ene. I n another alternative enbodi nent, the

agtFbedisttaNen Pfaﬁx%ﬁtﬂfzatiiJhVﬁé?lioﬁﬁeéE Ofﬂ%fcbﬁgési{?&ﬁ nQJtygyg{eﬁle

di spensing containers prefilled with about 0.1
o PR i el O P gt B e 707
foff e ARl ot B o St g Bl iCucdl vk
may be sterile and suitably nebulized without contaminating other vials or the next dose.
The unit dose vials may be formed in a form-fill-seal machine or by any other
suitable method known to those of skill in the art. The vials may be made of plastic
materials that are suitably used in these processes. For example, plastic materials for
preparing the unit dose vials include, but are not limited to, low density polyethylene,
high density polyethylene, polypropylene and polyesters. In one embodiment, the plastic
material is low density polyethylene.

In another alternative embodiment, the system of the present invention comprises

one or more dispensing containers prefilled with about 0.1 to about 5.0 ml, or about 0.5
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m, or about 2.0 m, or about 2.5 m, or about 3.0 m,

or about 3.5 m, or about 4.0 m, or about 4.5 m, or
wabedno®7® nl, or about 0.1 m to about 2.25 nPCT/@P2004/006629

about 1.0 mM to about 2.0 m, or about 2.0 m to about

2.4 m of a prem xed, preneasured, aqueous inhal ation

sol ution conprising a single unit dose of a

therapeuti cally effective amount of one or nore

bl BRR P %ﬂ&??éﬁﬁ?«’z GRdeb B, I8Ny A ﬁ%fgw 305k or
t ) r, a
ol 8. 49 R Dby Uy B E‘%%@?%E%L@”S' hga;tsl Fher a:bouth f's
[ , t he
mSE P £ it FEbolterT HF brabpuhtd hicaboas %S%@p&ﬂ e or

nd ual be required to receive 4 dose
Hﬁq‘ia?y S AP G T A56H Ol By A laes R TP spabout
tances, each nebulizer treatnent takes about 15
2l about 3,0 mkjp abquh 2 depliof @ premizedspempssiiredyasiugens inffalation
bronchodi | ator, though the anmount of tinme may vary
sopnbig FUTPRFIRg A single %Hg?ﬁe offa therapetieallyi effective sswnniidfene bme
requi renents for nebulization therapy can be
mesp pelEesFYdypertrisiomipducingratienisdual s to skip required
dosages during the day. The inpact of not follow ng
t he qymgsadmirﬁatetedi by aegpalizatign neuld play b chajoo ngle dnihs @edthent of
individual's condition. In one alternative enbodi nent,
pulnimnagydiypertersiont Howevee, aqfossible drapbhdstasuliziiay heasy 8 e
reduci ng agents inhalation solutions of the present
numbereoftiies iti riusa bopirfobmédddack @aygRduihe 2met BF tim® bacAiRBiment
0.1m to about 2 m, or about 1m to about 2 m, or

take$) OFtr eiarﬁplm antidi oG4 tnag bB*requEédatE REcRRleY cﬁ%‘btf nﬁmation
about 1.5 n, about 2.0 , or about 2.25 while no

solatibrpet ahy B}‘ héﬂuﬁzzﬁbn 0111@61&13 SrsRREdsBRh ﬁﬂ:‘@;ﬁﬁéf' u%@t'h{eh?@c&%out

on these fill volunes, it is believe

15 YRhHEE §r RbR tUEélﬁrep:?@ §iﬂ1 Yi;u%hﬁhfele (a%%h‘éﬁcgﬁ%%? %ourgh e

nebul i zer fill volunessol utlons

ath'.uLt of ﬁﬁ’x'e aﬁ%ﬁ%@%@a?%ﬁfe %&Jl oﬁﬂg ggbeuh%}%ﬁoc{] d]!‘h\él tl%]eal

to receive

rquﬂérﬁaﬂsafo)‘ ngﬁﬁ'ﬁ%tfoﬁ [&f’ek'a%g chf geuguréle%s e ot nd gause individuals to skip

required dosages during the day. The impact of not following the prescribed dosage

regimen could compromise the individual’s condition.

In one alternative embodiment, the volume of the one or more pulmonary
hypertension reducing agents inhalaﬁoﬁ solutions of the present invention is about 0.1 ml
to about 2.25 ml, or about 0.1 ml to about 2 ml, or af:out 1ml to about 2 ml, or about 1.5
. ml to about 2 ml, preferably about 1 ml, about 1.5 ml, about 2.0 ml, or about 2.25 ml
while no clinical trials or other experiments were canjed out on these fill volumes, it is

. believed that such volumes are more beneficial over conventional nebulizer fill volumes

27



| ess tinme during each nebulization treatnent. Also, it
is believed that the fill volunes of the present

WO pws006200 Wi | 1 m ni m ze common handl i ng conpl PCHEPZINE006629
with nebulizer therapy, and it may extend the life of
the nebulizer. In one alternative enbodi nent, the
above fill volunmes of the present invention may reduce
the tinme of each nebulization treatnent by at | east

S e T T
repdq mStihriod (8% Dol b Rl B iR s ey
L3, BT 28 2R B i
oSBT RS e s bl B

treat nentmeans individuals will be nore likely to
th?BP%FéHEWMei‘tﬁ’éd%‘Fé‘?‘c‘}fiﬂl’f’é’&b‘éﬁan regi men and achi eve
optimal benefit fromthe nedication prescribed.
Anotfhete ghigenativg @nbpdimeshdhe abpveflhveltmenafithe prsbant inyention
treatnments is the |oss of nedication during
maygRiluee drertane ofpachtrnbylisationoimeatment by bt lzast 2656/ 30%.1086, 50%,
conprise about 2.5 m fill volune of inhalation
608w [70%i00 B0%@r mong ever Fuvensionaipickylizahteeatmetts fei gz 2 Sgnlain 3 mi £ill
~inhalation solution conprising 2.5 nml or nore, about
volinig).nin apbthehaltesmtive enbrodineamy itieesfill voltuhes sftheprieget inSatios M
after treatnent, though the anount may vary dependi ng

mayreduoe eavhaiebulivbtidatecatedatioiabeut 10SKY 9, 8,16, 5,1 Seninutes, or less
i nstances, the individual is not receiving the

ov@rfoeRventifed nelntiagereatne@ (4. 51209 ﬂp&@@n@ﬁillivﬁhﬂe?.t R&fhcing the
nmedi cation. For exanple, 1n one day, due to the

amlo @t off ik téTBThyslatt kiR irch ¥Rl MkddS iddfyines Wl h&8 iy & em
after each treatnent, an individualfails to receive

oS bt ol Sy B8 ERA B
meH&EﬁHﬁPp?esgﬁbéd?e one or nore pul nonary hypertensi on

Another possible drawback of conventional nebulizer treatments is the loss of
medication during administration. Conventional nebulizer solutions comprise about 2.5
ml fill volume of inhalation solution, or more. For example, when nebulizing an
inhalation solution comprising 2.5 ml or more, about 0.7 ml of the solution remains in the
nebulizer system after treatment, though the a.mbuﬁt may vary depending on the model of
the nebulizer used. In these instances, the individual is not receiving the prescribed
dosage or optimum doéage of inhalation medication. For example, in one day, due to‘ the'

residual medication remaining in the nebulizer system after each treatment, an individual
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reduci ng agents inhal ation sol utionsof the present

invention will result in |lesser anobunts of sol ution
wo eosaiomi2ng i n the nebul i zer system after treat PETEP2004/006629

when conpared to conventional inhalation solutions

(e.g. 225 mM or 3 nm fill volune). Less solution

remai ning in the nebulizer systemmeans nore nedication

(e.g., one or nore pulnonary hypertension reducing
failsqg%‘f‘éé%i%é @?&i&é& 1erﬁ1 BPmBE%f'tﬁégi n%écg Bed adty qufé%?h

al ternative I ment, e anmount

of .solution remaining in the nebulizer systen1after
35ﬂltreatnent may be Iess than .50 m, or less than

