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| 'optlmal amounts of a drug substance results in reduced bloavaﬂablhty and efﬁcacy of that drug
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L SUMMARY OF :I-iE INYENTION
..Tﬁ"é‘pfesent iﬁveﬁfion is di;'ecteci toa ﬁasal pharmaceutical formulation comprising é' dri{g
. ,substéﬁce having a specific particle size distribution pr§ﬁ1¢ which provides‘incre'é.sed
bioavailability, increased effi caC}; or proldngéd thel.‘apeutic effect of the dr.u.g sﬁqutaﬁbe when

administered intranasally. .Spec.iﬁcally,' in one alternative embodiment, the fonnulatio‘h of the -
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adm ni stered intranasally. Specifically, in one

alternative enbodi nent, the formulation of the -2 WO
WQo4/0961575 PCT/ EP2004/ 003315 present i nvent POMEP2004/003315

conprises a drug substance (e.g., active ingredient)

having the following particle size distribution

profile: about 1.0% of the drug

subst ance' particl es-have a particle size of about

presengig?%t@%ﬁ Igﬁleggga%ar%#c & ’zaecag ?ﬁdgﬁéﬂ? ﬁﬂgﬁ‘%%g%%ving
e AR DAL e ot

75% of the drug substance particles have a part
about (90 micapnss ahout AR ASS of the g Yhgance Pa%lslsabaw,naawq Weﬁ of ess
drug substance particles have a particle size: of | ess
than 1.6 irieron aboutise¥ecnfdhe drmg sbstance|negicira hiave paridlel sxﬁem‘ IeSStth@ 32
drug substance is a.corticoid steroid, :
microngy ébber Z59b yf thetiug asterecoparticleginae mmﬂulelstzalolfyess than 6. 10 mlcrons E
' accept abl e. derivati-ve théreof.lV." Fl GURES . Fi gure 1 .

about @B@M\Gthé BRg clRR@ed pirf 988 es & binfisleisize AMcan@aiPM.0 microns. In one
refl ectlve TNSS over tinme in the |TT popul ation over

a]tema@\é A Le}?t%%ﬁnectﬁ l‘iﬂ%\’/ﬁirﬂg Eﬁb%%ﬁcrzée: %Q%Bﬁxc&d s% ré@ﬁbf}}mg%&ﬁ ﬁlrg

Ine in l'ective over ti'me-in
ay study period. Figure 3

- pharmag ‘88@ ¥?1°§ept?(‘)|bg?1 ?vgpven%%%rgogl ine in AMreflective TNSS

. bver ti n the PP popul ati on over a 14 day study
B¥%r i of1G nEBE@e 4 shows the change from baseline in PM

“reflective TNSS over time in the PP popul ation over.a_.
 Figuaral) shomis dye. Pengedipm baselmmwﬂﬁranéﬁkm PIVeN MRS avgetime in the
: [-NVENTI ON The: f or.mul ati ons prOV|ded herein are used
ITT popuwatidnroyertd Wodayptusly @atiodag and/ or ' anel i orating one or
: more synptons of a medjcal condition, disorder or
Wi gme® showAshelchenke e baselite inativiand PM reflective TNSS over time in the

1le populétion over a 14 day study periqd.
. Fi gure 3 shows the change from bas'élinle.in' AM reflective TNSS over tlme in thé'PP ~
populatioh pvé;r a 14 day study period.
Figure 4 shows the chaﬁge from baseiine in PM reflective TNSS over timé in the PP
pppﬁiéﬁon over a 14'd'a'y study pcﬁo;i. :
V. DETAILED DESCRIPTION OF THE INVENTION
| ~ The formulations "p‘rovided herein ére used for trgatiﬁg, preventing and/or’g_meliorating
one or more symptoms of a mediéa] conditioé, disdrdef or disease. As us;ad héré_in, ireannent_

means any manner in which one or more of the symptoms of the condition, disorder or disease
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means any manner in which one or nore of the synptons
of the condition, disorder or disease -3 WO
wQo@0081575 PCT/ EP2004/ 003315 are anel i or at ePICDEP2004/003315
ot herwi se beneficially altered. Treatnent also
enconpasses any pharmaceutical or nedicinal use of
the fornmul ations herein. As used herein; anelioration
... of "the synptons of a. particular disorder by
are amelénritad ot otherwdse befieficigibyrattered Areathmenialécedncompasedsems t 0
. any |essening, whether permanent. or tenporary,
- pharmdcastidahgr meditinalnse efthe foratladam¥Rrent. t Ad il Belein®aBElioration of the
associated with adm nistration of the formulation. As
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.gtandards, |In- one dlternative ‘err,bo'di ment,- the - :
amount’ iRy HPLBFHEN FMORRRIdintgsulstancs et quievientr andfaz atrictigrate one ot
o preventing -and/or aneli-orating one or nore synptons of
more syInpesp P amedipal ¢ordities disordenor disensi \Hi alsoahay intindean eifb efid

al ternative enbodi nent, the present invention provides
- tolerabla afnonmhef dtvigonbtarce} d3dased londhduemY andisTQERYAGvyisfanaRdé, or
anel i oration of one or nore synptoms of rhinitis or
. B diRfalte@hitdeRinbodingdit, 48 HrmURSs R iphovidia HeRS M Atd OR; treating
conprises one -or nore corticosteéroids having a S
entZRBGA/b Emel RGN 0SB snpRindsl YL Ofiddr&er ih B 8w
PR g‘?t ernative *emb odflrsf}e?ﬁlt%, S%nﬁgﬂérogg%sg@%t é/n%éeor‘?eg in & idividual
e ' - 50r ceutj.cal |l y..accept abl.e
Inamotih e B e e A b ST B P Bt fre s
.- - fluticasone.,, propionate. Surprisingly, it has been.
treatmegt, DrORPRIS 740/o8 PSR of e OF 9Ty bk abigiie or other reated -
. ‘particle 'size distribution profiles, when
disorderg.qihessia the faanylaioncamprpgsypne 6T Bom Aofticosteioidsawing a specific
: . thereof, provides increased bioavailability. of. the. .
particle gigeigiswigntqraprotle. dwameltamative embodimertythadehgnubltamgdsifluticasone
' efficacy when conpared to conventional formulations. . °
* or a phanmaveticallygectpiebls dety ativel thessoll SPrafeesbly, BreltiuS sidbstad &8 Huticasone
o for - : \ : I e '
. propiona’ce. Surprisingly, it has been found that a drug substance having the present particle size

‘ d_isfribution p;oﬁles, when adﬁhﬁstered intranasally to a subject in need théfeof, provides

. ihcreasled bioavéi]ab}lity. of th.e; drug subs'tam_ce, as well as incrgased ;;nd prdlongedleﬂ.ic'ac'y whe.n'
-éompared to conventional formﬁlations containing the se;m'e drug suBgtahce. Drug substances for‘
use herein iﬁc]ude any phamaaceutic,al‘ compound having the present particlé size disﬁ*ibﬁtibn

pfb'ﬁle and capable of treating, preventing anid/or amelioration one or more sympioms ofa
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use herein include any pharmaceutical conmpound havi ng

the present particle size distribution profile and
weapabs7df treating, preventing and/ or amel i OPEL/EPI004/003315

one or nore synptons of a .: -4 WD 2004/ 091575

PCT/ EP2004/ 003315 nedi cal condition, disorder or

di sease when such substance is adm ni stered

|ntranasally to'a subject in need thereof. Mde of

a medrcag) rfégté aETdQP %as%rvﬁ%ﬁ @uchf fbditcald a@fh?mﬂ?ﬁéd {anasally toa

PO adm i stration 1 n any conventiona
: . mann ferably in-a nasal applicator, and-
SumedﬁFéF@{@5P9F|n such a way as to deliver a fixed -dose
of drug substance (e.g., active ingredient). However,
the present fornulations may be adninistered via -a
nasal application in such a way as to deliver a
Modé ofcedimibigeativin drug substance. Spray
Adni ni stration-containers for. various types of -nasal..
e P seiti formsulifvie miag Bepack agediori adntitigttaties in amydhonventional .
substantially al:l will be equally suitable-for the: -

| mmme{;rg e?@r%l fP4 Hééhﬁ%ﬂpgﬁéh‘t‘or arfQRGEB N SicR & vagUE SRddlivet a fi¥ed dose .
- er|a s fromwhich the container is made 1S

" of drugcs%h t%rpc%'t(é gl Sﬂf%g{g@l@%fmé@% fedent H}ﬁrufﬁﬁ)hymay be

st ance ang ot her appropriate
d t ‘
PR R DR e T PO ShEfs b e B R e
subsag g Y A ORGSO oL rfmulm%eneebeen

.~ bottle made of a flexibleplastic, so that mer e
knownsuthegzitand suhstapalty ad vallde gaually spiéble fenibe pprsan. fautulatlons
t-hrough the nozzie into-the nasal cavity. Air.-may -al so :
considdringtdfeoypseipet the mgteage fromfwitich the eputsiperdy made isj qemipatielp with the
o the user manipul ates' a-small punp button which punps. ..
fonnu]é’tidns | Thomediig cosaiing the drugrobstanaciseiothdreppropiate igoedients may
to be emitted onthe'return stroke. Alternatively; the

be contgﬂz% 1£a GA4N Mtle or sitkBTOMEINSE Grol WiiclRit @asbe/diksdisddSs a. mrst tobe
Inert to the, user and to the i ngredients. of the -:

directed 9ntéf'£icﬁ rﬁostIP eUQﬁgc‘ambrent air as the propelling agent, one may have the bottle

' 'made ofa ﬂexrble plastrc so that merely squeezing the botﬂe s srdes 1mpels the spray out

, | through the nozz]e into the nasal cavity. Air may also be the propelhng agent for a pump sprayer _ "‘
in whrch the vser Iuampulates a small pump button whrch pumps arr into the. contarner. and -

- causes the' liquid spray to be emitted on-.the'retum stroke A]tematlvely-, the bottle can be-
pressunzed with a gas which is inert to the user and to the ingredients of the solutron The: gas
may be dlSSO]VCd under pressure in the container or may be generatéd by dlsso]utron or reactron

of a solid matena] which fonns the gas'as a product of drsso]utlon orasa reactron product
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may be di ssol ved under pressure in the container or

may be generated by dissolution or reaction of a
waelugorses eri al which fornms the gas' as a produRCT/@P2004/003315

di ssolution or as a reaction product.. " -5 WD,

.2004/ 091575 PCT/ EP2004/ 003315 Typi cal gases which can

be used include nitrogen, argon, and carbon dioxi de.

Al 'so,. when.the fornulation is admnistered as a

; Typic8pas% v&H' cho&h ©8 Qbed 1ﬁd]ﬁief1@tfd§éh A AN AR GO r}@lgo l\x’hefri‘the

pressurized container with aliquid propel ant

formu!arﬁ‘otp1 %dddﬂ'gmstlg aE‘QEpr ﬂ;ﬁ] defedol ﬁre%rﬁﬁ%ﬁ%ﬁ%ﬁé lst%ﬁrrét:a)med ina

ane or c [ or.otritluoroet hylene
‘embodi_nent

- pressu%%gdjcontata?eté?wth glgldapgg,t}eiﬁsﬁrwﬁ@l Bat | i mfxtsd t-mqhghqlgﬁgrﬂuoro |

ced an .appropri.ate atonizing- device, e.g.
merha??t‘yré?’&ﬁglﬂ%‘d‘t’ﬁrﬁhé’@“e’cﬂmot“ﬁé&e}' pregellantshe at oni zi ng devi ce
may be provided. with appropriate neans for dellvery of
aqueous anmh@;ﬂ“é’}aa*tﬂ@ erithedinzant, for admitxigtfationlas y sprag, tlneSpresent _
provi.ded wi th means ensuring delivery of ‘a -

- formulstitrstreayttieglidcyd fri anegipropibte BRnifing RS b5l if a%ﬁﬁ;#@his%r the
' (i.e. per spray-unit). In one embodi nent, the device -

like. T @iomisihgtevice xﬂgtwpi‘ﬁivrﬁ’éds@ﬂ?gppﬁlﬁta%@a\ﬁs i AROS H étﬂeous

may be suspended or -dissolved'in a ||qU|d pr.ope

-spray tStRHalib.ZerR g AN 4t95 pl%'\)ﬁ@@@/ﬂh %Fea@%@ﬁ xjg ofa ﬁtttbstantlal]y ﬁxed |

co-sol vents nay be” present.

{ of. prese W\ ntion is
volum S BBpsit 0 QNG b8 TprGlinle] ﬁ[ﬂoaﬁssﬁttlgt §w§ewce -
. .metered-dose sprgy punp to a,subject in-need thereof.
| adrmmfttfstaﬁreiertcgésée? e B0 R i by o seemFeet ershstolved m a iguid
' .i'nv q%ipn nag/be pre-packaged in a netered-dose spray :
Propellﬂtjngt Biingand/opsuspending 38gnta ersHersoreglysutvpiayibe passenth & other
: al ternative enbodiment; ‘the fornulations of the . -
embodipreatsdiieir, theefamndationeof thsgressdirinysnsor issutitilie fortatmimaseion
. in the form of .drops, or any ot her net hod which -
. intranagally vlatagnétered-dpsecsptay puAp(pd & edtijec i dded tiiegedt. aﬁﬁtmﬁ’é@@&athe

' The form of dosage' for intranasal .admnistration nay.
formu]dtrﬂﬁ bfithe present invention may be pre-packaged ina metered dose spray pump bottle
' or metermg atomlzmg pump.
| In another alternatlve embodxment the formulatrons of the present 1nventlon may be
adrmmstered into the nose in the form of drops or any other method which results in toptcal
apphcetlon to'the nasal mucosa. ‘The form of dosage for intrariasal admmtstratlon may inelude :
: so]uttons suspensions or emulsions of the actrve compound ina hquld carrler in the form of nose

drops Sultab]e liquid carriers mclude water, propy]ene glycol and other pharmaceuttcally

acceptable alcohols. For admmrstratron in drop form formulations may suitably be putina
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sol utions, suspensions or'enulsions of the active

conpound in a liquid carrier in the form of nose
waole@p®91578ui tabl e 1iquid carriers include wat ePCT/EP2004/003315

propyl ene glycol and. dther.pharnaceutically,

accept abl e al cohols. For administration in drop form

formul ations may suitably be put in, a -6 WO

2004/ 091575 PCT/ EP2004/ 003315 contai ner prOV|ded e.g.

/ d R -
contaWexf_l%o% d&f Qgg{ﬂh 9 %k/en%ggﬁ %??rpr;?g ?ﬁlgléeede&fc\é,feeg. ggxfn sing a pipette or -
del i yering.a subst ntial l xed vol une of
the ToRps SRty %ﬂvva%a soben i fatd vontras scomagetien/crop. The dosage
sterilized, as required. The dosage forns may al so
forms gaaybaisteriapds varpasirasl dhe desage forms may also vadgin adjuvanits such as-
stabilizers, emulsjfiers ,or suspending agent s,

presemgtvtes,mgabdgem gnulsnﬁbﬂs or !Euspemlalg)agﬁgs twetting Qg éms, isdlts for varymg the
pressure or buffers, as required. In another

osmotﬁiﬁrwsmetolrbeff&&‘&@eldqﬁﬁé& thep' resent fornul ations may
"be adninistered in the formof -a powder.. For exanple,:

e A S et
form o(f‘q OQ/ elf 'ﬁo#ﬁ)ga:ﬂéng n%§8§54r$ ?s%tj%ompoglggﬁ F:zgl b%edlrseﬁ]pf@ﬁflsigd gy powder '
1.NSuU at or.

o é?S@s%EHréﬁb‘ffc? "R o ae et RIS rab i sheis hackaciigne

of a substanélall flxed amount  of
‘capsulgso iS5 SPRIPRIR PHIGE Gasuis AT sipgla dosiiskica mex by pdmipistssedusing e.g.an -
invention is directed to fornulations, for. the .
insufflator Rrafsrebly, frivprayidedwith means eamEingaiosing ofia gfbstantallyrfixed amount -
.. nore synptons of a condition, disorder or.disease. 'In :
of compbtigentatuatien.0 - enbodi nent,. the present invention is
directed to f ormul ati ons for the treatnent,

g] pleybstshée , or ~anelioration of one or nore synptons
rhinitis or any other resplratory di sorder. For .

