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filed March 22, 2006, the entire contents of which are
hereby i ncorporated by reference FI ELD OF THE
| NVENTI ON The present invention relates to novel
pharmaceuti cal aerosol formul ations, processes for
their preparation, their use in therapy, netered dose
i nhal ers cont ai ni ng sai diofefiomubtatsi ons and t he use of
bi oconpati bl e polyners in reducing the variability in
t he conteerithediténtidd vesintaye bABIdA 2kalf biparf@k O jodirddgaree Sfraneed
fine pabtvdl &red hadkibdRe dalehiE Hiaithdd inSediolwds b A d@e ki@
BACKGR(LMNah §ds mddalEs 4 INVESNEIADY udcdai@ed @nin Ve E¥pe@f thefiBReli Ci Nal
formul aetséargin reenq\thnpr{a haﬂeﬂgth; [S%Ftles@g(tﬁerm"t r@segchq r%g\erﬁy'(g‘@%ded
or di S%Q)Lp ed onsrénfgrg Eggllaﬁcrahd &V&olnpgﬁl ém,guj: M Xesé{@y of

|nhalat|on I's an I nportant neans for treating a

e | et %RQJS R%E’é}%héé T%%EWES‘EPP%QA%%S such common
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The present invention relates to novel pharmaceutical aerosol formulations, processes for
their preparation, their use in therapy, metered dose inhalers containing said formulations
and the use of biocompatible polymers in reducing the variability in the content uniformity

and/or in providing enhanced fine particle fraction (FPF) in said formulations.

BACKGROUND OF THE INVENTION

The delivery of medicinal formulations, comprising for example a drug suspended or
dissolved in a carrier, to the lungs by way of inhalation is an important means for treating a
variety of conditions, including such common conditions as bronchial asthma and chronic
obstructive pulmonary disease. Steroids, f,-adrenoreceptor agonists, and anti-cholinergic
agents are among the drugs that are administered to the lung. Such drugs are commonly
administered in aerosol formulations comprising the medicament, one or more propellants

and a surfactant and/or a co-solvent, such as ethanol.

WO002/12265 and WO02/12266 disclose novel anti-inflammatory and anti-allergic

compounds of the androstane series including a compound of formula (1)



and a surfactant and/or a co-solvent, such as ethano
W02/ 12265 and W02/ 12266 di scl ose novel

W@rio7A0%P8$ ammat ory and anti-al |l ergi ¢ conpoundsPOF/Us1987/064462
androstane series including a conpound of fornmnula
(1)PB61889W0 or a solvate thereof, for the treatnent
and/ or prophyl axis of diseases such as asthnma and COPD
It is desirable to provide a pharnmaceutical aeroso
formul ati on of a conpound of formula (1) Inhal ed
medi ci nal aerosol formnulations may be formul ated as
suspenseogegweont ai ni ng one or nore hydrofl uoroal kane
(HFA) propellants, for exanple 1,1 ,1
, 2-tetrafl uoroet hane (HFA 134a) and 1,1 ,1
, 2,3, 3,3-heptaf | uoro-n-propane (HFA 227) It is
i nportant for commrercial purposes that the prescribed
dose of aerosol nediqatign”ﬁelivered fromthe netered
dose inhaler (M) to Wfe patient consistently neets
the specificatians cl @lue dobﬁ thg manufacturer and
conplies with theH ﬂlh.nen f he FDA and ot her
regul at ory autiro atti s, ery dose di spensed
fromthe can $ be the same within close
tol erances Pherefofe it i% inportant that the
fornul ati on be substantially hombgenous throughout the
cani ster and the adm ni stered dose at the tinme of
act uat biaio@fe el dTBE RbIEGand/a p\oghyi 5@ BB sE:Ses Suchislagtfmadhd hi n
cl ose tC@Il’[ert RERDIe %\b%mdeaafﬁwﬁrﬁac&tuﬁlraa‘%l fJMontor@compound of
uni for gt Pf the dose dispensed through the life of
t he conner0|ally mar ket ed device is inportant The
problen¥a£n@ ma atkon of the iculate dru

SOl ormulatlons ma bef muIa‘ed s.su pen5| ns cont nln oye
mani f

( FPF) SR EYSPARE FRLERET & e 14 [ B P TRE s e
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t herapeutic portion of the lung Thus a significant

r educt ftEnmicrAEREoTReER PUPIsEEtthat frerrespieedaipra t detge ngplication
ef f ect dafiered freyu e meffrecdgoprginfalra@iPialyl tee atientt darsisterdly meststthe S
r educ e ehecifishiprg blaimes bytiedhesifactarylasi conmpiks winyhe teadirermeatt & khy Fiipe
danger @dSther regulatory authorities. That is, every dose dispensed from the can should be

the same within close tolerances. Therefore it is important that the formulation be
substantially homogenous throughout the canister and the administered dose at the time
of actuation of the metering valve remains similar within close tolerances even after
storage. Thus the uniformity of the dose dispensed through the life of the commercially

marketed device is important.

The problem of aggregation of the particulate drug may be manifest as a reduction in fine
particle fraction (FPF) after storage. The FPF is a measure of the dose dispensed which
has the potential to reach the therapeutic portion of the lung. Thus a significant reduction
in FPF means that the therapeutically effective amount of drug available to the patient is
reduced, which is undesirable and may ultimately be dangerous.

Suspension formulations that are not stabilised adequately often result in high levels of

drug deposition. Drug deposition may be on the canister walls or on components of the
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conventi onadneCRkRERS [HRELREFRANREAP L LM ScAY&EEN

pr OpOS% ethoxylates) and even small amounts of conventional chlorofluorocarbon propellants

have been proposed.

There is a need for adjuvants which improve content uniformity and/or FPF of aerosol
formulations comprising a compound of formula (l), notwithstanding the teachings of
WO098/34596, which relates to the use of relatively low molecular weight biocompatible,
preferable biodegradable, polymeric compounds for pharmaceutical drug delivery
formulations, or W094/21229, which discloses medicinal aerosol formulations containing
a particulate drug and a dispersing aid derived from a hydroxyacid, a mercapto acid, or an

amino acid.

SUMMARY OF THE INVENTION
The present invention is set forth in an attempt to address the issues in the prior art.

In one aspect, the invention provides a pharmaceutical aerosol formulation comprising:



There is a need for adjuvants which inprove content
uni formty and/ or FPF of aerosol formulations
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0 H
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CH3(O)C+Ow/UiTN/\/ ‘w\’/ 4? (O)CH,
CH
CH,

3 (n

wherein n and m independently represent an integer of at least one and the independent
average value of n and m in the biocompatible polymer is between 6 and 25; and each
unit of formula

(o]

o Jr

is independently in the D or L configuration.

This aspect and further aspects are contemplated by the present invention and are

incorporated herein.

BRIEF DESCRIPTION OF THE FIGURES
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In another aspect of the invention, the pharmaceutical aerosol formulation consists

essentially of:

(i) a therapeutically effective amount of particulate medicament of formula (1) or a solvate

thereof;

(i) a propellant selected from the group consisting of 1,1,1,2-tetrafluoroethane,

1,1,1,2,3,3,3-heptafluoro-n-propane or mixtures thereof; and
(iii) a biocompatible polymer comprising one or more compounds of formula (l1).
In another aspect of the invention, the pharmaceutical aerosol formulation consists of:

(i) a therapeutically effective amount of particulate medicament of formula (1) or a solvate

thereof;



t hereof , PB61889WD (11) a propellant selected fromthe
group consisting of 1,1 ,1 ,2-tetrafluoroethane, 1,1
WO 2007209898, 3- hept af | uor o- n- propane or ni xt ur esPCTERWOT/064462
and (M) a bioconpatible polynmer conprising one or
nore conpounds of formula (I1) As nmentioned above,
phar maceuti cal aerosol fornul ations described herein,
may be useful in human or veterinary medicine, in
particular in the treatnent human or ani mal subjects
with inflammatory and/or allergic conditions There is
t hus presgsded as a further aspect of the invention a
pharmaceuti cal aerosol fornulation, as hereinbefore
descri bed, for use in human or veterinary mnedicine,
particularly in the treatnent of human or ani mal
subjects with inflamatory and/or allergic conditions
Accor dithg rePelaioPée REpBTIrdf i fivehtddrIothere s
pr ovi déd1thes-hgdaduasfr-rerghhd mpiestrtePicaad  aer osol
formul ati on, as hereinbefore described, for the
manuf aoi asieonphtiviapdysetcaispndne frovre tomeouad prifomu iy at i on by
i nhal ation for the treatnment of respiratory disorders,
for exagpbiontdfobd MIRaQE YicaPEHEbA D FormllatoR @bcBibe€ BAEH, kb0 RS
such agseRSt R & Retdadlhehibinedin bdtlcdidd BlheASRAE humdnEErfal S

pr ovi d%;e@smuﬁfﬁ%tofry%d/otJ\Qg.@&.%%ngem and/ or pr Ophyl axi s
of a respiratory dlsor er which conprlses

adm ni %Pﬁe%rlé Qu% prowde% as a I?ar er Qlthe invention aJ acfmaceutlcsl a]grosol

8222 ?‘IBEEEIF tllfca as rﬁrembe%re de%crlbe or use |nnﬁum?n or ve{erlna% m&dlgnr e

the i nG&HKY i”bﬁt“?rﬁe?‘ma’lﬂﬂuhi"%?{é'r ’Pi/sut’!%fﬁf”l’aﬂ ’H'a"éﬂ'ﬁ@yd’}dmhﬂ?’

ot her Héf%peutical ly active agents, for exanple
selected fromother anti inflammtory agents,
ant i chéteprdiesr 9i aoteegepred of frar itvientien| direteyis previdell | thel\pse difla M2
or M3 prrepttorn agast guktios fa herelBlogedieeivert; RCtEgIhapyfacture of a
agoni sinsdicargant fér ithia b Gristrati@ bpigre@atos for(t@ tgatraentior tdpi@tory@iBqrders,
anti vi Ifoaéx&aple in@dmmakbry aimhl’i)rSIte@ﬂ‘.bdﬁﬁan such as asthma or COPD.

In a further aspect, there is provided a method for the treatment and/or prophylaxis of a
respiratory disorder which comprises administering to a human or animal subject a

pharmaceutical aerosol formulation, as hereinbefore described.

The pharmaceutical formulation according to the invention may additionally contain one or
more other therapeutically active agents, for example selected from other anti-
inflammatory agents, anticholinergic agents (particularly an M,, M,, M;/M, or M; receptor
antagonist), B,-adrenoreceptor agonists, antiinfective agents (e.g. antibiotics, antivirals), or

antihistamines.

The invention thus provides, in a further aspect, a pharmaceutical aerosol formulation as
hereinbefore described, together with one or more other therapeutically active agents, for
example, selected from another anti-inflammatory agent (for example a corticosteroid or
an NSAID), an anticholinergic agent, a 3,-adrenoreceptor agonist, an antiinfective agent
(e.g. an antibiotic or an antiviral), or an antihistamine. Preferred formulations comprise a

compound of formula () or a pharmaceutically acceptable salt, solvate or physiologically



The invention thus provides, in a further aspect, a
phar maceuti cal aerosol fornulation as herei nbefore
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therapeutically active agents, for exanple, selected
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corticosteroid or an NSAID), an anticholinergic agent,
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salts, (e g as alkali netal or amne salts or as acid
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Opt i m & atichi@n s@lgy J)r\grloérl)és %gésgrs (e%]t |él@# Jlklllgé(ers?@rqé QR/ateQI(ﬂlaYQSI cal
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sal but MJngléeﬁan%m@r%ucﬁ QSQI%%La%tloggr) @rmétleragalg %@é’matte l)rQ@FFJe
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salts f“ﬁ'éﬁ“%ﬁ\‘ of f°f”t§i”°'e$€é?ﬁﬁ1‘”éthaf'f%wrﬁﬁeﬁ‘éFQS%ift"sef“(elamH?dr oxy- 2-

compounds which provide effective bronchodilation for about 12 hours or longer, are

preferred.

Other B,-adrenoreceptor agonists include those described in WO 02/066422, WO
02/070490, WO 02/076933, WO 03/024439, WO 03/072539, WO 03/091204, WO
04/016578, WO 2004/022547, WO 2004/037807, WO 2004/037773, WO 2004/037768,
WO 2004/039762, WO 2004/039766, WO01/42193 and WO03/042160.

Particular B,-adrenoreceptor agonists include:
3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)
hexyl] oxy} butyl) benzenesulfonamide;



napht hal enecar boxyl ate) salt of salneterol, the

sul phate salt of sal butanol or the fumarate salt of
WO 200m00%p®Hl  Long- acting b2-adrenorecept or agonPGI/ES200 0064462

exanpl e, conmpounds which provide effective
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WO 04/ 016578, WO 2004/ 022547, WO 2004/037807, WO
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2004/ 039766, W0O01/42193 and W03/ 042160 Parti cul ar
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3-(4-{[6-({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- ( hydr oxynet hy

| ) phenyl ] et hyl }am i no) hexyl] oxy} butyl)

benzen é—g&d[ﬁf{@ﬁérlwdd)éy,-mirmwoxymethyl) phenyl] ethyl}-amino) heptyl] oxy}

3- ( 3- { powvf §e(2RyUiRamdedr oxy- 2- [ 4- hydr oxy- 3- hydr oxynet hyl

) pheny(R-eteg-3 e-dianemtrery!) dudeiiopt fexyd xyijol- Frvaspryetnyi-2-

benzengsidrengmrete, 4-{(1R)-2-[(6-{2-[(2,

6- di chh-arrybgaxzjplcyciopsayibui@lp@xpdutoky@ajahinol-1-hydroxyethyl}-2-

am no] madydingpget hyl } - 2- (hydroxynet hyl ) phenol ,

4- { ( 1RN12 s iAo | B Y el ApRRLYk-ss.f onyl ) phenyl ] but oxy

} hexyl @me{hE]Qr;ln|noﬂ:ﬁen))ﬂglry%%a&r@%hényl]\%rmamlde

(hydr o j( gﬁ%ihenyl)%nmgfhenyl]ethyﬁ F droxy-2- (ﬁ 2”’%("3 hydr o

N- [ 2-h inolinol
Ixﬁg)]z-et éyl%%-i -fj—};%—l no- g‘met% ;ergoxy%n}}{anjammg}ghe ﬁlnLylamlno) 1-
N { 2- [ A9P8=BHER °Xy41Hr?ﬂT°H‘cf>é’)’}ephenyl )a

i nophe APIETARAYY PeRGRTYR et ( 8- hydr oxy-2(1H) -
qui nol i non-5-yl ) et hyl am i ne, and
5- [ ( R) TR-b(efotpodpigr s Pistaay heriptrdoneialgtiamse wihexy) - phenyl am
i NO] - phemptejticat dusebtebimatideaipsted from sulphuric, hydrochloric, fumaric,
hydr ox Yiydetyhapht]oic 8er Bytiekneoxdf 3-flydickyGuidprtadic), irnZnid suestituted
cinnamic, triphenylacetic, sulphamic, sulphanilic, naphthaleneacrylic, benzoic,

4-methoxybenzoic, 2- or 4-hydroxybenzoic, 4-chlorobenzoic and 4-phenylbenzoic acid.