. B b P R S B ??3’2‘% yp%ns%n
redu?x%%%n%é‘iﬁa%oﬁ@%ﬁ% A R {?fﬁea?fmm

conpri si_ng nawﬁlbuterol and 0.5 ratro
ofsoévtmreéammmﬂlfa FeE YT 2l tepimsafy
treatnent is deep inspiration tg _ensure
convsaiinel mhslaipnsplutions (rEdh-2 B Pohm Sl yolyaek &?@%501%
steady breath-holding to ensure good retention of the
remaimidg ethé pebulirer systent weays mare medicyion;(@\gaPnelps more pulmonary
adm nistering about 0.1 m to about 2.0 m fill vol une
hypenfension iedinigdgents) adoinisterod t the individuab dhfing pachftrpatment. In
exanple, will optimze the therapeutic effectof the
one altethiativelerabodimeteahe ammmi ofsoludion efniaiming il ¢he redpulizer system
treatnent, and will optim ze the therapeutic effect of
afteridaéh trdaethatit ehagrbe feshtheni50 niipdrdess thaafOi30 tnd, crdesasthan 0. ZChinkor
is due to the shorter treatnent tinme and increased

less 81aR 080l @t Lagihad 0.04R11 6MBe Biic dFRiicte Pullkn®BRY Hypertension
hypertensi on reduci ng agents in the sol ution.

' redubng 9f st halatioh Sol@ihs BF the pRédt i eRifdHQ . gTRAtnhaldtidn solution
present invention is a method of faC|I|tat|ng pati ent

i ng nebulizer
com?fi‘{ug% mem t I&e&%ﬁa@@tnagaara%pﬂm brbRgHec

me, i mproving the effici ency and efficacy

1 &fé'cﬁ‘?/ heB lxz% SRGLRGs 48T RRSHHt0A to ensure

|ance o an | suf ering fron1pu|nonary

deep%egﬁf %1819 Srg mehﬂatgbg‘?rtltﬁ ltﬁeg'mg%, %n?%teﬁﬂ? QLR EE’IS{“%B*?% I%nsrlrlire

acing a
goocf retengon of tge mec@catlon in the lungs. It is believed that administering about 0.1

me

m to about 2.0 ml fill volume of an inhalgtion solution ipto a nebulizer, for example, will
optimize the therapeutic effect of the individual’s deep inspiration efforts during
treatment, and will optimize the therapeutic effect of the individual’s breath-holding
efforts as well, This is due to the shorter treatment time and increased concentration of
the one or more pulmonary hypertension reducing agents in the solution.

Accordingly, in one alternative embodiment, &e present invention is a method of

facilitating patient care, reducing medication error, reducing nebulizer treatment time,
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of the inhalation solutions of the present invention

into a chanber of a nebulizer. The nebulizer having a
woreassiopizece or facemask associated with the cheoEP2004/006629

the nebulizer. The nouthpiece or facenask is

positioned in close proximty to the individual's

mouth or face. The inhal ation solution may be passed

inamst formfromthe nebulizer chanber through the

¢ e

S R e

I ndi Vi es |
coBphe o PR B0 S SO BBl P BSES

take

erpd Bl ke BBY bRbds Yy Ma drateeti bl el sbpmdio mi

eb ati ment S finished whe | east
of B Bl softiohs e Frabent @y onion fuk ¢ EAAPse aheBulizer. The
i r ch r. Thi k 12, 11, 1 9

neliyfiEe] hngng & MORILPIHS of SRRSO e ES Hie Dbt Gfhe nebulizer
errbodl ment of the present invention, the dose of the
The mauthpieqesy facsmask léﬁoﬁltwné%%ﬂ@? PEG¥ENY éo the individual’s mouth or

contalners may be adm nistered 1, 2, 3, 4, 5, 6, 7,

facyr The @%h@wa)bbﬁ peessdin 2 mist Swm frametho nelsiizer chamber
al ter nat i ve enbodi nent, the systeml kit of the present

thrqugh éhetrpawshnieny of facerhask tmﬁlnprdl\eéuaéWhﬁbéhe wntivedual brdathestiet®
that the inhalation solution can be used to relieve

the brouthpleosprafscanmsls oEhedndividwal tebntinueobreat hidysintauthe moathpiece or
pul nronary di sease. In one alternative enbodi nent, the

facdnzdske kntitalye mebniiwatisetreandérs isfirdshedr This Gayehks sway 12, 11, 10, 9,
dosage, adm ni stration, contraindication and adverse

8, 7 6% ¢ oohndmites. (e ad slicRiatige éMbddiBertthahabilRAtisWiretingm i4 N
each of the one or npbre containers. The

finighed twhanh RdbLasubSAntAY all RIS RIoYEd Fahithe Deb Okt Afimber.
that the inhalation solution in each of the one or

Thi§REPtakOMoRt NENS, 10, 5, SO, 52k el eahges. T B SHeTRR W4 h

hypersen5|t|V|ty fo any ‘of "the ingredients contai ned

emHoﬁm’iéB?of tﬁ@?ﬁleéetnt A0eriich Uhd @fe of AE 1IRRAYS 5@&%011 in each of the

adm ni str data may al'so comprise data I ndicatl ng
onetopﬁ‘ltoretcj&ﬁtamers may be administered 1, 2, 3, 4, 5, 6, 7, or 8 times per day by

nebulization.

In another alternative embodiment, the system/kit of the present invention may
further comprise a label which indicates that the inhalation solution can be used to relieve
bronchospasm associated with chronic obstructive pulmonary disease. In one alternative
embodiment, the label may comprise indicia compﬁsﬁg efficacy, dosage, administration,
contraindication and adverse reaction data pertaining to the inhalétion solution in each of
the one or more containers. The contraindication data may comprise data indicating that

the inhalation solution in each of the one or more containers is contraindicated for
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recommended dose of the inhalation solution in each of
the one or nore containers may be adm nistered |I 52,
W@2008/00B76, 7 or 8 times per day by nebul i zat i BOT/EP2008006629
alternative enbodi nent, the present invention also
conprises a device for use in the relief of synptons
associ ated wi th pul nonaryhypertension, including
bronchospasn1 Such device may take the formof a

