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STABLE PHARMACEUTI CAL SOLUTI ON FORMULATI ONS FOR
PRESSURI ZED METERED DOSE | NHALERS FI ELD OF THE
I NVENTION 5 The present invention relates to stable
pharmaceutical solution fornulations to be used with
pressuri zed netered dose inhalers (MDl's) suitable for
aerosol admnistration. In pajfticular, the present
invention relates to solutions to be used with
pressuri zed netered dose inhalers (MDs), which are
sui tabl e for aerosol adm nistration containing the
32-agoni st 8- hydroxy-5-[(1 R -1-hydroxy-2-[[(1
R) - 2- (4- met hoxyphenyl ) -1-methyl ethyl] ami no] ethyl] 10
2( ' € TErAlaSQEUTION FORMUL AREONY HOBARESSIUREZED
salt is hereinafter referred to as TA 2005) and which
is stable at room t MEPEREDUPESE ONHALBRAr maceutical ly
acceptabl e shelf-life. DI SCUSSI ON OF THE BACKGROUND
FIBLBDsQE THESNVENEIGNI dose inhalers are well known
devices for adm nistering 15 pharnmaceutical products
to tTe prespi irtentign telaest tobstable phiraiateafical Dolugisn Fommbitibys to be
del i vered by inhalation include bronchodilators such
usad vod- mgoniisddsmetered dasd inhhletsi MEDE) Esitableddbi hz@Bl edfinfd&ation. In
anti -l eukotrienes, anti-allergics and other materials
pattivalar, thprdsent @iventorefeldtes taedTutidrS t@be el WithPiesk@ide®thetered dose
thus increasing the therapeutic efficacy and reducing

inBdlete (BATIIE); twehich2hke DItsbI4I SR a@roB6104Adihiddtioh QoS%RBlg the Py-agonist 8-
dropl ets containing the pharmaceutical product to he

hyldesdh-3-Ft R)’-Y—_hyﬂx@ﬁy-%{f(lRPZ%@&&&%nypﬂéﬁflggln%tﬂﬂaﬁylja%no]ethyﬂ-

aerosol adm nistration via MIs can sol utlons or

2(SMP-BERASHAS -or 20daktt th&Boff @ M}dedchRdride Qhif fsrhetril%f@g\‘@m 4§ as TA

of bei ng honbgeneous wth the active 1ngr ent an

2085 LAl RS isGOBR! £y efipsatky £ a%;garﬁalg&ugga(ﬂgl%ue%ﬁ%le shelf-life.

vehicle or its mxture wth sui bl e co-sol vents suc
as ethanol. Solution fornulations al so obviate
physi cal ~ll~l~ VIl Ml ~~~~~ VITlT VIl X10 eft

DISCUSSION OF THE BACKGROUND

Pressurized metered dose inhalers are well known devices for administering
pharmaceutical products to the respiratory tract by inhalation.

Drugs commonly delivered by inhalation include bronchodilators such as B2-agonists
and anticholinergics, corticosteroids, anti-leukotrienes, anti-allergics and other materials that
may be efficiently administered by inhalation, thus increasing the therapeutic efficacy and
reducing side effects.

MDIs use a propellant to expel droplets containing the pharmaceutical product to the
respiratory tract as an aerosol. Formulations for aerosol administration via MDIs can be
solutions or suspensions. Solution formulations offer the advantage of being homogeneous
with the active ingredient and excipients completely dissolved in the propellant vehicle or its

mixture with suitable co-solvents such as ethanol. Solution formulations also obviate physical
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stability problens associated with suspension
formul ati ons so assuring nore consistent uniform
dosage administration. For many years the preferred
propel l ants used in aerosols for pharnmaceutical use
have been a group of chl orofl uorocarbons which are
commonly called Freons or CFCs, such as 5 CCl3F
(Freon 11 or CFC 11), CC12FZ (Freon 12 or CFC-12), and
CClF2- CC1F2 (Freon 114 or CFC-114). Recently, the
stablity rrpblems cewribtsd WIOFG)spenspe fbrand siosush assurikg esoreldonsistent
and Freon 12 have been inplicated in the destruction
ungform desage adweinistgten. and t heir production i s being
phased out. 10 Hydrofl uoroal kanes ((HFAs) known al so
as Hpdmany yeay the prfdned propliasy) ysed Gidetdsols i pheddladuit{2@] use have
and are considered | ess destructive to ozone and these
bean @ gogpeedorafuatationt Wheh drétommbhls calidd ASre@RthriMFCs, such as
particular 1,1,1,2-tetrafl uoroethane (HFA 134a) and
CALE (Brech B, & (FC-NBPCALEYEQRrORRTFd HyAnd TOIF PaEE, PERRA 114 or
acknowl edged to be the best candi dates for non- 15 CFC
cpcapel l ants and a nunber of nedicinal aerosol
formul ati ons using such HFA propellant systens have

beerredétly| BzeMlordMBrdcarbbReChtH Fgel%ﬂis ahid ¥s Bleod P 285 Freon 12

propel lants, in particular of 34a (dielectric

haQ8 bséBhplidated In e dadtrhioheFPRE lozbR G ][}iéériil ?%odg&icfn is being

2.3), FIFA solution formnulations may su _
paduer extent of chemical stability problems wth
respect to the 20 corresponding CFC fornul ati ons.

Hydrofluoroalkanes ((HFAs) known also as hydro-fluoro-carbons (HFCs)) contain no
chlorine and are considered less destructive to ozone and these are proposed as substitutes for
CFCs.

HFAs and in particular 1,1,1,2-tetréﬂuoroethane (HFA 134a) and 1,1,1,2,3,3,3-
heptafluoropropane (HFA 227) have been acknowledged to be the best candidates for non-
CFC propellants and a number of medicinal aerosol formulations using such HFF A, propellant
systems havé been disclosed.

Due to the higher polarity of the HFA propellants, in particular of HFA 134a
(dielectric constant D > 9.5), with respect to CFC vehicles (D < 2.3), HFA solution
formulations may suffer to a greater extent of chemical stability problems with Tespect to the
corresponding CFC formulations.

Preparation of stable HFA solution formulations is even more critical when
bronchodilator B;-agonists belonging to the class of the phenylalkylamino derivatives are
concemed; in particular, 8-hydroxy-5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-methoxyphenyl)-1-
methylethyl] amino]ethyl]-2(1H)-quinolinone suffers from chemical stability problems in this

kind of vehicle and it is highly susceptible to chemical degradation.
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Preparation of stable HFA solution formulations is
even nore critical when bronchodil ator 02-agonists
bel onging to the class of the phenyl al kyl am no
derivatives are concerned; in particular,
8- hydr oxy-5-[ (1R) - 1- hydroxy-2-[ [ (1R) - 2- (4- net hoxypheny
[)-1- nmethylethyl] am no]ethyl]-2(1H)-quinolinone
suffers fromchem cal stability problens in this 25
kind of vehicle and it is highly susceptible to
chem cal degradation. 3 Mreover dr oxy-
5- [ (MR®pevELhy dr GRydroxy[ (1R L(izR)(hhyééwdc{{ﬁ%ﬂyﬁ)mqthoxyphenyl) 1-
nmet hyl et hy I]] am no] ethyl]-2(1H)-quinolinone is highly
mﬁbrlé%w]mo ethyl]d6 inearye highly\rokent end itodpshgrestrabgtly level is
| ess than many ot her drugs which can be adm ni stered
copgideqEily lesyHban miapy othep dexsntwhidhi e benadohigisteesdoby MDIs. Thus, its
formulation is very low and this factor, together with
copgentratiaph gnriteo 243pspd | formpulgsioppie rveiye ow iand rtiiasfesiot, hegether with its
difficulties in preparing a formulation which is
chemidoinbysicrd pporsrtiesiemicgaes tibodiffgeltiee pr pobpainyi 4 fdrnulakien which is
adm nistered by MDI's. In consideration of the problens
stable dnidrpealides gowbddselgdreprhiwgitliyty atlemainagizered byMPIsovi de
formulations in the formof HFA solutions to be
adnminicetselemtdob yf MBipsobidntsaitimtd, pr vaailélb&Bighly advantageous to provide
phar maceuti cal doses of

foBmilytibne Xy tHe-fbfmd BY HFANS6MtoNy to2ve] {dtnliiterdd b4-MBIshx¥P BEFY viding
[)-1 10 net hyl ethyl]am no]ethyl] - 2(1H) qui nol i none

phafiflackitival hésapesst | Chyriadslyss-[(1K)- PBydrd 1K)l%e(4-methoxyphenyl)-1-
hydrochl oride salt (i.e. TAIS) OB{ ,@ul gg Jo (no xyphenyl)-

métBFehyganki6) s B-20f HE RAiddIAEFAEAD Nis ERPBERc SABMiE dpdiicular the
and physically stable during storage at ambi ent

hydesediotii® At Gfe. tmeﬁ?t WhRha0n Al EquifeNRE At %'f'ré@igergﬂ'on remain
adequate life tine 5 SUMVARY OF THE | NVENTI ON

ché¥ascan§l hdOphysicalty dt%l@%ﬂ%@k&{g& aPimtiBg cgfécﬁﬁcﬁﬁtof 'tnfﬁ‘/ﬁ%ﬁrg And are

to provide forrulations in formof HFA's t1ons
chtaﬁctl@ﬁze%@maﬁé tat%éﬁgtulﬂx MDl s for providing

pharmacelti cal doses of 8- hydroxy-5-[(1
R) - 1- hydroxy-2-[[(1 R)-2-(4-nethoxyphenyl)- 1
-nmet hyl ethyl] am no] ethyl] -

SUMMARY OF THE INVENTION
Accordingly, it is one object of the present invention to provide formulations in the

form of HFA solutions to be administered by MDIs for providing pharmaceutical doses of 8-

hydroxy-5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-methoxyphenyl)-1-methylethylJamino]ethyl]-