%@ sént inventidifis URERH Bl ARFaridhs (ﬁ?eedjﬁ et.{ng,:p?orﬁﬁ/I xis, or_

useful for the treatnent - of seasona
amehox(a'ﬁoxgof one or more symptoms of a condmon disorder or disease. In alternative

:embodirnent,.the present invention is directed to formu]a’q'ons for the treatrient, proph}{laxié ,. or -
: ameliorgﬁon o&' one of more sympioms of rhinitis or any &her reépiratory- disorder. For example, . -
.‘ . the fonﬁulatipns disclosed herein are useful for the treatment of seasonal allergic rhiﬁiftis (eg.,
| hay féyer) or 'pefennfal allergic and ,n_onaﬂergic (v_asomot,oﬂ rhinitis. |
Drug substances suitablé for use in the present foﬁﬁulaﬁons include any pharmaceutical —
acceptable compound éompany or any of its derivatives including, but not limited to,‘ any salts,

esters, enol, esters, enol esters, acids, bases, solvates or hydrates thereof. Such derivatives may
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hay fever) or'perennial allergic and nonallergic

(vasonotor) rhinitis. Drug substances suitable for
wais@4jomsthe present fornulations include any PCT/EP2004/003315

phar maceutical - acceptabl e conpound conpany or any of

its derivatives including, but not limted to,

any' salts, esters, enol, esters, enol esters, aC|ds

. bases, 'soI vat és or hydrat es thereof. Such derlvatlves

be preg?rléd b o?ho\ép??&gf'{ﬂ%-é‘? 155‘111‘13 @o@g%?e%ddgg R o2 ﬁ‘g@g urther the ..

se o art usi n novvn

' eri vat. zat Furt h sybst ances for
drug S&%‘S@QHC%S R RSt Pfs?%ova%wéﬁ%%\;r%ecwgp fose
Iude t hose . conpounds, conpri Si chiral centers of
‘?OmP‘éﬁn ﬁ%qmlfrﬁé’g(%ralcﬁemfﬁd Eidher T}&L@\Pﬁ éh conigurgtion,yr @ mgixture thereof
. thereof (e.g., racemate). Thus, the drug substances-
(e-g., mepmai®e Thps, ﬁhﬁedreg)mbetemqefs tm SISEDMGIW eparposiensgirovidedhaself include
' _enantionerjcally pure conmpounds, or stereoisonmeric or - =
- enantictheridatly puiervemipours,xir sterdisbinerieaf diastdrednferic @nixtures thereof. Itis to.
be. understood. that ‘the chiral centers of- the dr ug ‘

_ be,und_‘étsftﬁ)_ﬂam&& dhiraMdesties: of ﬂfe@rﬁ% Mytaﬁb@éjﬁ{ogﬂe@ﬁérgﬁ% ‘o
. in vivo. Thus, one of skill in the art wll.re ogm

eplrnertlﬁﬁbn LA '?ﬁlfsa&ﬂecb@ sﬁf] i th‘c:.i aHSill recﬁ%ﬁ?ﬁé ﬁgt %nhms kedtfn of a drug .

form |seqU|va ent: or conpounds
dn1n|stratLon of

ion.in Vvivo ‘
S“bsta'#ﬁq’?ftgﬁ%?ound h T LI N e
3 .esen ormul ati ons include, but are -
admm]ﬁt(')‘r’lnolni ﬁfl}eecﬂmpf’UPJI thﬁé)éjﬁg? -eroi ds; such as fluticasone
and .any of its [i)har maceutical |l y accept able -
duPe vilistapess sulleble 195 b I BregresentirmHatoas incbide) it are not lmnted
. acceptable derivatives of a fluticasone include any
to, cortiggpterpidsesyich ps fluticasnsie and #roref its phunacsttieally, acaq:ttaiﬁe derivatives. As °
. . bases,. sol vates. or hydrates thereof. Such derivati ves
used hmyhﬂxanmcelpxwaﬂyi adoyptible daivativasiofh fluticasbitEinaliitle WS 938, esters,
known net hods for such derivatization. ' -Preferably, :
- ‘enol etlee eft]egtes SdsAREEs, OlvitEcorH ?f&t%%@ihef'éb'.’f %ﬁtdeﬂv%\}émay be

fluticasone propionate: uti casone’ propionate Is

'preparea Y)??rlt@g?f:slcéélg I[PtB t?@ 2 Eﬁﬁ%v@ﬂﬂ etﬂ@d% ffnhﬁcfr‘ HBJina'ugﬁ}on o

Preferably, the drug substance of the present formulat]ons is ﬂutlcasone propxonate

. Flutrcasone proplonate is a synthetic cortxcosterord and has the empmcal formulat C25H31F3058 R

It has the chemxcal name S- (ﬂuromethyl)6a 9- dlﬂuoro -11B- 17 dlhydroxy-16a-methy1 3-

_ oxoandrosta-l 4 dlene-17B carbothmate 17-prop10nate and the fo]]owmg struclural formula



It has'the chem cal nane
8-' (fluronmethyl)6a, 9-difluoro

wa e@4A07t5d5 hydr oxy- 16a- net hyl -3- 0 PCT/EP2004/003315
oxoandr ost a- 1, 4- di ene- 1. 7( 3- car bot hi oat e,
17-propionate and the follow ng structural fornmula:
-S- ' WD 2004/091575 PCT/ EP2004/003315 FHOT( F
Fl uti casone propionate is awhite to off-white powder
with a nol ecul ar weight of 500.6 and is practically
insoluble in water, freely soluble in dinethyl
sul foxi de and di net hyl formam de, and slightly soluble
i n met hanol and 95% et hanol. Particle Size
Di stribution Profile The fornulatFons of the present

becl onet asone dlp{@orlonat- havhnafgge’rbblomﬁng
particle size distrih i e out 10% or |ess
St-anee~—pa , have a particle size
of | ess'than @% about 25% "or less of the
drug subst@nce parti @ es have a particle size: of |ess
than' 1.6 m crons; about 50% or |ess of the drug
subst ance particles have a particle size of.less than
3.2 mcrons; about 75%or 'less of the drug substance
particles have a particle size of |less than 6.10
m crons; about 90% or |ess of the drug substance
particles have a particle size 'of less than 10
mcrons. Surprisingly, it has been discovered that
formul ati ons containing a cocorticosteroid (e.g
fluti.casone -9 WD 2004/ 091575 PCT/EP2004/003315
di propr.i onag e) .havin si.ze. di:

s
. Flutwqgwemrp@%%ff fomgtie R o MHE BT LGSR B fa"f o

: practlcally msoluble in water, freely solub]e in dlmethyl sulfoxide and d1methy1formannde and

slightly soluble in methanol and 95% ethanol.

Particle Size Distribution Profile

‘ The formulations of the present inventi on may cdmpdse a cocorticosterotd (e.g. |

| beclometasone dlpropnonate) havmg the following partlcle size dxstnbu’uon proﬁle about 10%
or less of the drug substance partlc]es have a parttc]e size of less than 0 90 mlctons about 25%
or less of the drug substance pamcles have a parttcle sme of less than’ 1 6 m:crons, abeut 50% or
less of the drug substance particles have a parttcle size of. ]ess than 3.2 microns; about 75% or
less of the drug substance particles have a particle 51ze of less than ' 6.10 mlerons about 90% or
less of the drug substance particles have a pamcle stz.e of ]ess then .10 microns. Sutnnsmgly, it
has been discovered that fonnulatiens eontainjng a co.eortieosteroitl .(e.g.,‘ ﬂutfcésone

-9-



i ncreased bioavailability over conventiona
formul ati ons when adm nistered via the intranasa
WO oui®91503 a subj ect infneed thereof, as well aBCT/EP2004/003315
i ncreased and prol onged drug efficacy. As used herei.n,
particle size refers to an average particle site as:-
measured by . conventional particle size neasuring
: techni-ques wel.l known to those skilled in the
- dlpmprb%&fegﬂamg% $ erPcl? ?glﬁ ﬁgg@c &P of’lfe%lﬁné Jivgmn ﬁeaasotobgﬁﬂéés%owde .
- SHERR R R ST R
present i.nventi-on co ri ses a.dr subst.ance, havi ng
route tq’ rgsblest nawPhpesakef Bl el agjngisascdmnd p PiokuesH B FHicPYe:
' about 10% of the drug substance particles have -a
pantsedhezein) preiaé smeesgera taan 2per7ge pattisteovics as apmsire@BRs. of
the drug substance particles have a partlcle si.ze of-
© "conventi6iged prfidle sike Hrastiringaerhniqadsoud]] moMnob those dkillg is tﬂwnasm‘h as .
partlcles have a particle size of less than 2.5

sedimefafi6:PHd ﬂ@@%ﬂctlﬁ%n,qﬂaotoh%oﬁlahngon%gbaiomgp@rdiskcdeﬁ@lfugamn

ave aparticle size of |less than 4.0.mcrons; about.

drug “subst ance partlcles have a partlcle g
mgngg%m&}n‘i&?ﬁe% t han 6. O m-crons;'and greater thah 90%

- SR R Qﬁéé‘ﬁf Aihhch %ﬂ&%é%a,dmg'
SRR 0 1 MR S A

conprise, a drug substancé having the fol | ow .
- particlep aate aptagtiols siee ofdpsstthandlifq mquzwoqbputeZS%%tbﬁ dm%lgﬁ*amﬁ aarﬂcleS‘ '
- drug substance particles have a particle size -
have a pasdt tibaof 18ss3Ban D3(751,1cr0157&bou05(8@ of he ¥B1g subgance paniples have a -
0.351 0.30, 0.25, 0.20, 0.15, 0.10, or  0.05 microns;
‘particleARWE 163580 D Strhierogk; Uhost 594 efithedpg stbstinespartivies kmve a particle
' particle size l'ess than 1.6, 1.5, 1.45,1.40,1. 35,
size of ﬂess%ﬂa:# aar’mcrlmg Qbmi]k 909, dF. tﬂé)ciru sithgtande ;erﬂc@es%ve Qg@r‘ﬁcle size of
-0.70; .65, 0.60, 0.551 0 :

less thag 6A§m10%néaagld%{gég€6%%g?6/%&- ﬁéthOg@o’ onhe]&ﬁu Qtfbs&néég%m:cles have a - .

m-erons rug -10 V\DZO 4/ 091
A T T R e
%‘hg fomulangnssof thle p7resent invention may also cornpnse a drug substance having the
fo]lowmg partlcle size: dlstnbut]on proﬁ]e about 10% of the drug substance partlcles havea
| WMwhsmekwﬂmn0900750700600550500400350300250200150100r'
0.05 mlcrons about 25% of the drug substance pamc]es have a pamc]e size less than 1. 6 1 5,

' 1.‘45, 1.40, 1.35, 1.30, 1.25, 1.20, 1.15, 1.10, 1.05, 1.0, 0.95, Q.90, 0.85, 0.80, 0.75, 0.70,'0.65,

060, 0.55, 0.50, 0.45, 0.40; 0.35, 0.30, 0,25, 0.20, 0.15, or 0.10 microns; about 50% of the drug

-10-



1.6, 1.5, 1.4, 1.3, 1.2, 1.1, 0.9, 0.8, 0.7, or 0.6

m crons. 'About- 75% of the drug substa nce particles
whanwe/ogusparticle size less than 6.0, 5.5, 5.0;PdI/BP2004/003315

4.0, 3.5;3.4, 3.3, 3.2, 3.1, 3.0, 2.9, 2.8, 2.7, 2.6,

2.5, 2.4,'2.3, 2.2, 2.1, 2.0,°1.9, 1.8, 1.7, 1.6, 1.5,

or 1.4 mcrons; about 90% of the drug. substance '

particles have a particle size. less than 10 9, '8, 7,

:'substa.ISCc%agﬁ%éénag gp@‘ﬁglgszzgleg tgg%é‘g 3603 24223 252 25219 38, 1.7,
'. 1.6,1 % 164 A&§ ééb 2’140 530 %AU 13 0@0 éguironss Aéyoutly% thge d%g?subg,:ée |
paricloibh PRBGIRSEAOSARBO RS, SO0t o 9 ch el AreD 304 88, 25,

have: a particle 'size less than 10, 9.5,.9.0, 8.5,
2.7,2.8.25, 24,83, 7200 1,22.6,1.% 186, 1.%. 156, l&otldnﬁcrom- aH@lt@D%rcffmlﬁdrug
" In one-preferred enbodi nent, the fornulation of the-

. substamjé@aﬂicles ihaweedpartidle siosass tsaasloa9,ot7r, 196.9, 05t R BT 613084193, 6.2,
~the following particle.size distribution profile

6.1, 6.RBAYE 818%5.6f5. 5 ey, Qrsuszsybsstm@m 8paYy 4.6 lues 4*19\4% ?2 111 4. o
partlc e size.less than 0.50 mcrons; about 25% o

o t ti gl .
9 GBS LD R A oo

".’ greaterﬁl?r & |4J g u]t%o%(%ﬁ@? &rfl%%u éeepgl es glfqgeaan Eﬁﬁ]le 6128?55 than 10,
s oE tﬁim6:%@3-{%%;?;;,4@2@2@35 A

.si-ze Iess than 5.5 nmicrons. In another alternative

¢d embrdimentntie Srmylstion of the piseeas miventiondonmpriees 2 drug
g conprlses a drug substance having the foll ow ng:
substanpahavumg the Sillowing martidldsize distriputidni prwleadbountw%%thé dtdgeubstance
drug. substance particles have a particle size |éss,

partlcles hawe dpaditledics Bssthar?®30 mfcrtbﬂsealﬂ)ﬁm% gbsik aﬁfgasubstance particles -
: particles have a particle sizé |ess than 0.80 mcrons; - -

have a pHPGUIE siBOMesahar D190 Hidtenss bRt 30% 91 ﬁér&uﬁu%tan&?)s idfes have a

particle size l'ess than 1.60 m cr ons; - about % of the '

| ”.paxﬁcle%% T Hﬁﬁtl Fhafer %2)%8% ({%)%Q?é ﬁrug subs]faluce QamcIMave a partlclc size

91575 PCT,
less than 3.5 microns; about 90% of the drug substance particles have a pamc]e size less than 5.5

: microns.

In another alternative embodtment the formu]atlon of the presént invention compnses a
.drug substance havmg the fol]owmg pamc]e size dlstnbuuon proﬁle about 10% of the drug
substance parttcles have a paJtlcle size ]ess than 0. 40 mlcrons 25% of the drug substance
parbcles ‘have a parttclc size less than 0.80 miicrons; about 5 O% of thc drug substance partlcles

héﬁVe a particle size less than 1.60 microns; about 75% of the drug substance bafticlcs have a

-11-



particle size less than 3.0 mcrons; about 90% of the
drug substance particles have a particle size |ess

W b@a/031535 i crons. . I n another alternative enbOOEP®N4/003315
greater than 90% or ~about 100% of the particles have

" a particle size | ess than 15' ni crons, . preferably | ess
than 10 m crons, nore preferably Iess than 8 microns,
nost preferably less than 7 microns. In one

al ternative enbodi nent ueoQus. suspens
particlefsigertess AbAmcb micaens; St SOEF o o e G arces BATRARY %‘t"FétRaB‘r‘?]e size

to a subject.via the nasal passages and represent an
.lessthamfpﬁ'mmsnt over - conventional techniques for '
adm ni stering thhe drug substances intranasally,
. psdotie bisdrhative efbodimenis greater 1Bae20% ocaiout 1 00kenf tlte:pat't[roees have
. specific particle size distribution profile of-the &
a particflf $4£ 1esA YR BERron %eﬁﬁﬁ%@ﬁ% tHa@l Ubﬂ]&bhp RorOprfr £y less than 8
i ncreased bi oavail abil i ty of the drug subst ance:as

mtcronw%l\ost kﬁ?@%ﬁﬁ&fﬁ; (tgﬁcy and/ or prol onged

’her apeu fect o e drug substance. The - . ‘
or mul.ati on of, t.he e r .
i&orgrialtgxataté\éeuegnb ngbe S %n:{&:&étﬁ\égébte%s?ﬂ'ne{ogx%ﬁﬁ%rgsa%/ su(ijt%lle for
i ncl. ude, but not ted xtures of fi
divct BRSO i Blerk P el b ESeeimd e YRt over
K phase. |In one enbodinment, the fornulation of the
convenmrasenlnmwe fariadministering{he diye sehrnessdpEmasdly, paheNali ng
: about. 0.005%to about.10% by wei ght of a drug
fluticasenth Spacifieallyl due ta teaspedficpatitio sﬁzmﬂmbutlttfmpl‘oﬂhﬁg' the drug -
substance, is fluticasone. In another alternate ‘

substané’é”'"ﬂ%ré@ﬂﬁfonﬁﬁlﬁ;cfn@ providetinweased bibhedlphitiyaifthd drug adbistance as -
1 ' an -aqueous ‘suspensi on conprising about 0.005%to

| $5HicaBY 2P BrolOnddd M GbEct 8 (BYrugsumaaict.
-‘Wen as gkgéfg%to ey ol%o/q éc%r A et o ape s %

d U%Po?rgﬁ'ltan& %f%?]é }g’rese‘rﬁfﬂl%nt% @%%r%&éﬂ@% adi’faque'i’sﬂ:i Et}éﬂensxon As

Co nce. I'n a preferre I"ment the fornulation
e ek s OB RO R R b s o
! SOllld v%;tll?l?lta?lggl% plhgse_ ][n one embodlment the formulation of the present 1nventlon isan

: aqueous suSpensiou comprising about,0.005% to about IQ%_ by weight of a drug substance. In

altetbate embodiment,.l the ‘drué substance is ﬂuticasone. |

- In another alternate embodim:ent' the formulation of the otesent invention is an :squeous

: suspensmn compnsmg about 0.005% to. about 5%, or about 0. 01% ‘to about 2. 5%, or about

0. 01% to about 0.2%, or about 0.01% to about 0. 1%, or about 0.1% to about 0 75% by weight of

a drug substance Ina preferred embodtment the formulation is an aqueous suspensmn

comprising about 0. 025% to about 1.0% of a drug substance, wherem the drug substance is

-12-



WO 2004/ 091575 PCT/ EP2004/ 003315 preferably
fluticasone. Even nore preferably, the fornulation is
W@ R00a0scl s suspension conpri si ng about 0. 04%¢CDERMOU003315
0.06% by wei ght of a.'drug substance' wherein the drug
substance is preferably fluticasone propionate. In a
‘preferred enbodi nent, the fornulation.of the present
invention is an aqueous 'suspensi on conpri si ng about
. -0.045% by weight of *fluticasone propionate, wherein
prefextahle/ leUG{*ﬁO%SEYF‘@ TRATS predEE e ﬂw»afgnrqlewm foagupepssasTehsioe
; size distribution profilées disclosed herein. In one
compeing alatt €.0dMtodbonst 0t06% hyewaigls af a ﬂmgrsulbsadnlcewhafemtthedrug
present-invention may conprise a preservati ve,
subst&ids Reppetieniglyafinidisonsvsiopionde. ARIQI Prefeir € eBbIdin AARE fRAMAR6N of the
*. diluent. The fornul ations provided herein may

) : f 0 .
N i L e G

’ .proploqla{elxﬁr&gmqgglrﬂ#éc]apo@ EP({p acl F@lﬁtas 91[ Q@W@%@a@ﬁ%ﬁ (()hls{ql]p\g@ proﬁles' o

_ i s physiologically acceptable upon
dwdmggﬁqﬁgtratlon i ntranasal |'y: Phar macol ogi cal |y

" suitable ' fluids for use herein include; but are not -. :
| Iamealfemate-epbpdiment thpaatal formpletioniphilie pissant iyentidnmayeagmprise
. to,..conpounds that contain hydroxyl groups ' or other -
a preswatafe, YePWPS a8eityesiting dgqntl tedisity bgent amcﬁorrd)luehtl (it chmulauons
. to, water or alcohols, such as, ethanol,

‘ provrded hapmowumhﬂpmmﬂorgla}tm Iosn%molabdmtmg‘%p bﬁﬂ)bhleﬂlel%my Elﬂlut 50%, or -
. pol yet hyl ene. gl'ycol, polypropyl ene glycol,. .’ :
about QOY%ab abiube5%, & arb@ﬁrmcbl%ambs@d 09X e bbbk © 8% 6 abisk 3% of one or -
' Pol ar solvents al so include protlc solvents, . :

more phﬁ%é&gloﬁﬁ:allpéﬂltaﬂggu Eﬂﬂrﬁgeﬁ’ur &ﬂwh%ls?@sr@ﬁ#ﬁ%ae%%téﬂl@ upon

. o Utl ons  w th-one m)re ar nac I Ca :
.fadminﬁﬁ&t?&t%lﬁfazforéﬁhag S e e
it B R PSS 0L SRR 85 SRR 8L o Bt v -

' . use in |nh% d drugs. -13- "'
or other polar groups olvents inc ude but are not llmrted to, water or alcohols such as ethanol

'1sopropanol and glycols including propylene glycol polyethylene glycol, polypropylene glycol
glycol ether glycerol and polyoxyethylene alcohols Polar solvents also include protic solvents,
1pclud11rg, but not limited to, water, aqueous sahne eolutlons with onel O more pharma_ceutlcally |
. | accepteble salt(s), alcohols, glycols or'a rrlixtr‘xre there of, In ome al.te.m'ative emboclin'leht,:the |
\yarer for use in the present fonrlulalions should ine'et‘ or eXceecl. the épplicable regulatory .