Witten 1 nst
h““FH%%FBEV%?ﬁﬁ&“ ﬁg#g%¥ﬁ8§§%8ﬂmﬁﬂ o ev?%%&%ggk%%%%rise
1| ndicia which indicates that a patient suffering from
S0 Frptorrs associ ated with pul nonary hypertensi on can be

ted with, af le o) repackage terile,
e SlcrEe pra AR Rt B BRG PRE™ dafeaies g tat e
solutlon conpris ni.t dos a therapeutjca
recogRRaed § @seaa#gwﬂ%%waﬁ Siin G FRSBIRAT JoRs el Bh
reduci n ents in_a single vial. The inhal ation
be admiinistprsA ! |3mé 56 7 artﬁ dmeser duphy pePakzaleni n a
nebul i zer. The devi cemay al so_conprise indicia which
pr. dw pujeiternative cmbodiment, the pragent inventR Alscompressatdevre for
solution to treat said synptoms in-patients. The
‘use imntha rdief of syfptan assdcptes vith pmomhwensmemluélng may
be used to treat "pul nonary hypertension" (as that
brotchospasms. Sedh devite neyaike)thd fooh ofiz belpwtittendnsthictionsed amyo
primary pul nonary hypertension, secondaryhypertension,
othea fighnCihesipeatihg indidisthabawThedeviediney dompaive imglicdd Wiicls .
For exanple, the formulations of the present invention

indifads e ayadentisafférimatond fynai®hs Sxedisedwith pulmonare hpferteinston
fol l owi ng synptons of pul nonary hypertensi on associ at ed

can we trBatél With @€k Sst Bhe ﬁz@%ck@’é@ | skl phendixed] Srétnaditfedrand/or BAC-

hypoxem a: " chroni ¢ obstructive pul nonary di sease,

free up{a?d't?h isb1Bbn EoMisiHa 8RR Aosed ARl cbfidall) e Foltive ahbidl 8f

veol ar hypoventil ation disorders; chronic exposure

one 'éa)?]\m/nm'egﬂﬁhﬂl:ﬁdr? P?gge?tenfysp?ﬁcﬂ g dg Uﬁgmdd SEASFial. AN inhalation

ar-ca aslia. The |nforrmt|on in Tabl e

sblurgig% %el gngdqu &ﬁ%ﬁhialul:n#‘ ' bhitRP @ﬁe Bl Yiso bémprise

e scope o I nventi on.
indicia which provides instructions for utilizing the inhalation solution to treat said

symptoms in patienfs.
The inhalation formulations of the present invention may be used to treat.
‘pulmonary hypertension” (as that term is defined herein) including but not limited to
primary pulmonary hypertension, secondary hypertension, and classes I~ IV as shown in
Table 1, among others. For example, the formulations of the present invention may be
used' to treat or ameliorate one or more of the following symptoms of pulmonary
hypertension associated with disorders of the respiratory system and/or hypoxemia:

chronic obstructive pulmonary disease, interstitial lung disease, sleep-disordered
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Table 1 Cass Description | Patients with pul nonary

hypertensi on but without resulting limtation of
w@bgosioeraro acti vity. O dinary physical activityPCUDEB2006006629

cause undue dyspnea or fatigue, chest pain or near

syncope. Patients with pul nonary hypertension

resulting in slight limtation of physical activity.

These patients are confortable at rest, but ordinary

Si cal i Vity. d d fati. \
BB e O o PR B
RO TN, CTRAEE D ——

.rest, but less than ordinary ph%/si cal activity_ causes
illpsiative RYRISFERLG It 10t Btradedindisnit the soepe Pl the lveRtipRc ope.
IV Patients with pul nonary hypertension resulting in
inability to perform any cal activity w thout
synpt ons. These patients manifest signs of right heart
fCGassur Desehiptipmea and/ or fatigue nmay be present at

rést, | Ratentk witlopdimohary bypertensiemset withoud rgultiny dimdation of
act i vi| pyysichhactiviry.rOndmbryphgsicdl attivity do@@3@ntaubanueint d@pnea
may CcQopfaiges, ot grin oliedr Putopenary hypertensi on

I gducl) Pgt @RS pulinbnA R BypR RO On Teyutting il §li ghO [ikth#dnl N OF
the pr eBRidal AAiVRAITHOR PafERds 4r6 8SmPAGHIOht r8dl, EEIdina\RB,
bet a- DLRFKAT actiay sau@éshﬁhm!ﬁigleb bP kB, BiesMRHPEH dedl OF ,
or anysgRpid, nation thereof.” Such conbination nmay
ERP! T T bhiihtsSHR Moy hiaReionrSa i iATREREY Likrabod o9
agent $  RRER1 Dtivi) ThBsePatiGlid Bt oo FHOR 0% Nut 158" an
ordinary physical activity causes undue dyspnea or fatigue, chest pain or
near syncope. '

v Patients with pulmonary hypertension resulting in inability to perform any
physical activity without symptoms. These patients manifest signs of right
heart failure. Dyspnea and/or fatigue may be present at rest, and
discomfort is increased by any physical activity.

The formulations of the present invention may comprise one or more pulmonary
hypertension reducing agents. In one embodiment, the formulation of the présent
invention comiarises one of an ACEIL, ARB, beta-blocker, calcium—chanﬁel blocker or
vasodilator, or any combination thereof. Such combination may explicitly exclude any
one of the pulmonary reducing agents herein. In an alternative embodiment, the
formulation of the present iﬁvention comprises an ACEI in combination with an ARB,
beta-blocker, calcium-channel blocker or vasodilator. In another embodiment, the
formulation of the present invention comprises an ARB in qombinafion with a béta—
blocker, calcium-channel blocker or vasodilator. In yet another gmbodiment, the
formulation of the present invention comprises a beta-blocker in combination with a

calcium-channel blocker or vasodilator. In still another embodiment, the formulation of
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formul ati on of the present invention conprises an ACE
i n conbination with an ARB, beta- bl ocker,

w@ adosioonzrchannel bl ocker or vasodil ator. |h anpCTEP2004/006629
enbodi nent, the formnul ati onof the present invention
conprises an ARB in conbination with a betabl ocker,
cal ci um channel bl ocker or vasodilator. In yet another
enbodi ment, the formul ationof the present invention

the gl%P%E i ?ﬁg% {an noqﬁgl%} <8t gégburn CI’fja eﬁ nlf% Fm‘?‘l" ﬁasggﬁla}%‘?r In an
e e T

e e

st.1hr RIBs,  bet a- b] ockers,

cal ﬁéfﬁ °“6‘Iu@é‘R’éﬁ'%ftB"’r PrgSeabaveIHion gy be administered

Addi tionally, the formul ati ons of the present
togsthey Bithionp oriprpethgdmes otthsranies: Sigeexmplaiheprenset or

more other drugs or therapies. For exanple, the
formyflasisanmay be Admanistered vitfira aatiedagilsttenevasw drfaria {Cournadin),

anti coagul ant such as warfarin (Coumadin), which is
whicheis oaenmntteded o peesné thirombosisrnd hasbean shdwastolpesiongsli fann

to prolong life in patients with primry pul nonary
patidnyeith primarypulPaharg hiysertensibn. PPdtienis avith putheaeivpenidndéeare

prone to thronboenbol i sm because of sluggish pul nonary
proreli@ thebriibaewsbodisinctice shisk bPilhgdigaiulm6beybIos & lyw\@lated right heart

insufficiency and rel ative physical inactivity.