Suitable anti-inflammatory agents include corticosteroids. Suitable corticosteroids which
may be used in combination with the compounds of the invention are those oral and
inhaled corticosteroids and their pro-drugs which have anti-inflammatory activity.
Examples include methyl prednisolone, prednisolone, dexamethasone, fluticasone
propionate, 6a,9a-difluoro-11p-hydroxy-16a-methyl-17o-[(4-methyl-1,3-thiazole-5-
carbonyl)oxy]-3-oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester, 6a,90-
difluoro-11p-hydroxy-16a-methyl-3-oxo-17 a-propionyloxy- androsta-1,4-diene-17f3-
carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester, 6a,90-difluoro-11p-hydroxy-16a-
methyl-3-ox0-170-(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17§-
carbothioic acid S-cyanomethyl ester, 6a,9a -difluoro-11 -hydroxy-16e -methyl-17a -(1-
methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-17f -carbothioic acid S-
fluoromethyl ester, beclomethasone esters (eg. the 17-propionate ester or the 17,21-
dipropionate ester), budesonide, flunisolide, mometasone esters (eg. the furoate ester),
triamcinolone acetonide, rofleponide, ciclesonide (16a,17-[[(R)-

cyclohexylmethylene]bis(oxy)]-118,21-dihydroxy-pregna-1,4-diene-3,20-dione), butixocort
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and pharmaceutically acceptable salts thereof The

b2- adrenor eceptor agonist may be in the formof a salt
WO o0oreebevs t h a pharnmaceutical ly accept abl e aci BCT/US2007/064462

sel ected from sul phuric, hydrochloric, fumaric,

hydr oxynapht hoi ¢ (for exanple 1- or

3- hydroxy-2-naphtho ic), cinnamc, substituted

cinnamic, triphenylacetic, sul pham c, sulphanilic,

napht hal eneacrylic, benzoic, 4-nmethoxybenzo ic , 2- or

4- hydr oxybenzo ic, 4-chlorobenzo ic and 4-phenyl benzo

i ¢ aci @seggspwabl e anti-inflanmatory agents i ncl ude

corticosteroids Suitable corticosteroids which may be

used in conbination with the conmpounds of the

i nvention are those oral and inhaled corticosteroids

and their pro-drugs which have anti-inflammtory

acti vi PYPIBARPT B #EPULE MREAPAFPIHY P 46T Ttsesone

pr edni goticieSe.dddiuamdtPhzcsniEemetviif ¢-itashnd3-piegefonat e,

6&, Oa- dértfohy[}ﬁﬂ-@ex]z-androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester, 6a,90-

1b- hy driqusi-1 bBarokEbdydthylBba=1] L (#2 S tehyhbthydycopbopfidabagotye - 5-

car bonylao@Xyd mede- 2K Qroahsl 408 b-§anbmetrfresliraids, dbRuoaiPot h

ioic a@)‘dgxySBJ Ae%@ﬁﬁ%elffwyéyclogégy@rbony@@y 9&0 an%sftal 1UfQI'éﬁé'1lﬁ

1b hyd %%IOIJ’Q@S%FOHMA Ie eroxo 1 7a pr opl onyl oxy-
androsta-1 , 4- dlene f - carbothioic acid

g;l( Saogonr e%}:darl co o(ljjrg_d% f\;g(rﬂ‘ roc%% %g nism aat may possess selectivity for

met h | _rzglsr%(eéswi?vgr tr, r?aci atg gwd at may be useful in combination therapy
tetr anﬁf“ﬁ‘ﬁ?ﬂ &f%eﬁdt?ﬁg?lm&m.ﬁ(v‘wﬁw /8% PERH N P Y3
, 4- di eME%2. WO Bereh VEPC0R S ‘WPSOWANEREV A est er,
6a, 9a V@PF 0418 GOOR/0FRE7 - WRPEIPEE38G. WPBHLPAET WP, - (1-
met hy ¢ MOP1pT66 PP ¢ 18 12D YPPP/EER YN R3/BRI4, MO 8821 WQ03/0an 55
I ene- 1%k waoozoskyot hi oi ¢ aci d Sfl uoronet hyl ester,
becl onet hasone esters (eg the 17-propionate ester or
t he 17 sdidole afti-ifbrhitos) B@ht€indR8d Bk -dtaroidd UGB /MG drugs
fluni sqlsh@e, nonmetasone esters (eg the furoate ester),
triancti nol one acet oni de, rofleponide, ciclesonide

( 16& 1 i t[l lle&é(ugcl sgmln%}ﬁ egonrgrllll%odlu éyr‘)x]les ase
égt ;2)](-O§FJOF%/ nggeg l{wﬁijgwrllme DE4 |nh| |tors orﬁgaﬁ’f@@ ﬁl hODrlorir d

ST-126 epkot] rl?ne anta%oalst% grry |t?r% OS k%trrleae S nthe5|s (?ﬂ moatelul?aTt)UFl ?Tasone
pro pl 0 Hgtelt%rs tr@&segad e&ft?sre lll]fblijt%s a_etalzbntﬁqrm dli]ti%)(rysts fré’ adenosine
a- net hyﬂceptfrfaonlste A a'ﬁﬁf"ﬁ&? |(e gladen§|nﬁ Fﬁ aa%atfs)é:_ytgqne antagonists (e.g.

chemokine antagonists, such as a CCR3 antagonist) or inhibitors of cytokine synthesis, or
5-lipoxygenase inhibitors. An iNOS (inducible nitric oxide synthase inhibitor) is preferably
for oral administration. Suitable INOS inhibitors include those disclosed in W093/13055,
WO098/30537, WO02/50021, W095/34534 and W099/62875. Suitable CCR3 inhibitors
include those disclosed in WO02/26722.

Of particular interest is use of the compounds of formula (1) in combination with a
phosphodiesterase 4 (PDE4) inhibitor, especially in the case of a formulation adapted for
inhalation. The PDE4-specific inhibitor useful in this aspect of the invention may be any
compound that is known to inhibit the PDE4 enzyme or which is discovered to act as a



car bonyl JoxyJ- S- oxo-androsta-i “-diene-i/

b- carbot hioic acid S-fluoronethyl ester, 6a,9a-
walgdozaamees 1 1b- hydr oxy- 16a- net hyl - 3- oxo- 17 a- (PCRUS2087/064462

t et ramet hycycl opr opyl car bonyl ) oxyandrosta- 1

, 4-di ene-17b-carboth ioic acid S-cyanonethyl ester and

6a, 9a-di fluoro-1 1b- hydroxy-16a-nethyl-1 7a-(1

- met hycycl opr opyl car bonyl Joxy- S- oxo- andr ost a- i

,4-diene-1 7b- carbothioic acid S-fluoronethyl ester

Non- st eroi dal conpounds having gl ucocorticoid agoni sm

that megeipessess sel ectivity for transrepression over

transactivation and that may be useful in combination

t herapy include those covered in the follow ng patents

W003/ 082827, W01/ 10143, WDO8/54159, W04/ 005229,

W004/ 009016, W004/ 009017, WO04/018429, W03/ 104195,

WO03/ 0825 TPtoNfne 370 82 28 HPEARNO S 0598 nds\Wre 3 et g3 2,

W002/ 0 2585rs oNWePRY f4r@ly. 28h as\APERNGH5D es we\gen 374086294,

W04/ 026248, W03/ 061651 and W03/ 08277 Suitable

ant i - i Gbrhpaumnet ioerast iRg@nt-g- el serainy gt er oi dal

ant : - ijn\étgzj{fﬁmﬂ)wghe)dm-uf&ox@i?ﬁm ﬂar';‘gne&*b-;fml\lsAl Ds

I NCl Udegyc YIrkHhb 44 Qifi8Igm tHo 3 bhBny ) KRR 1 BRE and y&hBrY-(3-

A S e

| I h | 1 li
[ eukot 1 SR8 AL éagsOZiiwétpﬁ,zd;gsamh TR Lukens ene
Sy”t egaltesﬁt 5(5%39%%8% éie‘éten%e LRI RLE QL S

1996I t |§patent and the .compounds it dlscxé‘?at ase
|ncorporate(ﬂ1erem in {ul?bry re'feren

I'ntegrin-antagonists
and adénoSIPRe " recep agon sts or ant agoni sts (e g

adenosi ne 2a agoni StS t oki ne ant agonl sts e

C ook P At Ay g bl b ! som GO T ARGt )

i nhi bi EBYEMEMPe GR (et S Pridhesn)d 998 Jpst B og Cﬁsm@@ﬁase

I nhi bi BOP02AR): q MERYICEnymel¢pciatyk eominptedNCE S GRNTFEM Bt hieese

i nhi bi towscieicganp arériea-ridoghya degpdiagapipd PDaHiINIbIr B¢nfifiad 4s Q1018

Sui t abkre-1dxEXant arfkiulad © BizS; albereddiddie dérilos eisatbes o Kgsved | N

W00 3/ 1 3R wONERE 563K 5136m KydD-2kKE 00 27b4A, frod\DH (L3AES 4. and

W09/ 628(ReSUiAnAId oy EGERD sod\Bdpblbb D ESheva) 1998] 1998, 12 (Suppl.
28): Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(W099/47505, the disclosure of which is hereby incorporated by reference) from Byk-
Gulden; Pumafentrine, (-)-p-[(4aR*,10b6S*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-
2-methylbenzo[c][1,6]naphthyridin-6-yI]-N,N-diisopropylbenzamide which is a mixed
PDE3/PDEA4 inhibitor which has been prepared and published on by Byk-Gulden, now
Altana; arofylline under development by Almirall-Prodesfarma; VM554/UM565 from
Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther,1998, 284(1):
162), and T2585.

Further compounds of interest are disclosed in the published international patent
application WO04/024728 (Glaxo Group Ltd), PCT/EP2003/014867 (Glaxo Group Ltd)
and PCT/EP2004/005494 (Glaxo Group Ltd).

Suitable anticholinergic agents are those compounds that act as antagonists at the

muscarinic receptors, in particular those compounds which are antagonists of the M, or M,

receptors, dual antagonists of the M1/M3 or M,/Ms, receptors or pan-antagonists of the
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i ncl ude those disclosed in W02/ 26722 O particul ar

interest is use of the conpounds of fornmula (1) in
W@ 0obitommds on wi th a phosphodi est erase 4 ( PDE4)PCT/US2007/064462

i nhi bitor, especially in the case of a fornulation

adapted for inhalation The PDE4-specific inhibitor

useful in this aspect of the invention nay be any

compound that is known to inhibit the PDE4 enzyne or

which is discovered to act as aPB61889WD PDE4

i nhibitor, and which are only PDE4 inhibitors, not

conpouremssssad ch | nhi bit ot her nmenbers of the PDE

famly, such as PDE3 and PDE5, as well as PDE4

Compounds of interest include c;

S- 4-cyano- 4- ( 3-cycl opent yl oxy- 4-

nmet hoxyphenyl ) cycl ohexan-1 -carboxylic acid ,

2- car bt E5eptos - FesRAY coruEs PRIy P bR/ INHELHEX?- 4- d

i f1 uor GreseHD ey FhBnSIMe\-EOF SREHEH sAd undstiee napechtrevent).

S- [ 4- Cy)aqq@tmz(e.q. &.the@y@ih@pﬁk&‘@p%ﬁb-m #mgypyopiqm ($.g. as the bromide,

I f 1 uor oaetkrOXIEBeMYHer By e Breixa st of in@lelt ardlegBiqpate (e.g. as

sS-4- Cy&lﬁ)/drébrc{rrﬁie CAS 262586-79-8) and LAS-34273 which is disclosed in WO01/04118.

(cycl opempiH @xyImdror Rt ABERYde ey LhiResaserd7)

- car boXytehdein @R 30oRbaSi0or KAKOMI0RS.7 fof theBrdo@ilie) sol@kr ind S

sal t S, n%tEﬁaE)@x') 0)% u@lnnd(&k(%%%gf) 5, Q&ylﬁéleptﬁé nartugj‘ltgﬁan) tMUmFFJW IS

descr i &%\gd?& 495) oA 'EHAS$24@$?71 AR Sdie GQO$ hest?rpeﬁe”ber

}gggr ptsorl auFdee f?el_?ame Deg)r} otllon m eg qQ Ot)'lron]yos dAg &oe%dezrir e
Con_pounaname pasmO{nenI) trost)lum chlor'de y% %AE rggzilfe?acm (rnx%l bi on

( Hof geAHRI%EL &S FBY RPEANE® 1A=y VAR ML pt

6- 10, Ed’Frr‘fﬁtﬁ"@NjS'ﬁ@QS Abst P 98, CAS reference No
247584020-9), a 9-benzyl aden ine derivative nom nated
NCS- 61 3th¢r syisSiERNFholingicagang inflpde pam@tiids efdornuiaivee. whiechre
Scher i digplofd pUY§ betentapdiaivz eftiB@lepi ne PDE4 i nhi bi t or
identified as Cl-1018 (PD-1 68787) and attributed to
Pfizer, a benzodi oxol e deriwvative disclosed by Kyowa
Hakko in WDQ9/ 16766, K-R®4 from Kyowa Hakko, V-1 1294A
from Napp (Landells, t al EuE esp J [ Annu Cong
Eur Resp Soc (Sept 19-23, YCeneva) “1998] 1998, 12
(Suppl 28) Abst P2393), ro ﬁmlast (CAS reference No
162401-32-3) and a pt hal azi Rbne

in which the preferred orientation of the alkyl chain attached to the tropane ring is endo;

R®* and R* are, independently, selected from the group consisting of straight or branched
chain lower alkyl groups having preferably from 1 to 6 carbon atoms, cycloalkyl groups
having from 5 to 6 carbon atoms, cycloalkyl-alkyl having 6 to 10 carbon atoms, 2-thienyl,
2-pyridyl, phenyl, phenyl substituted with an alkyl group having not in excess of 4 carbon
atoms and phenyl substituted with an alkoxy group having not in excess of 4 carbon
atoms;

X represents an anion associated with the positive charge of the N atom. X" may be but
is not limited to chloride, bromide, iodide, sulfate, benzene sulfonate, and toluene
sulfonate,

including, for example:
(3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2. 1]Joctane bromide;
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(W009/ 47505, the disclosure of which is hereby
i ncorporated by reference) from Byk- Gul den,
weuvafiends i ne, (-)-p-[(4aR*, 10>S*) - 9- et hoxy- 1 PCT/US2007/064462
, 2, 3,4, 4a, 10b- hexahydr o- 8- net hoxy- 2-net hyl benzo[c][1
, 6] napht hyr idin-6-yl]-N, N-d iisopropyl benzam i de
which is a m xed PDE3/PDE4 i nhibitor which has been
prepared and published on by Byk-Gul den, now Altana,
arofyl I'i ne under devel opnment by Al mrall-Prodesfarm,
VM654/ UMB65 from Ver nahs, or T-440 (Tanabe Seiyaku,
FUJI, Keetsomd J Pharmacol Exp Ther, 1998, 284(1 ) 162),
and T2585 Further conmpounds of interest are disclosed
in the published international patent application
W04/ 024728 (d axo Group Ltd), PCT/EP2003/014867
(daxo Goup Ltd) and PCT/ EP2004/ 005494 (d axo G oup
Lt d) Strer®bt@2-drieeionitfamgis- 2y eleriecthtse
conpourgsyberagesuigedte: as ant agoni sts at the nuscarinic
I ecept Gregdo)-§.&vinptar-8-2eeehér?-Cthirosarend freponatidsiolivhilctnear e
ant agonbsitesangdr t he ML or M3 receptors, dual
ant ago(e-esdogs, aafmeth e [2blleniVb-3-p@itiiny\dvedyBs-azbre6i P& 1$octare
pan- anbag@ni sts of thePB61889WO ML M 2 M 3 receptors
Exenpl ary conpounds for administration via inhalation

i ncl ude, oL Atk QRN E g Bis RSudl BRpdM@M R p&afiS xxin),

22254-24- 6. S8l b1 rovent), oxitropium
(e g aéﬁ[ i d%?’%?ﬁ ggga%t @%bggdg’%?og 0) and tiotropium (e

g as the brom de, CAS 136310-93-5, sold under the nane
Spiriva) A of interest are revajropate (e g as the
hydr obr om 5/262586- 79-8) and 34273 which is
di scl osed tnds feam or al
adm ni stration {
darifenacin (CAYN\33099-04-4, or CAS 133 9 07-7 for

t he hydrobrom e <Sol d under the name Efablex ),
oxybutynin (CAS 5633-20-5, sold under the nane

Di t ropaneen: t erodi | i ne (CAS 15793-40-5), tolterodine
(CAS 124893 Bdcats is iDthe &fiasith24937-52-6 for the tartrate,
sol d URMRpredehiean Bt BssdBiEd vth the pofiivé dnQHEY oktRE N omI R @Sy bd1€

br om d@ut is %it&qé)calgﬁdégrbrgde, i&ﬂ!le,gulfytg,] gé%£ene sulfonate and toluene

sulfonate;

R* and R*® are independently selected from the group consisting of straight or branched
chain lower alkyl groups (having preferably from 1 to 6 carbon atoms), cycloalkyl groups
(having from 5 to 6 carbon atoms), cycloalkyl-alkyl (having 6 to 10 carbon atoms),
heterocycloalkyl (having 5 to 6 carbon atoms) and N or O as the heteroatom,
heterocycloalkyl-alkyl (having 6 to10 carbon atoms) and N or O as the heteroatom, aryl,
optionally substituted aryl, heteroaryl, and optionally substituted heteroaryl;