'requiremer_rts'.for use in inhaled drugs..
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WO 2004/ 091575 PCT/ EP2004/ 003315 1In certain
enbodi nents herein, the fornmulations of the present
w0 pwe9iseh have a pH of from about 2.0 to abouPCEREB2004/003315
preferably about 4.0 to about 7.0, nore preferably
about 4.0 and: about 5.0. Optionally, the :
formul ati ons of the present invention may contain a pH
buffer.. Such a . buffer may conprise any = - '
“ known. pharmaceuti cal |l y-suitabl e- buffers. which are .
pHyesrtginggibedimepts hersin predbimenlatppon obifiapreset imvention have a pH of
: ~intranasally. Sterility or adequate antimcrobial =~ = -
from ghoets wagbioohd.fepyefbreblyiabatit ddto abaut Fd torf préfR@bPY HSRIU.0 and
formulations. Since certain fornulations of the -
‘about PI0e Tptionallyy gRtforaulaioss dfMbepdadt hoerdtidn ﬂﬁ?‘c@hﬁﬁearepﬁ-‘fjbuffer. Sucha. °
. intranasally, 'it-is-preferred that they-be free of
: AR : ofit .af 18 j QUG g
b e 10 PR ey s Ble TS PR o sffhilogicany

‘I-accept’glﬂéngyﬁnﬂgiﬁﬁﬁﬁkﬁgqagg%h%i nto the individual when t.hg :

adm ni st.ered intranasally,

nsi on forim
thereby reduci ng. the. chance of an _opportunisti.c o
SRR R R o e ign By beRGVHEH Saptb ol the present
.7 achieving sterility may include, any appropriate - L
formulafqas; |S{UEE £erén é@@p’éﬂ%ﬁmq pieseRtanygntion are intewried to be administered
enbodi ment, the drug substance (e.g., fluticasone). is

- intranagaltyd itdeRrefermdé thasthey b feccofipathb geniesyredriensxidrenafivaftaisesile: liquid
. is perfofned in a'sterile environnment, and the m xing '
 suspensinnl isthakagiungs ihe possitdlitg b€ thirddateng cohediihitCoroht RS dual when
" in alternative enbodinment, .the fornulations of the.
' the susPérfRRATOmiuIMRAGE AlniARNrdASntSiRE Shibby ﬁ&&%@f_ﬁg chirck 8fan

In.: vials,. including unit doSe vidls providing.

‘obporttﬁ{iﬁfciihﬁcﬁbﬂi. tpr&lRses {ilﬁfcfﬂﬂagﬁo.b 9&?2 et Egg%&%y#%ggexﬁi&}?y'inclu& .

nasal spray device for &xanp uni 0sé

Ll ‘ i is. suitably administer i t hout . . :
oy sp PR bR SR oSy LA Y I BS R pbel o Yp ipstance e,
- L. al éer naéi.v eg‘oodi. nt,..one or_.nore ingredients in o
fluticasppg) T paLIEHE UG AT PRty O BSTORER A 13 B tapPed i aperile
. _ganma radiatjon or prepared  using:or mixing sterile . |
envirorngiegt, GP%@F mi¥%iRg epd aéﬁgagnaﬁ sepndpcted upderistegieeonditions.i Infadtemative
' appropriate.. Al so, -14- "' o : ' R

'einbodiment,- the formulations of the present invention may be‘sterile filtered and ﬁilec_l in vials, .
including Iunit,.d:ose v1 als providing sterile unit dose fpnﬁulationé which are ﬁse,d'jn a nasal spray

| de\‘:/ice‘for éx_ample. Egch"inﬁt dbse'vial may ,b"e sterilé and is suitably _adxﬂi'ni'stérq.d without l. B
cdﬁtéminating other vials or tﬁé next doée. In one alter‘nat.ive embqéin;ent,-'oné'or'more :
iﬁgrgdients in the present formu'lation may be sterilized l;y steéin, gainnia radiatjén or prepared

using or mixing sterile steroidal powder and other sterile ingredients where appropriafe.,- Also, -

-14-



WO 2004/ 091575 PCT/ EP2004/ 003315 the formnul ati ons may

be prepared and handl ed under sterile conditions, or
woregbeIsteril i zed before or after packagi ng. PEI/EP2004/003315

addition to or in |lieu of sterilization, the

formul ati ons of the present ‘invention may contain a

phar maceutical ly acceptabl e preservative to mninimze

t he pOSS|b|I|ty of ntcroblal cont ami nat i on.

the fonﬁglgtlbﬂs\m re@ hak Hﬁﬁ%ﬂ. sle%]eaébﬁgﬁﬁbﬁsb T P’r% P%fte%hzed

reser be use resen
before %,{jcgc%asethe stability of theforrmlatlons "t
elor %rh F B8 %t ed, however, that any preservative nust

be hosen for  inhal gtiqn safety, as .the treated
ifzon tﬁawehes@ﬁ sterjization, the forpylatigns of thPﬂ’é@ém\m‘tﬁm@sma}'
sw tabl.e' for use herein. include, but are not linmted
contain apharmaseicallhaacepatde preservative tosminimize thefossibility of microbial
‘ contamni nation with pathogenic particles, |nclud|ng :
contamjragony.| Addltybnal]y,l mianhaceutiae]ﬂbz-adckptﬁiﬂel presdivativie@gayde used in the |
benzoi ¢ acid, or benzoates such .. as sodi um benzoate -

, present %lﬂmﬂid’di%ﬁytoﬂhé}ydse 11l se811By of thé ﬁfnﬁﬁﬁ’ﬁbﬁfst It s’PJSu]Brb%ﬁh%fe\iaﬁdv)b@er,
for use.in the present fornulations is benzal koniurin °

A D S
" to m'xtalatﬁegxee?e ; tKrgps u{ab g«f:rqus%,lf)éér g rtu/cl btéégalrﬂogﬁ 9 éo-ilbosgﬁ{at proteet

. nt n_anmouynt from abo 0. 001, % o about I %'
e solufipg gwafsm's‘mifeaat WA bease P g iyl alcofol
pr eferably 0.02%w w. The fornul ations pr OVI ded :
benzalkppine Ghlonds OpbenBois @pigy 9T denzonisssurh 68 sodiun hewsoste ad abenylethyl |
‘ 90% or about 0.001%to about 50% or about 0. 001
alcohol O réferatin the megsvative fap umm CheqO it formaietinns 198¢nzalkonium
about 0.001' % to about: 1% of one or nore enulsifying -
chlorideade nértaimerhbddirgerag et fornaulatioms hereii cogprigefbm abSutaN001% to about
agents for use herein include, but are not limted to, = -

10.0% W) SFBRTHOENEN S RTeDbr Rin BRI 098%AH phbn ety slcohol. Preserving
- pol ysorbates, incl udi ng, but not limte

| agents ,aagl agsgg;'re vhane 58 %gtlgag @g&ﬁgtmcﬁ étg;tbxmw a&rsfe&my about
0.002%] "&’éb%b%‘.()f‘%,eﬂaore‘%?éftfr%ﬁ? oRBYSwRY, (PO VOXV.GF hyl e”.e.

The fonnu]atlons prowded herem may- also compnse from about 0. 001% to about 90%,
or about 0.001% to about 50%, or about 0 001% 1o about 25%, or about 0. 001% to about 10%, or -
about 0.001% to about 1% of one or more emu151fy1ng agent wetting agent or suspendmg agent .
Such agents for use herein mc]ude ‘but are not hmlted to, polyoxyethylene sorbltan fatty esters or.

polysorbates, mc]udmg, but not hmlted to, po]yethylene sorbitan monooleate (Polysorbate 80),

polysorbate 20 (polyoxyethy]ene (20) sorbltan monolaurate), polysorbate 65 (polyoxyethy]ene

-15-



-15- . ' WD 2004/091575 PCT/ EP2004/ 003315
(20)sorbitan tristearate), polyoxyethylene (20)

W@ oroiopsms nono- ol eat e, pol yoxyet hyl ene (20) PCT/EP2004/003315
sor bi tan. nonopal m tate, polyoxyethyl ene (20) sorbltan
monost earate; lecithins; aldinic acid;- sodium

~al gi nat e; . potassi um al.gi nat e; .- ammoni um al gi nat e;
cal ci um al gi nate; propane-1, 2-diol al gi nate; "agar;

(20). so?lﬁ{aﬁ‘l’lgﬁga?ﬁé?f %élg&tgté%f/l&ﬁ@ ogw%]taﬁwnogdft | h{:&g&%%ﬁl:ylege (20)

acaci a; aya gum pec
s IR BRI 4544 b i
. | cel | ul th t hyl ¢el | ul
sodiun P BBRARA P T %ianolg%ﬁ X s%legs%a‘ir?aas Evrce%épe%a,arﬁw!

. salts. of fatty acids; nono-and d| glyceri des of .
alginaté; ggery caagernan; laqust bean gaw; gnar gemeragaemnthyeersia; amhag gum; karaya
: gl ycerides of fatty acids; lactic acid esters-of
gum; peatinparaitidted peaiiny remiotiem mtosﬁlatrﬂgs, mgrasystailiterdeliulasd; d .

esters .of nono-and di-glycerides of. fatty-acids;

methyléciulons; Il@dx%ﬁypioﬁﬁdeﬂﬁﬁ)sé;ﬂnyﬂiﬁﬂﬂrram@lnéthyllélmmé | dﬂl@ﬁm@ﬂhylcellulose
: fatty acids; nono-and diacetyltartaric acid esters of

| carboxﬁi‘?élﬁ’ylé‘élﬂlo@é sgchrﬁﬁreﬁétgﬁﬁmpgndfcﬁlcllﬁn s @?fatt?‘a&@g &Rt dl-f-

tartaric acid esters of - nono-and |-g ycerldes

:' glycencle@t(ﬁ'?l ﬂ?%&ltﬁ aaezléecarcx{a Jﬁﬁo?ropgndf cﬁtgl cer‘l‘c’l: ttty ac1ds l%etrc acul

ycefl ycerol

f ondgnsed. f att |ds
csters Rl B s P oA PRI ER R P §tap§ digaides of
' . sodium stearoyl -2l actyl ate; calciu
fatty aciglsidaragipl acisl ostgrsafmane-and disghegrdes 9%tatfy a%s moeeraeﬂ diggetyltartaric
monost earate; . sorbitan tristearate; sorbitan: :
acid estens 96 mane-gaddi- alysetiflesead fatbrastsdspmixed ac%l@ abd tagtaric acid esters of
o monopal m tate; extract: of quillaia;"'polyglycerol . -
mono-aed tieglycenifiesdifi |fmy mild; fuatdsy agerd of ffty scids sudvegipcavides; polyglycerol
. oxi datively polynerised soya bean.oil; and pectin -
esters o£fkty agills; pbglyedrbladsters ¢ipohdondenied. fatt)hz&idsldf easitt’ﬁﬁ)r]@f) aiy-1,2-
formul ations conprise polysorbate 80, microcrystalline .

diol est&'?ol' fHrPadds; sodrum@t@&*é QYR @a@&:tnl’llsfe%x% ﬁ2-@é@t}%¥b%‘i\§¥‘®l
dextrose. . The present formulati ons may further' :

‘. 4 tartrate %gl%ﬂglll ﬁ“lgnos{era&[t@ é&BHLn &s%%at@ E&bﬁﬁ%onola%)e@ Bbitan monooleate

. sorbltan monopalmrtate extract of qulllara polyglycerol esters of dnnensed fatty acrds of soya
"bean oil; oxrdatlvely polymensed soya bean 011 and pectxn extract In certam embodunents
herem, the present formulat]ons compnse polysorbate 80 mlcrocrystallme cellulose Ce

: carboxymethylcellulose sodmm and/or dextrose

“The present formulations may fuxther compnse from about 0. 001% to about 90%, or

about 0;001% to about 50%, or. about 0.001% to about 25%, or about 0.001%.to about 10%, or
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about 0,001 %to about 50% or about 0.001 %to about

25% or about 0.001 % tO' about ' 10% or -16- . WO
wQoe4N931575 PCT/ EP2004/ 003315 about 0. 001% t PCEHBP2004/003315

1% of one or nore excipients and additives which
.are-pharmacol ogically suitable. Excipients and

addi tives generally have no pharmacol ogi cal activity,,

or at least no undesirable pharnacol ogi cal activity.

abeut 4001 % 885t 1 BidfeRe & mdrb SREpiBRY antidatitihd \bh]%ﬁ?:h zaﬁgﬁ%atcglggcally

agent, although the presence or absenc

suitab IR Bienfnd ARItveE QR HAYL A8 181og R SRZRA 0 Brcastno -
: i t,ives but are, limted to,
?ndesxg%fef%ef*%%f?gagy% RGi | DieLeeBtdion o shereme vary pidithselected
ents, antioxidants, or other additives known in"the
agent OUW EHINTA @%ﬁ?{l@? of fhepeaeents <3 their conerytratiomis methrn essential
_ ethylehedlarnlnetetraacetlc acid (EDTA) or a‘salt :
featuret df glradippentionc Fheexcipiratsding edditives msaylingluds, butiace mat lichited to,
. nitrilbtriacetic acid and the salts thereof. .In
surfactamts trhesturzeg diabitindrs, compleking bgdnksy antfoxidafis SHIIRA S Bhves known ‘
. .formul ati ons provi ded herein, the coaneX|ng agent-
in'the aS‘Ddl‘diﬁ@]@ﬂz@é @defits indludeut mggluﬁﬁ&f to, étﬂﬁe&ﬁ%ﬁ?&te%a‘a@e%c,amd

contain sodium edet ate at a concentratl on o

- (EDTAg oP? sdlﬂﬁ-ér%f E&h%p%tdésgdlﬁ?’o : t r@)%%’lﬁ%f?]d%?‘ﬂ&ﬁ?é&l gtapgﬁ'ge salts

- thereof &'b%ﬂmb /P Flgﬁcgcgo S‘lﬂtn’?\;"’t%n %Jyao&éﬁqg%ts samh f h og]msa;?gwéed herem the

i bit.dr e nucous . nenbr.ane - and to prevent
comple?(pxlglatg%{p Xlun‘gexrg o%qm@dynew the composxtlons conrt)am sodium

phar maceut i cal | y- acceptabl e hunectants can be
edetate @haapqsg?eraraﬁ% ef abepfrﬁgo-‘s@g/mlﬁ@abouw 6 pys/mh er gbaut 611, me/ml to about

. oI yet hyl ene glycol, glycerol or mxtures. thereof,
0. 2 mg afépb?@amﬂhéha‘fbnmlatmms oﬁ&leprasmtdm@nhmmapc@hﬁtsemm

conprlse about '0.001%to about 90% or about O0.00.1%.

about 01001 %0 stoub 5Dy Wxg}ﬂbﬁmhurﬁedﬂﬁﬁ% inhibilieyhg 85 nficoRRéthibrane
0.001% t o about 106/0," ' about 0.001%to about: 10% "

"~ and to pRéveRigitation Ay oTalvesay sf ﬁanﬁébeuﬁ&'ll&-%@éeptaﬁ)fé HuMeeBRE San be
- the. solubility. of

employed 1ncludmg sorbitol, propylene glycol, po]yethy]ene glycol, glycerol or mlxtures thereof
. for example

. The fqrmulations p‘r‘ovide:d hlerein also may comprise about 0.001% to about 90%, or
about 0.001% to about 50%, or about 0.001% to about 25%, or aborit 0.001% to sbot 10%, or
eboqt 0.001% to about 10% of ene or more solvénts or ce-SOlvents to increase the solubility of
any of the components of the present formulation. Solvents or co-solvents for use herein'inc]ude;

b'iit are not limited to, hydroxylated solvents or other phérmaceutically— aceeptaB]e~polar soivehts,

. -1 7—‘



any of the conmponents of the' present fornulation.