chanftsbel, véra idsy fidibivyfaad HtHeippiscapinat idarypr esent
i nvention may be adm nistered in conjunctionor in

copRiinahdIBTHHY foHnﬁlﬁﬁ&ﬂst@ﬂfé Iﬁ\&%&tﬁve%ti&bm a9 béll ?cgﬂlﬁs{:‘%red in

(Lanoxi n), which has been s own to produce avora

conj@sdibi o RITBAMIAM R vt RGikchi eﬁ@tsh é{?xhh(ﬂah%), which

ventricular failure and

has Mﬁ’ SIS ?JFH&:I‘; cngo}iﬁ@%ﬁ}%ﬁ&ﬂrﬁb Ef’f%cts in patients with right

amnlste notropi c drugs nma mnls

s e L A b
e ERSORRIOHE e R GRER o

presen? mventlon. Moreover, because hypozxia is a potent pulmonary vasoconstrictor, the

formulations of the present invention may be administered in combination with low-flow
supplemenfal oxygen therapy, which is known to prolong survival in hypoxemic patients. .
Additionally, the formulations of the present invention may be administered in
combination with a low-salt diet; and/or diuretics, which are useful in reducing volume
overload in patients with pulmonary hypertension and right ventricular failure. Elowever,

excessive diuresis and Further reduction of cardiac output should be avoided.
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suppl enent al oxygen therapy, which is known to prol ong
survival in hypoxem c patients. . Additionally, the

wo evosiob@re ons of the present invention nay be PCT/EP2004/006629
adm ni stered in conbinationwith a lowsalt diet and/or
diuretics, which are useful in reducing volune
overload in patients with pul nonary hypertensi on and
right ventricular failure. However, excessive diuresis

ancrHt wrdsBR inveRBHE 14 A0 Bfeckafidlh ﬂﬁﬂﬁutomatag Winthn g R

avoi ded. The present invention is also dirécted

hyp a%neﬁg i %ﬁm'ﬁ@u&gg ﬁaﬁafsm %Hs?%h%kéh%dﬁ?éﬁ?ml

I nclu I ng ani nal umans n one €

ther%é}%ﬁ@a‘?lgl&fe&fuelﬁlaﬁlu 81%11 rt@ﬁg%ﬂq{edl?é é’%hm?ceu%cal agent is

nsi on-reauci ng arnaceu

s B T i R4 G S B EAHeB e esent

i nvent i.on reneasur.ed renlxed an oacka ed In
formption,of Fﬁt 107 {8 PRSESBL DT gaﬁ@p eBePkaged; jpuone
R

ocker caIC|un}channeI bl ocker o r vasodi |l ator,

abO'er Odﬁgfg/@é taabRut 26 me(mkefadfeast ane ghanACEE AR, bsta-blocker,

enbodi nent, the fornmulation is sterile and/or stable.
calciupn-ghesna) blocksnigaiasedileior; qrany gembinatiqnghereed. In an alternative

preservative-free. In another alternative enbodi nment,
embpdimente the dormpflatidreis stedireamid/or stablet Ivaotenpmbedimentitbe st ep

of admnistering to a mammal in need thereof an
formiufdtiah &t firessrwbiefieen conprising a therapeutically

ef fective amount of a hypertension-reducing

phhr aathenibltetmkivegartiodindng thé methbe of thb ptesdnt dvertivh¢binphises

is adm ni stered via nebulizer, such nebulizer
the stepaf adihingsteriigttoraharhingl ihe@ed Mereaf drfihhd1fval sbl€ibn comprising a

ul trasoni c nebulizer and breat h-actuated nebulizer.

therdpe@icallpbifactivé B@roafiufal Iﬁfﬁértélﬁloﬁ-rbcﬁ{cmmwm&@cﬁlc@l%&ﬁ cted

to an air conpressor with adequate air flow

whelRRHE inkShHSRINGH GO BRBE el Diade PRI Qﬁ&%bﬁﬁzéfrlbm@ﬁé e
face mask. The present invention is al so directed to a

but DY BRE RNEPhetitize, MirassA8 hitizer and breath-actuated nebulizer.

Preferably, the nebulizer is a jet nebulizer connected to an air compressor with adequate
air flow. The nebulizer being equipped with a mouthpiece or suitable face mask.

The present invention is also directed to a system and/or kit for treating
pulmonary hypertension in a mammal. In an embodiment, the kit of the present invention
comprises a formulation comprising a therapeutically effective amount of a pulmonary
hypertension ;e;ducing agent. In an alternative embodiment, the formulation is in

‘premeasured, premixed and/or prepackaged. Preferably, the inhalation solution is sterile.
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pul monary hypertension in a manmal . I n an enbodi nment,
the kit of the present invention conprises a
wo or0s10b@r6 on conprising a therapeutically effeRCT/ER2004/006629
amount of apul nonary hypertensi on reducing agent. In an
alternative enbodi nent, the fornmulation is in
preneasured, prem xed and/ or prepackaged. Preferably,
t he.i nhal ati solytion is. sterile.The system and/ or
'+ T steE s B the e afentiag iese G stacton
d lnsékﬁct*ons desigped to facilitate user, conpliance.
CSIENEY PUBT BT ISeTLE RN TGS IS GHons, 8 dsed hegeinpefqrytgany label,

. insert, etc,, and npy be positioned on one or nore
insqlh; £ica sRd may be PRSIREG AN T FROFLTrEAces of the packaging material, or
instructions may be provided on a separate sheet, o r
the instructionsmay be R videderebiepamrisrshest. iy, combpingtion thereof. For

enbodi ment, a systemand/or kit of the present
exampleetanembedinisnt, 8 sytannandrarditiofthe prosent thvienticn emnipmigest he
formul ati ons of the present invention. In one
insteyetiodi fapaviministaing the formulaliomso fithedhreadne intvieatiort. He one
formul ati on of the present invention is suitable for
emliddimdnt, dlat imgnictiafsindicatenthatythd fope la€ios iof the piesht invention is
instructions may al so include instructions on .dosage,
suitaisie fue ke teeatmenséfipulrhidranshyperftendidf] Mueh idtiubiondinday also include
nebul i zer. Non-adherence to pul nonary hypertension
instiRHbrB dhidoskgt,he al ¥s REBucHBAY HAkdRIhiffdiioh vitidbliRe.
consi derabl e probl ens. These probl ens can be
Si QbniddaéBideYo HRABERH hiPertBhton HbdRatit BBRBY ¥nd medication
hypertensi on patients a prepackaged, prentXed,
. § |
erroP ERAERSHnSHeraNP pidbleaR. ThiR :p%he?ng L ﬁ%dxu | ﬁganglgg%{ug?d 132

one or nore pul onary hypertension re
o A A AANSHS e e B30 800 s
. Cence and B fusi .
i T R R R

g R S R K

effectjve anpunts one. or nore hypertension reducing . .
ypaiot i L PRR Rat i SorER et S SREPA gpBsion in
preplilannxlagt ap%lQoSp%ate dosages.

o

In one alternative embodiment, the present invention nﬁay overcome the
aforementioned problems by providing therapeutically effective amoﬁnts one or more
hypertension reducing agents in prepackaged, premixed, premeasured and/or unit dose
amounts. In one alternative embodiment, the present invention comprises one or more
prefilled containers. The one or more containers each comprising a single unit dose of an
aqueous solution comprising a therapeutically effective amount of one or more

pulmonary hypertension reducing agents. Providing the inhalation solution in such a
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amounts. In one alternative enbodi nent, the present
i nvention conprises one or nore prefilled containers.
wab@some7or nore contai ners each conprising a BCTEPM04/006629
unit dose of an aqueous solution conprising a
therapeutically effective anmount of onée or nore
pul nonary hypertension reduci ng agents. Providing the
inhahation sol%%io in sych amanner .elim nates the
MaRRE FUPgRs hinecdie fHue € JH syekimedicriings 1q ebtabipaner dosages
roper dosages for treatnent. Al so, no special ]
fOTEWa A 8% B8 SRASHRL ARArmacy, empeuedingtin equised, thenehyiredycing ghe
chance of nedicatjon errors. Further, there is a | ower
chanpepf agdication srersnFEHich dtere is 2 lomer rislks of wrpsstasntafmination, and
medi cati on when providing an inhalation solution in a
lespivasts ofanediqation yheroprowding enrinhativarsofutiat in & preofixedhready to
present invention include inproved user conpliance and
useformti ty of |life as conmpared to conventional treatments
f or pul monaryhypertension. Wiile the | evel of
conptherfaateres bf theprepant imvaai yn itylude impishahuser eaiipiRAde and
depends in part on the notivation of the user and the
quatilyi dfllifoasf cortparet Bt onivelitiohal dirsap@es R pulioral-ERpeR&sion,
conpl i anceneverthel ess may be inproved b y controlling
Whila Gedé&l Sfsofpaanct BeargaRtnWhirly MPétdhsion FrehhRat &%f@ﬁds R Yart