R* is slected from the group consisting of (C4-Ce)alkyl, (Cs-Cq2)cycloalkyl, (Cs-
C;)heterocycloalkyl, (C4-Ce)alkyl(Cs-Cqy)cycloalkyl, (C4-Ce)alkyl(Cs-C;)heterocycloalkyl,
aryl, heteroaryl, (C,-Cs)alkyl-aryl, (C,-Cs)alkyl-heteroaryl, -OR*, -CH,OR*, -CH,OH, -CN,
-CF3, -CH,O(CO)R*, -CO,RY, -CH,NH,, -CH,N(R*)SO,R*, -SO,N(R*)(R*), -
CON(R*)(R*), -CH,N(R*)CO(R*), -CH.N(R*®)SO,(R*), -CH.N(R*®)CO,(R*), -
CH_N(R*®)CONH(R*);
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WQ2AR4/18638 -

t he nane Spasnonen), trospium chloride (CAS
10405-02-4) and solifenacin (CAS 242478-37-1 , or CAS

sol d under the nane Vesicare) OQther suitable
anticholinergic agents include conmpounds of fornula
(XXI'), which are disclosed in US patent application
602487981 in which the preferred orientation of the

al kyl chain attached to the tropane ring is endo, R3 1
and R32 are, independently, selected fromthe group
consi seemgowd strai ght or branched chain | ower alkyl
groups having preferably from1 to 6 carbon atons,

cycl oal kyl groups having from5 to 6 carbon atons,
cycl oal kyl -al kyl having 6 to 10 carbon atons, 2-th
ienyl, 2-pyr |dyI phenyl , phenyl substituted with an
al kyl §r Begsetprdion ggr?ﬁ‘ef°”?5ﬁ“9éf>é%é§§ky'o(f31 WaREr-tyelvcat¥ns and
pheny| (GGHREYICHerthedocydoeity. @rCogllkask (Cr§raupetdrayi ng not in
excess RBfs sekcteHieh thingrave onssting X (¢:&priaisErt dey@pkyaig-on

associ abredroswkidalRy, (d1€:)DEI-¢d)oyepaleyh @ -gRikE .- heterdycadik@m X
may be akaheterbay, [Oto)ki-aA1t @ tig-hedrbaar i de, brom de,

I odi de R sidlrF at @epbrRMTLIB:HR Binf ta YRl R onstNglof 1 QL. WD), (Co-

sul f onat,Buiodi G, LeclheReycibafi, (XMl FRRA D, TR, 2- d
i-2-t th%%llo@EIJAWYCJ )3 aﬁ(yl §rylcgml.| (HE(E )lalyyh heéro% %@ud‘nem &yn‘;p|eo[ 32
1] oct apg, 5@% ?yzid%tggphgu ylhyill)(sgsldgnegymazo ia-

|1phe{1yl et §p ot azon 1 abi cygl o[3 2
I ngnslgg% dca m t y?%az%blca(?? \4\fo) g I)282d| n)hprop(oBlt’rlle N O[ 3 2
RARRIC A kLt i i e
| et hy PUEEDS MR R7 B et S A AP S HEARAT S 8- az on
| abi Cy S5 2ot Gt AR IR 2Rl BFPUSE: o) - 8, 8- d
i met hy KEnG)-F@-cysheeyiphepu-¢il-pifimetng iBagphia- gyl lojtangiodiggion
i abi Cy(ﬂn@D-S(Z-@/a@}ZQ(glipI&nbeethyl)-S,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bromide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl1)-2,2-diphenyl-propan-1-ol;
N-Benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;
1-Benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2. 1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
1-Ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-acetamide;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-benzamide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl1)-2,2-di-thiophen-2-yl-propionitrile;
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-
benzenesulfonamide;
[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-
methanesulfonamide; and/or
(Endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane bromide.

More preferred compounds useful in the present invention include:
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brom de Further suitable anticholinergic agents

i ncl ude conpounds of formula (XXII1) or (XXII1), which
ware@®7dises osed in US patent application 60/51 RODBS2007/064462

(XXI'T) (XXI'I'l') wherein the Hatomindicated is in the

exo position, R4 1 represents an anion associated wth

the positive charge of the NatomR4 1 nmay be but is

not limted to chloride, brom de, iodide, sulfate,

benzene sul fonate and tol uene sul fonate, R42 and R43

are independently selected fromthe group consisting

of strasgsdbwor branched chain | ower al kyl groups

(having preferably from1l to 6 carbon atons),

cycl oal kyl groups (having from5 to 6 carbon atons),

cycl oal kyl -al kyl (having 6 to 10 carbon atons),

het erocycl oal kyl (having 5 to 6 carbon atons) and N or

O as t HEheEerrt o hpreter sty A ssarryf-a2glikyl (having 6

t 010 carbegh?dectgnseydeand N or O as the heteroatom aryl,

opt i on&nfoy3-E-wlsti2idigteatietal-§4-dimethg -eroratrioydio[3. 2d lagkne iodide;

opt i onéindoys-ulest2i2iduicadetiyrs edirgayiyplazonideledcld3x. 1pdt@ebredief r om

t he gr Cu)-SEBStiasdyi-1rgipehy-étkyi)-8, Edidtaulskeythia-bicyclo[3.2. 1]octane

( C3- C12)igycl oal kyl , (C3- C7)heterocycl oal kyl ,

( Cl- CG)E%&oKélsza&o%-zQ@ JB%-Q—K/IQ@MQ'SQ@[&‘@VQ azon@rbM)]cloB 2.1]octane

het er oLy anai;C, - C 6) al kyl -aryl Cr

CB) al k¥ ndo)- ?ggl{:hgw ly:il [(1-phe e%n’anoyl)g@%'_éRééf} -8,8- %géllazomg’l\l

CH2N( B9S br°'h'§or2N( R47)(R48) . - CON(RATXR48) |

_GroN F|crp PRy e e %@Zzs%&i%g%wweagmggm

R45 is mgrél’fé‘éf‘“@ﬁr°“fsra6ﬁﬂsﬁé”° '”*1‘5’6 e Fegrtsnigy® Y sare for
( C1- CoIumrReeE, Firg qanerm*)aatrqewsc@'uee derjvatisp e haneiatiey | |
( Cr CeJ athyepddrtiees @nd inddmisespeydichevaliviegriine, gr@mine8reebtky | - ar y| |
( C -C @@pﬁeyidamihmﬁ@pr@ aqnyrhti,on antagonists, which are non-sedating, include
loratidine, desloratidine terfenadine,astemizole,acrivastine, azelastine, levocetirizine

fexofenadine and cetirizine.

Examples of preferred anti-histamines include loratidine, desloratidine, fexofenadine and

cetirizine.

In formulations of the present invention the biocompatible polymer comprising one or more
compounds of formula (ll) is considered to have good surfactant properties. These
surfactant properties may include reducing the deposition on the internal surfaces of the
can thereby increasing the amount of drug that comes through the valve, stabilising,
enhancing and reducing variability in the fine particle fraction (FPF), giving good content
uniformity performance by reducing variability in delivered dose uniformity and reducing
the product overage required to achieve the delivered dose. The biocompatible polymer
comprising one or more compounds of formula (Il) in the formulations of the present
invention is considered to be advantageous in terms of improving the stability of the

aerosol formulation by reducing drug deposition, increasing shelf life and the like.

In one aspect of the invention there is provided a pharmaceutical aerosol formulation

wherein the particulate medicament of formula (I) is 6a, 9oa-difluoro-17a-[(2-
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R46 is selected fromthe group consisting of (C-C
6)al kyl, (C3-C 2)cycloal kyl, (C3-

w@oonaeweocycl oal kyl , (d-Cedal kyl f Cs- C*cycl oal RgT/S2007/064462
(d- CeJdal kyKCs- Cr Jhet erocycl oal kyl , aryl, heteroaryl,
(G-Co6)al kyl-aryl, (C C6)al kyl -heteroaryl, R47 and
R48 are, independently, selected fromthe group
consisting of H (C-C 6)al kyl, (C3- Cl2)cycloal kyl,
(C3-C7) heterocycl oal kyl, (G -C b)al kyl (C 3-GCi
2)cycl oal kyl, (Cr C6)al kyl (C 3- C7)heterocycl oal kyl ,
(d- CeJabdsgsbwaryl , and (G -C 6)al kyl - heteroaryl,
i ncludi ng, for exanple (Endo)-3-(2-nethoxy-2,2-d i-t h
i ophen-2-yl-ethyl)-8,8-d inmethyl-8-azon iab icyclo[3
1] oct ane i odide, 3-((Endo)-8-nethyl-8-aza-b icyclo[3
lloct-3-yl)-2,2-d i phenyl-prop ionitrile,
( Endo) ugnyrarednyppvi3 1Khedray-e-ppthy|-Jopieiiypsiad tdigne) 12 igaragepich
i cycl opd uddmett eeke, 3- (( Endo) - 8- net hyl - 8-aza-b
icyclo[3 2 1]oct-3-yl)-2,2-d i phenyl -prop i onam i de,
3- ( ( En @G)me&mlimifnkh}ébf-tl&-iraﬂlam b pliO\ﬂbyd',‘d ;:(B{rrBacQJtical aerosol formulation
1] oct - 3nepinkire Bartaidl rhePERRBY bt fopHUR ) id ifUAdoFated Caimk]
(Endo) - 3- (2-cyano- 2, 2-d i phenyl et hyl )-8, 8-d
I met hy IIn ﬁne@%&@.mér@ ohhe |r§éﬁ&ln f dgd %Qtﬁ&@lﬂﬁl alar&gllf%iatlon
(Endo) w%re(n%negéﬁ@lﬂe@e rf%dlgamgnt &fp) Igg) is |rﬁﬁeh(¥rln lf F<§m$po morph.

thyl -8-azon ia-b 1cyclof ] octane brom de,

i] (()E:tEn g%?%/g%genﬂ ué(!)zmgﬁgizgse com| gﬁc‘s ot%orm ?a(l) including solvates,

L/ - Benﬂ}f iagd "Sﬁ’&i’gj’r 8 PHEPH Ithe BYZp aired’i'?‘if‘f%[e%he?'” xd

1] oct eﬂﬂwf 2,2-d iphenyl-prop i onam i de,

(Endo) - 3- (2- car banoyl - 2, 2-d i phenyl -ethyl )-8, 8-d

i met hyIn-o8= aapediref th%“@*‘i’”d'}’—“@lisoﬂ[r@deﬂ a Phagretegiqe adrqsel fodhlation as
1- Benz ydscrBad[ Bernbained] drtheB - qymiribingl 3@ {@HE@RIR-yopctHOfy8roxa-3-
1] oct - BwaydxymeRy)2het)ilcthpladimytexyDaxg pysll) benkbh@efonamide.

1- Et hyl -3-[3-((endo) - 8-net hyl -8-aza-b icyclo[3 2

1] oct - Braydthpradbed ofthe infRRiiydre i§r QB b bratta@@ical aerosol formulation

L/ - [ 3- @405&90@() heéln@%lewrler d%mﬁ&r@ :JC(3 i[ﬁb(ﬁ Qr[yg?ox?Q -[4-hydroxy-3-

1 OCt € e e U anl
1 o6 S G gy st e

é] (()E:tE g] 5( %r alS'PE% f% |n%h|on t}(ereprrowQe\éf%r[a%\g% utical aeroso?fbrmulation

1] oct- 32 eT° S f°‘ef” B OPHEN- 2-yI - pr op ionitrile,
4-{( R) -[(6- {Q [(2 6- dlchlorobenzyl) oxy] ethoxy} hexyl) amino]-1-hydroxyethyl}-2-

(hydroxymethyl) phenol.

In another aspect of the invention there is provided a pharmaceutical aerosol formulation
as described hereinbefore further comprising
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol.

In another aspect of the invention there is provided a pharmaceutical aerosol formulation

as described hereinbefore further comprising N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-
[[(2R)-2-hydroxy-2-phenylethyllamino]phenyl]ethyllamino]ethyl]phenyllformamide.
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(Endo) - 3-(2-cyano-2,2-d i-th iophen-2-yl-ethyl)-8, 8-d

i met hyl -8-azon ia-b icyclo[3 2 1] octane i odide,
wa@.2o0309604ENndO) - 8- met hyl - 8-aza-b icyclo[3 2 PCT/US2007/064462

1] oct-3-yl)-2,2-d i phenyl -propyl]- benzenesul f onam de,

[ 3- ((Endo) - 8-net hyl - 8-aza-b icyclo[3 2

1l]loct-3-yl)-2,2-d i phenyl - propyl]-urea,

L/-[3-((Endo)-8-nethyl -8-aza-b icyclo[3 2

1] oct-3-yl)-2,2-d i phenyl - propyl]- nethanesul f onam de,

and/ or (Endo)-3-{2,2-d

i phenylpee3sspfd - phenyl - net hanoyl ) -am i no] - propyl } -8, 8-d

i met hyl -8-azon iab icyclo[3 2 1]octane brom de Mre

preferred conpounds useful in the present invention

i ncl udePB61889WO ( Endo) - 3- ( 2- met hoxy-2,2-d i-th

i ophen-2-yl -ethyl)-8,8-d i nmethyl-8-azon iab icyclo[3 2

1] oct aﬁ@nqtherdaispdté?f the Eﬁder) tbe\ge_iS(pzo_vie%?iaﬁr@r_n‘chegipﬁaerosol formulation

i pheny ks datetipgq RereigoeRee firthepgamiyga Ng2- & Bereny-4- bi cycl o[ 3 2

1] oct arvethaxpkndeninofheryigbtyy!-23wdfRy-2(§-aydioxy 2(12)-qginolinon-5-

I phenybhjetidmpk) - 8, 8-d i net hyl - 8-azon ia-bicyclo[3 2

1] oct ane brom de, (Endo)- 3-(2-carbanoyl -2, 2-d

I pheny lrnehdnyshektoBineBmvéhtidn BBk I8 YrbvicdSe AR Rackuflalldbrésy Ghnt[aidn 2

1] oct a@@crlb&@ér%efore( fﬁmgec)mpr?ém& Qur\i)ly @r{!ép[zl aﬁazln&b ri\ethpljﬂropoxy)

io p hen pl%ny)élnméﬂ)llgyy‘} ltﬁ)&mﬁo’) q h)’dlgﬁtemy]%'h)&lronZMEun{oﬁ ZQheCy cl O[ 32

1] oct ane i odi de, and/ or

I pheny I'I'he |olo£1patlbpe pg n¥ar co%tlpan c@rrﬁgo&ngsool rR % }be8 8-d

| met h % \6 f %:Zéch%aj those dasr‘%fe |n\8 94/21229 and

re are a numb rof react%n m
SU|tabf P y Ai"St am

Hr ece&‘co?ﬁ‘“%?ﬁt §=06) ?ﬂb%dt”?p‘ Théf U&ébeei’f’fvn%sﬁ%“ac??”"??ﬁf'°é of the
numer o PYYEATY ERRIN IS PYEORIFEARRM Y eehY AHIPEH gapping group-
H- i - r e EBYRNYIGINS cAHEPN 8 @UPSHP B° Fligntacti gy cu¥asatop e t
gener afomgien gfat &tfoni st s, i ncl ude derivatives of
et hanol am nes,
These reactions may be run in solution, and the solvent may also serve as the propellant

in the formulation, if applicable. Preferred solvents that may also serve as propellants
include HFA 134a and HFA 227. Examples of suitable synthetic methods for polymerizing
and capping polymers may be found in United States Patent Application Nos. 60/533172
(“Medicinal Compositions and Method for the Preparation Thereof”, Capecchi et al.) and
60/613063 (“Medicinal Aerosol Formulations and Methods of Synthesizing Ingredients
Therefor”, Bechtold et al.), the disclosures of which are herein incorporated by reference.