Sol vents or co-solvents for use herein'include, but
wae@400t574 i mited to, hydroxyl ated sol vents ' or PGI/BR2004/003315

phar maceuti cal | y- acceptabl e-pol ar solvents, -17 WO

2004/ 091575 PCT/ EP2004/ 003315 such .as al cohoi s

i ncl udi ng' i sopropyl al cohol, glycols such as :

propyl ene gl ycol, ponetherne egcoI pol ypropyl ene

* such 2SRl iahudig Isgﬁ%’?ﬁe wg%lné it S RO t?up. BrEvisne

the present_invention “conprise one_ or
glycol,@@hmwﬂeaﬁ glycolgglysl ﬁthgf RIeRRAL ppd R%@xa?tbylem?écq@%f &t anether
diluent.i's purified water..' Tonicity agents may, I
embodimertttie fortutitionsrad thequresentinyestion may euhpriseche or inde, conventlonal
pot assi'um chl ori de, - zi nc chl oride, calciumchloride or:
diluentdkydwhi Bstht mer Thd prefenrél! Hidentis podifial watpust i ng agent S may
: also. include, but arenot-limted to, mannitol,: .

ot by Abent Aely HRNHE, BaParehiotAnftdd!t Soditis tR®Bfide lpataesnmn chloride,
-al fernative-enbodi nent,’ "the' present-for-i nul atior.i

 zinc chlt deC E@Eﬁ?ﬁoﬂ@@bﬁm&&@%@l&g&b@fﬁa%gﬁlwllé’\éd &%JR% %geéistn?ay also

out prefer out o W W

- eferr I, Ci (S X rose,
e dhSEeh SR e d T e s rwﬂg&yef Emeoéfﬁ&aﬂe
. resent |nve tion rg{mtable As.. _used h i ,a§ . .
~alternagye;mpiqd Wen&ff ¢ BfeTRAF Hﬁ%orbmeo?@wsraémt Lits, OItté/ow/W or
; the length of tinme at.a -given. tenpermxne that ‘ :
1% to apout’e v Whlafﬂfﬂ@b%b%@@% 0% dihe gBderEst terHeity] agent ig Pextrose,
~anount of 'drug substance,” e.g., fluticasone, is =
anhydrsesent i n the fornulatlon For' exanple, the
' f.ormul ations provided. lierein' . may be stored, .
e bedrematioeémid@GnanpthafmmtilaBos, ofahimbrmﬁamemmﬁlafeeta‘bw As.
at least 1, 2, 12, 18; :24 or 36 nmonths. Also, the .

| ueed hefré'iﬁ T SRR DGR rbABLERd-6ih rﬁﬂx@k@th%‘léxﬁﬂ mmﬁeoat a gwen :
. subject in need thereof after storage for: nor e t han-

et T ety g A
: 809 %
e. g ﬂuﬁﬁésgn% hs}:{ei?g /%)ngfé {mﬁrgglaﬁo%arﬁq§ gxg nopaﬁttﬂglfonaulap St SIK %w eﬁigwrem

may be(stored betmf/flze%ta guatslg‘[tegndr a%out %§C and remain stable for at least 1, 2, 12, 18 24

or 36 months. Also the formulations may be su:tab]e for admmlstratlon toa subJ ect 1n need
th_ereof ,aﬁer siorage for more thaq 1, 2, 12? 1 8, 24 or 36 months at 25". Also, in another

| a]tefnﬁﬁve'. e’rﬁbodir’ﬁeﬁt, uéing 'A'Jl'rh'eniu.s' Kin'étics, more than.~80%,h or md-'ré than éS%,'or mere
than 9(5%, or more than 95% of the initial emount of drug substance (e.g., ﬁuticaéene) Temains
aﬁer. storage of the formulations for more th.a:n 1, 2,. 12, 18, 24 or 36 'montﬁs'betvs’}eeri'about 15°C

anci anﬁut 30°C.
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after storage of the formulations for nore than 1, 2,
12, 18, 24 or 36 nonths between about 15C and about

wW@0@4/091585 ' WO 2004/ 091575 PCT/ EP2004/ 003315 PdTEP2004/003315
fornul ations of the present invention may be

“manuf actured in any conventional manner 'by thoroughly.

'-n1X|ng the ingredi ents described herein-at anbient-or
el evat ed tenperatures in order to'achieve solubility
of ingredients where appropriate. . The preparation of
allebrfogndettsis afithe preasat iny entiom mayrteintdngfasthze idiany corverttionsl
profile of -the present invention may be obtai ned by

manneR By tHoeolgBip tmieimglthaiRgredichts dsyoribed Hefein &Tambidt. o:beAe\rateaor

nodi ficati on of -such neans. For exanple, suspensions.

temper@fur&ifitl rdeAdot dcie@Ssohility BPinteMichid %@&oa ﬁf}ﬁﬁtb‘:u' ate
si.ze reduction -when 'subjected to ? 1 ng" - .

('}[‘H g,g Haa;a‘aaﬁ YF£q aasﬁgse Bl cRbbh s deu %&é @i%’outlon pmme of the

ues. - novvnm et

i Ze i.n he mcr. r n
5 3 tx%?qi CrORL el 412 gor by minor |

present G gR ol BE AL ns%?y A SorPpopAl e R i d 255

: ul trasonj c energy and other technlques . i one:

- modifigation phSich Meanyion F¥ATRRIe, SpIpensions OE Argipavishe Pafhraexdmé@o
' a method for the-treatment of rhinitis:conprising the :
pamcu@teeq»zeoﬁd@am mhen ebjastrdtte’jet millbjeé Chigh presrueaparticde adiquid milling). -

therapeutically effective anpunt of the formulations Co
+-techniqies odthedaowamedtimds for-redveing lpbnﬂlemhntotﬂeemmhm& rﬁxfgetnlftﬂude
present .invention conprises admi njstering to. a subject

méchaméhl ﬂsmd%tmﬂ@ma@ntomemw inertlylaytd efte@tiiniguesamount - of
' drug. substance, wherein the drug substance is --

T Lid RSO kAL Qhé#%%@ﬁ%‘mi&ﬁ kREHR a PRI ot fﬁe treatment

size distribution profi descrlbe her ei n.

., of thm'tDE gcgr%;]%ﬂrgyche %t%? ofild m§t‘é§r? Lr%rbgfﬁ‘rnﬂga ih hgédl']tﬁ%%g thertapeutlcally ..

cer nts e su

effectiv gFRaRE of H’egﬂlé“‘gﬁb"&& eﬁ[ﬁmﬂ plﬁlgisﬁﬁgﬁvsm h&ﬁnethod of the

provi des amsthodfor treatln dhinit '
present invention comprises administering to a subject in need thereof a therapeutlcally effectlve

. amount of drug substance, wherein the drug substan'qe is ﬂutlcasone, tﬁe dmg ;ubstance havmg a N
.pa;tjéie si.zqdistribution proﬁie descﬁbed herein. Preferﬁbly, the drug sugstén.ce -is,ﬂutix’:éso.ne .
| ‘proﬁionate. In certaiz.zll embodiments, the subject 15 a mammal.. In other'embodixﬁénts, the si;b.];ect‘
isﬁhmnmﬂ o
In 'ohé_ embb.d;;rnc.e‘n.t, the present .ihvenfion provides a iﬁetﬁod for t;'eatipg i;ﬁinitis -
comprfsing’ the step of administering to a éubj ect in'need thereof a therapéuticall’}i effective
amount of the I;resent' formulation, wherein tﬁe formulation c':ompris’es an.aque‘ous .sﬁSpen_sion

comprising about 0.005% to about 5% B’y weight of ﬂut'icasone having a particle Size distribution
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conprising the step of adm nistering to a subject in
need .thereof a therapeutically effective anount of

wo b@4possent . formul ati on, wherein the fornul aPCDREP2004/003315
conpri ses an aqueous suspension conprising about
0.005% t o about 5% by weight” of fluticasone having a:
particle size distribution -19- .. WD 2004/ 091575
PCT/ EP2004/ 003315 profile described herein. In

~.certain. enbodi ments, the fornmulation, is sterile
* profile rspah e n. g GewY sﬁﬂﬁ%mﬂﬁﬁaheoﬁ%m@awawémq 9PNy
enbodi ments, the present invention prOV|des a nethod
preserp@rvetapé/gusﬁ@ib}em nitis conprising the step of
adm ni stering the formul ati ons di scl osed
hEraher embbdiareasatht present aventiyneedvidas a nntted fbh&é@iﬂg thinitis
.. Preferably, the fornmulation is admnistered to a
comprisity e btey bfadnilfisleriBPR YormupRiGhLdieddsyd héteifBh®drafilly to a subject in’
atomi zing spray punp.. Each actuation-of the punp .

need tﬁe%dfv ?Fe?er@bﬁ’ i tﬂgfﬁngﬁﬁﬁgﬁ a%nﬁsl?&ed to abfy ct KPR M%Yéﬁeferably '
he subject?” In another alternative e I ment o o
mete%r g Sa?&'}bla n'g\ég{r%ﬁ] Pgﬁgcg%refcﬁﬁt?on o TR @J ﬂqgﬁhg?rts %rpénzg nc%sagé ofthe .

nprising a nicr

ensipn of fluticasone -propi onate. .In. another
drugs1§:, %F%tﬁttﬁ?@% odi ment, said suspension conprises
m crocrystal |, i ne ceI | ul ose, carboxymethyl , cel llul ose '
B anethT Aespativsanbopirenh ROMFIEH BRTGION 6enPTsS ¢ stsislgeatomizing
' 80, and about 0.25%v/w, phenylethyl alcohol, has a .
" spray mlﬂlpbent\mmnam nm@roamjalﬁne Afspension of ﬂufaiasqmlmmgm(tés 16 another '
. actuations), each actuation delivers from about 10.
alternativ@ethbodibantf sald DEEnsiog comprised midebryatdlineceiibioss, cﬁ@@xymethyl
ncg, about 100 ntg to - about 200 ntg, preferably.about

celluloSsoanE, @ExtfdstBeARIQRRINPEIR RN AIPsct MO/ Bn®abdh®6.25% viw
adapter Each bottle containing the present "~ .

. :phenylgtﬂgrlrﬂl’éo%l' s o bARE& ab gtr %dnﬁyAfPJrg%g%?ynﬁ@gé’? -6 g&urﬁl%gs), each

ered sprays,- preferably 100 to

actuat]gg) Ee%v@lrs %foﬁ’f ﬁ)kt))lu'y 1 (ﬂ%cé %acl%gut]l%orﬁ% Eboq.lt ]00 mcg to about 500 meg,

| about 100 mcg to about 200 mcg, preferably about 50 meg of ﬂutxcasone proplonate through a

jnas.al adaptér. Each bottle containing the prgseﬁt foﬁﬁulations Iof nasal spray may.pfoyjdé aB;)ut ;
. 20-600 'mctered spray.s, preferably 100 to about 300 s'pra.ys,' more preferably at least 100 metered
sprays. | | o
.In an alternative emboaiment, thé édminis;trat.io‘n ,of the préséﬁt meu]atioﬁs ﬁ;gy
éompn'se 1,2,3,4,5,6,70r8 iﬁha]ations‘,of the pr'esént. fdmﬁ]atioﬁ in each'nostri] one, two,
;hree, four dr five times a day. Each inhalation (spray) may compﬁse about 1 mcg ta about 100

lﬁcg, or about 1 meg to about 100 mcg, preférably about 30 mcg to about 100 még, more
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sprays. . Tn an alternative enbodi nent, the

adm ni stration of the present formnul ations nay
weorpndses 1, 2, 3,,4, 5, 6, 7 or 8 inhal ati onsPCDEP100€003315

present fornulation in each nostril one, two, three, .
~four or five times a day. Each inhalation (spray) may
"conprise about .1 ncg to about 100 ntg, or about-1 ncg

t o about 100 m:g, preferably about 30 ntg to about 100

- 4/ 09157 CT/ E 004/0 3315
Prefer%ﬁ)g?béwaﬁ‘f? Fee iy e %bmﬁ%gr? R Srtetg! dase Persigy of B drug
ncg. The total dose per day' of the drug . substance may

substammw e0EIPsise alout 60 FEg a@dw@oabwp Hmo@onw m%@mbomoﬁwg,
to about 500:'ntg, about” 10 ntg to about.400 ntg, or . .
about #bmuag taldbont4P0trocg: boaltcuB0mag ty apow 360 atep preditrobly ai @i lﬁﬁtglcg to-
to ' about 200 ntg, or.nmore preferably about 200 ncg.:

about 200 A& bh foreapre bRt dbv e Z@O’Qﬂt@l ment, the administratien
: of the present formulations may conprise.l and only 1

| habatd DerdafivEastb sk fthé acﬁmﬁﬁbfatxon df 'ihe%@seﬁ‘tl ﬁ)ﬁﬁ_ﬂ?ﬁdn\é ?nay |

enbodi ment, ‘the  starti ng dosage of the present

comr 4 s 1 Bty PRSP0 ool Al 40
. di L d f
L i LR

about . 200 nt pr ef er abl about 100 m:%

: nostnl ﬁa@f%ﬂ&bmgwhwnﬁ% @mg‘PdWFﬂt juch slartive-dagner Fﬁ @P@Pﬂﬁ@ for

I and only 1 inhalation in each nostril is nore = '
‘ adults, bieash finhalaéipn mal camwamaég@d@sncgdv ebout 3AQmag,ipaefatably about 100

' . reginens of the, prior art, which require nore :
mcg,mommmﬁtabar@ounsceacgomicasohe per day. For’ exanple,

: ot her known nasal. spray products, e.g.,. fl uti casone

RYd@Hetesing 1 efdible 1 inlelatidn ih £deRhaduile ﬁlo(‘e‘tl?enbﬂcﬁl“anﬂﬁﬂi'antag.eous
-in each nostril twee a day (total dose, 168-336

over cdﬁ?&ftﬂﬁéﬂ)reglh@né:mﬁé Bdr ar, IRt Wkt %?e i‘ﬁfual&tfb%s B B8 Rbstyil per
Invention nmay require 1 and or(lll l'ation in eatﬁXP
| day FO? %ulhbﬂ (ﬁhg'a]tynbwn nasal Spray products e.g., ﬂu‘ucasone products, requue lor2
inhalations (42 to 84 mcg) in each nostril twme a day (total dose 168 336 mcg/day) In contrasf o
: 'fomulatlons of th;: present invention may require 1 and onl_y 1 mha]atloq in each npstnl a day.
By ﬁmiting the dosage, or amounit of inhalations per day, ;i:ndiyidhalzs would hkely comply with
th.'e. reglmen or r.egular‘dosagé';ch.edllee'té). gchiéve adequate r‘éﬁcf, the‘reby imﬁrovihg tﬂe .
. patient’s q‘ua]"ity of life ﬁs ‘con_'lpa':ed" witﬁ other tr,adition.a.l treétmeﬂts. Algb,,an{nisteﬁng- ff'gwex". '
' _inhal_aﬁ ons provide the individual more 'opborﬁlnity to tgke other medieétiéns dui'ing;. treatment,‘
such as, for example, other oral of inhaled sfté‘roid_s, thus rédu‘cing 1ikeliho§d of QVerHOsing or

cross reaction between medications. Further, providing fewer inhalations would reduce the.
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By limting the dosage, or anount of inhalations per
day, individuals would likely conply with the reginen
worompgsiar dosage ' schedul e to achi eve adeqe&l/8P2004/003315
relief, thereby inproving the patient's quality.of
- life as conpared with other traditional treatnents.
" Also,. adm-nistering- -Pewer inhalations provide the
i ndivi dual .nore opportunity to take other medications

e R EFE T R et i R o leoes g
. overdosi ng or cross reaction betmeen nmedi cati.ons. -
fewer iphglatipns mayredice Ry sibthedAvmIcavPhassopatediwith due sarhie.
- -21- WD 2004/ 091575 PCT/ EP2004/ 003315 |i kel i hood: of

inhalatipgidiof 2 pwticuler drigsulstancedu bavhawsts! pan daeAliadatividuals '
formul ati on. . Moreover, administering fewer - ‘

hypersémitive a6 2 onmomsesefrmpenmm &riup yueadcd Menl@BMRAS eoﬁMem\ﬁng 1
‘associated with 2 or nore inhalations of a partlcular _

and onB'1Udbsép&dagince in each nostri |l per day Al so,-

i'ndi vidual S hypersensitive to nor e. doses of o
fitf
‘;Téqg fe\%/!izrfni g&?{u]ﬂfo %a?]:lﬁszi‘;%&&g%ds%ﬁ%@é ?r %@@ﬁm %P%téogmly contain

o or mul at.i b as_Kit st e
other C%Hﬁ’"&%“‘% poliding P ”%C%ﬁ’?zf"ﬁ“ s °88P}ﬁ€‘?ﬂ§nﬁ§¥ CIP%?[?%%“%MC
Lnstructlonsf? of  the fornulations. 'Articles of . -
~contain eGSR Bt BN AR OdBY HgE et fseshlor et
.. fornul at.i on provided herein,-which is useful.for"
preventtqnemanéh@raﬁorp@femé AT MoFe SoPptomes dfereadicshcanfiitionedisorderar discase
npt ons -of a nedi cal condition, disorder or. disease _
(e.g. rh@gxsganda‘ﬁabﬂluméc)atlagl thatithk &vetulationiatd fog tleltadent, Peoventionor
‘formulation'is used for. treatnent, prevention or -
amelioratioal of@nabr mlraﬁym@fmasaff divedses Slydﬁﬁrmaﬁdclﬂé@%ﬁﬁ %ﬁd&fred and/or
di sorders associated wi'th undesired and/or ..

uncontrdéti®Y. | ed rhinitis.”. V. Exanple.. The following -
exanple i's included for |Ilustrat|ve purposes onIy and

V’l S nﬂanlllmended t 0

The fo]lowmg examp]e is included for 11]ustrat1ve purposes on]y and is not 1ntended to

i

'hmxt the scope of the invention.