2(1H)-quinolinone or its salts into the lower respiratory tract of patients suffering from

pulmonary diseases such as asthma and chronic obstructive pulmonary disease (COPD) ,

characterized by adequate shelf-life at room temperature.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
According to the present invention there is provided a pharmaceutical composition

comprising as active ingredient 8-hydroxy-5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-
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2(1H) -quinolinone or its salts into the | ower
respiratory tract of patients suffering from 20

pul nonary di seases such as asthnma and chronic
obstructive pul nonary di sease (COPD) characterized by
adequate shelf-life at roomtenperature. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODL% ENTS According to
the present invention there,is provided a

phar maceuti cal conposition 25 conprising as active

H@%H&Wgﬁérﬂ}?&% )451)2 1 hq%g]rooi(n%ng [o[r( 1R sa12t (thergof ih

U|nol none or a salt thereof, in
P%‘a&f‘%’i l!ﬁ?h&}i?%@nﬁy aﬁl éhe sPiuten ehptiqupfied HFd propeliangfa ep-solvent
I|qU|f|ed HFA propel l ant, a co-solvent selected from
selpfet o pheEBRGeytically csecpisble alceliv| s anthr spespciabiopnt of high
anount of high concentrated (i.e. nore than about 10
congenteied @ «eamoye e abouhHhMa bepferatlp mrearfbian aboptat2 Mearldan pbrticular
about 15 M phosphoric acid. The apparent pH of said
abayps |1 § MDorhosghosis rpieli Biechppaseni@Binof2ai§ salnetionSs Bomjirised between 2.5 and
formulation is preferably a solution in which -the
S.5active ingredient is conpletely dissolved. The
conposition of the invention may be contained in a
pr e$he farmathtivDiis prafeiably somittion i) whichatHe afivé ingrddivhelsainpletely
nmetal lic surfaces made of stainless stee:l, anodi sed
dissdlued- num or lined with an inert organic coating. In
fact, it has been found that, the chem cal stability

of Bhé yanposition-off ¢BbRiuve|ntr1d51yﬂﬁy3H§/ contained in a pressurized MDI having part
2-[[ (1R) - 2- (4- nmet hoxyphenyl ) - 1- et hyl et hyl ] ami no]

or all biyitd intePral hietat]iti snefhden@Bee ¢Pistaiidl&ss SREL, Snbdiseddininum or lined with
solution fornulations can be dramatically inproved by

an i@ ouigamicodoalihgdh concentrated 15 phosphoric acid in
speci fic anbunts as well as a proper selection of the

Ki nth fakt, (taias bedTo @@L, thé shehil Ekﬁ'ﬁntjﬂ ot 8@@8&0&#@ (1R -hydroxy-
stab|I|Z|ng effect of phosphoric acid is ho
2-[[(1R)-2-(4-methoxyphenyl)-1-methylethyl]Jamino]ethyl] -2(1H)-quinolinone or its salts in
HFA solution formulations can be dramatically improved by the use of high concentrated
phosphoric acid in specific amounts as well as a proper selection of the kind of cans.
| Moreover, it has been noticed that the stabilizing effect of phosphoric acid is not
strictly correlated with its w/w percent amount in the formulation and when about 15 M
phosphoric acid is used, it is present in a concentration ixaterval from 0.0004 to 0.040 % by
weight on the total weight of the formulation, being 0.0008 w/w to 0.0075% w/w the
preferred concentration interval.
The corresponding apparent pH interval is of 2.5-5.5, preferably 3.0-5.5, more
preferably 3.5-5.0.
The attribution ‘apparent’ is used as pH is indeecl characteristic of aqueous liquids

where water is the dominant component (Mole Fraction > 0.95). In relatively aprotic solvents,

such as the HFA-ethanol vehicles used in these studies, protons are non-hydrated; their
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strictly correlated wwth its ww percent anmount in the
formul ati on and when about 15 M phosphoric acid is
used, it is present in a concentration interval from
0.0004 to 0.040 % by weight on the total weight of
the formul ation, being 0.0008 wwto 0.0075% w w t he
20 preferred concentration interval. The correspondi ng
apparent pH interval is of % 5-5.5, preferably
3 0-5.5, nore preferably 37°5-5.0. The attribution
.apparent' is used as FH I's indeed characteristic of
actquUé@e%iC}ePﬁ G sigpificprtlyaera thdss in paneolesnsohution. AlthopginthetNernst
(Mol e Fraction > 0.95). In relatively aprotic
equabiog aithgespeck 5 EME#ppliestahé thefp-metfengloss elehodsl sesiem sell gberate a
t hese studies, protons are non-hydrated; their 5
varabl¢ vnlﬂlyvottoxmfurt etwmrtisg th prown engmirbiaaatd yhicteopolifpste “pH”
i n agqueous solution. Al though the Nernst equation
meprrgadmgsipeatta tre fEFalep Aht ewtanehdinpaerthen® e bp@kas H or acidity
el ectrode systemw ||l generate a variable mlli-volt
fungtiop(H’accordi ng to proton concentration and vehicle
polarity, the "pH'" neter reading is not a true pH
val Uewad lpeeviveler notizadli thg wear asﬁ/ﬂtﬁcyaﬂﬂ[(ﬂgplalﬁﬁ%xypj:{[gm) 2-(4-
acidity 5 function (pH). It was previously noticed

metHoaypheigl 1 8ndityydetin Jandind 168 13)-2( 1)K More [ HAIR)TR- €405] in a
nmet hoxyphenyl ) - 1- met hyl et hyl ] am no] et hyl ]

concfittation qpf IWSW%sHﬁatédTﬁHQQQ%eﬂana@d aﬁtpﬂlcﬁaﬁ‘ﬁcfu?a} At 0.08 M
of 4 g/50 1 was titrated with a mneral acid and in

hy@athlbd!kéd Wi 4 ddel0BeHMle ?‘ﬁérﬁccf&rﬁﬁéréial%? laChiflle deB-IOMEE,

vehi cl e system conmerci al Iy avail abl e (HFA 43-10MVE

Veditk] ety FaccbMdRRN) n@%@ﬂﬁ:‘vélg
edevel ope Ortl)t?/( %clge g%pl |%ant t he p pro Eﬁgﬂelgéhﬂl1 &’mﬁle

extabitddad HaMbwBEALITGor! 19 R6ou: B2RAW. skl a7 R
t hereafter t%glac:lo ity fungtl on dropped e%’ldlgﬁuﬁcmf’dmpped_

abMpgy.t hen found that in presence of |ower
concentrations of TA 2005 and for

It was then found that in presence of lower concentrations of TA 2005 and for
example with a concentration of 1 pg/50 pl (0.002 % w/v) in presence of 0.08 M HC, the pH
interval is of 2.5-5.5 and the degree of stabilization is determined by the percent amount of
the acid.

Further experiments have shown, and it will be described in detail in the following,

that TA 2005 can be surpﬁsingly better stabilized with high concentrated phosphoric acid,

- and in particular with about 15 M or 85% phosphoric acid.

In fact it has now been found that TA 2005 chemical degradation in a solution of a
HFA propellant and a cosolvent not only depends on the acidity function of the solution, but
it is also catalyzed by trace levels of metal ions and that TA 2005 stability can be enhanced
by adding to the solution specific amounts of high concentrated phosphoric acid both to

adjust the apparent pH in a well defined interval and to sequester metal ions.
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exanple with a concentration of 1 g/50 | (0.002 % w v)

in presence of 0.08 MHO, the pH 15 interval is of

2.5-5.5 and the degree of stabilization is determ ned

by the percent anount of the acid. Further

experinments have shown, and it will be described in

detail in the followng, that TA 2005 can be

surprisingly better stabilized with high concentrated

phosphoric acid, and in particular with about 15 M or

85% phosphoric acid. 20 In fact it has now been found

t haP/Pomvzr@efshaé toesh Suprverkt frehthatuse Al ingrt gortginers; iprpagifcular having
HFA propel |l ant and a cosol vent not only depends on the

pag oF aﬁ)w theiyieteinehmettllic lgarfares lingdowith uinert pfganis capting can enhance
catal yzed by trace levels of netal ions and that TA

thexhgmiogh siability of the aetiviséngedient dettie Hb: naefullany selotiethe
sol ution specific anounts of high concentrated
phodptmding taz patibdar lmbodimant afshe ibventio treereis prtdetd m peessurised
wel | defined interval and to sequester netal ions. 6

MDD fee aderinistetingh pisarinacenticab desey edndiduag of heconmmenlinedeith an inert
containers, in particular having part or all of their

coatimge fitled witht alpharmasduriéA cempbsii@d covhpritingna issietién of §aptdxy-5-
coating can enhance the chem cal stability of the

(1RG4 Fhw@rdxpdr [0 R t(4-nfetHolk @pHeio )b rogis  dtia famSed | ethy 1P B(1 H)-
According to a particul ar enbodi rent of the invention,

quinloBiigheiis HRAD VI 4d @6l a prdperas if tusie ContdniMDirohbout 8 to about 15% w/w
adm ni stering pharnmaceutical doses consisting of a

etlaf6ltad iaRB solveMe firthed ddn@ihingRdrh 0.0008% wrg to 61007 € W bhs s, (15.2
pharmaceuti cal conposition conprising a solution of

HoysHoas Yci®- [(1 R)-1-hydroxy-2-[[(1
R) - 2- (4- met hoxyphenyl ) - 1- met hyl et hyl J am no] et hyl ] - 2(1
H)  qué Bgiat @ BE dfaldisbiukidA s @ingRisRl QiGLdnd ahd)s 5UTHE expression
contai ning fromabout 8 to about 15% w w ethanol as a

‘LR Gh i 2 i
EIR2SRASIs: ARG G QYOO W gy i o

tha&mg;gﬂg_pH of said solution is conprised between 3.0
and §.5}1The expr essi on

The active ingredient in such a composition filled in said container has a good
chemical stability and shelf-life at room temperature and meets the requirements of the ICH

Guideline Q1A referring to “Stability Testing of new Active Substances (and Medicinal

-Products)”, wherein a significant change for a drug product is defined as a 5% change in

assay from its initial value.