The method of polymer condensation, as described in US Patent Application 60/533172,
is considered to provide significant advantages. Besides the unexpected superiority of the
products, it is also considered to provide advantages over other polymerizations that
utilize metal-based catalysts, which are more expensive, present environmental
disadvantages, and raise health concerns due to residual contamination. It may also
provide improved degrees of acylation or acetylation of the OH endgroups and of the
degree of derivatization of the acid functionality with a capping or bridging group, such as
ethylenediamine. In one aspect, the reaction method provides for degrees of completion
such that the molar ratio of unreacted oligolactic acid and oligolactic acid derivatives
having a free hydroxyl is less than 10%, less than 5%, or less than 1% of the amount of

N,N’-ethylenebis (acetyloligolactyl) amide prepared. In one aspect, the reaction method
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et hyl enedi am nes, and al kyl am nes, e ¢
di phenyl hydram ne, pyplam ne, cl enasti ne,

W@ bdoonagsbeni r ami ne Second generati on ant agoni SPGT/USKITO64462
are non-sedating, include |oratidine, deslorat
i di ne,terfenad ine, astem zol e, acr ivastine,
azel astine, |evocetirizine fexofenadine and cetiri zine
Exanpl es of preferred anti-histam nes include
| oratidine, desloratidine, fexofenadine and cetirizine
In formul ati ons of the present invention the
bi ocompedissb@ pol yner conpri sing one or nore conpounds
of formula (I1) is considered to have good surfact ant
properties These surfactant properties may include
reduci ng the deposition on the internal surfaces of
the can thereby increasing the anount of drug that
cones EFPELITR Ot REey A FyEios @i iesPiAdRtc & HiraTe iclgectnd
reduci At a0baiqoladys 4cid eejivalives haying afrieiqasbopyarapiil ie flee lepytrge {9%on
( FPF) , legpithain $ig ordresithn ¢°6 pithe prtiouny piiNiNGrthwiprielys (gretyidligiarrainoige by
reduci ngpakea rbe@iminktion of thé rjatigkesmbunier @Gactko Sigolagtia efisandr ty and
r educi agoldctr@ciqieastius havby f-agdoxie ehitintagie dbtomisahj eve t he
del i veradndashaylititnbbo canpabickinfe RRkY FBftiCQERAdS| NQ
ONe Or (VR & iqGOHRAGEShy Abss ERbBMALEMg) I the
formul ati ons of the present invention is considered to
be_adv a0l ROGASnbdhd SHP o0he HARLOVY Dk, SEARG! oy Of
F he aerrgssén invft%rlnkI Iieavtdltoorgsul Xeﬂr(%vel'éﬁ:sl err11 nst'e'lbll',igati%eapdoréc’dluc ién"?nn’
R o
aer osof*"¥SHHIP &FPHR * AT H =P ™ DU 9 Cth "4t B HgdF CRment
of f or A &E PP 21 ¢ g EVIH NPT Wbr 0- 17a- [ (2- PB61889VO
furanyl carbonyl )oxy] -1
1b- hydﬁ'l@)p?r:ticp@'&e pfélterpyrticulge (59 OPigidT e gediganEnt should be such as to
, 4- di enpmimiepte-amauntxd théimediganent ingdled inS-tfe llupgs uiednimplrati@st teer | n
sone erdsdionertosanofil thiad@e lbsa@rTdd nddfons, SesifabiDivss TR0 @icrons,
phar maepteieGiy wildede @ MOAD fmads iediad bdrdaghanib@dmettrin théli@nge 1-10
parti culcdtse: greghieagent of fornmula (1) is in unsol vated
formlIn sone enbodi nents of the invention is provided

a phar mcfﬁé#Lér&@lforrrﬁﬁt‘09§&ilrabl§c/ %Ml (ﬁ)%é-@% wiw, preferably 0.005 - 5%

wiw, especially 0.01-1.0% w/w, of medicament relative to the total weight of the
formulation.

Administration of medicament may be indicated for the treatment of mild, moderate or
severe acute or chronic symptoms or for prophylactic treatment. It will be appreciated

that the precise dose administered will depend on the age and condition of the patient, the
particular particulate medicament used and the frequency of administration and will
ultimately be at the discretion of the attendant physician. When combinations of
medicaments are employed the dose of each component of the combination will in general
be that employed for each component when used alone. Typically, administration may be
one or more times, for example from 1 to 8 times per day, giving for example 1, 2, 3 or 4
puffs each time.
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wherein the particul ate nedi canent of formula (1) is

in the formof Form 1 pol ynorph W02/ 12265 and
wWOB2/119%266 di scl ose conpounds of formnula (1), PCT/US2007/064462

i ncl udi ng sol vates, unsolvated Fornms and Form 1

pol ynor phs, these applications are incorporated herein

by reference In one aspect of the invention there is

provi ded a pharnmaceutical aerosol formnulation as

descri bed herei nbefore further conprising

3-(4-{[6-({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-

(hydr oxgamty | ) phenyl ] et hyl } am i no) hexyl ] oxy} butyl)

benzenesul f onam de | n anot her aspect of the invention

there is provided a pharmaceutical aerosol formulation

as descri bed hereinbefore further conprising

3-(3-{[7- ({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-

hydr ox pitedehaally) dogki enay bd, feetayibid inan ring@© s @ wikrdgraOXit}a

propyl orb@nze resdl(f, 6 Renimdegrirmioatdabdi@Is, &S BEs inic@frant tae

I nvent icepodnfe i@eridBg 4 the Vavalig & ta dpdagr maceut i cal aer 0so

formul ati on as descri bed herei nbefore further

conpr i $ypRgy ke ik Rnsi@rifr (1&-i{ Zmdteled dos& midieCahtars @ddERE Yl2)o

oXy] emberddubsebie ¥t o métidinRa] - 1- hydr oxyet hyl } - 2-

(hydroxymet hyl ) phenol In another aspect of the

I nvent inoreme henbedimegs @r gnvgled @ebelant pikh sampreve® Utri eahrleadridgol

f or mul atrifarvetasde descr itheds heregiinpatop@e f urtitrer  1.1,1.2-

conpr [ &ird’ﬂg)roethane.

4-{(1R)-2-[(6-{4-[3-(cycl opentyl sul fonyl ) phenyl ] but oxy

} hexyl )t asm]esilrm:lthaa-the!']ﬁfrgnnlﬂlw et tFEVnLvEm.% contain no components which may

(hydr oxyRRt fyde) RBRR S strkfpRRALRET InBIREGT it 1©TiestddE that the

i nvent lfo%la&ohg erre ﬁjl)s%antQITer\éé Q %Hor@uoglga?b:"omgc% l‘ég 'CEIqJe Ca%rz %§do

formul ati on as describ her el nbefore furt
conpr i SFAY§SN- [ 2- hydr oxyl - 5- [ (1R) - 1- hydr oxy- 2- [ [ 2- 4-
[[(2R)-2- hydroxy-2- phenyl et hyl ] am i no] phenyl ] et hyl ] am
i no] et hydsied he prgdelaftoranamitiondefeBE18 8B RAdLVant ano tshrerturasipect
of t he hidwent iosabdResearesn-tpaeVisdede, efphainraenint cal
aer 0S OliaifyQthenrbratampd) dinghyidesCin bdaasl upe @i vabathoprepelatd Mbyher
COYTDF | Sd.rrrﬂr@e Ié"\/élgilé [hﬂ:froea%do@h@@)hélnpléﬂ to 30% w/w. However, formulations

which are substantially free of volatile adjuvants may be preferred. In certain cases, it

may be desirable to include appropriate amounts of water, which can be advantageous in

modifying the dielectric properties of the propellant.

Polar adjuvants which may, if desired, be incorporated into the formulation according to
the present invention include, for example, C,saliphatic alcohols and polyols such as
ethanol, isopropanol and propylene glycol and mixtures thereof. Typically ethanol will be
employed. In general only small quantities (e.g. from 0.05 to 3.0% w/w) of polar adjuvants
are required and the use of quantities in excess of 5% w/w may disadvantageously tend to
dissolve the medicament. Formulations preferably contain less than 1% w/w, for example,
about 0.1% wi/w of polar adjuvant. Most preferably the formulations according to the
invention are substantially free of polar adjuvant. Polarity may be determined, for
example, by the method described in European Patent Application Publication No.
0327777.
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met hoxyphenyl ) am

i nophenyl ] et hyl } - 2- hydr oxy- 2- (8- hydroxy-2(1H)-qu ino
WO p@nAee98/l ) et hyl amine I n further aspect of tPEI/US2007/064462

invention there is provided a pharmaceutical aeroso

formul ati on as descri bed hereinbefore further

conprising 5-[(R)-2-(2-{4-[4-(2-am

i no- 2- met hyl - propoxy) - phenyl am no] - phenyl } - et hyl am

i no) - 1- hydr oxy- et hyl ] - 8- hydroxy-1 H qui nol in-2-one

The bi oconpati bl e pol ymer conprising one or nore

conpoursmssgfkof ornmul a (I11) may be prepared by a nunber

of reaction methods, such as those disclosed in

W94/ 21229 and WO8/ 34596 In one enbodi ment, |actic

acid may be polynerised via condensation followed by

cappi ng the hydroxyl end of the polynmer with an acetyl

cappi ng ‘greapoEreRrBE AT I B P HEHNB e su Pl wil'e o

t he ol rgnaCerictamale iseuraifddydoerrdesred e ¢itnod oltafop rivears. on  of

an am deanglsergtenerredat isenaganerey digy! athamforiexpmgle ldiprethyoather, @nd

t he sokanentonanmyactaits3o exgees @eicaid, tekiin i sqp@nl tr@rdte) iamiot e

f or mul adrip@nts of Highed piekitly, Gadxbrple Riicarole sukred etedl VR Ntteurbdad il may

al SO S@kMentds thPle@P&bdartaly Fed B6k W addiRAorb (s BaRk pHkft 227

Exanpl @sn fourtsdiol atl@biesint hetic net hods for

pol ynmeri zi ng and cappi ng polynmers may be found in

Uni t ed Tétfér#\lﬁaﬁon gcgrgl to ‘t%@ Bljeéetq Lén&)p m[a\Pd% oﬁa(N éﬁgfr‘l%g or more

( Medi %Irtr!?a%ngr n conven |on% use e a of p%rm ceu{ cal éer%sg TOéniujfﬁog

(P.r. E/Egr % cL o;ftlonAI |nrgre$enrs |n||:Ju e bu\‘] are not I|m|ted to ggtT\BisF]rgcfgents sugars,
Synthegf??ﬁﬁ“ﬂﬁﬁﬂ?&Vﬁﬁ?gnﬁﬁ%?@?%r" Bechtold et al ) ,
the di scl osures of which are herein incorporated by

r ef er eAteed"veTHee alpresttprg o IMYIgigsyFheperiRep AIERINWiED PAOYS! ratagg than
descr i bdrise spidlg8SnePat ent Appl i cation 60/533172, is

consi dered to provide significant advantages Besi des

t he unexyeetrddinsutpethd iDeitibryls Ofealtdventgperaehdnd @ withbtindingstheal SO
consi deeRde fkdquirdd kOMindie tha phy@IRktageiGuid Vel as@traekd dose inhaler

pol ymekdnéaifd 1R tht Redsol ldinlibtbrZR ad¥BbaAkookased cat al yst's,

whi ch are nore expensive, present environnental

di s adVQ@ttM en?!eteré’arc]ge rnﬁalles gr I\kbeﬂéapba &P&Bﬁ&.ﬂﬁa Cgl'ug sethed cap
resi du%(lverlﬁgo {H$ Qama&@; !or%ﬂlatlo# m%yg \%L{é Qtuated in the cap. MDI system

includes a suitable channelling device. Suitable channelling devices comprise for
example, a valve actuator and a cylindrical or cone-like passage through which
medicament may be delivered from the filled canister via the metering valve to the nose or

mouth of a patient such as a mouthpiece actuator.

MDI cans generally comprise a container capable of withstanding the vapour pressure of
the propellant used such as a plastic or plastic-coated glass bottle or preferably a metal
can, for example, stainless steel, aluminium or an alloy thereof which may optionally be
anodised, lacquer-coated and/or plastic-coated (e.g. incorporated herein by reference
WO96/32099 wherein part or all of the internal surfaces are coated with one or more
fluorocarbon polymers optionally in combination with one or more non-fluorocarbon
polymers), which container is closed with a metering valve. The cap may be secured onto

the can via ultrasonic welding, screw fitting or crimping. MDIs taught herein may be
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provi de i nproved degrees of acylation or acetylation
of the OH endgroups and of the degree of denvatization
wo@toorheesgi d functionality with a cappi ng or bPCTHE20G7/064462
group, such as ethyl enedi am ne In one aspect, the
reacti on nethod provides for degrees of conpletion
such that the nolar ratio of unreacted oligolactic
acid and oligolactic acid derivatives having a free
hydroxyl is less than 10% |ess than 5% or |ess than
1% of the anpbunt of N, N -ethyleneb is
(acet yPedissged act yl ) am de prepared I n one aspect, the
reacti on net hodPB61889W0 al so provi des for degrees of
conpl etion such that the nolar ratio of unreacted
oligolactic acid and oligolactic acid derivatives
having a free carboxylic acid is also | ess than 10%
| ess t HERTeSYMeBIds &g &t (B hetpP BY9p: P verpidVeprrdift Prgferably the
N, N - etdvyterésitad wihe cfegesenhl \WerigpI@dryingy vagint featg indp gared
Det er memiatid eems @fretl helageel at i ve anount of unreacted
oligolactic acid and oligolactic acid derivatives
havi ng inand eme@imedst e xyehtioCther@tall M@l shecedabeini dad wiya
CoNV entioRfbikher e lpiirshaden3BL @ BS, fluctobdhferaB anothd EmBXAAPI €,
nucl eake RGNS titdnal QHRDAACR CNVR) cofta Withd b diymer blend  of
chr omat, Qe ARRNR RS S TrEPSE boyRRLfoYe EES VPSS ined 3 d
bi ocom@k emorgthmt)lymg mgthz |n{§n sumgcgpf%r @atnlsg&teggvlth% polymer
formul glydgfnolg%gﬂo?roelhi/l E?F]JE angpopethersﬁfnneg]Egvent ron 1s

bel i eve esu ective susp nsi on
stabilisation and reduction in dru osition Thus,
t he ambURL*"VF *BIYE EA5LtrBI EBBIN7 a‘% P/ @dnejagditional
desi r aBPsFssi"ho R Eniptet j‘?!“ﬁ?’“””%h% W"@OfZQ%"P B WE%”%R/)’ I to
parti csERNg: SFPPFIN WO MaBEtYriae '0Pus96 W w, nor e
particularly fromO 05%to 0 2% wWw, relative to the
pr opel M@Emetefrigaagart debed Bidglger gfmetelad anpant bf tieLibradiaton(rer g
M Cr onigew) anbohy CedreRt ahae lidprdyert Bakeda oABopki@nt AEdughIhes €
t he anuaat Thefasitehray Baise areinible ioBdtkr Chatirial sGch tad) @r dxaiip@S
upon agpi dms@tps@ethma Abrodt EorAREGS @PDM, BB LEhA it PtadiEHd-
W Tt BUASNRE robssS bl ABbed A 3ok NSuitardE3ilds BRI BmhEsafy
t han ZQvaﬁgblg#th%mufa@(mgs \5@“ %t)\%r r?tpal a¥ro§é4| rld!]str)h@r e?a le, %mlognass
medi an Fr%r%g Qedgyrf) BF3g| I?F%Bt gesr)ak pIc L‘ilbg gr %&)e 5;') and 3M-

m cron S,
Neotechnlc Ltd, UK (e.g. SpraymlserTM)

In various embodiments, the MDIs may also be used in conjunction with other structures
such as, without limitation, overwrap packages for storing and containing the MDls,
including those described in U.S. Patent No. 6,119,853; 6,179,118; 6,315,112; 6,352,152,
6,390,291; 6,679,374, as well as dose counter units such as, but not limited to, those
described in U.S. Patent Nos. 6,360,739 and 6,431,168.

The formulations of the invention may be prepared by dispersal of the medicament of
formula () and the biocompatible polymer of formula (ll) in the propellant in an appropriate
container, for example, with the aid of sonication or a high-shear mixer. This process is

desirably carried out under controlled humidity conditions.
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The final aerosol fornulation desirably contains O
005-10% w w, preferably 0 005 - 5% ww, especially O
wW@100110%98/ w, of medi canent relative to the toREI/US2007/064462
wei ght of the fornulation Adm nistration of nedi cament
may be indicated for the treatnment of mld, noderate
or severe acute or chronic synptons or for
prophylactic treatnent It will be appreciated that the
preci se dose admi nistered will depend on the age and
condition of the patient, the particular particulate
medi camemgsowsed and the frequency of adm nistration
and will ultimately be at the discretion of the
attendant physi ci an When conbi nati ons of nedi canents
are enpl oyed the dose of each conponent of the
conbination will in general be that enployed for each
conponéithapfresst 18e fveRPHREPTTSF FiPeEPs §F filing AP 'L NN
may beMBRe or nore tines, for exanple from1l to 8
times per day, giving for exanple 1, 2, 3 or 4 puffs
each t iconedrid6d 8BINADBuring @does alamdcyined 08I8®own etyosdrgledfinor
exanpl @e iafofiph@nateatitg @erdb ma@ia8O0OmaYi be kOgHy& Mt pre@ration of
CONMPOoUiehe ke faRFB13] t cbrnercialProliudtio&dilBd GrisRE! B3, folkample, in
COTTDOUBQ bak m;ana&uQngmthm acrﬁe%grrgarme |sp(,rr|m[§<;@ g@(péﬁrb@ml m can to
de pen di lfonrgan%pty t‘a%st@fe\ﬁ%rplart (‘Mlatgtnecl;cgﬁentq; ﬁ@é’a%ﬁa %yrEé \QQLI ayd
each f'nJuén?odpr&QQAt% pggssureqmedtﬁ'ﬁo%ghl tﬂe §1 Brg&egsglqgo 991 faétlm

cont al ns ;p

vesse ogether w§h I|que¥| ro;?llant con alnlnéthe su%acfnt O'Irhe Qrug slu pen5|on i

rereﬂg: Car%\lxet*be ore recwrllﬁatl?n |nglmacr1nea an ali L? dru susg?nﬁoarjrl]se or
1, the’i"'eg fhipuh thﬁ@ AR ther?a’lﬁ’eopane SUI tabl y 1,1 ,1
,2- tetrafl uoroethane It is desirable that the

f or mul &tanGlreatt PreRE: il Bt arrifos erTiofeNens

whi ch nayterpingsy ekeditiopshwhicp] erg rseftditty o o fensgie riatutpdqy Fregsi net
ozone Iaporigaant therld r@fering vaivg gimpke gitartetskrestet hat t he

formul ations are substantially free of

chl or Oﬁ}puﬂf,%&fch@m&peﬁeuedﬁ piEnaballlcd fose, €45h filkd &hieler is check-

weighed, coded with a batch number and packed into a tray for storage before release

testing.