A bhnded randomlzed placebo- control]ed multlcenter study to assess thé safety and
efﬁcacy of Dey F ]utlcasone Prop1onate Nasa] Spray 50 mcg in adolescent and 'adult patlents with
| 'seasonal allergic rhmms was conducted The pnmary ob_] ective of this smdy was to detennme .
: the safety and effi cacy of Dey fluticasone proplonate nasal spray 50 mcg (Dey-FP) cornpared
with P]acebo during 2 weeks of treatment in adult and adolescent patlents with seasonal al]erglc

_ rhlmtls (SAR) due to mountam cedar pol]en The secondary ob_]ectlve was to estabhsh the
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limt,the scope of the invention. A blinded,
random zed, pl acebo-controlled, nulticenter study to
w@e®ens1s7i he safety and efficacy of Dey Fl utiPEBBPm®04/003315
Propi onate Nasal -Spray 50 ntg in adol escent and adul t
patients with seasonal allergic rhinitis was
conducted. The primary objective of this study was to.
~ determine the safety and efficacy of Dey fluticasone
- propionate-nasal_s ra‘.®50 nmeg (I Dey-FP) -conpared wth
compapb g poDey:FF math I—\E&ﬁ( JfaselrSpaayrfdrrncg during Qubdeks of treatment in
. ~and. adol escent patients with seasonal allergic '
adults i atioleseen{ BARpis dut SAR durto trwuntameddsr ppliéd.en. - The - -
secondary objective was to .establish the -22- . WO
201044129 haf b rGEMER AR QARS Ehsites) P BB ARAY (Dey-FOf :
© with FﬁO\IA,SE(r) Nag’al Spr a'y@SO ﬁcg duri ng(ufyv\Pg’eII:(]g@%PEE@’
. , i i , > _ , . AR
and PIigER Tl (it s e O PR AR MRSl by ¥iauctea
v sk an ' ~ | ter sites 3 treatnent .
inthe U 8RR 00Te0b iSOG clar Pl B orey st T Rcyidugtign vs
.. low dose cebo-caontrol |l ed repeated neasures. st ud ‘
3 weels B TBOSRT BF 7 RERE & ALtk e i peBE SO0 demba felawed by
g cedar pollen all-ergy season. The study duration was
a 3-week ToRdoRuZed gt EBnaAgRiETbI treatmient phipse. aPaticnis eterbsess bi A
screening period-for diary data followed by a 2-week
outpatieni hertindday {Jabrye htDaydl end Dayelrd- (TThie fnitinlrbasdlime streg@tiepgsserivd for
Patients were seen on an outpatient basis on Day -7, °

' diary dePelyeghn 1 Beyk Dayasle: Daays)lptior Hhendomikitivh tOBERIEMNE Patients wl%o met

screening period" for diary data began | week (Day -

the eligilHRAYSbridEhelisibPelcRRARHZAL bfcdntbibl GAIFTEMine study p .
g%ag?ents.(v\ho met the eligibi ‘lelnt% cri‘ter%]ﬂtzlstmeSmdypr-c’cedures

v 0 DRSS il BSBPABIAN e
B L ST e i T -
S Y R R N,
itchy ‘no];eg rin trhléli? E%ﬁgg fc’a%i’ng 2&:%1 %ln a%gaqg gfc’ (g tioo3n\;\'rit§ 8%21%1-; ?1% ’syggt%ms present and
'3‘ being sévé're symptoms present. . The amopnt of orél antihistamine taken 'Was recdrde__d és well.
Qﬁe wegk‘ Iate;r, at the conclusion, of the,basel;;ne gereeniﬁg period, the patients returned to
the 'stuciy si‘te‘ and were re#évalﬁated for eli gibiiity. Patients who did not complete the diaries or
- 1io ]o;llger met the eﬁtry criterié. were diséontinuéd. Pati'ent.s who m.e¥ all entry cﬁtéﬁé wefe theﬂ
fandpmized to 1 of 6 treatment éroups: Déy—FP Hi gh Doée, Déy-FP Low Dose, FLONASE High
Dose, FLONASE Low Dose, or P]aceino High Dose or Placebo Low Dose. The patiént- and

rater-blind treatment phaée (_Day 1 through 14) consisted of once daily self-administered
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itchy nose) in their diaries rating each on a scal e of
O to 3 with O being no synptons present and 3 bei ng
W@ eoee153y npt ons present. The anount of oral PCT/EP2004/003315
anti hi stam ne taken 'was recorded as well. One week
. later, at the conclusion, of the, baseline screening
perlod the- patients returned to the'study site-and
were re-evaluated for eligibility. Patients who did
not_conpl ete the di‘gries. or. no longer net the-entry
treatmgnti(d @rﬁpﬁyﬁé}‘%ef&fﬁé‘l?%?ﬁ{ PORAUENIPERIRNO8 Dae aad 14(ar afefm‘llv’y
-criteria were then randomzed to | .of 6 treatnent
termingfigyesatieme getmredfodhe siadyesiteDing-vere toimaids &EFfi G OhASEments
Hi gh Dose, FLONASE Low Dose, or Placebo Hi gh Dose or. .
 includ&d mdledtive loduirBasenests éNSStdafky}ﬂlaryamtﬁnnatﬁﬁl?patf@hﬂ 4 physician global
' treatnent phase (Day 1 threugh 14) consist.ed of once.
evaluaflaid, ¥ndSek bf adfdethatiQkiesl Safdp e VRaR 0Ny f
o G Do T HGHG] Sofdty (1-2 sprg“??i,}é |1§‘t“gen°.e°f?1dverse,

events r@ﬁﬁ@ fabR8lor A, ?h?&éa%&aﬂﬂﬁaﬂo@ﬁm ég;ta}?%?% Sst%ﬁe nts

termnatl patlents retur

R SR P B R i,
o R B B R O 2

. evaluations were the inci denceof adver se events S
"7 @ Aihisigry phmedeistiy sever SAR gesiemewintaiesedai prdlen Gorsat Ieast 2 years
O fi rigitivigiyals |2 edrs of ageendreldetur enent s, - and ECG resufts |

(s eCordrmed IgE-wedi@ied hyperseRotivigrio countain cedatillde withinrlast 12
t enpentby (@pesitivarestlalsirequiradid huni dity were al so ,~
RO MViindmed TVES offart d€ 8 nfayin@e bf 19t (sithyer M or PR ﬁﬁ’du\‘ a&gssment)

rnasheit fagt-3t dys &Mﬁfg&h%hrfél{ﬁnb@ ofB Uy RicA 1R ve been within 3
poldagsofdy @t - 1 east. 2 years |nd| vidual s - 12 years of

a0ar A8dvAL Aemunothaiaby, TRl
e Bk Ao, TR e LA B 20 fporgp ey

2. t
1— %@%ﬂéﬁg g&q??gld ﬁ‘é;e:ti d{sgrfég rc#i g.(on?&xpﬁ Itrrﬁ%trr{eg t{hﬁt cipulﬂm'xterfere
' €n in ormed consen ngiaujc assent; and , .

» Willingness to comply with study propedu_res
' Pat.i.ents who met all cn'téria wére then randomized to.l of 6 Ueanﬁanf éroﬁpS' . bey-FP
50 mcg Low Dose (100 mcg) -1 spray in each nostn] daﬂy, (2) Dey-FP 50 mcg ngh Dose (100 *
‘mcg) 1 spray in each nostnl thce dally, ) FLONASE® Nasal Spray Low Dose (100 mcg) 1
spray in each nostrll dally, 4) FLONASE® Nasal Spray H1 gh Dose (200 mcg) 1 spray in each
‘ nostr;l da1ly twice daily; (5) -placebo -1 spray in eacli nostril once daily; and, (6) pI_acebo -1.

spray in each nostril twice daily.
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on'at least 3 days' during the baseline period, one of
whi ch nust have been within 3 days of Day 1; |If

WO e@a/09i5mgy | nrunot her apy, a st abl e mai nt enancePCEEP20841003315
for 30 ,days prior to study enrollnment; . . General
good health and free of disease or concomtant '
treatnment that- could interfere wth-interpretation
of study'results; Witten i nforrred consent/pedl atric

pr ogn%mpgégﬂmmga%e nt's \%a g g{ a“aﬁ%%é’?( P?sgﬁedn\ﬁé’ra@é/"lt § gpmbined
am m@?@ﬂf%wﬁﬁmﬁ@@w? 2 R Bt 3B By codpoi

dai | (2) Dey-FEP 50 m:g Hi gh Dose (100 npg) -1 spray
analysis Wagtie FORBA PR PLPGY-ER a*a.Doye vergys PlaceheBimbrand layabose overall
' Spray Low Dbose (100 ntg)-- 1 spray.i-n each nostri. | ..
~ (Days Zalh4)layd a(Agys 7l aBRASETNES Nmmted&d itheeysubd offthDosebif&AM plus PM 12-
' Meg).- |I' eg) -1 spray in'each nostril daily twce

* hour asﬁbasxhant s¢obgs ot AmePRose; nhsd Porpestion, @Reing) 08H ftbhy M@&corded twice -
daily; and, (6).placebo”- 1 spray in each nostril.

daily orI 1\% Ptk |TNSS ]ﬁﬂry cardV\@ agé?f?lé/vﬁg Qléﬂéd Pg{e@?&%@éfﬁﬂﬁ@’%ﬁn period

he primary endpoint for this study was

oL T 2 ARREE eSSBS § AAE L

The primary endpoint anal yS| s was, t he
precedlﬁ%h@' i soh of “Dey-FP Low Dose versus” Plracebo Hi-gh and:

Low Dose overa 14) .and at Days7'and 14, -~
%?f'sdipgtnésd‘%b'imst%q@%’é‘ﬂﬁﬂ%fj t he combi ned.AM pl'us: PM
12 ‘hour “assessnent scores for runnynose; nasal '

_€0rTyeslidnge froMraeding fh a pdidnt’d @dmbxmqm gme ml@dl ZthMu@féﬂectlve
*TNSS overall (Days 2-14); :

¢ The change from baseline in a patient’s combined (AM plus PM) 12—hour reﬂectlve
TNSS at Days 7 and 14;

e The change from baseline i ina patient’s AM 12- hour reflective TNSS;
e The.change from baselme in a patient’s PM 12-hour reflective TNSS

e The percent change from baseline in a patient’s combined (AM plus PM)- 12-hour
reflective TNSS;

- o The percent change from baseline in a patlent s AM 12-hour reﬂectwe TNSS
¢ The percent change from baseline in a patient’s PM 12-hour reflective TNSS

e The change from baseline to 1-week and 2-week postbaseline in area under the curve
(AUC) of patient’s combined (AM plus PM) 12-hour reflective TNSS; .

o The change from basehne to 1-week and 2-week postbasehne m area under the curve
. (AUC) of patlent s AM 12-hour reflective TNSS; . o

o The change from baseline to 1-week and 2-week postbasehne in area under the curve ;
(AUC) of patient’s PM 12-hour reﬂectwe TNSS; '

s The change from baseline in pa’uent’s combmed (AM plus PM) mstantaneous TNSS
. The change from baseline in pauent s AM instantaneous TNSS;

. The change from baselme in patlent s PM instantaneous TNSS; .
. 'P'atxent global- eva]uathn of change in SAR signs and symptoms; '
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daily on the Patient's TNSS D ary card. Baseline was
defined as the average of the run-in period of the
wa@ oovbiopsds (AM pl us PM -12- hour refl ective TNSSPET/BP20041603315

7 cal endar days -12 days preceding. Day-.l:, - . _..
~ . Seconddry endpoints for this

st udy i ncl uded The change from baseline in a
patient's conbi ned (AM plus PM 12- hour refleéective
~ TNSS over al | 14); The change from baseline in

a® pahydeien: sloba(lﬁﬁalwé@n(omépseeu 52V} sigas didgympefiseadi ve

TNS@sabfﬁaa@n?ed@@goﬁM The change from baseline in.a
patient's AM 12-hour refl ectlve TNSS; . The. . change

I O aseli.ne in a ient's 2- hour reflective
,Secmgﬁ{l!égh%a‘:yﬂép%tﬁ ’& °°81P§’i?8 é‘CTPF 'FRUBFH SOUPH a
patient's conbined (AM plus PM :1.2-hour.

r Bétheetectres iﬁkilﬁiﬁ;antanedds&hpgetfﬂm baséiafegﬁ li-lham @as 9luls B’M
in a patient's AM 12-hour reflective TNSS;, The

combif& £ iidiGhaIUENSS mﬁﬁaﬁgl dnd@edonddty RaGdbeRwese E’c%ﬂa?ed%wss

reflective TNSS; e change from baseline to I-week

'treatrn%lﬁ %c%p!\ﬁﬁlfg PRSLR %ﬁ@dt'aﬂﬂy&hsﬂ (W@)t]‘ggdﬁi Wltlﬂq‘reatment day

of patient's conbine

SRR e e T e i
e ol el Cﬁs%ﬂ@ s &litcaasel re BARRR)

rea under the cur of patient's PM 12-hour .

reﬂectrpr%ﬂ\lggtwe@ éalqt}lggi for the-[l:ﬁaéel@ﬁ @ﬁ@@l adWeekak aidi Week 2postbaseline

. - patient's conmbi ned (AM plus -PM i nstantaneous TNSS; :
using amemhg@thpdoﬁlmdeegq fnagn bagsting BrAUE WVIcomparadl htanﬂclhlsgroups :
using aEuNr?l?m ANOVA model as descnbed for the pnrnary efﬁcacy vanable Patrent and -
'physrclan global evaluations of change from basehne in SAR symptoms were compared between
tl1e gronps using a one-way ANOVA model. l*‘requency of rescue medication use, as vx;ell as the
' percentage of patients needing rescue medication, was compared' across the groups using tlae |
Pearson Chi- square test. The average number of tablets of Tescue medlcatlon was compared
using an AN OVA rnodel All statistical ana]yses were performed for both lntent-to-Treat (ITT)
a_nd PC_r Protocol (PP) Pop‘ulatrons. TNSS missing olnservation’s in the ITT Population were
| impured using the last observation carried forward (LOCF) method; '.All inferential st.atist'ics
nvere conducted against a two-sided altemative hypothesls at0 .'05 le\}el of significance.

In all, 774 patients were enrolled and randomized to 1 of 6 treatment groups at 7 stndy

ceriters located in the US during the 2001/2002 mountam cedar pollen allergy season, 1nc1ud1ng 1

patient who enrolled at 2 separate sites (Patlent 02-044 and 05-056 were the same patlent) The
-26-



The change from baseline in patient's PMinstantaneous
TNSS; . Pati ent gl obal eval uation of change in SAR
WG 2@asIsndl synpt ons; -25 WD 2004/ 091575 PCT/EP2004/003315

PCT/ EP2004/ 003315 Physi ci an - gl obal . eval uati on. of

change in SAR signs and synptons; and 'Use of rescue-
medi cation. 0 Secondary efficacy endpoints were '
conpared across all treatnent groups. Both reflective

" nd,i.nNs eous e fr aseline, in 12-hour
] “bEa‘ER/l bR e B R ﬂgi‘T\?B’&lﬁ BPlyurlrnseetcaPt e taﬁéwplzed
. epondary ari abl'es were conpared_across '
. Pa“ent P%Po’r'? ﬁtbebaﬂlé‘?ﬁ\g'é PRfishipdgesaived gtudy fwgt Thndaty Svm. Pagent 05 056
. var.i ance (ANOVA) nodel with..Treatrent, day (Days
were ipcludgd intkp analysis nerlation berefse Eredimentat Sty 5 Pespedesl chioliatnt at the
- effects and patients -as random effect. Area under the .
second sitey 8it¢ 2UThe btent-he T2 (FITIPopiibtiqa], trerdRdde, warrddinpeskdaad
i ndividual) reflective TNSS was cal culated for the

773 phRaR (T THeraRdinhiost RREhtY\eals Pagaf 00084, 'Re E@&Mﬁé@%ﬁ% follows‘ o

using a trapezoi dal nmethod. The change from basel |

120 o BRSO Y DOURE LAY o T e

Lo el se@nsgﬁa Bl 8 0 B -

.- Dose &b&'@\é\eﬁgﬂaﬁ p@?lex%r %E%Pﬁél gé)pv lggs%lggvg% Q%th\@| 7]@35%7 @%@paﬁents of
percent age .of patients needlngﬁrescue medi cation, was-

the OHE’@ﬁlﬂg f cempleieddhe sedy 26 362 8% tisepntineed prevaatnrshyn 8 of these were
: .Chi - square test. The average nunber of tablets of

"due to Ags cRasients Werspredmminawly WhitepEOe%) andsfemgleansmpmaermmlage

‘ Al statistical analyses were performed for both

range vhastfeomt 37.66 or42201 yebrk (nin-max radge =P Qttegeb ye&?E) across treatment
Popul ations. TNSS mi ssing observations in the |TT

groups Poptinatia@ R e 8kin |a%&x%ﬂallk§lg@ Q:olé"tﬁ' Hefvden 9256 fsvﬁlﬂho rt)ver half
carried forward (LOCF) nethod. |nferent|a
of all pafiés @Stl%fhad 1o previous history of ﬂutlcasone usage
All active treatment groups (Dey-FP and FLONASE) demonstrated reductlons in TNSS
'over the 2- week treatment penod Regardless of whlch efﬁcacy endpomt was exammed (1 €., 12-
: hour reﬂectlve TNSS mstantaneous TNSS, change in AUC), the Treatment effect was highly
s1gmﬁcant as was the day’ (duratlon of treatment) effect (p—O OOOO) 1ndlcat1ng 1mprovement in
TNSS. Both Dey—FP and FLONASE Low Dose groups were statlstlcally supenor to Placebos for |
, both primary and secondaxy efﬁcacy endpoint ana]yses as were Dey-FP High Dose and |
FLONASE High Dose treatment groups. Treatment-hy-Day interaction (overall Days 2-14) and