be adm nistered, a s well as the desirability 0O

on e &RLVAHYE of BR ukéraal Rl oiftBe MIBI8NH disPMRMe B treatmen,
provi des a convenient, fast and reliable treatnent for

corfpibAtR @x@@éﬁh@lé?ﬁﬁﬁﬁb?}ngﬁvé@ %ﬁogﬁ;lhn}é% ?ﬁ%rﬁ 5“%2?*? thdtase with

i mprovenent over tradition ary hyp ensi on
hil IR e ; | j: O, .gned to
whiph B2 oRRcR ) St Rl S8l LWE LD o R R e
reaflbSPENSi Ng contai ners conprising a prem xed,

prenmeasur ed i nhal ati on solution conprising a single

uni f a.therapeuticall.y effective, anount of one

or T PSS BveRienrOBe A el et rer e or, e
putyor A B erlon Bt PG e VBRE &0 BShr S emcnt Sver Tadiional ' °

pulmonary hypertension treatments. Also, the present invention is designed to facilitate

user compliance by providing one or more dispénsing containers comprising a premixed,
premeasured inhalation solution compﬁsing a single unit dose of a therapeutically |
effective amount of one or more pulmonary hypertension reducing agents t;or the
treatment of pulmonary hypertension. Such containers may be utilized in a method of
treating pulmonary hypertension or the céntainers may be incorporated in a system and/or
kit for treating the same.

In another embodiment, the présent invention provides a system and/or ﬁt for

. organizing and storing one or more prefilled dispensing containers, each container -
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treati ngpul nonary hypertension or the containers may
be incorporated in a systemand/or kit for treating
wo b@ssenre0 | n anot her enbodi nent, the present POWEPL000006629
provi des a system and/or kit for organizing and
storing one or nore prefilled dispensing containers,
each contai nerconprising a prem xed, preneasured
i nhal ati on solution. The inhalation solution
comprisingei pssg e peimrgsuEed inhalatiop seluien. ol herighalgiion sp baiony
effective anount one or nore pul nonary hypertension
compristhgeisingleaupdttioss ofafbdrapsyicadimeHeative amkimt omayr prasei de
such containers in prepackaged form The one or nore
pulmonary hypeetessiorergdivingagents. | St systenp iradgerikit maycprodidegucibut
not limted to, a sem -perneable plastic such as LDPE
contalifees ia @rdpackaeed forry. Thesame oompord atamelsmst bddompiisel of plastic
such top conprising an easy-to-grip tab-1ike handl e
inclu8iag/but hattlintited t6; @3tai-peehedbby/ flastio peohed LUP®H. Theadmtsner Byay
twsting off the tab b y hand. The Tw st-Flex(tm top
also dotnpRy ATWRS SRS 0B, subldop cbmplidityn dadf-toeBfytablilizRansiieg
of 'the solution, prevents spillage and elimnates the
such BEEMe EshtARG Mdy 1R opeHel b Sdample, GiETiktG o?f tht SR YEarl fThe
the top, or the like, thereby reducing :
. Cani , . i
Tw1sfﬁ@§§ftﬁﬁ9§naﬁ9%rﬁl&%o : !g%rin thhf it aib%vs%{étégﬂa%‘tséégﬁpg FPad! SR on

e des cont al ner su conforns to

prov 50 AR i Dl Son iy Ringl g on

e SARLRILREDELEL A, DN SLERSGS, MScAcRBLE Of (e

. 3 ! | e _Unl : osle con ﬁl nershmaﬁ be H
BB S0  Po BB B0 BT,
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i nhal ation solution., In another alternative .
incorperpigdRereitby TeiREnts L8Rt MeFRALHS SAPEHRDls sWely unit dose

prepackaged i nhal ati on system and/or kit suitable_ for
contagners radit be psereskagediy an alymipim falnough, syshdhatdbesfodporogigena

prepackaged system and/or Kjt con(P(i sing: (a)_ one or
proteetiyiebassienagainstieriviroroea eentgningnts and light. Such a barrier improves.

the shelf-life and stability of the inhalation solution.

In another alternative embodiment, the present invention comprises a prepackaged
inhalation system and/or kit suitable for patients suffering from pulﬁonary hypertension.
Such prepackaged system and/or kit comprisingi (a) one or more single unit doéage’s ofa
therapeutically effective amount of one or more pulmonary hypertension reducing agents;
| (b) administration instructions for the use of said unit dose as a treatment for pulmonary
hypertension; and (c) a dispensing container prefilled with the one or more unit doses of

one or more pulmonary hypertension reducing agents.
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therapeutically effective anmount of one or nore
pul nonary hypertension reduci ng agents; (Db)
w@aiwsnoere ati on i nstructions for the use of saPdI/EP2004/006629
dose as a treatnent for pul nonary hypertension; and
(c) a dispensing container prefilled with the one or
nore unit doses of one or nore pul nonary hypertensi on
reduci ng agents. The formul ations of the present
i nvidnfironlagiens df érerpapramtanientieniman bamynutevesdtih emal
manner by thoroughly m xing the ingredi ents descri bed
conyratienah mannes iy thornughly miking stedugrediape destnilred herminot e@biehicor
achi eve solubility of ingredients where appropriate.
elevatet] iexipemturés imardef ®crhiee sobubilitpbhingdisas kalydra gppropriate.
material, a formulation provided herein, may be useful
f omrﬁdmaifmnﬁfacmzreemmﬁmmgwpaakaga@hmeﬁata ﬁsmﬁﬂaﬂbﬁepr&ﬁded
nore synptons of di seases or disorders associated with

heret) ¥ Batiyefll Ypafch@iuat, Pfevelﬁioﬁ‘bh adblidrit RS neltR MUr@SiMtSms
may al so conprise a [abel that indicates that the

of dREFRQY disbRRrs a8sobR R Wit pulm @R IPErterdRiof it 21 of
anel i oratl on of one or nore synptons of diseases or

maanaéﬂf% ﬂfghﬁ @Qbéi"'tﬂahmﬁi&fe 4t the E%iﬂgéélﬁ?x? 1sQfed foP

one al ternatlv enbodi nent s, e arti

treatﬁn%tﬂy Pé@%ﬂ'ﬁ%ﬁ gpﬁng 2 oija?ign G n%' ot 11?)9@%}’?@? IH@&*&Q&&E or dlSOédeI‘S

|ngmaer|a use I n pac

sssofff PR Bty sBBGIEHE, 20° 01" phar mmceut ."céf“’ZZcE;g. ng
paree Mo aorpedt fenﬁg?l gfmgw#agwé Bﬁ‘g’é‘l‘é ciiy.
contwﬁ?»é%egﬁé Bty E&?W%I%E%P@éf%ggw%% e el
i nt endeg node tg %n #st ration and treatnent. |V,
prodpstye Qse pt kit the At aﬁ’éanﬁlﬁﬁﬂ#@wg?ﬁﬂ‘iﬂl es

provided to |IIustrate but not to limt,
Packﬁep&wtswlé ipslude bubie Refdimitad to.hlistsr packsy POFtﬂRﬁeWWS@ fhalers,
They axe presented with the understanding that changes
pumpsa hagseviglpontaiperewtingss, hotlosernd anppacksgies material suitable for a

conposition in
selected ormulation and intended mode of administration and treatz:nent