Each filled canister is conveniently fitted into a suitable channelling device prior to use to
form a metered dose inhaler system for administration of the medicament into the lungs or

nasal cavity of a patient.

The chemical and physical stability and the pharmaceutical acceptability of the aerosol
formulations according to the invention may be determined by techniques well known to
those skilled in the art. Thus, for example, the chemical stability of the components may
be determined by HPLC assay, for example, after prolonged storage of the product.
Physical stability data may be gained from other conventional analytical techniques such
as, for example, by leak testing, by valve delivery assay (average shot weights per
actuation), by dose reproducibility assay (active ingredient per actuation) and spray

distribution analysis.
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CF3 CCI3 If desired the propellant may additionally
contain a volatile adjuvant such as a saturated
woydroemsbon, for exanple, propane, n-butane, PCT/US2007/064462
i sobut ane, pentane and isopentane or a dial kyl ether,
for exanple, dinethyl ether In general, up to 50% w w
of the propellant may conprise a volatile hydrocarbon,
for exanple, 1 to 30% w w However, formulations which
are substantially free of volatile adjuvants may be
preferred In certain cases, it may be desirable to
i ncl udesagpropri ate anounts of water, which can be
advant ageous in nodifying the dielectric properties of
t he propell ant Pol ar adjuvants which may, if desired,
be incorporated into the fornul ation according to the
present invention include, for exanple, C2-6aliphatic
al cohol™® "anhrtipoTaet & ths gerero AmustiRaireTing fodtsgefRarisY Peand
pr opy| @prsurey|by exventigrdiechiiauts irexempliy &y esehde Typpritienal meesuring
et hanolrartigk kite dytebutamplihe Yeeidd Impagterriredesidnedgninipic grrhynian buccal
quant i tdviesndbeongjialfiracoam Be GEcadempdetdd bt wkiaslned fo rgael tgeramount
adj uvant &paifi® of @cpst lHagl s@dfighed N @ardGestpds topkaMAd tide® Serdin
EXCESS refenda ¥ tw 38k B Ympelli 8L Rt AGREUB Aol & el adbRitidiobif0l Ve
the nMedhialRbh pkliEadlimddinss Joined ifERRlaY PeRRiRA, d88S
t han 1%@” WedlrerPr ?%ﬁgfp'foﬁlnhal@tgpHspargtust/oSyJ\gthcrgfquepg'lal%the
adJ uva%spuMQﬂractBﬁ % tﬁJ RLOYfOI‘nmglo sQJMLIéIFat'e néne ﬂ](é‘tﬁogr %d%g to

f:’glealr in;éa culatcla QQ reaérr;erbIe 0|on |s ére% enc% to’ l%lr%ea |ce frp%on whlcz%l sl vant

descri Xodrqalyactﬁe |ngre%|en?comﬁe<{ in étiges to $<<ero namlé dlaFSXtﬁl i ca I OEOd
No osz???ﬁ%i‘%@@&bpfrﬁ“%?%{’f" F’iBiﬁ? oaﬁf 'i’eb°ﬁ1§ﬁge LhpBEPREAES,
t he f offHf"SEIThEREYPebE b EalT Fastrdeymprie aetiy dpsqribsd
vol at i Prevealifieyage Soresprbre e5eeehistiae itsels f To# and dhe upper reaches
hydr oc afrthromeschiautcalt. 209 the Igket bagert redrdserting aeptpntiah systemie pragirtion
nbut anéroughshe albiré@ns ienha nese seriegppigarf@e or a di al kyl
ether, for exanple, dinethyl ether, (2) conventi onal
sur f acwvakrtSdobeQfihal@X &EPdsigned @l d@ive aditel dyit do@gel dF MibdtandftCher
SOr bi t @datoh br&Ju3dr &Jampicdin Ghe Rfige 613D to GRRBERIM: & nedicatidngraer
pol ari ty, for exanple, alcohols such as ethanol For
t he purposes of

Administration of medicament may be indicated for the treatment of mild, moderate,
severe acute or chronic symptoms or for prophylactic treatment. It will be appreciated that
the precise dose administered will depend on the age and condition of the patient, the
particular particulate medicament used and the frequency of administration and will
ultimately be at the discretion of the attendant physician. When combinations of
medicaments are employed the dose of each component of the combination will in general
be that employed for each component when used alone. Typically, administration may be
one or more times, for example, from 1 to 8 times per day, giving for example 1, 2, 3 or 4

puffs each time.

An appropriate dosing regime for other medicaments will be known or readily available to

persons skilled in the art.
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the invention, the term"substantially free" refers to
t he above conponent (s) being present in an anount
whedoomowes ect able limt The formnul ati on accor dPEUS207/064462
the present invention may optionally contain one or
nore further ingredients conventionally used in the
art of pharmaceutical aerosol formulation Such
optional ingredients include, but are not limted to,
taste maski ng agents, sugars, buffers, antioxidants,
wat er and chem cal stabilisers The invention also
ext endssaigoor mul ati ons as descri bed al ready which
consi st rather than conprise said elenments A further
enbodi nent of the invention is a seal ed contai ner
capable of withstanding the pressure required to
mai ntain the propellant as a liquid, such as a netered
dose i ATPAP@ErPect ¢ BATMETAT TYEVee ysese' Aocpprativlg @pFeie| formula (i) to
f or mul athenehthe SPRAE $esiver e dariatiigne the featernt eipifgimity, fppexaPredDYdose
I nhal ereduciog thevbitiverylaiprd degiatomRDS) efgwpeiviasdl engttedidossan, a
secured cap covering the can and a fornul ati on
net er i mgougralt\e sgdciticatat ed tientiaink @higapodyDiiess yis taa@t rdg@bsudes
a Sui t 3dnse CRARRAICI ARG ad EMhIdR sBiiad BdtbReConaRERidng NG
devi cese GQARE @.%pl;tsermcmeﬂals@ed ifeg¥ @l MBor@elpléAtidlrs AN @

Cyl I ndqo tr%@)lclu% of(é%ﬁer |n'te5e¢or Q&lﬁofﬁn@ﬁe%%% él\’hl ch
medi cament may be delivered fromthe fil I ed cani ster

VI a t h? Wt eng %oﬂ |t\|(1a<|ax\a/n$ etS soervgpﬁuspa%%r%mggntlonnu': h Of a
pati ent such as a pl ece actuat or DI cans
generally conprise a cont ai ner capabl e of w thstanding
t he vapour pressure of the propellant used such as a
pl ast i EXOF" %I astic-coated glass bottle or preferably a
nmetal can, for exan‘pl e, stainl ess steel, al um nium or
an al | 8gs 2 'e pogdurepit | onal |y be anodi sed,
I acquer. coat ed and/ o | astic-coated (e g incorporated
herein W°5Fé°f'eé?"éﬁ°63éa‘\7\l£‘€)‘ SATEY RETeYRT ‘i?“"ﬁﬁ?gl?waér al | of
t he i nBEPMWET S 119 PY Elegasptde 28'gat et st R FPied 2 iRfdr e
f | uor oeafitgesicr pyo vspipetas mespediuesrpedr o YT teptingorbireiestriogrrewd t h
one or bevprire ofiwnritf tha MAtsgera prinwehtwo times with a priming actuator and four

times to waste with the test actuator, shaking the units between each actuation. Two test

actuations were collected in the dose collection apparatus, shaking the unit between
actuations. The collection apparatus was rinsed with an appropriate volume of diluent,
and the rinsate with the collected dose was analyzed by conventional HPLC analysis. For
end of unit testing, the MDIs were actuated an additional 48 times to waste, shaking
between each actuation. The MDIs were then actuated four times to waste through a new
test actuator. Two test actuations were then collected in the dose collection apparatus,
shaking the unit between actuations. The collection apparatus was rinsed with an
appropriate volume of diluent, and the rinsate with the collected dose was analyzed by

conventional HPLC analysis.

The reported results are the average of ten units at both the beginning and end of unit
use.

Andersen Cascade Impactor (ACI) Method Procedures
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pol ymers), which container is closed with a netering
val ve The cap nay be secured onto the can via

wa@kaoraswss c wel di ng, screw fitting or crinpi ngPMDIUS2007/064462
taught herein may bePB61889WD prepared by nethods of
the art (e g , see Byron, above and W06/ 32099)
Preferably the canister is fitted wwth a cap assenbly,
wherein a drug netering valve is situated in the cap
and said cap is crinped in place In one enbodi nent of
the invention the netallic internal surface of the can
IS coarexssswd h a fl uoropol yner, nost preferably
bl ended with a non-fl uoropol yner I n another enbodi nment
the nmetallic internal surface of the can is coated
with a polyner blend of polytetrafl uoroethyl ene (PTFE)
and pol yet hersul fone (PES) In a further enbodi nent of
tSB?f ng\f rl\fnc!er%% Ctasr(]:%e Wgaclorq\llaqfll %h%asrggs%m led Ia %the o'\:/\/%rp nw%lss t
polytetra? PO os‘Tfone
( PES) ﬁ‘tﬂ"f%l%ﬂ"'i‘%ﬁ’ﬁ‘g e&%°&‘85°’8 YT af%& PrEYERE V556Nt i on
may obVP At &sthl et visgrasteniedgeidicrrBrans srgees et #y of
t he cafiPLerer andt ef LNt e AP HFRE ROy o 80Ty ey, naPdspts. The
exanpl énsatewss edtectadiyr ahabygichy topvettiowtHPEGapalysg, especi al |y
when manufacturing in bulk The netering val ves are
desi gnadtdoapd@bi ver a netered anount of the
f or nul akeitRiRorpBIndsaek Babibvdn and nmay i ncor porate a gasket
to prevent |eakage of propellant through the valve The

gasket chn@ﬁ? 12 o] %ﬁuo%ﬂya e #Urakﬁglocﬁyl)@!yﬁ% h%?@& ieQ mBRj£r i al
such aS0){0 an osta ?%(?err@ L7E tarl ot%m@%%ﬁuob estgret | en €,

chl orobutyl, 5rono and white

butadleneacr Ionltnle rubbers, but rubber and

neopr eREPRT § ABFBOGHFYLS %YF@XV&%%%&? PPy 2avail abl e

fron1nﬂﬁ@@ﬁ@@ﬂ@@?@W%@Wﬁm%ﬁ%%ﬂmﬂﬁmﬁﬁ@ aerosol industry,

for exanple, fromValois, France (e g DF10, DF30,

DF60) , CB@SLpaR-epii*-ﬂﬁ;({(ZLBKZ-f(yti_fO@Q-BK@@@/ﬁ-(fBﬁ@W)hy'and

3MNeot echrtglahihahexyldi{ue)bgnzBpuigyamidser (tm ) I n vari ous

enbodi ments, the MDIs may al so be used in conjunction

W th Obhﬁ)f)un&lb Y 41Q R @B-[(2, 6-dichlorobenzyl) oxy] ethoxy} hexyl) amino]-1-
hydroxyethyl}-2-(hydroxymethyl) phenol.

/mln he Li_nlhstre rlme wit] th(atestgcﬁjatélrtorﬁ)rto

Compound E - N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;

Example 1
Compound A, MDI, 25ug/act, 60 actuations

The cold-filling equipment, which comprises a stainless steel batching vessel with an air-
driven mixer and filling valve, was assembled. The propellant was chilled to about -60°C.
The batching vessel was chilled to at least -30°C and about half of the total chilled
propellant was added. The propellant was allowed to reach at least -50°C. With the mixer
running, 1.3013g of the biocompatible polymer comprising compounds of formula (Il) was

added for a concentration of 0.1% w/w relative to propellant followed by addition of
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such as, without limtation, overwap packages for
storing and containing the MDI's, including those
woleacnigesl in U S Patent No 6,1 19,853, 6, 179, RCT/BS2007/064462
6,315,1 12, 6, 352,152, 6,390,291 , 6,679,374, as well
as dose counter units such as, but not limted to,
those described in US Patent Nos 6,360, 739 and 6, 431
, 168 The formul ati ons of the invention nay be prepared
by di spersal of the nmedi canent of fornula (1) and the
bi oconpati bl e pol yner of formula (I1) in the
pr opel Pengsowam an appropriate container, for exanple,
with the aid of sonication or a high-shear m xer This
process is desirably carried out under controlled
hum dity conditi onsPB61889W0O A further aspect of this
i nvention conprises a process for filling the said
f or mul &¢3°%t?" Gorfed iyl §-I@Brrosrreand el 1 gulrRy-teerfreffvat®ar i ng
nmet hodsndasia! 4xeodi7prearbythivigeskill S-fuaromathyltegter bdwdrs eThsrkindiningebldi N
t he ar pro@fantphatieraoeib o ealtaaesros ado gt 1a@iandte: nay be
enpl oy edtahddd rinde N erdlir€4d @k vt Wel@ b M@ Quspaddn @ashdeLdnes
for theoGasoRm e @but ImMAC BLadYiIiRf thefvbl Jn@OhGaRlisgdner S
ThUS ﬁeQBera%}%mo |rme&|t@b@&g§lt M kThgﬁMalwade]uag tJ’&@LJ?Od a
net eri 919 ap\ér%}!rlytgﬂlllwgghp rF,um ePcQJn&} aﬁrﬂnuﬁlc%merg ‘Né‘#m”&l%h
form ars]pemfnpva%gﬁérget% é; HI %4?%(/&505%‘%0%&5 g.\rlgl\gelw%Tan’ent I S

added lant is

|mme$atﬁ?ylp (ﬁgfn the canls\‘ﬁr a](.lcﬁ:rlmpeti!~I Egch! %nlt was oerL‘Ia?eB% dellver a

pressure
manuf a8 PAG"Y %°§J§" 1> e BgerEe '}f”ﬂwf"dbvéar’? 8 8_’°”‘

pr opel I‘eﬁhﬁra‘“@df‘ﬂsaﬂﬁ?sﬁ@w? HEs 'S st byt enyrrdhatdbegt was
suspendPBn t"sti xed before recirculation to a filling
machi néorzpereliveasyriagthnit-tpg fstmuigtionstwiaie Preeggiasgersple Aesdiesd alioss t hen
fill edwthireexseptiontatao piwtrerticin gplymerloii@mylait) @astatied tetini st er | n
an al t emeatoh.ve process, an aliquot of the liquefied
formul ation is added to an open cani ster under

condi t ip&a SnitdAikyCBonBsu 4 MbIf HEE 25 bd act 8 sttudidds ENSUT €
fornul ati on does not vaporise, and then a netering
val ve &Lj.ABREk iRl hilf ckcdRihsicflent LiRieE Rlolg) e dRalat ches
Pr ePar G hf et HRGEH e Gbo. HE oot SELY i s Led ggani ster

i's che assumlngglla"? actuator deposition).