The pharmaceutical formulations of the invention may further contain further
excipients and in particular a low volatility component in order to increase the mass median
aerodynamic diameter (MMAD) of the aerosol particles on actuation of the inhaler.

However, in a preferred embodiment the addition of other components to the
formulation is avoided.

In WO 98/34596, the applicant described solution compositions for use in an aerosol

inhaler, comprising an active material, a propellant containing a hydrofluoroalkane (HFA), a
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w w means the wei ght percentage of the conponent with
respect to the total weight of the conposition. The
active ingredient in such a conposition filled in said
contai ner has a good 15 chemical stability and
shelf-life at roomtenperature and neets the
requi renents of the ICH Guideline QA referring to
"Stability Testing of neM/Agtive Subst ances (and
Medi ci nal Products)”, wherein a signlfkcant change
r d roduct . is defined as a 5% change in assay
CO{"?‘GEH?F% i'JL%WQ% F%PP‘{%guae lowr kelatiify camp@isnt toaincrease the mass median
formul.ations of the invention may further contain .
aefPamaﬁlé‘f diagsteg (MMARN S thenerrosal paticles oh getuatidooed the inhaler. Said
volatility conponent in order to increase the nmass .
aPPHEGH S dogsaia é%ﬁ%ﬁ &e dpchiniseleprolglra) the khenhieal axeabditplof the active
particles on actuation of the inhaler. However, in a
ingspdiend bytdbrathepesticerontbe dhug debiviiry ioomngsf ot her conponents
to the fornulation is avoided. In WO 98/34596, the
appl éderpatinaslc Applisdtiero Not PEA/EPOR98802 filerisonf 2371 LIS pliblished on
an aerosol 25 inhaler, conprising an active naterial,
Tung Hr 981 ka0 DOAH0EINI 1608)a theyapptitdnt hao disklased Hrkdsized MBls for
cosol vent and further conprising a low volatility
disperspgrresviutioo of ag retheengrbdientas 8 hy@diladtocarenqdysERBACa co-solvent
di aneter (MMAD) of the aerosol particles on actuation
andpptidrelly rhialverolatiBai dompymeht chataceAzaloRShROarBB0EIESS theBiternal
techni cal problemof the chem cal stability of the
surfeces ubsaid helerti @Aistoof! stdifledsatddB fan6d @S RSinkR€or Hrd! Bned with an
delivery to lungs. 5 In International Application No.

ineRGT£4rRI €dafifE Olhel ‘60 b pibatDda/maked Bo mlidShecrfttal DWSF Lmineral
2000, as WD 00/30608 ('608), the applicant has

acidiand lio pedicilae ssphospiRc MAldSinf Rder tQin%Fl%% ROc@meal Httaﬂ.)iﬂ& of the
of an active ingredient in a hydrofluorocarbon

actjyedpgtdiaiitin thd c6APSRHNE U thAEALARL 1t QR hat ﬁ)r%trotpium briomide (one
| ow-volatility conmponent characterized In‘that part or
of @k po&fbld Ngve ﬁ)tgﬁ'aﬂﬁls) is stable in particular kinds of cans, with or without acids.
EP 673240 proposes the use of acids as stabilizers for preventing the chemical
degradation of the active ingredient in aerosol solution formulations comprising HFAs. Most
examples relate to ipratropium bromide, an anticholinergic drug and only an example is
presented for a Br-agonist, i.e., fenoterol. Although salbutamol is claimed, no exemplary
formulations are provided. The stability data are reported only for iprétropium bromide and
no difference is made between the use of organic and inorganjc acids. Phosphoric acid is only
cited among the possible inorganic acids. Furthermore, apart from ipratropium bromide, in
EP 673240 no guidance is given with respect to the amount of acid which has to be added in
order to stabilize the medicaments without compromising the stability of the whole
composition in the can. The only hint can be found on page 3, lines 15 to 16, which says that
an amount of inorganic acid should be added to obtain a pH value from 1 to 7, so a very

broad and generic range.
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surfaces of said inhalers consist of stainless steel,
anodi sed alum numor are lined with an 1o inert
organi c coating. The 608 application nakes no nention
of a critical role of a mneral acid and in
particul ar of phosphoric acid in order to inprove the
chem cal stability of the active ingredient in the
conmposition. On the contrary, it states that

I pratropi um brom de (one of the possible active

ingredients) is stable in particular kinds of cans,

Wi t ﬁ’s gr 3&%36%19&56%& §s solpfiors Zapupatipng (Rogteining e prwelint and a

aci ds. stabilizers for preventing the chemcal 15
rhysiglegisally aerepifble palvaet phichicapideirinethe sphybidizatinacind the stability as

solution formul ati ons conprising HFAs. Mst exanpl es
welbefdbeadtiye ingredierispi um broni de, an antichol i nergi ¢ drug

and only an exanple is presented for a R2-agoni st,

i.e. WG é?(@ﬁ@rldﬁfersﬁﬂotmmﬁélhmsraixw@safmIaerbspl climfroged  manoxide and a

exenplary formulations are provided. The stability
hydeafhiomekcape i rthee grepariatiorf of suppeasipw pind nsobrtioni gbeosalsd TheiQise of
difference is nmade between the use of organic and
dijifrogegamonoxids dwy iRipusp htbe istabdity tni soragd yf 2Ridaiidrednsitive active

anmong the possible inorganic acids. Furthernore, apart
ingredimmts.phAa far ogoi forapdii i, asi lavosHButam 3240 R f@hhoftedd G@nirSte and

given with respect to the anount of acid which has to
sajpeetardicenhfoate, oolydesmples sfealsil kd sspenkienyeéicpangint s

wi t hout conprom sing the stability of the whole

conim iRt il 015 7i 689t (16893 a1 thd agplvahty stability @aa d¥e HPUNBAQNsolution

page 5, lines 15 to 16, which says that an anount of
fornmdatgani cof@inthgs h@ulydrdxg- AH ] -hpdreBL 20 101 18- RH-MahdS phenyl)-1-

from1l to 7, so a very 25 broad and generic range.” 8
mdMEY108)134596)ethef] 2(1H) I RirdOhstel BRir§ BIoHE At 0RG0 s Bt F\g/% N9 dose,

a propellant and a physiol ogically acceptabl e polymer

12066 e® 1,0 A GHP isoP@pPIahiRidid #a8iiRA b3 AL LR o5 %94 S 0.08M

as well of the active ingredients. 00/ 061 refers
(IDQn@uggﬁj%aegqﬁhaiaﬁggﬁ@q& aerosol dinitrogen nonoxi de

and a 5 hydrofluoroal kané in the preparation of

SUS BB ShRdhlAREs S BMbeAHOAR0) Svith IRfteUstSd Wrability if TA 2005 is
present in a comparatively high concentration (e.g. 3.5 pg/50 pl) and if stored in upright
position. Nevertheless, when the present inventors repeated the test with a rather low
concentration of TA 2005 (e.g. 1 pg/63 pl), they noticed a progressive degradation of the
active ingredient in the formulation; see Comparative Examples 1 and 3.

Moreover, the forrnulation exemplified in *689 contained isopropyl myristate as a low
volatility compound in order to increase the MMAD (mass median aerodynamic diameter) of
the delivered particles. It has been subsequently found that it would be highly advantageous
to provide highly efficient TA 2005 formulations characterised by a deeper lung penetration

by virtue of a significant fraction, of at least 30%, of fine particles, with a diameter equal or

less than 1.1 um. Therefore the low volatility compound should be avoided.
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di ni trogen nonoxi de may i nprove the stability on
storage of oxidation-sensitive active ingredients. As
far as [i2-agonists such as | evosal butanol sul fate,
fornoterol fumarate and salneterol xinafoate, only
exanples referred to suspensions are reported. In EP 1
157 689 ('689) of the applicant, stability data of a
HFA 134a solution 1o for ation contai ni ng

8- hydroxy-5-[ (I R) - 1- hydroxy-2-[[ (I R) - 2- (4- met hoxypheny

[)-1- thylethyl] am no] ethyl]-2(1H)-quinolinone
oy It B R G Sepak0sp st Goighats Eind ob ihlsnetliaptytormations,
et hanol , 1% w w i sqpropyl ristate stabilised by

chagcierigaddhy; the pessence obe fractiom ohpavticlesieqalatncr 1es4 than Wer e higher
reported (Example 7). The formul ations seemed to be
thafp?‘g@iaa% gveithan 9% oemgso dASI09Bichn by plefentria 20@B IGvs cofdentration,
)yresent in a conparatively high concentration (e.g.
Sm‘g’%ﬁ@ep@@%"/ﬁ wAnblased o the tetel violmmemfitigrompposgert.i on.
Neverthel ess, when the present inventors repeated the
t esteidnicqrppogitions heve |beem desnmbedtin adniother fevibds 205 chttorg of the
1 g/63 1), they noticed a progressive degradati on of
apphi¢pat, Wex P3/@740a4 r(E03i5k nwhereint stabilitprdatl of b HEA Semtion formulation
Conparative Exanples | and 3. Mdreover, the
compoising| at i8grydexeipl(1 K- Bbydroxy-B891 R)en{4ah etiskypE &0 P¥hethylethyl]
nmyristate as a low 20 volatility conmpound in order to
amipojethgld2 6 H) keinblindnd By (rveisisr deiAaz00a petaslyRa B, G101 wase k@hoted.
of the delivered particles. It has been subsequently
f ol stubikity wds deithiledén BifgiulatioalN@RVERGLOUS of dcBvP MG per
highly efficient TA 2005 formul ati ons characterised by

actvaticlg afedd dpeight NI M tshidrefdd¥rated [oH@tGs, 2t ingHY &{o%ﬁﬁ,t the TA
a

fraction, of at least 30% of fine particles, w

2008l b ey higihhiBlan 05%; s ConighaRvd Edargi 2 Ther efore the | ow
volatility conpound should be avoided. 9 It has been

subkegienit hys @ksBecnOuiid §ak p'&égeﬂt hﬁ@g%%;lﬂ%tﬁghehi 5eht in lower

efficient formulations, characterize presence

@htrations 368 110t AGhEd ebRBLRIU ' t; 1 :
conhigh(ler t han 3056and°evgﬁﬁ?ﬁ§hﬁ%0égéfﬁn ?%%ufﬁagﬁbgﬁmﬁhhon

rapi@i§icPaddr esent in a very | ow concentration,

On the other hand, refrigeration is undesirable because many patients are required to
carry the aerosol canisters on their persons.