V. EXAMPLES

Examples 1-4 herein are prophetic examples provided to illustrate, but not to
" limit, the formulations and methods of the present invention. They are presented with the
understanding that changes can be and may need to be made to a specific composition in
order to obtain or optimize the formulation. Such modiﬁcaﬁons to the followi.ngr
prophetic examples, if needed, are normal and understendable to those of ordinary skill in
the art, and shall not be used to limit the invention. |

Itis believed that prophetic examples 1-4 would be suitable for administration via
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order to obtain or optimze the formulation. Such

nodi fications to the foll owi ng prophetic exanples, if
woe@doa27ar e normal and under st andabl e t o t hosSECDEP2004/006629

ordinary skill in the art, and shall not be used to

limt the invention. It is believed that prophetic

exanples 1-4 would be suitable for adm nistration

vi anebul i zatjon to an individual suffering from )
neBulizaiende yn iAbEHEad SufEiAg TPRPUIBenHnY BXDCRSIORy hp formul ations

sterile. The objective of these fornulations is to
mayihpsicate. | Theabjesidve ofdase Prmpulgtions iniel nipvide lpcaligeddaliversy offa

reduci ng agent to a mammal (e.g. humans) in need
puimpenasdfypentssiop redusinEaggng ford hammgalelg. huxhank)-io aepbihgrea L.

0.2 - 10.0 phenyl propyl)-L-al anyl]-L-pralinedehydrate

ny/ Exai@pktilum Chl oride 2.0 - 10.0 ng/m Sodi um

Hydroxi de g.s. Water g.s. Exanple 1 is a prophetic

exanpl e Enblaprilanfs+uNail-crboxgs3pr i si ng t he 0ACEL0.0

enal apl| ipheny§aep L abholl{Ldsalifydeydsaded |mgpmbe sol tition

to adj usbdiugiCllbiide and sodi um hydr oxXi de_ gmyp He afded
to.adj yst the pH of the solution. The sg{%ion of
Exanpl ¢ siimh Harbmde Dy netnods Known Ug hose of
ordi nafYwgEl T T theart Exanpte 2 Ay (a!épi ot

( Benzerreactetamde;4=f2=hydroxy=3=—1+0 =165

(1 PRI E40 o DO OB TBA A SRS G

enalapril. Sodium chloride may be added to the solution to adjust tonicity, and sodium

hydroxide may be added to adjust the pH of the solution. The solution of Example 1 may

be made by methods known to those of ordinary skill in the art.

Example 2

Atenolol (Benzeneacetamide, 4-[2-hydroxy-3- | 1.0-10.0

(1-methylethyl) amino propoxy] mg/ml

Sodium Chloride 2.0-10.0
mg/ml

Sodium Citrate g.s.

Citric Acid q.s.

Water a.s.

Example 2 is a prophetic example of a formulation comprising the beta-blocker
atenolol. Sodium chloride may be added to the solution to adjust tonicity, and sodium
hydroxide and citric acid are added to adjust the pH of the solution. The solution of

Example 2 may be made by methods known to those of ordinary skill in the art.
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SodiumCtrate gq.s. Gtric Acid q.s. Water q.s.

Exanple 2 is a prophetic exanple of a fopnulation
w@oimsndeing t he bet a- bl ocker atenol ol . Sodi um e¢il/8P20d€006629

may be added to the solution to adjust tonicity, and

sodi um hydroxide and citric acid are added to adjust

the pH of the solution. The solution o f Exanple 2 may

be made by_net hods known to those of ordinary skill in

t he B¥3mMS&3npl e 3 Epoprostenol 0.1 - 3.0 ng/m Span 85

0.2 - 20 nmy/nd Water g s Fxanple 3 is a prophetic

exanpl e Bropostesplul at i on conpri sing t hel &&sdd | at dr

epoprostenol in suspension form Span 85mngm be added

as an efHdapi86i er. The suspension of Exanp2e2® nay |be

made by} met hods known to those of ordi naagmagkill iin

the art.Wheanple 4 Treprostinil sodiumiQd.d - 10.

ng/ M Sodi um Chloride 2.0 - 10.0 ng/m  Sodi um

Hydr oxi de Q. s.

Example 3 is a prophetic example of a formulation comprising the vasodilator

epoprostenol in suspension form. Span 85 may be added as an emulsifier. The

suspension of Example 3 may be made by methods known to those of ordinary skill in

the art.
Example 4
Treprostinil sodium 0.1-10.0
: ' mg/ml
Sodium Chloride 2.0-10.0
| mg/ml
Sodium Hydroxide q.s.
Citric Acid q.s.
Water . 1q.8.

Example 4 is a prophetic example of a formulation comprising the vasodilator |
epoprostenol. Sodium chloride may be added to the solution to adjust tonicity, and
sodium hydroxide and citric acid are added to adjust the pH of the solution. The sohation
of Example 4 may be made by methods known to those of ordinary skill in the art.

The Figures and attachments herein are présented for illustrative purposes only.
They are not intended to limit the scope of the invention. Further, it should be
understood that various changes and modifications to the embodiment described herein
will be apparent to those skilled in the art. Such changes and modifications can be made
without departing from the spirit and scope of the present invention and without

diminishing its attendant advantages. It is therefore intended that such changes and
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Ctric Acid g.s. Water gq.s. Exanple 4 is a prophetic
exanple of a fornulation conprising the vasodil ator
wepwpiorrenol . Sodi um chl ori de may be added t oPCTYEP2004/006629
solution to adjust tonicity, and sodi um hydroxi de and
citric acid are added to adjust the pH of the
~solution. The solution of Exanple 4 may be nade by
met hods known to those of ordinary skill in the art.
modifiratimsdgcaverethby the appshipdislaimp eplsp rthainsention sway suitablyr
illustrative purposes only. They are not intended to
compfisg eonsigeofs gpnsish ¢sserally w{tbm tlewents Pusteps descritteddlaein. d
be understood that various changes and nodifications
Furthes, thiimventlvodiesmihed bkesit siitably rhayr @imprisé od beheaaiiedietie t o
those skilled in the art. Such changes and
absencachffany elememntor siap whith fsebe specifieallt diskd@ad hérstn.f Fathet e or
spirit and scope of the present invention and w thout
morélstep duscritied Gedelrsmayt etiamicdathnaiha@Rly- with aro ehdriigpef or e
i ntended t hat such changes andnodificati ons be covered
by the appended clains. Al so, the invention may
suitably conprise, consist of or consist essentially
of the elenents or steps described herein. Further,
the invention described herein suitably may conprise
or be practiced in the absence of any el enent or step
which is not specifically disclosed herein. Further,
one or nore step described herein may be perforned
simul taneously with another step.What is clained is:
1. An inhalable formulation for the treatnent
of pul nonary hypertension, said fornulation conprising
a therapeutically effective ambunt of a hypertension
reduci ng agent, wherein said pul nonary hypertension
reduci ng agent is at |east one of an ACEl, ARB,
bet a- bl ocker, cal ci um channel bl ocker or vasodil ator
and wherein said fornulation is suitable for
adm nistration via inhalation to a manmal in need
thereof. 2. The fornulation of claim1l, wherein said
fornmulation is suitable for
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adm nistration via nebulization. 3. The fornul ati on of

claim2 conprising about 0.001 ng/m to about 20 ny/ni
w@Roosadr7pul monary hypertensi on reduci ng agent PCHEPZN€006629

formul ation of claim2 conprising about 0.1 ng/m to

about 15 ng/m of said pul nonary hypertension reducing

agent. 5. The fornmulation of claim2 conprising about

1 nmg/mM to about 10 ng/m of said pul nonary

hypertensi on reduci ng agent. 6. The fornul ati on of

cl ai Wh&,is elrisrediist said fornmulation is a solution. 7.