Surfactant-free 0.1% w/w of polymer of formula
(n
Initial 66 % 98 %
12 Week at 72 % 98 %

40°C/75%
relative

humidity

Table 1
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coded with a batch nunmber and packed into a tray for

storage before rel ease testing Each filled canister

i s

weonwwastesht |y fitted into a suitabl e channel | i PGI/US00T@4462
prior to use to forma netered dose inhaler systemfor

adm ni stration of the nmedi canent
cavity of a patient The chem ca
stability and the pharmaceutica
formul ati ons according to the invention may be
known to those skilled

nasal

aer osol
determ ned by techni ques wel |
i N t hepraagso¥dhius,
of the conponents nay be determ ned by HPLC assay,
after prolonged storage of the product

stability data may be gai ned from ot her
anal yti cal

exanp

Physi cal
conventi onal

e,

for exanple, t

techni q

he chem cal st abi

ues such as, for

into the |ungs or
and physica
acceptability of the

lity
f or

exanpl éaplegyhoysdigranprilyiof iy dualigses, eempang dyintiRagrAPn s ey

(aver ageessth BelativgeSiagsiat 8evigeop. nzééx uat i on) ,

by dose

reproduci bility assay (active ingredient per

act uat
The fi
accor g

ion) and spray distribution anal ysi sSPB6188

OVD

ne parti
ing to t

cle fdumctrit@a of t
he invention may

Arnhint At A

he1vay @ sdmerloGsrAlH
be neasupﬁd by

ati ons

convern

i npact
Cascade

tigpal—t

£~y
Ul exX

CL,IIIII L{u-’j‘?% I

ion by measuring particle

or is desi ﬂqnd to

auplc, hyycascade
size distributio

mmc fhn human

n The
uccal

cavity
t est
inhale
used h

=4 A~ B v~

)nchlal %ract and
gned to reveal

t he

ﬁ?ﬂb substance at vario

e8Py r ef erence to the

A~

the casiade | mpac
anount of deposit
us stages thereof
cascade i npaction"

L or
on of
As
assay

nmeans determ nation of the deposition of the enmtted

dose in pressurised inhal atfeke?s as defined i n European
Phar macopoei a,
" Pr epalriad Hafiexsrrectot ~domgdadd i MDD IREA 1AgPE licittL68 adilatioSU C h
techni ques enable the "respirable fraction" of the

aer 0SOlrapfe@EHAA t@etFin@m.cls Qachf (Fegle@ut,sactaegem@n@e seduhedopdsed

to calgggg&g t he

Section 2 9 18,

"respirable fr

5th edition

action'

is by reference

‘'fine particle fraction" which is the
Surfactant-free 0.1% w/w of polymer of formula
(n
Initial 17 % 24 %
12 Week at 16 % 22%
40°C/75%
relative
humidity
Table 3

Additional formulations of varying concentrations of biocompatible polymer of the present

invention were prepared by similar methods.
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anount of active ingredient collected in stages 3 to 5

(aerodynamc dianeter 1 1-4 7 nmm) which represents the
WO 209g/109988 act uati on expressed as a percent agePCF/US1087/064462

total anmount of active ingredient delivered per

actuation using the cascade | npactor nethod descri bed

above Earlier stages represent the aerosol device

itself, the throat and the upper reaches of the

bronchial tract, and the | ater stages representing

potential system c absorption through the wall of the

| ung wheatsowmy cause serious side effects Metered dose

i nhal ers are designed to deliver a fixed unit dosage

of nmedi canent per actuation or "puff", for exanple, in

the range of 10 to 5000 m crograns of medi canent per

puff Adm nistration of nedi canent may be indicated for

t he tré@tﬂﬁ@ﬁt of mId m)derate severe acute or

chroni &ompg B agtef g

be appreci at ed that the reC| se dose adm ni stered Wil |

depend”ber?”‘t THes e ‘qé‘e’éﬁ’amhcf g1t 1 BBt e gaEreHt " 4 he

par t i c MYy EEPE TR Gt &S TR e pierelge e chliqete f1q¢ -60°C

f r equenyp2ieing eerivaS c'ter e BT -8R dndabobharief the teigitdedy be at

t he di sreretantiverpdesf. Thiwsopgint was diawrd toyidagsat gash PP W\Fydtrthe mixer

conbi nanira1$37ed of treldhcamatpintoyma ranpzngdoonperds df famuig ses of

each cedmpon e trhcedatiob fie.1 Gandédtatd papelant, lolowddny BeR@ad be

t hat  eopdosedd, duQifiuoRarh2 &RRREBRNNExy S BE mathy DI XRo-

Ty pl c alarld%sta m@t 7§ Ean@tF $ parclld mrorpe@nylggg p%er EFQB %3§g oﬂ:ﬁ[§

for exmj(y% I£)19mo>9922[94ﬁ%)5%r§xy%er day, giving for

Of

exarrpl phenylethyTlanminophenyljet aeuni h Lpﬁen r amlde %nr ?H% T malpr | at e
?g;:j Pl coldéer%)gellzrng%gtgené%ﬁdé ug Itort}hEegoial vge%k?t :}38 a\cl)qlol-\:lll:A {3ﬁa a% the \/(\;II’]
art PB6 i‘@%@‘\/ﬁ”i&ﬁ‘&f’ﬁ‘é? AR08 P Y6 24°Fe T F HGRSPHCD 81 MPHVLI ves
t he us@°yroBryLonpratimres BErsHeathedP wisraiimar=fri ) to
enhanc &mpersrepprrogimet e BRAC®! B0 e Warhausid Wat riustey tydplwer
cont enthe gpricfrigte Fiveight. Fluggrolgnepmagidalumifyy canstde e¢raitjedttd tee
rel ati vecigfilawrdatdetdeypiafA Gre. { RDEPFeMark hovaliends vi dual
emtt ednrrd@éidﬁ/ placed on the canister and crimped. Each unit was formulated to deliver a

total of about 100 actuations. The formulations were then allowed to warm to room

temperature and spray tested two times to waste, in order to ensure that the unit was
working correctly.

Comparative surfactant-free formulations were prepared as generally described above
with the exception that no biocompatible polymer of formula (1) was added to the

formulation.

Dose Uniformity — Compound A in combination with Compound B, MDI, HFA 134a,
25/10ug/act, 60 actuations

Table 4 shows the overall mean dose of medicament delivered through the actuator,
combining beginning and end of use doses.

The target output of Compound B is 8.5 ug (assuming 15% actuator deposition).
The target output of Compound A is 22.5ug (assuming 10% actuator deposition).
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Thr oughout the specification and the clains which
follow, unless the context requires otherw se, the

wawnd/10sespri se', and vari ati ons such as ' conpPCBHES2007/064462

and 'conmprising', will be understood to inply the
inclusion of a stated integer or step or group of

i ntegers but not to the exclusion of any other integer
or step or group of integers or steps The foll ow ng
non-limting exanples serve to illustrate the

i nventi on EXAMPLES Dose Through Unit (DTU) Method

Pr ocedeeamoitie dose col |l ecti on apparatus (500n
separatory funnel with a cotton plug) was assenbl ed
and the flowrate was set to 20L/mn Test units were
stored at anbient conditions for two weeks after

manuf acture prior to DTU testing For the testing at

t he begi nni ng &P™CHEEB Gefrenentt he VDI LCMRRYE G9MPoREH t\wo
times W th a Bkt cdstmat or ang-iRmhed TS & wast e
wi th the test actuatior, shakiing/the units between each
actuati on Two™Pest acdPi%tions were col | ect¥® P'n the
dose col |l ectiion apparatusy shaking the unbiubet ween
act uatiions The rrzl | ection apparatus was il nqpn;i wilt h an
appropf™te vol (e of dfi’tient, and PHe rins&¥ & wilth
the collected dose was anal yzed| by conventional HPLC

anal yS 12S'W':9rt nns;l3 /gf uni-t }est i ng, teg? MDLs wer e
eeK a (] 1 °
act uat/ed addi't’ onal ﬁ8 times/to waste sﬁaklng

betmeenwéﬁﬁh actuation The MDI s were then actuated
four tifgs to waste through a new test actuator Two
test actuations were then collected in the dose
coIIecPWﬁW’apparatus, shaking the unit between
act uations The colttection apparatus was rinsed with an
appropriate volune of diluent, and the rinsate with
the coll ected dose was anaF%%éd by conventional HPLC
anal ysirsie 5bawd epeEsigad: ifa@igdldbss, &menidgbginavaragai @t ten
units at both the be inningmend end of unit use

doses (% Relative Standard Deviation, n=

Compound B Component Compound A Component
Surfactant- | 0.1% w/w of Surfactant-free | 0.1% w/w of
free polymer of polymer of
formula (I1) formula (I1)
Initial 11.8 % 58 % 11.7 % 26 %
12 Week at 10.3 % 6.1% 9.6 % 21%
40°C/75%
relative
humidity
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Ander sen Cascade | npactor (ACI) Mt hod

Procedur esPB61889W0 The Andersen Cascade | npactor Mark

WO L00fAGI6Y8 was assenbl ed and the flow rate was BEL/USTHOR@4462

3 L/min The units were primed four times with the test
actuator prior to dose collection, shaking between
actuations Between 5 and 20 actuations were col |l ected
in the ACI assenbly The ACI was di sassenbl ed and the
conponents were rinsed with an appropriate anount of
sol vent that ensures dissolution of all fornulation

i ngr edipengsgvdhe rinsate was col |l ected for anal ysis by
conventional HPLC anal ysis Test Conpounds The test
conmpounds were as follows Conmpound A - 6a,

9a-Di fluoro-17a-[ (2-furanyl carbonyl ) oxy] -1

1b- hydr oxy- 16a- net hyl - 3- oxo-androsta-1 , 4-d

i ene- 17b-car bot hi oi ¢ acid $&¥¥&yor onet hyl ester

Conmpou Rigk Hrticte Fraction — Compound A in combination with a Compound B, MDI, HFA 134a,

N[ 2- hygly QK Yo udidnd R) - 1- hydr oxy-2-[[ 2- 4-[[ (2R) - 2- hydr ox
y-2- phenyl et hyl | am no] phenyl ] et hyl ] am

i no] et I I i -

(s PR R QAR G RO bodsr e ot ny
[) - phéereyt] Gr&enipgdnd B nee)die oy F9mexgd b2y | ) benzenesul f onam
i de Conpound D - 4-{(1R)-2-[(6-{2-[(2, 6-d

i chl orobenzyl) oxy] ethoxy} hexyl) am no]-1-

hydr oxyet hyl } - 2- (hydr oxynet hyl ) phenol Conpound E -
N-{2-[4-(3-phenyl - 4- net hoxyphenyl ) am

i nophenyl ] et hyl } - 2- hydr oxy- 2- ( 8-

hydr oxy- 2( 1H) - qui nol i non-5-yl ) et hyl am ne,

Exanmple 1

Compound A. MDI. 25"a/act. 60 actuations The
col d- filli [ nt ., which conﬂrisesggisLaLpLess
: ombound, B Compopent TP Compound A Componen
st eel |batching Vessel W Th an airdilven nm xer and
filling val ve,swasntaosendloed | Thesysicapatd ants was
chilled to abof}'ég B 60%olymer of polymer of
formula (I1) formula (I1)
Initial 20 % 25 % 18 % 32 %
12 Week at 21 % 26 % 18 % 35%
40°C/75%
relative
humidity
Table 6

Additional formulations of varying concentrations of biocompatible polymer of the present
invention were prepared by similar methods.

Example 3: Compound A in combination with Compound C, MDI, 25/12.5uqg/act, 60
actuations
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The batching vessel was chilled to at | east -30C and
about half of the total chilled propellant was added
wab@7pewprel | ant was all owed to reach at | east PEGODUSA0T/064462
the m xer running, 1 301 3g of the bioconpatible
pol ynmer conprising conpounds of fornula (I1) was added
for a concentration of 0 1%V w rel ative to propellant
foll owed by addition of PB61889WD 0 4294g of 6a,
a-di fluoro-i/ a-p-furanyl carbonyl Joxyl -H b-hydr oxy-i
ga- net hyl - S- oxoandrosta- 1 ,4-diene-17b-carboth ioic
aci d Seedigsaronet hyl ester powder The remaining col d
propel | ant was then added up to the total weight of
1299 g of HFA 134a, and the containers rinsed to
ensure all the powders were added The suspensi on was
m xed at about 3000 rpm for about 15 m nutes Before
filling the MD units, the fornulation tenperature was
conf i r Mgt Hindrauirgie (i ichegGets o aainfeps| sfef! pRiFhigerPey @ Witigrsair-
adj ust edentnixeiched filingerpivet Wreassgmpeco[he prevel@ntfvas| chillegie g £60°C.
FI uor opieloyteney vesseabsetliiea o dndas t3orc e@inbosth@trosthasgd eilddi | | ed t o
t he spe6pelahterad didel. TMEIr@EIENt {2 BIGRL fo réhendit IgpstadoecHFRA thk da A
Val oi s kim0 sbdag dt th&kbcdtphidiEpWRS cdmpidBEboRiotlayor RimaE @tva®n
the c aQAd&If@Ewe@E}dddﬁ b FPBEhg BRE Bo 4 A7 WRSHuEQE ey oy R fhpt O
del i Ve%y %xy 18} r%lthylg xo%pq%létg J‘Q@ge %%Ea%%&uo@&% STQ%methyl ester

I g:'rpnglr gt Id er and O\Q\%Eg of Z¥ (4 ({(QJ%IE rgdmiy \%%l%{dro%myfiroxyme hgl{n ’ in
or der P*Zf”yé"r‘i% t?F“é”?e?Y%“f‘ PHEERPE NS WPk Py @BPE BEt | y
Conpar &Pre{A8 “auher aETane I Pe'¢etb A 70e AT 0RE: iﬂiétFeé”mmérﬁar ed
as gendrHl PuFELETHowed VaitRItRd. T LReneiPIeraRRtee BEtodO% hat
no bi ocrgaceyt i renuise [Byferekinghe MObniautheionfyi4tion tapaesatiseded t o
t he f orqvirhaitid be Brolese'e. Wrvififing vatve gs adi ot draivadheApprdvBle fil HFA
134a. 2Emg/fFagdeoyr@ofed biuaiiumomBters adnd fted 1o tBRBVIR: fit veght
over al kargaferaay oS €348 h vaRhiF ook Bd vatkedab ety bt gh t he
act uat ednisterGRIEIHDA. Rgen BRAGEIWIhINGd B B&lveENBla BTabcUS® ClRSRE The
tar gE‘t T}Qlﬂrrﬂﬂé&onme_reqreyﬂomie&o ng 5 rdd8 leaﬁétratu(e@&i%ls*m tdd@d tJ«Q %
act uat %es QQ\IQQQSI"] Brl:le@tg )ensure that the unit was working correctly.

Comparative surfactant-free formulations were prepared as generally described above

with the exception that no biocompatible polymer of formula (1) was added to the

formulation.

Dose Uniformity — Compound A in combination with Compound C, MDI, HFA 134a,
25/12.5pg/act, 60 actuations

Table 7 shows the overall mean dose of medicament delivered through the actuator,
combining beginning and end of use doses.

The target output of Compound C is 11.3 ug (assuming 10% actuator deposition).
The target output of Compound A is 22.5ug (assuming 10% actuator deposition).