According to the first aspect of the present invention, it has been found by the present
inventors that, while according to the previous disclosure of 025 the preferred mineral acid
was hydrochloric acid, the chemical stability of 8-hydroxy-5-[(lR)-l'-hyd;roxy—Z-[[(lR)-2-(4-
methoxyphenyl)-1-methylethyl]amino]ethyl}-2(1H)-quinolinone and its salts i s enhanced by
small amounts of high concentrated phoshoric acid (i.e. more than about 100M), preferably
about 15M phosphoric acid, preferably comprised between 0.0008% and 0.01% w/w in the
formulation. The mineral acid that better stabilizes the active ingredient 8-hydroxy-5-[(1R)-1-

hydroxy-2-[[(1R)-2-(4-methoxyphenyl)-1-methylethyl] amino]ethyl]-2(1H)-quimolinone and
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starting from0.0005% w v based on the total vol une of
the conposition. 5 Said conpositions have been
descri bed in another previous application of the
applicant, WD 03/074025 ('025), wherein stability data
of a HFA solution formulation conprising
8- hydroxy-5-[(1R) - 1- hydroxy-2-[[ (I R) - 2- (4- met hoxypheny
|)-1-methylethyl] amno] ethyl] -2(1H)-quinolinone
hydrochl ori de (TA 2005) stabilized by HO were
. reported.. The stability was. determ ned on a
s GRE B o aR Jo Phosgon et ThEt T e RS Greeepated ppsphori
ctuation, stored upright at 5 C in said refrigerated
a%onditions, after nine nonths, the TA 2005 assay was
hi gher than 95% see Conparative Exanple 2. However,
it HAE PR 108} FRptaying Bospherierfid pPrpmrisingIn siakle at room
when present in |lower concentrations and in other
teRPIRUFSOTDINBE tifedHRE the active ingredient in the
formulation rapidly degrades. 15 On the other hand,
refrigeration is undesirable because many patients are
required to carry the aerosol canisters on their
per SoR¥dingde 6 iuithey aspect ¢fethe presant ypetiin théretih provides @nhethod of
Invention, it has been found by the present inventors
fillipgen aeygsp) ishaderodthch epappositiomef the imverdios, e sethod eompoding:
"025 the preferred mneral acid was hydrochloric
aci d2) t herepdvosi cal silaivinl | b dFhydroxy-5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-
8- hydr oxy-5-[(1R) - 1- hydroxy-2-[[(1R) -2-(4 20
meteedypkerpNdraytthylethylareinblethet] iyl H)-quinaliabne btk Jsalts?in( dne or more
H) - qui nolinone and its salts is enhanced by snall
cogsrbvents ptidnally ghnteiningen furtite aktiph asghediért oa@kélpicht & ad B¥pRopriate
than about 101V1), preferably about 15M phosphoric
ameahichf apowe velaglidy vompogent, sed bet ween 0. 0008% and 0. 01%
wwin the fornulation. The mineral acid that better
st algh)l i z&Ring the dacité weth kn@Esaticant 8- hydroxy-5-[ (1R)-1..
hydroxy-2-[[(1
R) - Ze)( 4- avdidpy paeditihedlamiBRhivaghbihbashael et hyl [ - 2(1H
)-quinolinone and 10 its salts inthe forrmulation is

pﬂowﬂor 423G Hopel1antRBAthinfg a3y dISNABRLIERERAY T lzed
phosphoric

(¢)  crimping with valves and gassing.

The active ingredient used in the aerosol compositions of the present invention is a
long-acting B,-adrenergic agonist and its combinations with other active ingredients and in
particular a corticosteroid or an antimuscarinic drug. Examples of a corticosteroid are:
beclomethasone dipropionate, fluticasone propionate, butixocort, mometasone furoate,
triamcinolone acetonide, budesonide and its 22R-epimer, ciclesonide and rofleponide.
Examples of antimuscarinic are ipratropium bromide, oxitropium bromide and tiotropium
bromide.

The active ingredient is 8-hydroxy-5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-methoxy-phenyl)-1-
methylethyl]amino]ethyl]-2(1H)-quinolinone or a salt thereof. The preferred salt is the

hydrochloride salt, sometimes referred to as TA 2005.
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acid. The aerosol formulations containing phosphoric
acid are surprisingly stable at room tenperature for
along life tine. 5 According to a further aspect of
the present invention there is provided a nethod of
filling an aerosol inhaler with a conposition of the
i nvention, the nethod conprising: (a) preparing a
sol uti on of 8-hydroxy-5-[(| -1-hydroxy-2-[[ (I R) - 2- (4-
nmet hoxyphenyl ) - 1- met hyl et hyl anlno%
eth | uj nol inone or its salts in one or nore
¢ L?Bé’%/ E%?tpg eigmed BRAYIRYers o thei RYsagom ate ip thrsform of saetions, in
di ent. or excipient or an appropriate anount of a
Ca\S%G\{‘gB F%W‘P?“WS @8%%@%’0 actiyy ingreflients goulfh be pirssant i swipesion.
said_sol ution; ddi ng a pre-determ ned amount of a
phosikha?q dn%}’cl?ecpfelf(aﬁ?)d ag defcrgedan b Petentae. Rfo#d.ed4ni ng a
hydr of | uor oal kane (HFA); and 15 (e) crinping with
val vW§ pagfer §a dermuption e bastitable fondelowiient thsmuiinamiuat of the
aerosol conpositions of the present invention is a
aqtigp gogiedi¢mign 0fe Quten ectyitonsdefesblyathd fortmilationbyiliatei sohsble for
with other active ingredients and in particular a
dedyening®SHaretiost, arorapreferabiymi+4 gidose and din payticBxcdnp 268y/dofe or 2to
a corticosteroid are: beclonethasone di propi onate,
3 flg/ddseasithee ajpme piromataybilmibh.xBg dfdbse” nwaBh@RA0ME amount of active
furoate, 20 triantinol one acetoni de, budesoni de and
ingtedieR0Rliepedrey 2 siogle hesaivhdéthatthalenf | eponi de.  Exanpl es
of antimnuscarinic are ipratropium brom de, oxitropium
b r orfitecfomndation®bf thpiptesent iveiioderill berefertably @ohtBi@E @RI @R having

peBt— bryallr ebete utdridl RhrfacesHa0H T r inbrt dfghnid co4inFEERRPlesRI P eferred

yl)-1- nethylethyl] am no] ethyl]-2(1H)-quinolinone or
caatifgl t art hespenf-phehbe RiRE er peucteditoxkyfichlre perfluoroalkoxyalkylene,
perfluoroalkylenes such as polytetrafluoroethylene, fluorinated-ethylene-propylene, polyether
sulfone and copolymers of fluorinated-ethylene-propylene polyether sulfone. Other suitable
coatings could be polyamide, polyimide, polyamideimide, polyphenylene sulfide or their
combinations.

The most preferred coatings are perfluoroalkoxyalkane, perfluoroalkoxy-alkylene,
perfluoroalkylenes such as polyteﬁaﬂuoroethylene and fluorinated-ethylene-propylene and
copolymers of fluorinated-ethylene-propylene polyether sulfones.

To further improve the stability, cans having a rolled-in rim and preferably a part or
full rollover rim can be used.

The formulation is actuated by a metering valve capable of delivering a volume of
between 50 ul and 100 ul.

Metering valves fitted with gaskets made of butyl rubber, in particular bromobutyl

rubber of the kind described in WO 03/078538 are preferred in order to further improve the

stability of the active ingredient in the formulation.
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25 hydrochloride salt, sonetines referred to as TA
2005. 11 Although the preferred fornul ations of the
invention are in the formof solutions, in case of the
conbi nati ons, one of the two active ingredients could
be present in suspension. TA 2005 nmay be prepared as
described in U S. Patent No. RE 33,024. W prefer the
formul ation to be suitable fgr delivering a
t herapeuti c anmount of the 5acti ve i ngredient in one
or two_ actuations. Preferably the fornmulation will be
sui tiaphedrpBporogaghom\nsgneHent as meBraghydsirsted fomethp grsiip oAHF 4 1344,
1-4 g/dose and in particular 1 to 2 g/dose or 2 to 3
H@ﬁaggéﬂfévﬂﬁ@ﬁhﬁF ne or in combination. By "dose" we
mean the anmount of active ingredient delivered by a
si ndihe cgreelvent isgrualy anhtcohelhpreterablyTétanbbr nul at i ons  of
the present invention will be preferably contained in
can appanent pHOrapgeris advanteigbously dohmrisent tetwieeh 2sLsfdas: § referably
lined wwth an inert organic coating. Exanples of
bepresh G el 5.6 g@vem gereaprefeesdbx yetpbandb ané $i00Rather concentrated, i.e.
per f I uor oal koxyal kane, perfl uoroal koxyal kyl ene,
mqre thidnueboaial kW, @referalsiy elora shap albyitelr B Andahest Rkl about 15 M
fl uori nat ed- et hyl ene- propyl ene, polyether sulfone and
phosphotiy aed & weéd thladjust thadmpdreat Iy 1a fie- anpiés SacfoNek 88YNR! 15.2M
sul fone. O her suitable coatings could be polyam de,
phpsphyricraddhaspetyasei.dei m de, pol yphenyl ene sul fi de or
their 15 conbi nations. The nost preferred coatings
ar e Therdlouar oflhkiaxyadadiRd tBaehdhtte ORkikX ¥spatehy bBNGill be pre-
per fl uoroal kyl enes such as pol ytetrafl uoroet hyl ene and

deferiiied hahegho@d] Rhicle eeppitepddrsrge and copol yners of
fl uori nat ed- et hyl ene- propyl ene pol yet her sul fones.