The formul ation of claim®6, wherein said solution is

sterli.| e. Ahinfidleblé ayrmmilatibh € td treabBénTof pulitdd@igiNypéréinsion,

sol uti on i_s isoton! c. 9. The formulation of claimsS,
salth il atichadothpriging i thdtagbaicyRifeftfvealauht &a_tlglpéﬁéﬂéfqns :

10. The formulation of claim9, wherein said solution
re@RAMY dgSRSwheret hl puirhdn ehte ' ik

wherein said buff ru 'S agg eastﬁgg{nlga‘ge eagexéﬁggirlgan#tgﬂeeﬁan

' 134 d tolell i Y] jtrate
AGES WA S03/610d 80 o3 bl LSy Reoa Rt 8 Bk Ll
[ jd, f atign is a ueous suspensi o 13

rolt ARl StaBiel O iRt i AT R 2SntrRR 8 etlinermot

is sterile. .14. . The riul ati on of  ¢laim.13, wherein

sai & susb'gﬁ&fswla&%ﬁ ﬁ@@g%mﬁ&m@(ﬁ qregpation is spyigble for

formul ati on of claim 14, wherein said suspension is
admanystegtipn viapgbuliggon.or nul ati on of claim 2, wherein said

fornmul ati on conprises a preservative.
The formulation of claim 2 comprising about 0.001 mg/ml to about 20

(@)

mg/ml of said pulmonary hypertension reducing agent.

4, The formulation of claim 2 comprising about 0.1 mg/ml to about 15
mg/ml of said pulmonary hypertension reducing agent.

5. The formulation of claim 2 comprising about 1 mg/ml to about 10 mg/ml’

of said pulmonary hypertension reducing agent.

6. The formulation of claim 2, wherein said formulation is a solution.

7..  The formulation of claim 6, wherein said solution is sterile.

8. The formulation of claim 7, wherein said solution is isotonic.

9, The formulation of claim 8, wherein said solution has a pH of about 3 to

about 8.
10.  The formulation of claim 9, wherein said solution comprises a buffer.
11.  The formulation Qf claim 10, wherein said buffer is at least one selected

from the group consisting of sodium hydroxide, sodium citrate and citric acid.

42



17. The fornmulation of claim2, wherein said
formulation is preservative-free. 18. The fornul ation
wo@toosloaizme 2, wherein said ACEl is at | east onePOI/EP1964/006629

group consi sting of benazepril, captopril, enalapril,
fosinopril, lisinopril, noexipril, perindopril,
gquinapril, rampril and trandolapril. 19. The

formulation of claim2, wherein said ARB is at | east
one. of ThGrauRtifh ClEmD, whereidfsaid@ngagaiohdnan aqueous
eprosartan, irbesartan, |osartan, ol nesartan,
suspeh§ibl sartan and val sartan. 20. The formulation of
claim 2, wherein said beta-blocker is at |east one of

the, or eHPrHRRRIST éf‘h@hz@flzaﬁﬁ’é?éih 0@ kuspars@mak Qbrile.
bet axol ol , bi soprol ol carteol ol , carvedilol, esnolol,

| ghet a‘l‘ﬁ'l-: forﬁﬁfaf?&[ (ﬁic%m 1'33\99&8{1 sm@§ﬁ?@rﬁ@n@om$ﬁ§@%°| ol ,
plndolo propranol ol , sotalol and tinolol. 2 1. The

ernul ﬁr mul ati on of claim 2 wherein said cal ci umchannel

56 ocker is at |east one of the group consisting of

Tapay R B0 £ el Tl 4388 e fsx?sbgn‘lio?x i§Rotonic.

har I car

n| dipin ve 2. Th on of claim
B & R e ]
gr Qup consi sting of adeni ne, arginine, doxazosin,
PreseﬁS?HYeal azi ne hydrochl ori de, isosorbide dinitrate,
i sosor bi de nononitrate mnoxidil, . ni cotl nat es, ‘
nitf'r ogi e Ormplatio ehelgimA, PacEsn ﬁﬂldaf%%‘? wogﬁapwmwg fige.
23. The fornmulation of claim?2, wherein said
vd§odi The rmeletgs 9islasm ényhﬁﬁmﬁﬁﬁécﬁﬁlé%%té@smﬂﬁ the gpopp
The formul ation of claim 23, wherein said
consigingof heylazepdilreaptapts enetently &sinaptk lisipopaianesyinribareandopril,
25. The fornul ation of claim2, wherein said
quinapal, ramipitili and tiasdodapril.abl e f or

19.  The formulation of claim 2, wherein said ARB is at least one of the group
consisting of candesartan, eprosartan, irbesartan, losartan, olmesartan, telmisartan and
valsartan.

20.  The formulation of claim 2, wherein said beta-blocker is at least one of the
group consisting of acebutolol, atenolol, betaxolol, bisoprolol, carteolol,‘carvedilolz
esmolol, labetalol, metoprolol, nadplol, oxprenolol,lpenbutolol? pindolol, propranolol,
sotalo! and timolol.

21.  The formulation of claim 2, wherein said calcium-channel blocker is at
least one of the group consisting of amlodipine, bepridil, diltiazem, felodipine,

flunarizine, isradipine, nicardipine, nifedipine, nimodipine and verapamil.
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treating primary pul nonary hypertension. 26. The
formul ation of claim2, wherein said fornmulation is
wa@iosami2eo f or treating secondary pul nonary PCT/EP2004/006629
hypertension. 27. A nethod of treating pul nonary
hypertension in a mammal, said nmethod conprising the
step of admnistering to said manmal a fornul ati on
conprising a therapeutically effective anount of a
hyp2r t €Tt fomulanof cgimmyovitereimbnid wdspdibtdrds ahyerstane nefi tha
reduci ng agent is at |east one of an ACEl, ARB,
group ebmsidihg okefenine argininendoxdzasindlydizlaziie dydrochlveds dbicatboie,
and wherein said fornulation is suitable for
dinitedle)iigok@bida iionsnitrata minvhatilahicetinated Sitrdgdhgerin preatohmime,ai m
27, wherein said formulation is adm nistered via
pmzégﬁbmditg@&dsgﬂ to said manmal . 29. The nethod of claim
28, wherein said fornmulation is adm nistered via jet
nepil i zBfe, forthdidtds QNEISinI 8 RiHethEdai DVasbdiRA)r BoRGfista bRsl or
nebul i zer to said manmal . 30. The net hod of claim 27,
' id formulation is preneasured, prem xed and
ot ‘ggaé%gggd. 31. The nethod of claim 30, wherein said

gt opie SR of Ol Wherti i TR e i by d bt o

an Jr}go}&f claim 31, wherein said formulation is
HPT8%%Nnd stable. 33. The nethod of cl ai m 27, said

nmet hod f,urt her conpr.i.si t he st of, .admi nj. ring to
sa#% e ?"%‘ﬁ?ngﬂgf @%ﬁ%%&tﬁﬁn %lf{e B‘i‘ﬂ‘gatﬁ%]t R S‘I&ﬁagg tJS gi m
27, said thod, furth i Si th t f

treatipg FFIRAGH RAEARITY BYREEFORarmn) an i not ropi ¢ agent. 35.