TreaUnent-by-Week interaction (Week 1 and Week 2).effects were not statistically significant
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wer e conducted against a two-sided alternative

hypot hesis at 0.05 | evel of significance. In all, 774
w@aa04ems3s were enrol | ed and randoni zed to 1 of PGI/EP2004/003315

treatment groups at 7 study centers |located in the US

during the 2001/ 2002 nountai'n cedar pollen aIIergy

season, including 1 patient who enrolled at 2

separate sites (Patient 02-044 and 05-056 were the

. 4/.0915 :

incica B Tap BN 8o o PRI et gy, except for the
excl uded from al opul atl ns, except the -

magnfife G TR DNSS B Net O BEcAly S e amocs baeen
recei ved study drug The data from Pati'ent 05-056 = -

. Dey-FReapd FLENAHighand hew Do Foups fpop eéﬁqaomsndpomt analysis (rehef of

' because-enrol I ment at-Site 5 preceded enroll nent. at -

signs andeymptaosrod SAR)e Mogiaver, 211 activh @redtntentndrotps Wk €ednsistently

- (1 TT) " Popul ati on, therefore, was conposed.of 0. .773

statistipally spésdor (J Beth FHgHOR1d mabmtm@ew%rewsu Re?@!is' cﬁ"éﬁalyses for the Per -
02-044). The distribution was as [T.ows: . ,

| Protoc@ﬂ%ﬁﬁti‘én birallf16d 8 d7 E‘héiiggh’loﬁ@it%ﬁorgfo? M&ﬁ%@daﬂgﬁl%s o

P Low Dose group,

E rou
@Eeslff? SheefBy ok QRR R RR5 9 St e rom
Dose up. In togal 752(97 399 -

baselmsmeﬁﬁ%‘%sﬁy‘% RTPP W o%asatmtwe@ % FSTE POy png nasal
N é@ BSCOHtI ‘nued prematurely, '8 of these were :
lfchmgcﬁa %%’ Binn) rosgrsddp pstofd pasahyyewinm seores (FNGE).-t Bhg hoaggfrom

' and female. (>59% . The meanage range was from 37.55
baselineén TPSH Bcayesdis. sm{rmsed imaksoletn guits(t@ther tampeF@nochregs HIm basehne) _
acfoss treatment groups. Patients had ‘a.nean. skin. :
Using ardnialyels of harlanesugeded @W@V@i) theteastanuate metro(IB Heiﬁ]\fmﬁlﬂl@ r
hal f of all patients “(>58% had no previous history

. .b‘asehnefpcfsitiv% ivalag)aund chisigg Erom. base]r?:|e|(n fiverfideli PRiRhs
‘ (Dey FP and FLONASE) dermnstrae?gd reductions in Tﬁ% are

obtaxne@¥ The hidBerdh\Bltivd BRf TR iRk L@g/leaﬁqgea%ét%asqge Xﬂn&@

ficacy. endpol nt.'was exani ne .
%?rfé)n Qs TNSS, instantaneous TNSS,- change in -
(lmpm B the %reat ment effect was highly 0. :

Table 1 shows a partxcle size dlstnbutlon of the fluticasone partlcles in Dey—FP wherem

the particle 51_ze is in microns. Table 2 also shows the partlc]c size d1$tnbut10n of fluticasone
pa'rticlés of another batch of Dey-FP, wherein the particle size is in mictons. Table 3 shows the

. formulation of Dey-FP.
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significant as was the day' (duration of treatnent)

ef fect (

gr oups.

. 2-14) and Treatnent-by-Wek interaction (Week 1. a
‘Week 2).effects were not statisticall y.significant
WD. 2004/ 091575 PCT/ EP2004/ 003315 '

-27-.

p=0. 0000)

i ndi cating i nprovenent
w®odoh/0Dsys FP and FLONASE Low Dose groups wer e PCT/EP2004/003315
statistically superior to Placebos for |
and secondary efficacy endpoint anal yses,
Dey- FP H| gh Dose and .

in.

"~ Treat nent - by-Day interaction (overall

TNSS.

bot h. pri mary
as were
FLONASE H gh Dose treatnent:

Day's
and

i ndi-cating.that the treaffabletl’ groups behaved simi| arI y -

- square nean- (LS Mean) for . the (
val ue) and change from basel i ne (negative value if

synpt ons..i nprove) are
negative val ue seen in the LS Man,
(i nmpr ovenent Table 2TNSS.

the chan

ge

for the duration of the study, except for the

. magni tude of inprovenment in. TNSS. ThHere was n¢ ° ,
statistifalty signifi 2§t FRBFY MeEences bet ween| Dey-FP :
-and FLONASE Hi gh zl’radtlt@ﬁlzwgtﬂ-gB@fﬂbé for any.¢fficacy
endpoi nt ‘ngl \ICI S Lr |imf S 3”0 -d Syn’ﬁ}%\ ns Of
SAR). M eover aII amm\;e mmeza RE&As [gr of ere
:CONnsi-st e : i  cally supelrior—tio hnt gh and -
Low Dose| PIIa€eRd Oyr ol &38 Re8dBt k GH dnal932s for the
Per Protocol Population paralleled tlhose of fhe ITT
Popul atijon B ¢v, 085) ef f0.BaqyOvar | &bT&®y. 1G76i glires 1-4,
the effijcacy of the pasal. |{fornu] ations is expfjessed as
t he change b(gmsopaselse |( piset [ easdrgnt )1.51 aj. -

- composi-tle seore-of nasa4_ ‘Isynmpt ps-(¢d:g.- runny -nose,’ .
sneezi ngj; | A&k and ggONCESS 110N) fefred to -
as total nasg‘?o orr{%cdrggg( T%I%g Thzegghamge from:
basel i n P T sotut e
units (rlat f: Vpgﬁ r?e%?t' CEZE e$r ‘0om base€li ng)..

Usi ng ananalysis m‘ Vaf-arEe- ..UE&L CANOVA—tHe Ieast

basellne (positive

‘Tabl e |

obt ai ned. The hi gher the
the greater was
shows a

particle size distribution of the qutlcasone

S I n Dey-FP,wherein
Dey-FP 50 mcg

Partlcle Size Data Batch 2

‘ partlcle

| Run 1| Run 2 Run3| Avg
. D'(v,.O.l(.).) 038 |04z | 037 | 039
B . 025) .0.76 75 072 076
D(v,050) | 153 | 157 | 140 | 1.0 |
Dw,075) | 300 | 3.08 | 2.64 | 291
D(v,090) | 5.34 T530 [ 455 | 512
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the particle size is in mcrons. Table 2 al so shows
the particle size distribution' of fluticasone
w@aooioglses of anot her batch of Dey-FP, wherei nPCTEP2004/003315
particle size is in mcrons. Table 3 shows the
fornul ati on of Dey-FP. . -2S= WD 2004/091575 .
PCT/ EP2004/ 003315 Table.1 Dey-FP 50 nmeg 'Particle
Size Data - Batch 1 Run'1 Run 2 Run 3 Avg D(v, 0.10) .
. 0.38 0.38 0.41 0.39" D.(v, O, 25) " . ' 035 0.75- . ‘
0.78 0.76 -D (v, 0.50) 1.50 1 5. .1.:56 1'.52 "' D (v,
0.75) 2.93" 2.94 3.05 " 2T D (v .0.90) 5.22-. -
5.21' 5.42 .5.2.8 ' Tabl el®le3pey FP 50 g ¢

Partl cle Si?‘@l%lﬁ@ﬁcﬁl oﬂﬁﬁﬁ&lsgne Pl%%ﬁngte}lwgalzsﬁgy( 3AVY

25)

(v 0O 10\ '
Iﬁaﬂo 72 qu éT v, DRECG)PRODUET 1} SI’ER 1. 40 PER
?Négﬁg) ' N R)I(I CONCENTRATION | SPRAY | BOTTLE
Fluticasone Propionate USP Active 0.050% wiw™ | 0.050 8.00mg -
asone . Ingredient ORI BERRmE | etimg
. Benzalkonium Choloride |- . ‘ ' : 0.0388 | ..
Solution 50% NF P reser.vatrve N '9-020% wiw mg 6.21 mg
| M]crocrystalhne ' Sispension . ‘ B S
Cellulose/Carboxymethycell | AI: . 1.50% wiw " 1,50mg | 240.0mg
i - . . gent : oo =T ‘
-ose Sodium NF . - .
o : Wettin : ‘ o
R Polyzlsorbete BONF Agentg | 000s%whv - | 0.005mg| 080mg |
Phenylethyl Alcohol USP | Preservative - 0.25% viw . 0.255 lng .40.80mg |
L ' ' To adjust ' ; ' o ..
| Dextrose,' .Anhydrous USP . osmolality .5.0Q% wiw | 'S.OO.mg -1 800.0 mg
Hyorochlonc Acirl' IN To adjust pE.[. | r%s required reqﬁ?re d-.' As requireo |
Purified W,ater'USP . Diluent “n/a - | 93.15mg |- 14.90g '

The Flgures and attachments herein are presented for 1l]ustrat1ve purposes only They are

. not 1ntended to limit the scope of the 1nventlon Further, it should be understood that various

' ‘ changes and modlﬁcatlons to the presently preferred embodlment described herein will be
.apparent to those skilled in the'art. Such changes and modlf catlons can be made w1thout

departmg from the spirit : and scope of the present mventlon and without diminishing its attendant.

advantages. Itis therefore intended that such changes and modlﬁcatlons be covered by the

a'ppended“c]aims. Also, the invention may suitably cornprise consisf ‘of or consist essentially of

the e]ements or: steps descnbed herem Further, the invention described herem sultably may
' -30-




D (v, 0.75) 3.00, 3.08 2.64 2.91 D (v, 0.90) 5.34
5.50. 4.53 ' 5.12 " ' -29- ' WD 2004/ 091575
weOAEPBeD4/ 003315 Table 3. Formul ation of FlRPCT/ERROHE3315
Propi onate Nasal Spray | NGREDI ENT FUNCTI ON DRUG
PRODUCT PER PER CONCENTRATI ON. SPRAY BOTTLE -Active -
Fl uti casone Propionate USP | ngredi ent 0.050% w w,
0.050 ngy 8.00 ny Benzal koni urn Chol ori de '
0
: compng{;gr?}gerp\;%qtt{g%/@gli%%%ép\Ial’/éa\l\rlg %gqxfg?ré#p vggch 1§?11)t specx?wa?ly cﬁsclosed
Cel | ul ose/ Car boaynet hycel | Agent 1.50% WW 1.50 ng
herein. 2R01RT, pge owereStsgidararingd hergip may he Perfoprd omliancugy Wigh
Agent 0.005% w w 0.005 ng 0.80 ng Phenyl ethyl Al coho
anothed$8ép. Pr eservative 0.25%v/w. .0.255 ng . 40.80 ng - To
adjust o 5.00%ww 5.00 ng 800.0 rng Dextrose
Anhydr ous. USP osnnlallty
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. Hydrochloric Acid '1N To adjust pH As required
regui ed. As required Purified Water USP Di | uent n/a
wO3001591505 14. 90 g The Figures and attachnents PET/EP2004/003315
are presented for illustrative purposes only. They are
not intended to limt the scope of the invention:
Further, it should be understood that various changes
- and nndlflcatlons to the presently preferred ‘
' escribed heréin will be. .apparent to
ESEEFP? ¥ in the-art. Such changes and
nndlflcatlons can be- made without departing fromthe

SPi I'i A naaflpSeRp@ubéal ?&ﬁuﬁf:%@&ﬁpﬂs&‘é@‘tﬁé@r&uﬁ@ﬂl ik amoimt

dlnrnrshrng its attendant advantages 'S there ore

o L DA BP0 g R AT T

may SU|tany conprise,- consi.st of .or consi st
rofile [
P essentially of the-elenmentss or. steps described
herein. Further, the invention described herein:

's ui t abbyutmeys of3Be M0: 26Hthh &I sETé Eﬁ’%ﬁaé‘éﬁ%ﬁﬁz@s than 0 90,

"~ conprise or be.-practiced i-n the absence of any.el enent
or stepcwhi.ch is not specifically disclosed  herein.
Further, one or nore step descri.bed. herein- may - be
perf or eously with another step. -31
2004/ @gr?%?%‘/&ﬂwee%z@w lclwra’re rgarmlaﬁlﬁeeflegs than 1.6
-. A nasal phar maceuti cal forrmulation conpri sing -a
therapé@?ﬂ%ally effective amount . of a drug substance,’
wherein the drug subst-ance has the follow ng partlcle.

si.ze gbcil EO%LHfltIWHruéﬁu@&hﬁc% part:cles have a partlcle size of Iess than 3.2

mlcrons
;abou't‘75% of.the drug substance particlee have epmie]e siz.e'qf less 'frha.n 6.2
, r'nicro_né; and | . - .
- about‘90% of the drug eubetance,pénic]es hej\}é a ra'_aﬂicie:siZe.of lessthan 100 -
- * microns. . |
"\';vherei'n the drug Substance.'is su:it.ab]e. for adrrxiniéu'ation to an iqdividuai via,
' irltranasally.- . |
2. The f.o.ll'mulationef claim 1, where.in.’the drug substexrce has the fo"llo.wir.l,g partlcle
eize distribution profile: - | | | |
about 10% of the drug subs’ra.nc.ie'pe;'tic'lee have a'pa_rti.qle s.i,ze of less tha.ui:O..70
microns; o a " |
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about 10% of the drug substance particles have a
particle size of less than 0..90 mcrons; about 25%
w@pRootlog1585 ug substance particles have a parti CPET/EP204/003315

of less than 1.6. mcrons; 0 ' ' about 50% of the drug
. substance particles have a particle size of.less than
3.2 mcrons, . about 75% of the drug substance

particles have a particle size of less than'6.2

“.micr OQﬁoth@‘% of thédR g but3RYeeHartiche h%é@paﬁ?@é&%‘&ﬁess than 1.30

partlc es have a particle site of |eSs than

, mcrorrtg, ;q?erel n the drug substance is swtabl e for
adni n"SFPA%i on to an i ndi vidual 'via, intranasally.
2.. The formulation of claim]l, wherein the drug
subst abew SA%sofithredrag Pubsiangrpapieles hevea paticlesize of less than 2.5
di stribution profile: about 10% of the drug substance
parti elieendjave a particle size of |ess than 0.70
m crons; . -32- WD.2004/ 091575 PCT/ EP2004/ 003315

oo o O P RS R A LR g

t he dru% suk&g&ance partl cl es have a parti cI e si ze, of
| ess THaR . . . .

about 90% of theldrug substance part1c]es have a partlule 51ze of ]ess than'6.0
n‘ucrpns,. | -‘
3. The formutlation of claim 1, sald formulatlon contpﬁsmg an aqueous suspensmn
‘compnsmg ‘about O 005% to about 5% by weight of a drug substance wherein the drug substance-

has the fotlowmg particle size dtstnbutlon profile:
~about 1 t)% of the drué subatanae partiélies have a particla size of les; than 0.50
. .. microns; | | - |
. about 25% of the drug sub.stance partiéies have a particle stza of less than-0.90 R
‘microns; | | | | "
-abaut' 59%.‘ of 'th’e‘dru.g substance partibles_ hava‘ aparticle size oi%‘less than 1.70
" microns; ' o | . |
ab_out 75%.'bf tha drug a_ubstanc_e par'ticl'esl hav_e a pla.rti'ule' size of less than 35

microns;
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m crons; about 75% of the drug substance particles

have a particle size ,of less than 4.0 mcrons; and
W@baunoBa9o of the drug substance particl es havECHEP2004/003315

particle size of less than 6.0 mcrons. .3.. The

formulation of claim2, said fornulation conprising.an

aqueous suspen5| on . conprising about 0.005% to about

5% by W€I ght of a dr ug subst ance, wherein the.drug-

3:“33 ? tr Htt ?Oo/ﬁ €§18fifu|% sul stan e %1&%&}. 8#)5% Elg%%e of less than 5.5

substance particles have a partlcle si ze of Iess t han

0. 50 MFEBons; about 25% of the drug substance

particles have ‘a particle size of Less than.0.90 . -

§i Cromsiormabiss of ci6], hertinehattrugsubstastedns tefallowing emcle
‘have aparticle size of . less than 1.70 m-crons; about"

o distBdboiPhroffte drug substance particles have a parti cI e.
mzedls’% orgér l'ess -.than 3.5.- mcrons; -33- 0 WO .