To
f ur trhe betiveRh@¥Berdt fs%y%k&?isl-ﬂ(wﬂﬁ?&éﬂ@ﬁ(%-ﬁ(&ﬁ%m : ié%hyl)-y

rimand preferably a part or ~ 20 fu rol l'over

méiey1etEAhmidd)eth IR Mh Akl P inbe RGsYat ?sdstzﬂ%ﬁiz@d m%th&%oncentrated,
val ve capabl e” of delivering a volunme o
preferably about 15 M phosphoric acid. In particular, it is preferred to add phosphoric acid in
an amount equivalent to 0.0004 to 0.040% w/w of 15M phosphoric acid, based on the total
weight of the composition, preferably 0.0008 to 0.020% w/w of 15M phosphoric acid, based
on the total weight of the composition, more preferably 0.001 to 0.010% w/w of 15M
phosphoric acid, based on the total weight of the composition, still more preferably 0.002 to
0.0075% w/w of 15 M phosphoric acid, based on the total weight of the composition. For the
purposes of the invention a still high concentrated phosphoric acid other than 15 M can be
utilized. In this case, the person skilled in the art will be able to determine the right percent
amount in view of the disclosure in the present application. In this embodiment it may also be
preferred to avoid addition of other excipients or of the low-volatility component to increase
the fraction of particles with a diameter less than or equal to 1.1 pm to at least 30% and to

provide deeper lung penetration.
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between 50 Al and 100 |I. Metering valves fitted wth
gaskets made of butyl rubber, in particular bronobutyl
rubber of the kind described in WD 03/078538 are
preferred in order to further inprove the 25
stability of the active ingredient in the fornul ation.
12 The hydrof |l uorocarbon propellant is preferably
selected fromthe group of HFA 134a, HFA 227 and
m xtures thereof. The co-sol¥ent is usually an
al cohol, preferably ethanol. The apparent pH range is
Thdv ant-Byrsexss i Rh Ay draxse2 it Riee (-2 eGoxypiiery))5] -methylethyl jJamino]-
referably 5 between 3.0 and 5.5, even nore
etgylk?@&ammylobmeemestr@oa redll 521§ beRaeh 010005 Picexdt(.G2ed w/v, based
. nore than about 10 M preferably nore than about
01’!].‘213 Kotalndlurpsef the ednaroaitiby, inlbodst toldeliver Q56 Jugher htuation treferably
is used to adjust the apparent pH. In the exanples
bettiesn (.0011%wnB8946 Yew/v1EasdMbn thbesglhohing: dahélcdidDsiieenn order to
used. The anount of acid to be added to reach the
defiigsi ¥ @k pg pareembtiqat-imeid prefbabRmerwvetn 0det e mdrshs 9 wihased on
nodel vehicle reported before. The active ingredient’
th8 tdiyicodutye &-thd ddmipoditiby,dii @x@¢r &-deli(drR) to 2- { HperabthMonPRG Ystance,
|)-1- methyl ethyl ]am no] ethyl]-2(1H)-quinolinone or
for I siné Al\tg/dose, Sthakeid 4 g2l Mbtbihg RIS is GORT etHnal &P centrations of the
preferably about 15 M phosphoric acid. In particular,

hyidkodhioride eile TAEXDOS qe%@kdqua&harohqu@% Be b01A%, AAWY32 % wrv,
equi val ent to 0.0004 to 0.040% w w of 15M phosphoric

GvelNased oanhd Re Lok
re%%:f eer)gbl y 0.0008 to O. gf%%eﬁwh@g%u% Tﬁ“gﬁ’é@p ??lc’:%lggmmthe

ek ) S )
<At B RS 4 R

wAkE |eden RS PR} B8 i%‘%/w\/\@ésg&]&n %fe 6%9%8%}% F%ﬁ pq\%non

still nore preferably 0.002 to

gggpshgé&%%? gorgﬁﬁflggsf L@ﬁsé?o%@ R A o9 G REnniELd Mso A Hen &ry low dosage
strengths of 0.5 or 1 pg per actuation.

The apparent pH values are preferably comprised between 3.0 and 5.0.

The stabilizing effects of phosphoric acid were also tested in a TA 2005 HFA
formulation comprising as a further active ingredient budesonide, an anti-inflammatory 20-
ketosteroid which meets with chemical stability problems when formulated in a HFA aerosol
solution formulation.

Other features of the invention will become apparent in the course of the following

descriptions of exemplary embodiments which are given for illustration of the invention and

are not intended to be limiting thereof.
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pur poses of the invention a still high concentrated
phosphoric acid other than 15 Mcan be 20 utilized. In
this case, the person skilled in the art will be able
to determne the right percent anount in view of the
di sclosure in the present application. In this
enbodinent it may also be preferred to avoid addition
of other excipients or of the lowvolatility conponent
to increase the fraction of particles with a di aneter
| ess than or equal to 1.1 .tmto at |least 30%and to
prOV|de deeper |ung pene??ﬁﬁﬂéﬁ 13 The

d 1R 1R 2-(4-nmeth h
) MO Kbl %xgwpﬁ% %ory Vez)(eiﬁjllgla%re pwghout  this
eentr var betmeen 0. 0005 % and 0.024 %
Spe?/\ﬁca b4 128 ﬁn"}fl P]%Cet“&ﬁggﬁ arg by eiehis andhall teomstssires oA in idagrees

order. to deliver per actuation, preferably
Celgs Rpisss ﬁpmy$a§8@W%W%Wv based on the total

vol une of the conposition, in order to 5 deliver | to
4 g per actuation, nore preferably between 0.001 % and

CorRpd?88 e FoxWih¥ie lqe&%pﬁﬂin}ﬁpgxeﬁx%lgb ofgﬁ' '1”{37 8§9)t he

conposition, I n order to de

aCtS*J?JﬂH@rbf LRifdans 685 [(Elg); %j}xy ?[ﬁgﬁ)"f ?4 eSS Doy 1

freteri ng vo

oS  H AE EAE1 EF svir

nldMsammﬁﬁﬁﬂi%f'Vem%%%% sed on the total volunme of the

onp03|t|on Y8f co-solvent in the 10
0 eferabl 5t
% 58 “ﬁgc’ %féri?[(gﬁ)f g'g%éf”% EATrehs ) ?e(ibweﬁherf@henyl) 1-
e ahl ow,w, based on the total wei ght of
met} %eé’ieé‘i ﬁ}eﬁw@%@mw@wecwmwg (Tane005) b5 1E/Sp vb was
0 $,:8 E@nced so at the_very_| ow dosage
Prep Zthv ?ﬁ? 8 B84 mg ofythg getiyg rm%ECP%tUP &HA THa oapistuingni2% wiw
Iu re preferably co I sed between 3.0 and
ethag qdmalléﬁ ;H"Zwﬁf ABPIopyl mypistats: ALY coftedh prys shsriningdd) ahd 1.4 ul of
e aI tested in a TA 2005 HFA fornul ation

0.08 &C a%d feorgynopdipg eespactiecly topneppantt phlafeboutidieand 3.2)

an antl-lnflannatoty 20-
were set down on storage, upright at 50°C, and samples taken for analysis of TA 2005

contents at appropriate intervals.
Stability data obtained are given in Table 1.
Each value is expressed as per cent nominal drug concentration.
The results indicate that formulations containing from 1.0 to 1.4 ul of 0.08 M HCI,

whose apparent pH is comprised between 3.0 and 5.0, are stable for almost three months at

50° C.