Compound C Component Compound A Component
Surfactant- 0.1% wiw Surfactant-free | 0.1% wiw
free polymer of polymer of

formula (I1) formula (I1)
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Tabl e 1PB61889WD Tabl e 2 shows the variability of

i ndi vi

dual

doses,

Fine Particle Fraction -Conpound A, MDI

25nq/ act

conbi ni ng begi nning and end of use

w@lo®ea09698 Rel ati ve Standard Devi ati on, n=20) Te@I/E8SR07/064462

HFA 134a,

60 actuations Table 3 shows the Fine

Particle Fraction (FPF) expressed as percentage of

25ng

t he total

dose target Table 3 Additiona

fornul ati ons of varying concentrations of

bi oconpati bl e pol yner of the present

pr epar esbiggwsi m | ar

nmet hodsPB61889W0 Exanpl e 2

i nventi on were

Compound A in conbination with Conmpound B. MDI. 25/1
0"qg/act. 60 actuations The cold-filling equiprent,

whi ch conprises a stainless steel batching vessel wth
an airdriven mxer and filling valve, was assenbl ed
The priopé?| ant 84as chi I¥&d t o about>% 60C TH& *bat chi ng
vessell was chilled to at |east -30C and |about half of
t he t otaleechi | bl propeidyant | was atided The 1propel | ant
was al|l omed| to reach at |east -50C Wth the m xer
runni ngeecis 0379g of [t he bi oconpati bl e pal yner
conprisksg conmpounds of fornula (11) was added for a
concerm&@%yon of 01 %wwrelative to propellani,

f ol | owed I'“y' the—addi-t+on—of—0 9564” of

a-di fl uoro- |/ a- p- furanylcqrpgnyIJony H b- hydr oxy- i

qa- met

acid S-

h

Hras

X0
shows the, v:

oronet

?}rgtfm% F rt%

|V|dua| doses combinin

er powdér a

di ene-17b-

car both i

oi C

ﬁaegﬁmrfgwnd of l_f_SG N [ 2.

hydr oxyosée/z{F(elitRéStédamdatuwxr}#m [[2-4-[[ (2R - 2- hydr oxy- 2-
phenyl et hyl ] am i no] phenyl ] et hyl ] am
i no] et hyl ] phenyl ] formam i de powder The remai ning cold

propel l ant was then added up to the total weight,
g of HFA 134 and the
Compound C Component Compound A Component
Surfactant- | 0.1% wiw Surfactant-free | 0.1% wiw
free polymer of polymer of
formula (I1) formula (I1)
Initial 6.9 % 3.9% 72% 36%
12 Week at 10.0 % 4.3 % 9.9% 36%
40°C/75
relative
humidity

Table 8

1033

Fine Particle Fraction - Compound A in combination with Compound C, MDI, HFA 134a,

25/12.5pg/act, 60 actuations

Table 9 shows the Fine Particle Fraction (FPF) expressed as a percentage of the total

dose target, for Compound C, 12.5 pg and for Compound A, 25ug.
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containers rinsed to ensure all the powders were added

The suspension was m xed at about 3000 rpm for about
waomiepspes Before filling the MDI units, the PCT/US2007/064462

formul ation tenperature was confirmed to be about -60C

The filling valve was adjusted to deliver the

appropriate fill weight Fluoropolyner coated al um num

canisters were filled to the specific fill weight

target, 7 3 g of HFA 134a A Val ois DF60 Mark 66 val ve

was i mmedi ately placed on the canister and crinped

Each umediseams fornmul ated to deliver a total of about

100 actuations The formul ati ons were then allowed to

warmto roomtenperature and spray tested two tines to

waste, in order to ensure that the unit was working

correctly Conparative surfactant-free fornmul ations

wer e prepar ed CACYEREPEPISY descri eTPreaBoTEPHETth t he

except|i on t hatcat bi dowpat i bl e Sphbtarkier | A% or nul a

(I'l') was added to theliheaeimul ation Dose Umeirerom ty -

Conpound A | n conbi natmuem w t h |Conpound |BmuDh. HFA

134a. ZmdilOua/ aoct. 60 agtuat|ons Table 4 shaws the

overal|l nmean dose of nedi canent| delivered through the

act uat g wec oMb Ng rbegepningand gng of —usgdoses The
target ,output of Conpound B is 8 5 ng (assum ng 15%
act uator  deposi tion The target| output of Conpound A
is 22 5100 (assum ng|10% act uat ar deposi t|/i on) PB61889WD
Tabl e [4"™3bl e 5 shows the variability ofl individual
doses, conbini ng begi nning and end of use doses (%
Rel ative Standard Devi ati od22e8=20) PB61889WD Tabl e 5
Fine Particle Fraction - Conpound A in conbination

Wi th aEfmnedeompobhd AN liombibiign iR Sempound D, MDI 1001100 palact, 60

actuations

The cold-filling equipment, which consists of a stainless steel batching vessel with an air-
driven mixer and filling valve, was assembled. The propellant was chilled to about -60°C.
The batching vessel was chilled to at least -30°C and about half of the total chilled
propellant was added. The propellant was allowed to reach at least -50°C. With the mixer
running, 4.3119g of the biocompatible polymer comprising compounds of formula (Il) was
added followed by addition of 5.6562¢g of 6, 9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-
hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester
powder and 9.0090g of 4-{(1R)-2-[(6-{2-[(2, 6-dichlorobenzyl) oxy] ethoxy} hexyl) amino]-
1-hydroxyethyl}-2-(hydroxymethyl) phenol powder. The remaining cold propellant was
then added up to the total weight, 4294 g of HFA 134a, and the containers rinsed to
ensure all the powders were added. The suspension was mixed at about 3000 rpm for
about 15 minutes. Before filling the MDI units, the formulation temperature was confirmed
to be about -60°C. The filling valve was adjusted to deliver the appropriate fill weight.
Fluoropolymer coated aluminum canisters were filled to the specific fill weight target, 7.3 g
of HFA 134a. A Bespak BK357930MT valve was immediately placed on the canister and
crimped. Each unit was formulated to deliver a total of about 100 actuations. The
formulations were then allowed to warm to room temperature and spray tested two times
to waste, in order to ensure that the unit was working correctly.
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25nq/ act

60 actuations Table 6 shows the Fine

Particle Fraction expressed as a percentage of the

w0 2a0alowesse tar get,
Compound A, 25ngy Table 6 Additional

formul a

for Conmpound B, 10 ng and POF/US1987/064462

ti ons of

varyi ng concentrations of bioconpatible polynmer of the

pr esent

i nvention were prepared by simlar

met hods

Exanpl e 3: Conpound A in conbination with Conpound C

MDI .

25/ 12. 5ug/ act,

cold-filling equipnent,

st eel
filling val ve,

chilled to about

to at | east

betigshvang vesse

60 actuati onsPB61889WD The

whi ch consists of a stainless

with an airdriven m xer and

was assenbl ed The propell ant was

-60C The batchi ng vessel
-30C and about half of the total

was chill ed

chilled

propellant_mas added The propellant was allomed to

t he bi

it

0379 of

ymer conpri sing conpounds of

formula (11) was added followed by addition of O 5944¢g
of 6a, Tér-1Tihévs the pverallméardoeelifer aroydh hatcvasrycbony | - 1 1b-
hydr ox yegh@a-attebdbylse. 3- 0X0- andr ost a- 1

, 4- di eng-talgbloub@st Bstbdind 004 ® p@Gdsthing1d9 Q4 18RdsIAA)

ester

pOWd er T@%e&ut?‘]& @g'lp(Qlﬁd Ais 90 pg (assuming 10% actuator deposition)

3-(4-{[6-({(2R) - 2- hydr oxy- 2-

hyv] 1

[ 4- hydr oxy- 3- (hydr oxynet hy

| )- phenyl]ett
i no) hexyl ] oxy}
remai ni ng col ¢

yl!am
but yl ) ben

1 propell a
Lt Lt

Compound

genesy ?for
?mponen

Aas the

Comppua

S o

e powder The

to the

total weight,
rinsed to ensi
suspensi on wag

1797 g of
ure all th
5 m xed at

01K {344,
PV BRI
(lgbout 300

o3 Phe c
RME CHY B
¢)rpm for

ont ai ners
The
about 15

m nut es Bef or ¢
tenperature we

2inifigl | | 1 ng
as confirn

t hel@®l un
ed to be 4

\bout

I ts106t%he f
- 60C

ormul ati on
The filling

val ve was adj |
wei ght Fl uor of
filled to the

istveek &0 (

D@be/BRI
@eﬁgﬂutnad.

jel i war t he
nat ed al um
fill weigh

» appriopri a

num cani st
t target,

te fill
ers were
7 3 g of

HFA 134a A Val
pl aced on the

Narl AR v~
IVU.I K 00 'V

Table 10

|l vt \w e
I've Was 111

nedi atel y

Table 11 shows the variability of individual doses, combined beginning and end of use (%

Relative Standard Deviation, n=20)

Compound D

Component

Compound A

Component

0.1% w/w of
polymer of formula

(mn

0.1% w/w of

polymer of formula

(n

Initial

25%

26%

12 Week at
40°C/75%

relative humidity

31%

23%
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cani ster and crinped Each unit was fornulated to
deliver a total of about 100 actuations The

W0 2008 ons were then allowed to warmto rooPET/US2007/064462
tenperature and spray tested two tines to waste, in
order to ensure that the unit was working correctly
Conparative surfactant-free fornul ati ons were prepared
as generally described above with the exception that
no bi oconpati bl e polynmer of fornula (11) was added to
the fornmulation Dose Uniformty - Conpound A in
conbi nasdaigawvaM t h Conpound C. MDI. HFA 134a. 25/12
5ug/ act, 60 actuations Table 7 shows the overall nean
dose of nedi canent delivered through the actuator,
combi ni ng begi nni ng and end of use doses The target
out put of Conpound Cis 11 3 ng (assum ng 10% act uat or
deposition) The target out p%Yef Conpound A is 22 5ngy
(assun1ng 10@6actuator dep05|t|on)PB61889mo Table 7
Tabl e 8inets Q- © bes
conblnumgimagmﬂnuuggﬂnd end of use dose (WbReIat|ve
St andard Devi ation, n=20) Table 8 Fine Particle
Fract i ofbie-12 0RO HRtParkid Fhcto ORI Saibssda Bs ddelditagelifRasend C,
MO, Hede g @+ cohméudcd, ROHY, 8 for coRBbuRGl 44dllgi ons Tabl e 9
shows the Fine Particle Fraction (FPF) expressed as a
per cent age of -theteotal-dose-targe Compound C
12 5 ng and for Conp n@iﬁijﬁ%ngpgz:gg WO Tabl e 9
Exanpl e 4: Conpound iR Conbi nat.i N W th _Conmpound D.
MDL 100/ 100 ua/act. 60 %H%fﬁ on_(’”’W’W°f

polymer of formula | polymer of formula

(mn (n

t

0]
A
6

Initial 32% 21%
12 Week at 27 % 19 %
40°C/75%

relative humidity

Table 12

Example 5: Compound A in combination with Compound E, MDI 100/50 pg/act, 60

actuations

The cold-filling equipment, which consists of a stainless steel batching vessel with an air-
driven mixer and filling valve, was assembled. The propellant was chilled to about -60°C.
The batching vessel was chilled to at least -30°C and about half of the total chilled
propellant was added. The propellant was allowed to reach at least -50°C. With the mixer
running, 3.7025g of the biocompatible polymer comprising compounds of formula (Il) was
added followed by addition of 2.4286g of 6, 9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-
hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester
powder and 6.9699g of N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyllethyl}-2-hydroxy-
2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine powder. The remaining cold propellant
was then added up to the total weight, 3691 g of HFA 134a, and the containers rinsed to

ensure all the powders were added. The suspension was mixed at about 3000 rpm for

34



The cold-filling equi pnent, which consists of a
stai nl ess steel batching vessel with an airdriven

worRoognowmegl filling valve, was assenbl ed The pre@EEUS2NT/064462

was chilled to about -60C The batching vessel was
chilled to at | east -30C and about half of the total
chilled propellant was added The propellant was

all owed to reach at least -50C Wth the m xer running,
4 3 1199 of the bioconpatible polyner conprising
conmpounds of fornula (11) was added fol |l owed by

addi t i ess1@bwd 6562g of 6a, 9a-difluoro-17

a-[ (2-furanyl carbonyl )oxy]-1 1b-

hydr oxy- 16a- net hyl - 3- oxo- andr ost a- 1

, 4-di ene-17b-carboth ioic acid S-fluoronethyl ester
powder and 9 009Qg of 4-{(1R)-2-[(6-{2-[(2, 6-d

i chl or ngﬁ%vwﬁes(ﬁgV}e fillng ﬁm}lnith@?W)llatigﬁ?nﬁthgre was confirmed

1- hydr ey erH WP T - Dhe(ifng vaive xap aera b Jelivatieaeprorige et The

r emai niFipgeereiettogtad elperuin ganisterpumese fitldd eorhe aelie dl waight tamett7l3e

t ot al weiFgists. A 8204 Bips9$oMFFeAe a8 denedigaydiadehe teombtaiamer S
ri nsed cirpede BEUInEwa Fotmulatatio {RoMchadtaBor suadt @o adldecs. Tikke

S US pen Sin@RtioWREre Fbn@dl et waaARQ tobm B0RR ke Pidsfr & festad@d tinesl 5

M nut e% WBeS Ab&er bkdslrd AGnt Bewd¥riddRdrtsy. the formul ation
tenperature was confirmed to be about -60C The filling
val ve vvas adj usted to deliver the appropriate fill

}I\IE: lgh::j Dose Hr?frr%pmc ! d ant %ldatlc%lw% omuomd%q\/erl ’?’OB J S/at‘:@%& e
HFA 133%‘%espak BK357930MI' val ve was i rmedl at el y

pl aced on the canister and crinped Each unit was

f or mul APPEQ o= gePrgETeanfote g iyre &P“ga%iﬁ“ati@e“b&&% uati ons
The foPI#INEETGH ®ere then allowed to warmto room

t enper atedarast ogiprtiof Seyrenpd E ieetue (ssting 10% srivaorteposiienst e, i n
order (e taxaiuputof Corabund fie45un (atsurgids 0% \vestukter dgyosition)

correct| yPB61889WD Dose Uniformity - Conpound A in
conbi nati on wi th Conpoutghpddnd HFA-|E34baund®l 100/ 100

ug/ act, 60 actuations 'ra@lp@]er;l,o shewsodhie overall nean
dose del i ver ed—throughthe,agt uat gy w&erbini ng

begi nni ng and end of usg, The 4 ArLISh QW RHE ©f conpound

Dis 90 ng (assum ng 1(%act uat or ((eposi ti1on)

Initial 104 % 104 %

12 Week at 106 % 109 %
40°C/75%

relative humidity

Table 13

Table 14 shows the variability of individual doses, combined beginning and end of use (%

Relative Standard Deviation, n=20)

Compound E Compound A

Component Component
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The target output of compound Ais 90 ng (assum ng 10%
actuator deposition) Table 10 Table 11 shows the

wQ a007ab86p8 t y of

i ndi vi dual

doses,

conbined b

e gPCNUSLY07/064462

and end of use (% Rel ative Standard Devi ati on
n=20) PB61889WD Tabl e 11 Fine Particle Fraction -

Co
VDI

100/ 100 ug/ act,

npound A in conbination with Conpound D. HFA- 134a.
60 actuations Table 12 shows the

Fine Particle Fraction (FPF) expressed as a percentage

of the tota

dose target,

for Compound D, 100 ny,

and

for Compogsago A, 100ng Table 12 Exanple 5: Conpound A

in conbination with Conpound E. MD1 100/50 ug/act.
actuations The cold-filling equi prent,
of a stainless stee
m xer and filling valve,

bat chi ng vessel
was assenbl ed The

whi ¢

60
h consists

with an airdriven

was chilled tg
chilled to at
chilled propel

D about - ¢
| east - 3(
| ant was

0 THE bat
DRyeeidf ferhitzy
édded The

e MY vess
olhiygy| of forgyfla
P opel | ant

propel | ant
el was

t he total
was

all owed to re:
3 7025g of the

ikl at | eé
> bi oconpz

st 260C W
ati bl e poly

th he m X
mer conpri

er running,
si ng

conmpounds of f
addition of 2
9a-di fluoro-1

ol & (1
#288g of
D@at[v% f%mltzl Hr

) —wags, adag
6a,

anyl car bon

0-ahdrost g

edfighd owe

yI)oxy]-l

d by
1b-

hydr oxy- 16a- nmet

, 4-di ene-17b- carboth |0|c acid S-fl uoronet hyl

pomder and 6 9699g of

N-{2-[4- ﬂ3 phenyl

|nophe*‘

i non- Sﬁ%i#@ﬂﬁylan1|ne pomder The renalnlng cold
propel l ant was then added up to the total

4 net

Table 14

hoxyphenyl

binajio

.|.

wei ght,

ester

3691

g of HFdie13shews thaFick Patie® Feotiat EfFN@Pressqd enseatateaf terigalr e al |
t he povwdetsgetwesrpoadded pd e osuspenial D was m xed at
about 3000 rpm f or PB61889WD