2004/ 091575 PCT/ EP2004/ 003315 about 909% of t he dr. ug
subst zmotl (¥4 pf ihe partickiabare a pasicleisigeaf gy thap .40 gaieropfian
5:5 mcrons. 4. The formulation .of claiml, wherein

g he diyig: Subst @B ?Em’@l%hatv@ @ phicleQerdd ldasthah one misions.
I stri but| on profi
. about 50% of the particles have a part1cle size of less than 1 60 microns;
| about 75% of the particles have a pamcle size of less than 3.0 Improns, '
“ about 90% of the particles iuave a par'ti‘cle size of less ‘fhan 5..30 microns;.
5. The formulation of claim 1, wherein the drug substance is ﬂutic::as:qn_'e.
6.  The formulation of claim 1, .w'herein the nasal pharmaéeu‘ripal fofrﬂu'lat'ion 'is.stgrile;.
7. k The fo'rmu‘lation. of.claim 1, wherein the nasal iqharmaceuti:cal fofmplaﬁc_m further
~ comprises a preservative.
g, - The fomiu]ation of claim 1, wherein the pas;ai 'phannaéeutical féx%n;ll"lﬁtic).n is gtable.
R . 9.  The formulation of claim' 1; Whérefn the formulation is in a metérkf,d-doég spray
' pun_';p bot.t.le. . |
' 16. The formulation of claim 1, Whefein the nasal phmnaceutiqél'fonﬁu]ation

comi)fises about 0.01% to about 1% by w,eigh“c of the drug substance.
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about 10% of the particles have a particle size of

| ess than 0.40 microns; about 25%of the particles
whanwe/ogusparti cl e size of | ess than 0.80 m cr onBCT/EP2004/003315

about 50% of the particles have, a particle size of

| ess than 1.60 microns; about 75% of the particles

have a particle size of |less than 3.0 mcrons; about

90% of the particles have a partlcle size of less than

' 30 ron 5. . The ornu m. 1, .whe :
e e YEH’E%&"EH’E@‘% SRk el Prtm el Rilti o,
_-of claim \A@ the nasal g} ar maceut i‘cal ‘
.comprigesrabgnt}- @‘Vﬁtq OBWEQ‘W/@W weightpf dherdsng gWbERRSN of cl ai m
1, wherein the nasal pharmaceutical formulation
fayr t .
fxgr ! DeLysteh8P Ogheg%mn@f%ﬁsggﬁﬂﬁ\g& pBmS ofﬁmns sald system
F)har nmaceuti cal . for mul ation is stable. 9. The
COmPIFIBE Il ati on of cl ai m 1, wherein the fornulation is in.
a netered-dose spray punp bottle. , 10. The .

- formulgt i on mwé-padkaged formulagssi said Hernfadioh comprising an aqueous . -

pharmaceutical -forrmulation . . - conprises about 0.01%.
to abguhenkiénbdontRisGiat abdht Db@S%rtHQab%Hpg‘? W%el%lﬁdof Q'Ju\/f@sone, N
2004/ 091575 PCT/'EP2004/ 003315 11. - for mul at'i on

Foe Cherinthen Gl talife ?‘4‘“8“@3’09“%%9 éﬁ% %‘batl?%ﬂﬁlﬁ |
st B° dé”%rlﬁ'ﬁﬁqﬁiéﬁe i AR R S bl sseor

system conpri Sf pre- packaged fornul at.i on,
said forml atidff gb”ﬁ& Ogpig PSan aqueous © .

(i) about 25% of the drug substance pa‘rtic]es havea ﬁarticle siié qf.
: “less than 1.6 micronS'
. .(.iii) about 50% of the drug substance partxc]es have a partlcle size of |
‘]ess than 3 2 microns; |
(iv) * about 75% of the' drug substance particles havea particle size'of
lesé than 6.2 iﬁicr’ons; and " | “ |
| (V) . about 90% of the dmg';ubstancé particles have a particle size of
‘ less tl_lan 10.0 micfoné. |
Whéreih tiae drug substance is su'itéble for administration to an individual
via intranasally. |

13. The system of claim 12, wherein the formulation is stable.
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suspensi on conpri sing about.0.005%to about. 5% by
wei ght of fluticasone, wherein the fluticasone has

wo b@4foolsidow ng particle size distribution profPCEEP2004)03315
about 10% of the drug substance particles "have' a
particle size of .less than 0.90 microns; (ii) about
25% of the drug substance particles have a particle
size of less than 1.6 microns; (iii) about 50% of the

e SRR 545 B

: . particles have a particle size of less than 6.2
bottle. i cr'ons: and ... (Y) about “90% of the drug substance
particles have 'a particle size off |less than 10.0

5. CT @RS sysWREs el dimt 1S wH Lig e§élﬁ%fa§%?ﬂléﬁet§f%-&@§%'sﬁa&‘ﬁﬁm& 1

adm ni stration to. an 1 ndividual ™ via I ntranasa

o R R e LTS L7

The systemof claim 12, wherein the formulation is in
&6.neThe syetetosfeln 1 aywiken cadhaptay @f thkmeterdd@oss)pra® Pmp f
claim 12, wherein each spray.of the netered-dose spray

deliverddbaBt 1 £he} toudbht D thapaTtheak@uubliangeg Of the .drug, |
- substance. 16. .” The system of claim'12, wherei'n each

' syr aX'of _the netered-dose spray ‘pu.rrl?l o M
.17.- A method of treating one or more symptoms of rhinitis in an individual, said

: “method co'rnprising the steps of apﬁlying to tﬁg individual’s naéal mucosa a fbr;nulatiﬁn -
comprising a drug gubs;cance having t,hg follb\&iﬁg 'ﬁérticle size distribution profile:
.(i) about.10% of the drué substange partid]es have a‘palitilcle size of .
. '].ess than 0.90 microns; |
- (i) a.bou.t 25% of the drug .sublsfance péﬁiclgs ha\}e a particle size of
less than 1.6 microhs; |
ébopt 5.0% of the drug subsltance p,éu'tic]es have a farfi;élé size of less than 3.2 microns; | : -
. al;out 75%. o‘f the drué 's.ubsténce‘partié']es have }1 p‘art‘ic]e"size of less than 6.2 microns; a;nd
about '50% of the drug 'sub'sfanc;e partiCIés have.‘a particle ;'s'ize of less than 10.0 r.nicron,s..
v.v.her,elin the cirug .subgtanc.e is suitable for ad_ministratioﬁ to an in'dividl'lal v.ia"

intranasally.

18, The method of claim 17, wherein the drug substance has the following particle size.

. distribution profile:
S -36-



delivers about 1 ntg to about 100 ntg of the drug

substance. . 17. A nethod of treating one or nore
wagoppoerses of rhinitis in an individual, said PEI/ERIO4/00331S

conprising the steps of applying to the individual s

nasal mucosa a fornulation conprising a.drug

subst ance having the follow ng particle size

distribution profile: (i) about. 10% of the drug

subst ance. par |cIes have e size. of ss.th
0.90 AYEY &@@; ‘te.dj“gasagt}tn%%? fre R ekt g hen 0170
particles have a particle size of 'less than 1.6

m cr oF¥™%Hout 5. 0% of the drug substance particles
. have a particle size of less than 3.2 nicrons; about

75% 0fbduh25% oAthe AulysibAGRe phtitles BAVRS JAANR: stzelRANdss Haf 1.30
size of less than 6.2 mcrons; and . about '90% of the:

drug mg&st ance particles have a partl cle size .of |
| ess than 10.0 nmicrons. ' . wherein the drug substance.

is suitab dmnjstratiaon to.an.indjvidual via
intr. a?t’%‘a% q%/ﬁ’/ ohhe %‘i"g subSancEBHE/Es kAve @pattislesize ofifrsy tian 2.5 :

t he drug substance has the follow ng particle siZze
di st rsEASon profile:' -36- 5 . WD 2004/ 091575
PCT/ EP2004/ 003315 about 10% of the drug substance

par t i fHo8S7HAYEhadREkibstinte firB8eHavk 8SartERAREQs Ke@s than 4.0
m crons; about 25% of the drug substance particles

have ; Hﬁgtdngl e-size of less than 1.30 .microns; about
50% of the drug subst ance particles have a part| cI e

Si ze % ess tI L] -9
a out 90% of the drug substance particles have a partlcle sme of less than 6 0

microns.

19. The method of claim 17, said formulation compnsmg an aqueous suspensmn
compnsmg about 0. 005 % to about 5% by wetght of a drug substance, wherem the drug substance

*has the fol]owmg partlcle size dxstrxbutlon profile:
about 10% of the drug substance particles have a particle size'ot' le'ss. than 'C.).S'O
trtit:rohs; . | | ‘.
- about 25% of the drug substanc'e paxticles have,a particle sizﬁe. .o.f less than 0.90
ttlicroﬁs; | | | |
about 50% of the drug substance partiples have a pa;'ticle..s'i.zé of l.éss than‘ 1.70

microns;
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m crons; about 75% of the drug substance particles
have a particle size of less, than 4.0 mcrons; and
W@baunoBa9o of the drug substance particl es havECHEP2004/003315
particle size ofless than 6.0 mcrons. 19. The nethod
. of claim 17, said fornulation conprising an agueous
~ 'suspension conprising about 0.005%to about 5% by
‘wei ght of a drug substance; wherein the dr ug subst ance

Chout CRub ) BrRe R e EpalEE e bl S AigH bt

particle. size of Iess than 0.50 mcrons; about 25% of .
the dPif™8ubstance particles have a particle.size:of

. less than.0.90 nicrons; about 50% of _the drug :
substaeuedQ¥aot thc theg shtast/aﬂcapq:raclbs lcdve a@bﬂle]et%izdoﬂéss thﬁﬁlB 5
1.70 ‘mcrons; -37- -WO 2004/ 091575 :

- PCT/ B4/ 003315 about 75%. of the drug- subst ance
particles have a particle size of |ess.than 3. 5

Lo R8T b BF e B %5 rg%gﬁgv‘&mgga@e sze
' t hod of claim 17, wherein the dr ug substance has :
: dlsmb“ttcl‘t’eprggjlet owi ng part icle size -distri but ion profile:r
about 10% of the particles have a patticle size of less than O.4Q microns;
‘ about 25% ot‘ the particles ba\ie a partic_te size of less than O.St) ..'rrii.crbns;‘ :
-~ about'50% of the paftictbs batre a particle size of less thalt 1.60 irticrbné;
about 75% of the particles have a pantcle size of less than 5.0tntctoﬂs;
about 90% of tbe partibles ba‘ve a pa;-tible.s_ize of less than 530 tniqrahs; .
2'1‘._ The method of 'plaim 17, ‘wherein tbe drug substance is ﬂbttcasqner .
22. . The method of claim 17, whetbin the.n‘asal pltarmaceutical formulzttibn 1s stenle
23. The rbethqd of claim 17, whereitl the nasat ph.almace‘utical fonnuiéttoﬁ ft1tthet' )
corttprtsas a pfeservatiye. | " |
l24..  The method of claim 17, wbe"rbin the nasal 'pham_ﬁceixﬁcat fonuulattbn is stable.
:25. Thé methocli‘o'f claim 17, wh«:a-reip the formulation is in a nistéte&-dqse,'épray.pump |

bottl.e.
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about 10% of the particles have a particle size bf
| ess than 0.40 microns; about 25%of the particles
whaoog/ogusparticl e size of |ess than 0.80 m cr onBCT/BPI04/003315
-50% of the particles have a particle size of |ess
than 1.6.0 microns; ' . about 75% of the particles
have a. particle size of less-than 3.0 mcrons; about”
90% of the particles, have a partlcle si.ze of |ess than
‘ nmet h ‘cl.ai.m 17, wherein
%56n Qla}e ‘&Fﬁ%ﬂ%"‘h‘l@éjﬁ e pusmescisd Rediasde Fagprivs
rein the nasal pharnacedti cal .
abomo@bﬁﬁ%?@&# 3)% hYsW%EIEPfThé drugzybstage net hod of .cl ai m 17
' wherei n.t he nasal pharmaceutical fornulation further

50 ueﬁﬁe%%@ LAY alh¥En t}%‘}rasaTPﬁ?HﬁEelﬁﬁg;}l %nn%ka%m&zpmes '

wheréin the nasal pharnaceutica

8 e 17, V\,hereln the :
aboutolﬁ%aﬁ%? méﬁﬁ;gyr@%&ﬁ%ga‘gbggh%pr ay. punp: bottle.
.-38 WD 2004/ 091575 PCT/ EP2004/-003315 26. "The net hod
- o8f Arpdqiedué navdd rey fortitiet fecalprisha e glehii Gl effective amount
formul ati on conprises about 0.01 %to about % by
. .ofa dmg’ﬁ'bﬁgﬁce QﬁerEf‘ﬂ%éjJrH stﬁiéﬁﬁ&eq{ig fhe follRing cl@‘ifzg Qﬁtrﬁ»ﬁ:tmn
: l'aim 17, wherein the nasal. phar mace tical :
for mul atl on conprises about .0.04% to about O. 045%)y
wei ght of the drug substance. 28. An agueous nasal
spray formul ation conpri si ng a therapeutically .
ef f eabdur éo%mfmtdrupsfubstamtrelpgnmwb &h@ern:ﬁanlowﬁzeomestshl&n 0. 90 .
drug substance has the followi ng particle size
di st fiikdgdg; on  profile: about. 10% of t he drug subst ance’
particles have a particle-size of |less than 0.90°

proﬁle

about 25% of the drug sﬁb’stgnce particles have a particle size of less than 16 '
B microns; |
- about 50% of ﬁle drug substance partic;lels have a particle. size of less than B.é i
. ﬁiérdns; , | | |
o ab'oﬁt 75% of the drug 's‘ubsta;xce parti"céles have a particle size qf Ies; th_';u'.l.6.2.. o
.' mi.croﬁs; gnd. | | .
B 'about 90% of the .drugv'substanc.e paxjticies have a particle size of less 'than. 10.0
ﬁ‘licrons.- | | ‘. - |
wherein the drug substance is suitable for s;dmi;ﬁstrafion toan indivj@uai via

ihtranasally.
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m crons; about 25% of the drug substance particles

have a particle size of less than 1.6 mcrons; about
WG Mo915rhe drug substance particles have a paPCT/EPm04/003315
. size of less than 3.2 mcrons; about 75% of the drug
. substance particles have a particle size of |ess '
"~ than-6.2. mcrons; and. about '90% of the '

drug' subst ance. particles have a particle size of

5 e PR i i

... ...individugl via intranasally. 0. . -39- .
size disppiPB §IBHE PCT/ EP2004/ 003315 -29. The formul ation of .
: cl ai m 28, wherein the drug substance has the follow ng -

par U ghéur 16924 a5 g LM @ paicd hév%raﬁp% s-izé&%gse&hah*b?zo
drug substance particles have a particle .size of less”
than Q.70 ..mcrons; about 25% of the drug substahce .-
parti 81 g5 have a particle size O |less than 1.30 -
m crons; about 50% of the drug. substance particles .
have abquhrs Yook ehegirygsubstaiice pertitleshave apartidlesiznaf lesa Bontl .30
75% of t he drug substance particles. have.a particle
si ze nficrbsss t han 4.0 e
about 50% of the drug substance pafticles have a particle size of less than 2.5
e nﬁc;oxié;"
about 75% of the drug substance particles have a j)arti'clé'size_' of fle;ss than 4.0
microns; and .
about 90% of the drug substance particles have a particle sizé of less than 6.0
microns.
30. The formulation of claim 28, said formulation combﬁsing 'an aqueous sﬁspgnsiqn .
o comprising about 0,005% to about 5% by weight of a drug substance, wherein the diug substance
" has the following particle size distribution profile: |
about 10% of the drug substanc'e:partiqles have a,paﬁiclé size of less than 0.50-
I nﬁCrbfls; '
~ about 25% of the drug substance particles have a partiéle size of less than 0.90

microns;
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m crons; and about 90% of the drug substance particles
have a particle size' of less than 6.0 mcrons. 30.

wab@4persnul ati on of claim 28, said fornul ati onPCT/EP2004/003315
conprising an agqueous suspension conprising about

. 0.005%to about 5% by wei ght of a drug substance,

~ wherein the drug substance has the follow ng' p :
article size distribution profile: about 10% of .t he

Uhan SUBROONT IR S MR BN LSiag e nlra i 70

parti %‘%n!}ave a particle size of less than 0.90 .
m crons; -40-- WD 2004/ 091575 PCT/ EP2004/ 003315 about

. 50% of the drug substance particles have a particle .
si ze epout @ of S@nﬂmg st stanvie proics hazoayiarti@9kiod oftibee tiginBgs
substance particles have.a particle.size of less than
3.5 migoms)s; about 90% of the drug substance
particles -have a particle size of Iless than 5.5:

i tion.of claim28 wherein the
or g S0 b oL SR Bl o S0 R oS

di stribution profile: about 10% of the particles have
~a parTHEYE size of Iess than 0.40 nicrons; - about 25%
of. the particles have a particl-e size of |ess-than . B
$1.80Tkw formpwlgtion of clain; 28, wherein the drug substance has the following particle

. sizé‘ distﬁbutigin profile:
- about 10% of the p:.irtic']'e"s ha\'/e a particle size of less than 0.40 rrii.qro.ns; )
about 25% of .tl.ae: 'part;'cles have a particie sizé of less than 0..80-. nﬁcfons;, '
about' 50% of t.l.ie partié;'les hé've a particle size of less-than 1.60 micrqns; T
a.b.out‘75% of the partic;].'es have a particle size of ]e.ss.'thén-.3.0 nﬁq.;o;ig;
a,b‘?.u? 90% of the particles have a particle size of léss than 5.30 m'ic.:r'on's;j .
32, . The fonnu]ation of claim 28, wh;erein the drﬁg substance is ﬂutiéasoﬁg.
g 33";. The formuiatign of claim 28, wheréin the nasal phannaéeﬁtical foi:rhﬁlatic?n is
_sterl;ie. - | | B o
_.34.‘ | The fo.rmu]ation of c]alm 28, Qherein the nasa]:phannaceu£icql fdnnplatic;n f;].ffher
. comprises a preservative. .