Table 1: 8-hydroxy-5-[(1R)-1-hydroxy—2-[[(1R)-2-(4-methoxyphenyl)-l-
methylethyl]amino]ethyl]-2(1H)-quinolinone hydrochloride (TA 2005) formulations of

Comparative Example 1 — Stability data at 50°C



ket osteroid which neets with chem cal stability

probl ens when fornulated in a HFA aerosol sol ution
formul ation. Other features of the invention wll
beconme apparent in the course of the following 20
descriptions of exenplary enbodi nents which are given
for illustration of the invention and are not
intended to be limting thergof. 14 EXAMPLES In the
foll owi ng exanpl es and conparati ve exanpl es, and

t hroughout this specification, all parts and
percentages are by weight, and all tenperatures are in
degrees Celsjius_unless expressly stated to be

ot herwi se. 5 nparati ve Exanple |I (corresponding to
@ 7 of EFRSlorda®C®8donStability of acidified

Hphy@noxy- 5- [ (1|R) - 1- hydr oxy- 2{5¢CIR) dads(4- et ey S
| ) -1- net hyl et hithikialami no] et hyhdhgh2( 1H) - qui no dp?i%ﬂte
hydrochl ori de (JTA 2005)-HFA I34a sofutions T[T cans
lmated with a fllijggpocarbon poliyger. 10 A fornyeyt i on

of

1&;hydroxy-5-[(1Rbg§-hydroxy-2 éiﬁlFﬁ-Z-(4-netQ%§ypheny
F—T—methytethyH—amrot—ethyH—2t+——H—eu-ret-hene

hydrochl ori de (TA 2005) (3.5 g/50 |) was prepared by

Coftbaatle/Exighplle BoffipBidiid® FGiba dfIO2Bj00RI2sH N HFA
134a containing 12% w w ethanol and 1.0% w w of

| soprremilatioh fbrdedl @ing RMOiGP SRS ¢ AR DT £ANE Al Al :
and 1.4 | of 0.08 Mhydrochloric Zgid ?@%?&%ﬁ%@héﬁnganm,

5 wad epREd WHRING biRovARg ARRGREA sHBn 'rﬂl@@ﬂt 4.8 and 3.2)
15 were set down on storage, upright at 50C, and
Tagappl es taken for analysis of TA 2005 contents at

appropriate intervals. Stability data obtained are

gl &‘9ﬂp$ﬂ@nt‘1‘- apre—t. Amounts
Per unit Nominal dose
mg % - |mg
TA 2005 0.15 0.0016 w/v 1
Ethanol 1650 15 wiv -
HCl1 0.1 M 20* 0.018 w/w -
HFA 134aq.s. to 9.45ml |9347.85 - -

* equivalent to 2.0 pl
The formulation (120 actuations/canister, overage of 30 actuations) was filled in
10 aluminium canisters having the internal surface coated with Teflon and fitted with a metering

valve having a 63 pl metering chamber. An actuator with an orifice diameter of 0.22 mm was

used.
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Each val ue is expressed as per cent nom nal drug
concentration. The results indicate that formnul ations
containing from1l.0to 1.4 1 of 0.08 MHCI,. 20 whose
apparent pHis conprised between 3.0 and 5.0, are

stable for alnost three nonths at 50 C. Table 1:

8- hydroxy-5-[(1R) - 1- hydroxy-2-[[ (1R) - 2- (4- met hoxypheny

[)-1 nethyl ethyl] am no] etrl I'1-2(1H)-quinolinone

hydrochl ori de (TA 2005) formulations of 25

Conparative Exanple | - Stability data at 50C 15

0. 08fPRIeEC S Brmpatiessnedle obdekiveripara apmingdpse2df Yayor 4 g per
50C, 83 days. Initial upright upright 1.0 100.0 98.3
agiyaton of aptiye mepedimt yeogprepaishPhe AtHa/per Brgenfoireul@tion has been used
(corresponding to Exanple I of WO 03/074025) A
oplyrtAdptstian the erodelamiepdriige sizndistribationdose of 1 g of

active ingredient per actuation, 5 was prepared with

t he Postaldliiyrgudyoenralfatniudatios eblentoi deliVerbd @g Der Tatimtion Avas initiated
Conmponents Ampbunts Per unit Nominal dose ng %pg TA

stp005 thy. cass Wprightld Sy 1 Et hanol 1650 15 w/v - HC10. 1M

2.0* 0.018wW w -

Results were obtained as a mean of 2 cans.

After nine months the 8-hydroxy-5-[(1R)-1-hydroxy-2-{{(1R)-2-(4-methoxy-phenyl)-
1-methylethyl] amino]ethyl]-2(1H)-quinolinone hydrochloride assay was higher than 95%
and therefore met with the requirements of the ICH guideline Q1A referring to “Stability

Testing of new Active Substances (and Medicinal Products)”.

Comparative Example 3:

Two aluminum canisters having the internal surface coated with teflon and fitted with

commercial valves having a 63 pl metering chamber were filled with the following

formulations shown in Table 3.
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HFA 134a gq.s. to 9.45 m 9347.85 - - * equivalent to
2.0l The formulation (120 actuati ons/cani ster,
overage of 30 actuations) was filled in 10 al um ni um
cani sters having the internal surface coated with
Teflon and fitted with a netering valve having a 63
gl nmetering chanber. An actuator with an orifice
di aneter of 0.22 mm was use 16 Anal ogous
formul ati ons abl e of delivering a nom nal dose of 2, 3
or 4 g per actuation of active ingredient were
prepared. The 1 .xg per dose fornul ati on has been used
only to determ ne the aerodynam c particle size
Iﬂl%ﬁ#ibution. A stability study on a fornul ation able
todeliver 4 g per actuation was initiated 5 storing

the cans upright at 5 A@nouRésper it wer e obt ai ned as a
mean of 2 cans. After| nine nonths the
81 fgpeneptiss- [ (1R) - 1- hyt %ny 25 TR —27{A-methpxy—phen
yl)- 1-methylethyl] am o]eth %] 2(IFD q nollﬁone
hygh |91Tc i ot L herefore
met ﬂ |)eqU| rene 5|4 ?R%léa‘gH (bdgf'l ne QQ% w/v
reli)eirmxyﬁig[[i(m)"a%lbl li ty 10 Testing of new Active
Sy S d Medici nal Products)". Conparative
E,%%%ﬁﬁﬁ%$“ﬁ”  al um num cani sters having the interna
S mkthgktigbainad)atyify tlefl on and fitted with commerci al
va%%ﬁi hgéin a 63 | [metering chanmber were filled with
th ( TFERIMGC 15 for|mul ati ons shown in Table 3. 17
Tahydoddloride (TA 2005)
(1ng/63nl)
Ethanol 1650.0 15 wiw 1650.0 15w/w
Hydrochloric acid 0.1M 2.00 0.018 w/w 3.00 0.027 w/w
HFA 134aq.s.t0 9.45 ml 9347.85 - 9346.85 -

A stability study was carried out by storing the formulations in upright cans at 40° C
and 75% relative humidity. After three months of storage under these conditions the percent
amount of TA 2005 was 73% and 77%, respectively.

According to the results of Comparative Examples 1 to 3, TA 2005 (8-hydroxy-5-
[(1IR)-1-hydroxy-2-[[(1R)-2-(4-methoxyphenyl)-1-methylethylJamino]ethyl}-2(1 H)-
quinolinone hydrochloride) can be stabilized by the use of hydrochloric acid if TA 2005 is
present in the solution formulation in a comparatively high concentration (3.5 pg/50 pl; 4 pg
/63 ul, respectively) and in refrigerated conditions. However, if it is present in a rather low
concentration as desired for this kind of active ingredient (e.g. 1 pg or 2 pg /63 ul), it can no
longer be stabilized by the use of hydrochloric acid. The active ingredient 8-hydroxy-5-[(1R)-

1-hydroxy-2-[[(1R)-2-(4-methoxyphenyl)-1-methylethyl]Jamino]ethyl]-2(1 H)-quinolinone
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Amounts per unit Conponents U ng /o ng /o
8- hydroxy-5-[(1R)-1- 0.154 0.0016 w v 0.154 0.0016 w v
hydroxy-2-[[ (1 R)-2-(4 net hoxyphenyl)-1- methyl et hyl ]
ami no] ethyl] - 2(1 H)-quinolinone hydrochloride (TA
2005) (1 g/63 1) Ethanol 1650.0 15 w w 1650.0 15 ww
Hydrochloric acid 0.1M 2.00 0.018 w w 3.00 0.027 ww
HFA 134a g.s. to 9.45 m 9347.85 - 9346.85 A
stability study was carried gut by storing the
fornmulations in upright cans at 40 C 5 and 75%
hyidsqchlorige iha yedi Rojent Afngeacting Prasanish attivedt astenr yedesagtestrength,
t hese conditions the percent anount of TA 2005 was
whighy,sheitld Proapplied pre etlpetopcentigdor. dviergoven thhetarassuint s reffigerator
Conparative Exanples 1 to 3, TA 2005 (8-hydroxy-5- [(1
shpyld beyeidesky- 2- [ [ (1 : : _
R) - 2- (4- met hoxyphenyl ) - 1- met hyl et hyl ] am no] et hyl ]-2(1
H) - qui nol i none hydrochl oride) can be stabilized by
t he AsE Wil b derpensiraled byabe despits TAtRObBowisg k@ampples@iydroxy-5-
in the solution fornmulation in a conparatively high
[(Honkbyfrexat2-061 R)R2-6+-mehoxypheny gl -mredi3lethyl lam o dattiyil M2(1 H)-
and in refrigerated conditions. However, if it is
quiradimeng hydrochlaride ke, hbwwver,derstbiitzedtlsom sy Wesioneshtrhitons (e.g. 1
this kind of active ingredient (e.g. 1 g or 2 g /63
1g/§3 pltbydhsuseoof phospjeric bad t abarhoung dquiyaldnh e WBE40H 0.040 % wiw,
hydrochl oric acid. The active ingredient
preteteptir 0000644 QDRP-% w/w, more preferably 0.001 to 0.010 % w/w, still more

preferably 0.002 to 0.0075% w/w of 15.2 M phosphoric acid, based on the total weight of the
composition.

Example 1:

An analog'o'us formulation (see Table 4) for delivering a nominal dose of 1 pg of 8-
hydroxy-5-[(1R)-1-hydroxy-2-[{(1R)-2-(4-methoxyphenyl)-1 -methylethyl]amino]ethyl]-
2(1H)-quinblinone hydrochloride (TA 2005) per actuation was prepared with the composition

as follows, utilizing phosphoric acid as a stabilizer in place of hydrochloric acid.