The net hod of claim 27, id.method further conmprisin
t hed-st ekfredprmulation of cl%m 2,%%erem 551‘1;1:1j t%rmulgtmnhis Suitabletor © 'O

ireating secondary pulmonary hypertension.

27. A method of treating pulmonary hypertension in a mammal, said method
comprising the step of administering to said mammal a formulation comprising a
therapeutically effective amount of a hypertension reducing agent, wherein said
hypertension reducing agent is at least one of an ACEI, ARB, beta-blocker, calcium-
channel blocker or vasodilator, and wherein said fonnulé.tion is suitable for
administration via inhalation.

28. T'he method of claim 27, wherein said formulation is administered via
nebulization to said mammal.

29.  The method of claim 28, wherein said formulation is administered via jet

nebulizer, ultrasonic nebulizer or breath-actuated pebulizer to said mammal.



adm nistering to said mammal | ow fl ow suppl enent al
oxygen therapy. 36. The nethod of claim27, said
worgaosoa2fur t her conprising the step of adm ni SPET/ERPZP0L/006629
said mammual a diuretic. 37. The nmethod of claim 27,
said nmethod further conprising the step of
admnistering to said mammal a |low salt diet. 38. A
kit for treating pul monary hypertension in a mamal ,
sai #-ki tThearatiradf elgina A7.pyheprie feidyoamelation s aremspsured,
conprising a therapeutically effective anobunt of a
premppdranépspasiagedduci ng agent, wherein said hypertension
reduci ng agent is at |east one of an ACEl, ARB,
bet 3 bl dheansthodaif claimmBQ; vereragn safd fwhelaticurcomsisnﬂiabmt(@ro,s
and wherein said fornulation is suitable for
mgafiinb abat § Sigmi of s@d hgjenkngat redueitgmgantmanmal i n need
thereof. 39. The kit of claim 38, wherein said
f or il atThe metifod i et KB detdreirdéiid foRBulkidn i9teile ahdiiasle.
further conprising instructions relating to said

f orsml atinemetibd of\Blain 27)3hia dethold Firtaek @&hﬁl’hrgg(ﬂie didpeof

treatnment of pul nonary hypertension, said nmul at i on

adrﬁlﬁm%ﬁh%dﬂldqg&%al%%nncolgﬂ&t”g/ n, Enal apri | at,

(s-1-[N-(I-carboxy- 3-
f’“i%ybprﬂ?ﬂf’%ha?h%“c% g i i S A A
erm%wgg %Malaglﬁ op}ézg%ﬂton |s SUI tabl e for

ad: st
|on via ne lon to a manrmal i n need

(l

ac

t r e rre r’}l?ne %}ethAH of nlg.ml ?P a%df Og.he d lfﬁltﬂei) Qonflarg)n&migqge step

pulChonar Y yper sion, SRR on

ab
nP?“ 1 asg’élt"éom*@]""ﬁ"[% ‘i‘:&%}%&%ﬁ%ﬁ‘iﬂé’w et hyl )
t odi um Chi orj d
So 68mpr P s ou %ﬁ’zﬁ\@flaleé}?é}%eé??m% lug%ens ‘?‘qufj ©

f ormul ati on |s swtabl for adm nistration via

irEB RS PG AEnY AAHFIE [ n need t her eof
37.  The method of claim 27, said method further comprising the step of

administering to said mammal a low salt diet.

38. A kit for treating pulmonary hypertension in a mammal, said kit
comprising an prepackaged formulation comprising a therapeutically effective amount of
a hypertension reducing agent, wherein said hypertension ;‘educing agent is at least one of
_an ACEI, ARB, beta-blocker, calcium-channel blocker or vasodilator, and wherein said
formulation is suitable for admipistration via nebulization to a mammal in need thereof.

39. Tﬁg kit of claim 38, wherein said formulation is prepackaged.

40.  Thekit of claim 38, further comprising instructions relating to said

forrnu_latioh.
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43. An inhalable formulation for the treatnent
of pul nonary hypertension, said fornulation conprising
wa@b@ano7d - 3.0 ng/m Epoprostenol, about 0. 2PET/EPD04/006629
ng/ M, Span 85 and water, wherein said fornulation is
suitable for adm nistration via nebulization to a
mamal in need thereof. 44. An inhal able fornul ation
for the treatnment of pul nonary hypertension, said
f or #lil at Aointabbisfosivigioafonthe Oeatment bfp@megdmrihypertension,
Treprostinil sodium about 2.0 - 10.0 ng/m, Sodium
saidiforamilafien cGapliising dhodt ®X -d 6.0 oY/ ini,iEnalaprildt, &b [Mt-earboxy-3-
wherein said forrmulation is suitable for
phatiipropd)-L-aldngl)-Ivpralimedei}draia) dbom 20— a0.0migiml Sodium €htbride,
thereof. 45. The fornulation of clainms 41 to 44,
Sodhe! Bidosak shd votevaéreiaRaid ForaiulAigH e0sutats ¢l i QOB mratibvia
The formul ati on of claim45, wherein said suspension

nebSiz8fi® tb laSnanffal id RexdftRkdpsl ation of claim46, wherein
sali d suspension has pH of about 3 to about 8.48. The

for pul at hquafap el Biniidion fANBE BldinsR bl pRHRREY ¥ tehsion,
i sotonic. 49._T e orrryl ation of cl a|m48, Wwher ei n
sm?%rgn agi%?]g!r)]ﬁéﬁris‘?% ngl%gnpa%%‘ié 0%%@?%&&&6 1@&&?&%&3&&%, 4-[2-

or mu ( wherei i sail ormul ation I's
hyBrrmeE?- [(Y—%]ie!tﬁ/ﬁétﬁﬁfamino propoxy], about 2.0 — 10.0 mg/ml Sodium Chloride,

Sodium Citrate, Citric Acid and water, wherein said formulation is suitable for
. administration via nebulization to a mammal in need thereof.

43,  An inhalable formulation for the treatment of pulmonary hypertension,
said formulation comprising about 0.1 — 3.0 mg/ml Epoprostenol, about 0.2 - 2.0 mg/ml,
Span 85 and water, wherein said formulation is suitable for administration via
nebulization to a mammal in need thereof.

44,  Aninhalable formulation for the treatment of pulmonary hypertension,
said formulation comprising about 0.1 — 10.0 mg/m] Treprostinil sodium, about 2.0 -
10.0 mg/ml, Sodium Chloride, Sodium Hydroxidé, Citric Acid and water, wherein said
fo‘rmulati‘on is suitable for administration via nebulization to a mammal in need thereof.

45.  The formulation of claims 41 to 44, wherein said formulatién isan
aqueous suspension. |

46. The formulation of claim 45, wherein said suspension is sterile.

47.  The formulation of claim 46, wherein said suspension has pH of about 3 to

about 8.
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48. The formulation of claim 47, wherein said suspension is isotonic.

49.  The formulation of claim 48, wherein said formulation comprises a
preservative.

50.  The formulation of claim 49, wherein said formulation is preservative-

free.
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