Compound E

Component

Compound A

Component

0.1% w/w of
polymer of formula

(mn

0.1% w/w of
polymer of formula

(n

Initial

26 %

23%

12 Week at
40°C/75%

relative humidity

28%

22 %

Table 15

Additional formulations of varying concentrations of biocompatible polymer of the present

invention were prepared by similar methods.
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about 15 minutes Before filling the MO wunits, the
formul ati on tenperature was confirnmed to be about -60C
wab@7fiddebs ng val ve was adj usted to deliver thePCT/US2007/064462
appropriate fill weight Fluoropolyner coated al um num
canisters were filled to the specific fill weight
target, 7 3 g of HFA 134a A Bespak BK357930MI val ve
was i medi ately placed on the canister and crinped
Each unit was fornulated to deliver a total of about
100 actuations The formul ations were then allowed to
war m t eeqigeme t enperat ure and spray tested two tines to
waste, in order to ensure that the unit was working
correctly Dose Uniformty - Conpound E in conbination
wi th Conpound A. MDI 100/50 ug/act. 60 actuations
Tabl e 13 shows the overall nean dose delivered through
t he act'G&dte;"EBIABR A ée FET SN e ECcraprd 1T OTT Hre@eThe
t ar get theudh araivess TEEMpROIEFRY offthe pigcodx@tibiyggolymas s A RIiRtr 3%
act uat orreag@pPR!S b topEMRtio ¢ e leph®. te tv/w olativp teterorsflantConpound A
is 45 ng (assum ng 10% actuator deposition) Table 13
Tabl e 1k dath@sBppbdne shedthit &b bdditich yf aGibeoingathie\pblyihdad thehpses
conmbi Netnidegk pHaima@utiadgdoe ket m@dtiorUs td rSduRelaadviity & indlicamdar d
Devi at kg, n=20) PB61889WD Tabl e 14 Fine Particle Mss
- Conpound A in Conbination with Conpound E. M
100/ 50 ug/act. 60 actuations Table 15 shows the Fine
Particle Fraction (FPF) expressed as percentage of the
total dose target of Conpound E, 100 ng and for
Conmpound A, 50ng Table 15 Additional fornulations of
varyi ng concentrations of bioconpatible polynmer of the
present

37



i nvention were prepared by simlar nethodsPB61889WD W
consider that the data and the figures show an

W0 pwraewses i n dose and FPF delivered through theCTEB2087/064462
as the concentration of the bioconpatible polyner in
the fornmulation is increased up to a concentration of
at least 0 1 %W wrelative to propellant The data al so
appear to show that the addition of a bioconpatible
pol ynmer of the present invention to a pharnmaceutica
aerosol fornulation |eads to reduced variability of
i ndi vi éemassodosesPB61889WO CLAI M5 1 A pharnmaceuti ca
aerosol formulation conprising i) a therapeutically
ef fective amount of particul ate nedi canent of fornul a
(1) or a solvate thereof, (ii) a propellant selected
fromthe group consisting of 1,1 ,1
,2-tetrafluoroethane or 1,1 ,1
, 2, 3, 3E3™WMFept af | uor o- n- propane or m xtures thereof,
and (M) a bioconpatible polynmer conprising one or
nor e Cconpormesacedicaf sospiidraulaidnkcdmpwsiner ei n N and m
i ndependently represent an integer of at |east one and
t he i ngepaneanty RRE agent of pdrid@itedfedidmatdiomul i t he
bi oconpati bl e polyner is between 6 and 25, and each
unit of forrmula is independentlycin the D or L
configurati onPB61889WD 2 A PR fraceut i cal aer osol
forrmulation as clainmed in ck@ erein the
i ndependent average vaPue s Ao
bi oconpati bl e pol ymer "l"r
phar maceuti cal aer og
1l or claim2in i
formula (1) is 6a, :
9a-difluoro-17a-[ (2- furanylcarbonyl)oxy] 1 1b-
hydroxﬁ”f%ﬁmﬁﬁ?%yl 3- 0x0- androst a- 1

4-di ene-17b-carboth ioic acid S-fluoronethyl ester

(i) a propellant selected from the group consisting of 1,1,1,2-tetrafluoroethane or

|ation as clained in claim
partigul ate nmedi canent of

1,1,1,2,3,3,3-heptafluoro-n-propane or mixtures thereof; and

(iii) @ biocompatible polymer comprising one or more compounds of formula (1)

Q
0 H
N O——C(O)CH
CH3(O)C+O\(MH—N/\/ #H/ %F (O)CH,
CH
CH,

3 (n

wherein n and m independently represent an integer of at least one and the independent
average value of n and m in the biocompatible polymer is between 6 and 25; and each
unit of formula
(o]
+o#
CH,

is independently in the D or L configuration.



4 A pharmaceutical aerosol fornulation as clained in
any one of clains 1 to 3 characterised in that the
w@ovpooes of fornula (1) is in unsolvated forPGI/BS2007/064462
pharmaceuti cal aerosol formulation as clained in claim
4 wherein the conmpound of formula (1) is in the form
of Form 1 pol ynorph 6 A pharnaceutical aerosol
formulation as clained in any one of clains 1 to 5 in
which the propellant is 1, 1, 1, 2-tetrafl uoroethane 7
A pharmaceuti cal aerosol fornulation as clainmed in any
one of pedipws 1 to 5 in which the propellant is 1,1 ,1
, 2, 3,3, 3-hept af | uoro-n-propane 8 A pharnaceuti cal
aerosol fornulation as clained in any one of clainms 1
to 7 in which the bioconpatible polynmer is present in
the range fromO0O 0025%to 3% wWw relative to
pr opel Pant APhAM3sER Feiese ipeuEier asgl@ifessolamt ot eitn it i on as
cl ai meddgrendest aagrage Blug 4N &R M EhhePipeemisis eelnsat Hewbee 7 el y ner
is present in the range fromO 01%to 0O 5% w w
rel ati ve tophphapeial aandol idhuiafonpdidemetic edit 1 € edim aie vos ok
f or mul @irtic@dt nBicatbribr RxIa 1)Ms 66 | 9@ kilorB.1 Ao 2-idkahy G foobyN&y]-11p-
bi oconpalok,AbEmddR s ¥iBRkdrdsts 1, RE&S SR kartlofioil 28 sh@RE&,fL@M O
05%to 0 2% wwrelative to propellant 11 A

phar rrag_eut A &al Q@ga asr((?))slolffgrnQUrl |on|asa(§al|m%g]in aanS on% lofacfairn!’se‘ptog n any

one of claims & L0 rrher conpri Si one or nore
O o PR ool LS SHTRELELRG, ST O 1
pharmaceutical aerosol formulation as clained in claim
11 in whi chPERFEISHEPRET ™RV AEFEGET T €4 Y8R s YBPedYent
is a b2iueHadhd Beeprdermdgeniest 13 A phar maceuti cal
aerosol formulation as clained in 12 wherein the b2-
adr enok.eceptremagicahzegbol fosnuigtioh ectaed ifi prorPne of claims 1 to 5 in

which the propellantis 1, 1, 1, 2-tetrafluoroethane.

7. A pharmaceutical aerosol formulation as claimed in any one of claims 1 to 5 in
which the propellant is 1,1,1,2,3,3,3-heptafluoro-n-propane.

8. A pharmaceutical aerosol formulation as claimed in any one of claims 1 to 7 in
which the biocompatible polymer is present in the range from 0.0025% to 3% w/w relative

to propellant.

9. A pharmaceutical aerosol formulation as claimed in claim 8 in which the
biocompatible polymer is present in the range from 0.01% to 0.5% wi/w relative to

propellant.
10. A pharmaceutical aerosol formulation as claimed in claim 9 in which the
biocompatible polymer is present in the range from 0.05% to 0.2% wi/w relative to

propellant.

1. A pharmaceutical aerosol formulation as claimed in any one of claims 1 to 10

further comprising one or more other therapeutically active agents.

39



salmeterol, (R)-sal neterol, sal butanol,
(R)-sal butanol, fornoterol, (R R)-fornoterol,

wo eqvotieed , carnoterol, etanterol, nan nterol,PCT/US2007/064462
cl enbuterol, pirbuterol, flerobuterol, reproterol,
banbut erol, terbutal me, sal mefanol, indacaterol,
3-(4-{[6-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- ( hydr oxynet hy
| ) phenyl ] et hyl }am i no) hexyl] oxy} butyl)
benzenesul f onam de,
3-(3-{[7- ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- hydr oxynet hyl
) phenybdissgvdryl } - am no) heptyl] oxy} propyl)
benzenesul fonam de, 4-{(1R)-2-[(6-{2-[(2, 6-d
i chl or obenzyl ) oxy] ethoxy} hexyl)
am no] - 1- hydr oxyet hyl } - 2- (hydroxynet hyl ) phenol,
4-{(1R) -2-[(6-{4-[ 3-(cycl opentyl sul fonyl ) phenyl ] but oxy
} hexyl )1%m 4 W@chiqiﬁwrpﬁ%vmmﬁa clagned in claim 11 in which said another
(hydr ossarettipA artyasenbik a Bgrgnarecejaipoondy/| - 5-[ (1 R) -1
-hydroxy-2-[[2-4-[[ (2R) - 2- hydr oxy-2- phenyl et hyl ] am
I no] phexny| 4 @tryckjianaetosaodredaylad qpreny I viheemes-i de,
N- { 2- [ 4erdnGedpite miglist dser@ddiraxy phenyl ) am
i nophesytheleRt Ry dalnetdrol lRyiElaR¥:YR)2adu@mdn YoehoRX%l R &(-drterol:
qUi n0| ifeWb‘l rr'yoke)oe&tﬁhé‘olarmnin@@aclel%utgr()lI%)rbugrol(f@ro!{uﬁlzro[ r4pr<(te20'l am
i no- 2- B!?Jb!ﬂé{él 1RLARO XerRA GRX LM 1 no] - phenyl } - et hyl am

i no) - 13(4'}%@(2%’&%& J'by[Jl l]ydr§<y %%?Mmﬂ) ht’{yﬁlH }%Jm n-2- one,
p

and P ﬁr oxy bufyls benzeneyulf nCC e Sa er eOf 14 A

phar rra%%@: ({2%2 h d X 2 A?h drox h droxa}netholn henyl eth I amlno heptyl] ox | m

13 wherein bﬁ’y adrERGT ey ry)%lgdh §f | s) spe‘1] é}t ed

from s&PHRIEFEP"UAY( R) - sal met erol 15 A phar maceuti cal

aer osof R F WP B | WTaLeEaPie TR "EHY 56\”?@ Hyoprafids 12

to 14 WMErerEiYrrecib2- adr enor ecept or agonist is in the

f or m of-{(E)-ZH-{#-3faniopsatiisufignyRhepy Ipyteaiher coiod-1-yarbiyshyll-2-

accept #reymgoieheme| ect ed from sul phuric, hydrochloric,

fumari ©l;[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-[[(2R)-2-hydroxy-2-
phenylethyllamino]phenyl]ethyllamino]ethyl]phenyl[formamide;
N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine;
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-
hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one; and

pharmaceutically acceptable salts thereof.

14. A pharmaceutical aerosol formulation as claimed in claim 13 wherein the B,-

adrenoreceptor agonist is selected from salmeterol and (R)-salmeterol.

15. A pharmaceutical aerosol formulation as claimed in any one of claims 12 to 14
wherein the f,-adrenoreceptor agonist is in the form of a salt formed with a
pharmaceutically acceptable acid selected from sulphuric, hydrochloric, fumaric,
hydroxynaphthoic, cinnamic, substituted cinnamic, triphenylacetic, sulphamic, sulphanilic,
naphthaleneacrylic, benzoic, 4-methoxybenzoic, 2- or 4-hydroxybenzoic, 4-chlorobenzoic

and 4-phenylbenzoic acid.
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hydr oxynapht hoi ¢, cinnam c, substituted cinnam c,
tri phenyl acetic, sul pham c, sul phanilic,
wmaphubmbeneacryl i c, benzoic, 4-nmethoxybenzo iRBCT/UR2000064462

4- hydr oxybenzo ic , 4-chlorobenzo ic and 4-phenyl benzo
ic aci dPB61889WD 16 A pharnmaceuti cal aerosol
formulation as clainmed in claim15 wherein the b2-
adrenoreceptor agoni st is sal neterol xinafoate
(1- hydr oxy- 2- napht hal enecar boxyl ate) 17 A
pharmaceuti cal aerosol formulation as clained in claim
15 wherpsdissowde b2- adrenoreceptor agonist is
sal but anol sul phate 18 A pharnaceuti cal aerosol
formulation as clainmed in claim15 wherein the b2-
adrenoreceptor agonist is fornoterol fumarate 19 A
process for the preparation of an aerosol fornulation
as cl ai'fred” PR™ATRYed ABCsA fforpyaEan 7§ ©4mdon §8™ ikivesen the B
conpr i sEoreferipheseriship sapyfterplpjipatogie dingdamwererhtflenfegperidtar (1)
and the bi oconpati bl e polynmer conprising one or nore
conpounds mbhafmatenad! @erdsb! [igrmuilaion tak) @laippedO @bith a8 whereim teens.-
appr op kdrébreze@d sbost iN@butak@l sBphptar maceut i cal aer osol
formulation as clained in any one of clains 1 to 18
for uS@s i Na YRkfREltBa bfos8 MorhlkiBATks WBCH BEm 45 Inclhhandige Of
a phar gRGELL S Fontehaae@h wfh@kiul ation as claimed in any
one of clains 1 to 18 in the manufacture of a
medi Caq&nt A frgzgss %g{r]% prcla §rgtll;)na(1):f Iarpar?aro?&/farlmmgial a%t | ir%(gd irT aon{; onte %fe
e e P e el it Tl 4
di sor d8POTRESNFE P AL URE YEoLTl R (I P20
or 2 1MAhHPHPRTEHCOMHE" respiratory disorder is COPD 24 A
met hod of treatnment or prophylaxis of a respiratory
di sor déf whbphethracediepbaeiospbigrmeilien aa iclgimedrn angone o caimpiliirdhiforor
ani mal usinbpteicdry cahuptrarresiereeut | cal aerosol fornul ation as
clainmed in any one of clainms 1 to 18

21. The use of a pharmaceutical aerosol formulation as claimed in any one of claims

1 to 18 in the manufacture of a medicament for administration by inhalation for the

treatment of a respiratory disorder.

22. The use as claimed in claim 20 or 21 in which the respiratory disorder is asthma.
23. The use as claimed in claim 20 or 21 in which the respiratory disorder is COPD.
24. A method of treatment or prophylaxis of a respiratory disorder which comprises

administering to a human or animal subject a pharmaceutical aerosol formulation as

claimed in any one of claims 1 to 18.

25. A metered dose inhaler containing therein a pharmaceutical aerosol formulation

according to any one of claims 1 to 18.
26. A metered dose inhaler as claimed in claim 25 wherein the whole of the internal

metallic surface of the can is coated with a polymer blend of polytetrafluoroethylene and

polyethersulfone.
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25 A netered dose inhaler containing therein a

phar maceuti cal aerosol fornulation according to any
W@r®7009%e8 ains 1 to 18 26 A netered dose i nhal BECT/EHS2007/064462

claimed in claim?25 wherein the whole of the interna

metallic surface of the can is coated with a pol yner

bl end of pol ytetrafl uoroethyl ene and

pol yet her sul f onePB61889W0 27 The use of the

bi oconpati bl e pol ynmer conprising one or nore conpounds

of formula (11) in a pharmaceutical fornulation as

cl ai nedsdigso@my one of clains 1 to 18 to enhance the

fine particle fraction of the fornmulati on 28 The use

of the bioconpatible polyner conprising one or nore

conmpounds of fornmula (I11) in a pharmaceutica

formulation as clainmed in any one of clains 1 to 18 to

i mprove fine particle fraction stability of the

f or mul &t i orThge oTiebiqgaeatyf Polyies cyiPEEOMPATPTD baprqyess ofmer

conpr i Mg (lpinerhemagyradorodatpelvriesd oRnyberidaimat ehdy in a

phar maemeericd tosihe dadteadtiantof teroragetcw! ai med i n any one of

claims 1 to 18 to reduce variability in delivered dose

uni formty ok uk bithe bisvomdaliodbby@Br cahprishg Bne USRre@EmpbUA® of

bi oconpatuiah 82 PemYRE ERANREN SidhEd RBE olor JIRE RoGOPOUNS

of for W‘o@ flgeIer)lclelfr&tl sm@%%%%khoﬁm formul ation as
claimed in any one of clainms 1 to 18 to reduce

varlab|$|txh|n the fi ne. pa ticle fraction of th

f or mu | ?t %us?lhof [ﬁ%bl000m§ o] ym?{ CON‘BFISIH%OI’]G or more % y n‘e r

conpri &) mula r]l ina p armaceutlca ormlg?atlon as gad'ned |nFny e o c‘alms

pharnaSﬁﬁ?FEﬁMVTﬁ*ﬁﬁVﬁF“@ﬁRQ§”¥fﬁTW@H in any one of

claims 1 to 18 to reduce the product overage required
to achi3‘év eThF e o‘ﬂ@F ibigcerf\p@tfpled)elg@r comprising one or more compounds of

formula (ll) in a pharmaceutical formulation as claimed in any one of claims 1 to 18 to

reduce variability in the fine particle fraction of the formulation.
31. The use of the biocompatible polymer comprising one or more compounds of formula

() in a pharmaceutical formulation as claimed in any one of claims 1 to 18 to reduce the

product overage required to achieve the delivered dose.
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