Table 4:
Amounts per unit
Components mg . | %
TA 2005 (1pg/63ul) 0.154 0.0016 w/v (0.0014 w/w)
Ethanol 1650.0 15.00 w/w
Phosphoric acid 15.2 M 0.05t0 0.6 0.00045 to 0.0054 w/w
HFA 134a g.s. t0 9.72 ml g.s. to 11,000 -
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1- hydroxy-2-[[(1
R) - 2- (4- met hoxyphenyl ) - 1- met hyl et hyl ] am no] et hyl ]
-2(1 H-quinolinone 18 hydrochloride is a very potent
| ong acting R2-agonist active at a very |ow
dosage-strength, -which should be applied in a |ow
concentration. Mdreover, the storage in a refrigerator
shoul d be avoided. 5 As it wi || be denonstrated by the
results of the follomﬁng exanpl e, 8-hydroxy-5- [(1
h dr oxy- 2-|
25pdogpusl %JQWN@WS)CB@%QWII@QWI&]I@mm@]domdf;@lﬂ 1.5,2,2.5,3,
( - qui nol i none hydrochl ori de can, however, be
3.5 O ieiof aivaingsediont peraghiation vandenba ptpans (e. g, 1
g/ 63 1) by the use of phosphoric acid in an anount
equi Yk frmuleiéorooDDakle Ho(100 @datidnwitanisterp pedrageadl3y actuations) was
0.0008 to 0.020 %ww, nore preferably 0.001 to 0.010
fildedninvaluminun camisters hovipg eliecingdohay sGF8 Tohted QiBOERR MdWitted with
of 15.2 M phosphoric acid, based on the total weight
capfmerhigl vabebasng b 68 pl E)emmg ehatibeAN anal ogous
formul ation (see Table 4) for delivering a nonm na
dos oA ofablling soly Bras yicd ont by fibdin Rrltofelinyinapkib bng inverted
R) - 2- (4- met hoxyphenyl ) - 1- met hyl et hyl ] ami no] et hyl]
ca@§ AH)0°LImbT 3% eelstiveytihaain}. orfiedl Six (A tRQFRor 28 runder these conditions
actuation was prepared with the conposition

thé bdcentsrecabryl df zhegetivh OsRbRE: evaa%xsi f%%d %ﬁtr@&ddai éé?éenf Hmount of
pl ace of hydrochloric acid. Table Amounts pet unit

0 JA w v
D00 ag & e e SO0 153510 AT

15.2 M Op@Bmpie20. 6 0. 00045 to 0.0054 w w

Two compositions were tested containing TA 2005 and budesonide as active

ingredients and two different concentrations of phosphoric acid.

Component mg % wiw
Budesonide 30.8 0.2800
TA 2005 (CHF 4226) 0.154 0.0014
Absolute ethanol 1650 15.0000
Water 16.5 0.1500
Phosphoric acid 85% (15.2M) 0.350r 0.7 0.0032 or 0.0064
HFA 134a 9302.196 or 9301.846 84.5654 or 84.5622
Total 11000 100.0000

Volume of the valve: 63 pl; strength: TA 2005 1 Hg + budesonide 200 pg/actuation;
no. of actuations: 120 (34 overfilling doses).
The two active ingredients in the compositions were stable after three months storage

at 40° C and 75% relative humidity, giving residual percent amounts of at least 95% TA

2005 and about 100% of Budesonide .




HFA 134a gq.s. to 9.72 m g.s. to 11,000 19
Anal ogously, fornul ations capable of delivering a
nom nal dose of 0.5, 1.5, 2, 2.5, 3, 3.5 or 4 gg of
active ingredient per actuation may al so be prepared.
The formul ati on of Table 4 (120 actuati ons/cani ster,
overage of 30 actuations) was filled in alum num
cani sters having the inter na%]qéurface coated with
teflon and fitted with 5 co rcial valves having a
63 | netering chanmber. A stabili tg_ study was carried
out Thgrekare phasghariteaciddip gfficaeipestoistabilise i Th 20Qfraisol in veercomblination
~cans at 40 C and 75%relative humdity. After six
in g grressnesfofdudgsanide embiaprashecsof soatiqtantitiss ofwaer.per cent
recovery of the active ingredient was very good with
r esiQbyeduskye mymetouanmodificasfons BAd 2G0iBtiens dH HYBYeksent tiheention are
range of phosphoric acid of 0.001 to 0.0027% w w. 10
poESitd i Bglt:of Thembounpadings ol és thereford leteandasnbddihai, mithihAhe scope
2005 and budesoni de as active ingredients and two
of dhé fappemited cariosntheatnveninofmap tesphcided dltdratise @aa anepYcifically
ng % w w Budesonide 30.8 0.2800 TA 2005 (CHF 4226)
de@dribbd h&re014 Absol ute et hanol 1650 15. 0000 Water 16.5
0. 1500 Phosphoric acid 85% (15.2M 0.35 or 0.7 0.0032
or AIDPAéntkf 3@8Aredbited Henined 30dveBA6 iRbrpebidi Al full herein by
84.5622 Total 11000 100. 0000 Volume of the valve: 63
thib fefeleh&@) fHeltamd A 28 Fordh Ati1éhgth. budesoni de 200
g/ actuati on;
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15 no. of actuations: 120 (34 overfilling doses). The
two active ingredients in the conpositions were stable
after three nonths storage at 40 C and 75% rel ative
hum dity, giving residual percent anobunts of at |east
95% TA 2005 and about 100% of Budesoni de. 20
Theref ore phosphoric acid is efficacious to stabilize
TA 2005 also in the conbinat%on in the presence of
budesoni de and in presence of small quantities of
wat er. Cbviously, nunerous nodifications and
CLaAMSti ons of the present invention are possible in
light of the above teachings. It is therefore to be
undér st 08@ f9iatel fmeHptpn; (yehige spmpriS:s of-hydrexyapf@RE edydroxy-2-
clainms, the invention nmay be practiced otherw se than
[[(FB)-éuwnsthaxaphepyl) demethylsulltraine]ethyl-2(1H)gainelitae and salt thereof,
_other references nentioned above are incorporated in
in pgrticulasrtbe hydrpchlofides saltie(lk @06®), atlmeSahHFAspropellet, a co-solvent
forth at length. 21 CLAIMS 1. An aerosol fornulation,
selpgiied Hropo pimringexmti Gl lyyadcepsaplesalf¢hbR) ahd highl concgatPated phosphoric acid,
[[(IR)-2-(4- et hoxyphenyl)-1-net hyl et hyl ] am no] et hyl -2
whetdifh sgjd iforolulationés iartheafosmbf a tdietiaind saldphpeihbii€ adid@is pidient in an
hydrochl ori de salt (TA 2005), a liquefied HFA
ampuopequieaidnt ta 00004 b VEA0%SwELees e pho®Hdric acid, based on the total
pharmaceutically acceptabl e al cohols, and high
weginof terfatmedatjphosphori ¢ aci d, wherein said
formulation is in the formof a solution, and said
phosphoric acid is present in an anount equivalent to
0.0004 to 0.040% w w of 15 M phosphoric acid, based on
the 2t ot afrhe ¥&@m@iatio® hedoREnd @ OMind 1 | Whereid Qaid liqldHed HFA propellant
formul ati on according to Claim1, wherein said

is hi (a6 brROmbEmberDEcDREk! Bt the group consisting of HFA 134a, HFA 227, and

mixtures thereof.

3. The formulation according to Claim 1 or 2, wherein said co-solvent is ethanol.

4, The formulation according to any one of Claims 1-3, wherein said phosphoric
acid is present in an amount equivalent to 0.0008 to 0.020% w/w of 15M phosphoric acid,

based on the total weight of the formulation.

5. The formulation according to any one of Claims 1-3, wherein said phosphoric
acid is present in an amount equivalent to 0.001 to 0.010% w/w of 15M phosphoric acid,

based on the total weight of the formulation.

6. The formulation according to any one of Claims 1-3, which has an apparent

pH of between 2.5 and 5.5.
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is at | east one nenber selected fromthe group
- consisting of HFA 134a, HFA 227, and mi xtures

thereof. 3. The fornulation according to Claim1 or 2,

wherein said co-solvent is ethanol. 15 4. The

formul ati on according to any one of Cainms 1-3,

wherein said phosphoric acid is present in an anount

equi valent to 0.0008 to 0.02 §6MIMIOf 15M phosphori c

acid, based on the total wef'ght of the fornmulation.

20 5. The formul ation according to any one of C ains

1-3, wherein said phosphoric acid is present in an

anmount equi valent to 0.001 to 0.010% w w of 15M

phodphor ke furinglatiop asengdipg to bey et ef Claghisgh®, whichfhes an apparent

formulation. 6. The formul ati on according to any one
PHopf 0 18- 1-3, which has an apparent 25 pH of between

2.5 and 5.5. 22 7. The fornulation according to any

one of Clainms 1-6, which has an apparent pH of 3.0 to

5.5. 5 8. The fornul ation according to any one of

C ai8rs 1T6s fehiutdtiohascoadingppaiyeote oPElabfis B65whith hadan apparent

9. The fornmul ation according to any one of Cains 1-8,
pHWES.BtnS.8ai d 8- hydroxy- 5-[(1 R)-1-hydroxy-2-[ [(1

R) - 2- (4- met hoxyphenyl ) - 1- et hyl et hyl ] am no]

ethyl]-2(1 H) to quinolinone or salt thereof is

present in an anmpunt of 0.0005 %to 0.024 % w v. 10.

The 9 or nThatdrenlAics Qb totangbie @R €ldkhs ClgaiviBreih-sdid 8-hydroxy-

wherein said .8-hydroxy- 5-[(1 R)-1-hydroxy-2-[[(1
5-RIRRA (hﬁdmy-_hqu.bl@f(ﬂrﬂetho&y?mylz-ﬁ Ligbthyibthy3emhink st DY H)-

-2(1 H)- quinolinone or salt thereof is present in an
quikBliBhe @fsal® tHIBbT %0 reseh: iR A8 atoMHt b 0.0005 % to 0.024 % wiv.

10.  The formulation according to any one of Claims 1-8, wherein said.8-hydroxy-
5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-methoxyphenyl)-1-methylethyl]amino]ethyl]-2(1H)-

quinolinone or salt thereof is present in an amount of 0.001 % to 0.016 % w/v.

11. The formulation according to any one of Claims 1-10, wherein said co-solvent

is present in an amount of 6% to 30% w/v.

12.  The formulation according to any one of Claims 1-10, wherein said co-solvent

is present in an amount of 6% to 25% w/v.

13. A pressurized metered dose inhaler, which contains a formulation,
wherein  said  formulation comprises  8-hydroxy-5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-
methoxyphenyl)-1-methylethylJamino]ethyl]-2(1H)-quinolinone or a salt thereof, in

particular the hydrochloride salt (TA 2005), a liquefied HFA propellant, a co-solvent selected



10

15

20

25

15 11. The fornul ati on according to any one of C ains

1-10, wherein said co-solvent is present in an anount

of 6%to 30% wv. 12. The fornulation according to any

one of Clains 1-10, wherein said co-solvent 20 is

present in an amount of 6% to 25% wv. 13. A

pressuri zed netered dose inhaler, which contains a
formul ati on, wherein said fggnulation conpri ses

8- hydr oxy-5-[(1R) - 1- hydroxy-Z=[[ (I R) - 2- (4-

met hoxyphenyl ) - 1- et hyl et hyl ] am no] et hyl ] - 2( 1H) - qui no
frpmapharagcertically ecqeniable gicohpls, 28 higlr edncertratedtphesphoric acid, wherein
hydrochl oride salt (TA 2005), a |iquefied HFA

Epenlatip is ip thedomp pf/esmluting) el seid ph8sphbriomid is present in an amount
pharmaceutically acceptabl e al cohol s, and high
eqbyatenn te 80804 1Phd8Hl oM/ e cddibdyl phbsphetitaciddiaskd on the total weight of
formulation is in the formof a solution, and said
theliergpitasionc acid is present in an amount equivalent to

0.0004 to 0.040% w w of 15 M phosphoric acid, based on

the total weight of the fornmulation. 5 14. The

pressuri zed netered dose inhaler according to Claim

13, Wher éihe medsdrizeli metedel edsdnbaler aptdignto Chimt 13 §@stein said

one nmenber selected fromthe group consisting of HFA
ligivfiad HAApddlianbidcht Maittonk @genitREE@tad fdin IR grdl}fconsisting of HFA

pressuri zed netered dose inhaler according to C ains
1343, HFAT47, ardeiRtukes tlsédd. CO-sol vent is ethanol. 16. The

pressuri zed netered dose inhaler according to any one

of Cains 13-15, wherein said phosphoric acid is

present in said formulation in an anpbunt equivalent to

0. 0008 metyﬁesguﬁ%%@%e\f@rw @ésem%ﬂé@é&&ﬂé itd:CPa%g 13 Q???,dwherein

on the total weight of the fornulation.
said co-solvent is ethanol.

S

16.  The pressurized metered dose inhaler according to any one of Claims 13-15,
wherein said phosphoric acid is present in said formulation in an amount equivalent to 0.0008

to 0.020% w/w of 15M phosphoric acid, based on the total weight of the formulation.

17. The pressurized metered dose inhaler according to any one of Claims 13-15,
wherein said phosphoric acid is present in said formulation in an amount equivalent to 0.001

to 0.010% w/w of 15M phosphoric acid, based on the total weight of the formulation.

18.  The pressurized metered dose inhaler according to any one of Claims 13-15,

wherein said solution has an apparent pH of between 2.5 and 5.5.

19. The pressurized metered dose inhaler according to any one of Claims 13-18,

wherein said formulation has an apparent pH of 3.0 to 5.5.
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17. The pressurized nmetered dose inhaler according to
any one of Clains 13-15, wherein said phosphoric acid
is present in said fornulation in an anount equival ent
to 0.001 to 0.010% w w of 15M phosphoric acid, based
on the total weight of the forrmulation. 20 18. The
pressuri zed netered dose inhaler according to any one
of Clainms 13-15, wherein said solution has an
apparent pH of between 2.5 akd 5.5. 19. The
pressuri zed netered dose inhaler according to any one
of Cains 13-18, 25 wherein said fornulation has an
apparent pH of 3.0 to 5.5. 24 20. The pressurized
net et®ed PrESiRaAc meiged defieriphales ageppdinpéo afy @eaifrfiaims 13-18,
13-18, wherein said formul ati on has an apparent pH of
whengingsgidgfonulgtionthas Fthepppreatefliof 8tb 7@t er ed dose i nhal er
according to any one of Clainms 13-18, wherein said
8- hydr oxy-5-[ (1R) - 1- hydroxy- 2-[ [ (1R) - 2- (4- net hoxypheny
)-1- nmethyl ethyl] ami no] ethyl] -2(1H)-quinolinone
or st tTherpeesunizsd predgedtoserinisddr dedoading tiyoshel of Claifhs 13-18,
amount of 0.0005 %to 0.024 %wv. 10 22. The
wpereBisur i zdl et er ed-hydmey-SHE)erhyREGOA[(18) L4 3R EXY Bheny])-1-
of Cainms 13-18, wherein said
m8thiyletrytbayirn] ¢thyll R €1 )-ayitb iuotre Br [s41 hB)eoLis (esttih @xY B ation in
[)-1- nmethylethyl] am no] ethyl]-2(1H)-quinolinone
amamaal bf 0.0er5e’fto 092p¥esent in said formulation in an
amount of 0.001 %to 0.016 %wv. 15 23. The
pressuri zed netered dose inhaler according to any one
of Clains 13-22, wherein said co-solvent is present

in sz0.d fTerpitsinien ndlradaaBaier AkcofdRg B 20780 W-C1ths 13-18,
The pressurized netered dose inhaler according to any

wbeiinof O adaies 13- 28.hydREBGHR) Sy E9SPHES AL (4irSeth 1-
present in. said for%ula??gg Rn gﬁragnu@{ Z?(Gégiémggy?YDl
m%Wethyl]aJnjno]ethyl]-2(1H)-quinolinone or salt thereof is present in said formulation in

an amount of 0.001 % to 0.016 % w/v.

23.  The pressurized metered dose inhaler according to any one of Claims 13-22,

wherein said co-solvent is present in said formulation in an amount of 6% to 30% w/w.

24.  The pressurized metered dose inhaler according to any one of Claims 13-22,

wherein said co-solvent is present in said formulation in an amount of 6% to 25% w/w.

25.  The pressurized metered dose inhaler according to any one of Claims 13-24,

wherein part or all of its internal metallic surfaces are lined with an inert organic coating.

26.  The pressurized metered dose inhaler according to Claim 25, which is lined

with an inert organic coating selected from the group consisting of epoxy-phenol resins,
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20 25. The pressurized netered dose inhal er according

to any one of Clains 13-24, wherein part or all of

its internal nmetallic surfaces are lined with an inert

organi c coating. 26. The pressurized netered dose

i nhal er according to Claim?25, whichis lined 25 wth

an inert organic coating selected fromthe group

consi sting of epoxy-phenol resins, 25

per f | uor oal koxyal kanes, perf?%oroalkoxyalkylenes

per fl uoroal kyl enes, pol yether sulfones, copolyners of
P@Fﬂ%ﬁ@lhweléfmswpéh@rmWﬂl@mwp apeyBudreatiodenes,opayetherdsulfones,

m xtures thereof. 27. A nethod of filling an aerosol
copplyatesy of ﬂéﬂandatndecthmldn%mylem podyetir §ifonprepeiitugs tereof.

solution of one or nore active ingredients in one or

nore co- solvents; (b) filling said inhaler with said

solution; (c) adding a pre-determ ned anount of -

phosd¥hor iAcmathbd of fillingetlacsedolinhglee, s4idl net@dd cti@prising:

propel l ant conprising a hydrofl uoroal kane (1 AA) to

sai dapol ptdparing aldluaiba of ®he OF inigrt NGtV IngredRhdE8 BChr more co-

gassi ng, wherein at | east one of said active

I NngrsdtlieaBf S i S

8- hydr oxy-5-[(1R) - 1- hydroxy-2-[[ (1R) - 2- (4-

met hexy pH@img saidlink@érwittedaldysbiuaigh;no] et hyl |

-2(1 H) - quinolinone or a salt thereof, in particular

the gy dr aefih@h petedesdtnined FAoBROF bhos ?ﬁ(ﬁﬁedafd tb Sai@ ol BN
of 0.0005 %to 0.024 %15 w v, preferably 0.001 %t0o

0. 01@) % %d‘in@"&dp@ i11dntd Qiﬂ&'a%ﬂ%fﬁm‘ro%l%ﬁfﬂﬁ) foNs A solution;

anount equi val en to 0.0004to 040 ¢
prefggably 0.0008 to 0.020 %w w, nore preferably
0.001 to 0.010 %w w of 15 M phosphoric acid, based on

t he Ept alcd%{n%mithojalJeggn({égg%g,sol ution (fornulation).
wherein at least one of said active ingredients is 8-hydroxy-5-[(1R)-1-hydroxy-2-[[(1R)-2-(4-
methoxyphenyl)-1-methylethylJamino]ethyl]-2(1H)-quinolinone or a salt thereof, in
particular the hydrochloride salt (TA 2005), present in an amount of 0.0005 % to 0.024 %
w/v, preferably 0.001 % to 0.016 % w/v and said phosphoric acid is present in an amount
equivalent to 0.0004 to 0.040 % w/w, preferably 0.0008 to 0.020 % w/w, more preferably

0.001 to 0.010 % w/w of 15 M phosphoric acid, based on the total weight of the final solution

(formulation).