35.  The formulation of claim 28, wherein the nasal pharmaceutical fonﬁulation is

§table. .
A41-



about' 50% of the particles have a particle size of

| ess-than 1.60 mcrons; about 75% of the particles
whanwe/ogusparti cl e size of |less'than 3.0 m cr onsPCT/BP904/003315

90% of the particles-have a particle size of |ess than

5.30 mcrons; 32. The fornulation of claim28, wherein

the drug substance is fluticasone. 33. The fornul ation

of claim28; wherein the nasal. phar maceuti cal

for t | atjon of
o %r%.g?] ulptlop °§t§§aé{? 53%3}%% gﬁref? anuBﬂ%ll}laa{F?t%Tﬁ
' _f Et her conprises a preservative. 35. The formulation
pump‘%??‘ecl ai m 28, wherein the nasal pharnaceuti cal ‘
formul ati.on is stable. -41 WO 2004/ 091575
BET/ EB@%Q@%%@]&%GZS whé‘refnocﬁMsﬁtﬂh%&géztﬁhﬁomtﬁgﬁon

wherein the fornul atton|S|na' t'ere ose

td1b 3/ n.of c ,

compn%gl g?%‘ﬂi? (%ltétonabgm M’ nglcj:teogt i cgﬁl g’?%‘iea‘t"i‘%fﬁm ﬂ%e drug S‘?b?tame

35 flut ri ses about O. Ol%to about 1% by wei ght of the ‘
is “’Cai"g?g subst ance, wherein the drug substance is

fluticasone 38. The formul ation of claim 28, wherein

the TREAImMARESTBeRithi ¢
0.04%to0 about 0. 045%?133‘511{/@?3% ? Edl%ﬁamﬁegmgglm,gg%

oS A0 SR 8y T

enhanci ng t
adm ni stering the-substance'i-ntranasal I y to an-

#ndi 4ol o e Hosffiaty bfairg mishack wmmnsmxstauﬁme

step of
substance mtranasally to an individual i in need thereof said method compnsmg the step of

gl aim :
dose spray

“applying ’to the individual’s nasal mpcosa a formulation comprising the drug substance having
the fol]o\;ving' part'iclé size distributjop profile: .
about 10% of the drug substance partié]eg have a particle size of less than 0.90
" microns; | -
. about 25% of the drﬁg substance partiéles ha\}e a particle size of less 'tha'n i.6
'.inic,ron's;
. ;bout 50% of thé drug stibstancé parti,c]és have a particle size of less than 3.2
n;iicroﬁs; : | o |
about 75% of the drug substance parﬁcles héve e.1 particle size of less than 6.2

microns; and
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applying to the individual's nasal nmucosa a
formul ati on conprising the drug substance having the
WO elokomisngy particle size distribution profil e: PCHBP204/003315
- 10% of the drug substance,particles have a particle .
. size of less than 0.90° microns; 0 about 25% of the
" drug substance. particles have a.particle size of |ess
t han 1 6 .mcrons; about 50% of the dr ug substance

part| ar ‘ han 3 g
micr oﬁ %9%8&1‘3%‘8% 6‘?"“?}?8 PB’F‘&E Eﬁvﬁftpéﬁ&’i‘: %%ﬁqﬁlﬁqséboan 100 -~
have a,particle size of less.than 6.2 mcrons; and
-42 \WB'9®#4/ 091575 PCT/ EP2004/ 003315 _about -90% of. the

- drug substance particles have a particle size of |ess

" than #Be®in the g Bististanbieit ehithblefor ﬁhﬂﬁlsﬁéﬁﬁ%tté‘ﬁﬁﬁldhﬁdual via .
suitabte for admnnistration to an individual via -

intrapassdshly, 40.. The formul ation of ¢laim 39,
wherein the "drug- 'substance has the. fol l.owi ng. .

407 L BepBhah b AR BROHLL e AR Rtk e
é{?} thal 1D 707 microns; about 25% of the drug :
_ size dis Bﬁ

?5%3 ®harticles have a partlcle si ze of |l ess than

1.30 ‘micrans; .
about’ 10% of the drug substance partxcles have a particle size of less than 0. 70 ‘

3 mxcr.ons,
aboﬁt 25%‘9f .ﬂlé c-?i'ug sjlibstahcglpa'l'tic]es have é partiéie size of I'Ze;s than. 1-.?;0 ‘ |
mic;qns; | .‘ | A'
about 50% pf .the drug ;uﬁsténce ’particle.s have a parficlé. sizé"éf :less than-i.S ‘ ..
microns; | . | :
aboqt 75% of fhe drug subste.lnce pa;'ticlés l;ave a particl¢ size sf iesé thaﬁ 40,
mié;ohs; and |
aboﬁt QO% of the drug' sub§tance _pa‘rti.cles have a pal."tiél.e size of-ll.es; thgn l6.0

imigrbns. | | | | R
41. . The formulation of ciaim 3:9.,'said formulation c'ompriéing an 'aque;bﬁs suspension .
© comprising about 0.005% to about 5% by vireig_ht of a drug substapqe, wl;.efein‘th.e. drﬁg s-ub_st‘an.ce'.

has tile following particle size dis{ﬁbution,préﬁ]e: ‘
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about 50% of the drug substance particles have a
particle, size, of less than- 2.5 mcrons; about 75%
Weoothe1sds ug substance particles have a parti CPET/EP264/003315
of less than 4.0 , , mcrons; and about 90% of the
" drug substance.particles have a particle size of |ess
than 6.0 mcrons, 41.. The fornul ation of cl ai m 39,

said formul ation conpr|S|ng an' aqueous suspensi on

conprisin qut 0. 005% t o _ahaut, 5% .
o, dmb iR et his ﬁalkcﬁamﬁf%abh@aw%ﬁ@%&h°£“fﬂ*éﬂ050 |
following particle size distri-bution profile: -43- |,

WO 2008r@B1575 PCT/ EP2004/ 003315 about 10% of the

drug substance particles have a particle size of |ess

~ than §,af2590¢ heRsig sab@itice Baticled havea pariel sizdisfias dan 0. 90
particles have a particle size of Iess than 0.90 .

m crops..;about 50% of the drug subst ance partlcl es :

have & particle size. of l'ess than 1:70- ‘microns;

about 75% of the. drug " subst ance, partic)es-: hav?

par t | @hout 20% ef te drugsbsiangs Patigles have agadicleizs pt %%‘aﬁfl 70'_
- the drug substance particles have a particle size of -

| ess mipgons5. 5 microns: 42, The fornul ation of -claim.
-39, wherein the drug substance has.the follow ng -

parti é’c)oﬁt 75“/§ bZ@e Gh}%tsﬁbﬁéﬂcb ﬁﬁ'hﬂé‘@ﬁdv%% partlcle size of less than 3.5 B
mlcrpns,
-~ about 90% of ,t.he' drug substaﬁce jjaﬁidlés have a particle size of less than 5.5 rmcrons '
| 42 The fonnulati'on of claim 39,‘wherein the dnig .sub's'tanc‘e has thé fél]bwing particle. ‘
. size'distn'bution profile: | | b |
about 10% of the partic;les hgve a paﬁiéle size of less than 0.40 ;xﬁcrops; '
ébout 25% of ';he éarticles ha've.a particle size qf lés's thari 0.80 lx;i'cfdn;s:;'.-
' about 50% of the partic]es have a pa;'tic]e size of Jess, than 1.60 '11‘1iérons;. ._
| about 75% of the pamc]es have a partlcle size of ]ess; than 3. 0 Imcrons _
abou.t 90% of thé partlcles have a particle sme of less thal.l 5 30 mlcrons,.
43;' The foxlmulat'ion.of claim 39, ‘wh.e;em the t_irug substance 1 IS_' ﬂutxcas,onc. .
' 44, The fonnulétion of claim 39, whérein the nasal phan@.:aceuti.cal fénriulg'tion is .

sterile.
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about 10% of the particles have a particle size of
| ess than 0.40 microns; about 25%of the particles
whane/oguspRrti cl e size of less than' 0.80 m c' rBOI/EP2004/003315
about 50% of .the particles have a particle size of
| ess,than 1.60 mcrons;. about 75% of the particles
have' a particle size of less than 3.0 microns, about
90% of the particles have a partl cle size of |ess than
éﬂeoaﬂ%f I;u Igérgl%céglr?@ o ﬁﬁ?l Cast al pﬁim%&geu?ﬁé%bmWatmn ﬁ‘qﬁhe’
: formul ati on of cl ai m 39, V\hereln the nasal
compriges APFRSERM Y %cal formulation is sterile. -44- WO
2004/ 091575 PCT/ EP2004/ 003315 45. The fornul at| on of
g$.al még@)mm%r%ﬁlaﬁﬁg9n@ﬁ&ém%a@ﬁ‘faﬁ%a%c%l% lﬂ'{ohqp
~ further conpri ses a preservative. "46. The at1on
‘stable of clai'm'39, wherein the nasal pharnmaceuti cal .
formulation is stable. . 47. The formul ati on of claim
.39, wherein the fornmulation is 'in a metered-dose
&hr affhe fpnfatibodf dleim 39} @hereilithe fohﬁﬁmid)r&i‘s 11108 nfefered @sBpray .
: 39, wherein the nasal pharnaceutical “fornul ation
pumpbgtggprl ses about 0.01%to about 1% by wei ght of the
-+~ drug-subst ance, mhereln the drug substance is
. fluticasone. . The fornmul ati on of claim 39,
4fherBredommdatipaos IClaHh aP rrelcagie theapsal phampesutien] fonnulatmn
‘ .- conpri ses about 0.04%to about 0.045% by wei ght of the
:comand?r Q]JQUBQIQJ%&@@@H‘C 1%@}@7@1@“ sfifhs dngcebstace, fWhﬁtem draines substance

is ﬂutmasone

49, The formu]atlon of claim 39, wherein the nasal pharmaceut]cal formulatmn
comprises about 0. 04% to about 0.045% by weight of the drug substance the drug substance is

fluticasone.
" 50. Anaqueous nasal spra}.{‘fonnu]atiqn 'compn'éing:
'ﬂut.iueis.one having the following particle size distribution ﬁroﬁle: -
about 10% of the drug subs'tancu"particles have a particle size dflésé than 0.50
. iniproné; | | | B
about 25% of the drug substance paﬁiclus have a partiicle size of iess than 0.90
. microns; |

about 50% of the drug substance p{n‘tic]es, have a particle size of less than 1.70

microns;
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50. An aqueous nasal spray. formulation conpri sing:

fluticasone having the follow ng particle size
walea@uodtsei i on profile: ' . about 10% of the PECT/P2004/003315
. substance- particles have "a particle size of |ess

than 0.50 microns; S . about 25% of the. drug

subst ance partlcles have ‘a particle size of |ess: than

0.90 microns; -about 50% of - t he drug substance

oo bR FRER S BT Syl £3589 g hen 3

about 75 % of .the drug substance particles have a

parti P& ze of less than 3.5 microns; about 90% of
_the drug substance particles have a partlcle si ze of -

| ess theut 90% & therog ewbstanéepartithe havpiepartcle sisa bf kgrthan 5. 5
formul ation of claim50. wherein the nasat spr ay

f or mukngitions i's pl aced ina met er ed- dose,” manual ‘punp
spray unit. 52. The aqueous nasal spray, fornulation

Hourth RSy SHE 0 el oEHenr i s B ioray

‘ calcul ated. on a dri.ed basis, in an aqueous nedium |
- formulgpn iy placedypaduderpdrdose. BEpal Py WEAHon of cl ai-m 50,
wherein the formulation-further- conprises one or nore

Cg | t Eﬁ% gcgleb%a@a ssﬂ{mam%on bPQ1aifH 50, MREMRE @le lféxﬁﬁlauon
compnses about 0. 042% w/w ﬂutlcasone dlspropomonate calculatcd ona dned h351s, inan

aqueous medium,

53. The aqueous nasal spray formulatlon of claim 50 wherem the formula’uon further :

' compnses one or more of the followmg compounds

(a) .. microcrystalline cellulose

()  carboxymethyl cellulose sodium;

(c)  dextrose; ' ,

(d  benzalkonium chlonde, =

(e). polysarbate 80; and

(). . phenylethyl alcohol.
" 54, The formulation of claim 50, wherein the nasal phéimécéutibal formulation is -
© sterile..
55, The formulation of claim 5 0,-wherein the nasal pharmaéeiitiéal formulation is

stable.

56.  The formulati on of claim 50, wherein the formulation is in a metered-dose spray

pump bottle.
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(b) carboxynet hyl cellul ose sodium O (c) dextrose;
(d) benzal koni um chl ori de; (e) ' polysarbate 80; and
wa@20040315phenyl et hyl al cohol'. 54. The fornul at POIER{004/003315
cl ai m 50, wherein the nasal pharmaceutical formulation
.. 1s sterile.. 55. The formulation of claimb50,wherein
the nasal pharmaceutical fornmulation is stable. O
56. .-The formul ation of clai'm50, wherein'the ' .
faqr maihg for@fldidn bilciRin5Y, ek ‘ hfon -
T a8 Foean ol Bthbisfon
——— oY 110 ' R e -he nasal '
pompn%) aarlgyrrlllat?édult/?gog{bo. olﬁ}ﬂug}'g,tgllggn cg%%f)}slg]és. about 0.01% to
- about 1% by wei ght of fluticasone. 58. The formul atien
68. clTae frEl]atininef daim f0hwheesahe phalrphaceidtitizal formulation
' fornul ation conprises -about 0.04% to. about 0.045% by -
. compri¥e iabbut 0% dolbb @3 e, bybRsizi ofBliliadoel treating an-
‘ i ndi vidual suffering fromone or nore synptons:-.of a .
respiratory disorder;. said. method.conpri-sing the steps
8f- apprsihefetliteatingan individna suffering fiom pne enmars aymptoms of a
: formul ati on conprising a drug substancehaving-the
- respiratpryl disspdengajsanethad eomypirizing thestteps ofispplying forthd iddividual aasal
10% of the drug:substance particles have a particle-

E mﬁcosasaifaﬂmﬂﬂtidh&ﬂ@pﬁhiﬁgla dfhgQQbstanice having the following parficle size distributiqn ,  j -

| préﬁle:.
' abput 1 0% c;f fhe drug s.ﬁb.s.taﬁce particles have a ﬁartiéié éize,of 'I'ess.th'an: 0.90 .
~ - microns; | - |
abouf 25% of tbe drug ‘sul.)s't.aince' particles have a particle Isize" af .]ess than 1.6
m;:crqns; " ) o . |
'. about 50% of the c'irug substance paﬂiclés h.';wé gfnarticle size gf iés's than 32 -
| microns; | L |
abb;.lt 75 %‘ of the dmg:substanq_é ,pairtic].es hiave. a pa;tic]e size of l:e'ss. th.alj 6.2
“microns; ami N | -‘ o o
: '.gbo'ut' 90% of the drug sﬁllistanée partic]eé .havé.'a paﬁiclg'siié of ‘legs than 10.0 ‘
microns. - | | B o |
wherein thp drug SI.Jbstani:e"is ;'uitabie for administration to an individual via
intrangéally. | o
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m crons; about 25% of the drug, substance particles

have a particle size of less than 1.6 . mcrons;'
W@baune90 of the drug substance particl es havECHEP2004/003315

particle size of less than 3.2 mcrons; about 75% of

the drug substance. particles have a particle size of

|l ess than 6.2 mcrons; and. about 90% of the drug

substance partlcles have' a particle- size of |ess than

wherein the drug substance-is suitable
ﬁQwr "éhmmﬁnh@@ P%ftlmrﬁ% wherginithriirvg eibstancg hgs thefollewing nittigle size
- 47 WO 2004/ 091575 PCT/ EP2004/ 003315 * 60. The net hod

' distributién plofilen 59, wherein the drug substance has the -
following particle size distribution profile: about

"ot oot oAt B BN BH5 PRt naRio S B b 010

drug substance particles have a particle size of |ess

t han THCE®S; i crons; 0 O about 50% of the drug.
_Substance partlcles have a partlcle size of less than -
2.5 dbottr3nsof the drug substance particles have apamcle size of less than 1.30

microns; |
about 56% Qf the drug s1.1bstz.n.1c:cj partiglcs hgye' épar-ticlg sizé of les‘é tiian.Z.S ‘
.' microns; :
about 75% of the drug substan'c.e bm‘ticlés have a éaﬁic]e siz.e of less than 4.0
microns; and . |
I about 30% of the dmg substance particles have a.paz"tic]e s_izé of less tha;;i 6.0
.microx_l;c,. | -

61. The method of claim 59, saici formulation corhpx‘i’siﬂ_g an équeous suspgnsion'
comprising about.0.005% to about 5 % by wéight ofa drug substance, whc?r.ein the drug éﬁbsténgg |
~ has the following parﬁcle sizg distribution p%oﬁle:. | "

h abéut 10% of the drug substance parti_cl'es‘ h'a;le a particle size of less than 0.50
;fu’crons; : | |
about 25% of the' dr;lg substance ?aJ;ticles. have ﬁparti.c,lle‘ size of ]éss than 0.90

microns;
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about 75% of the drug substance particles have a

particle size of less than 4.0 mcrons; and 0 about
wOMo915rhe drug substance particles have a paPCT/EPm04/003315

size of less than 6.0 O microns. 0 0 61. The nethod of

claim59, said fornulati on conprising an aqueous

suspension ,conprising about.0.005%to about 5% by

wei ght of -a dr ug subst ance, wherein the.dr ug substance

has t o oW N icle size distri i on of|Ie
0wt S Sk SRR RS SR e o SR bl 70
particle size of Iess than 0.50 mcrons; . about 25%
of thB¥g substance particles have a particle size-
of less than 0.90 microns; . -48:- . . WD 2004/091575

- PCT/ EB26075% 0832 Brugasblﬁstﬁncéﬂé}ﬁuﬂés Have a QhigleSUR DI ?dé@ﬁmn 3.5
particles. have' a particle size of |ess than 1. 70

M Cr qHgror@Pout. 75% of - t he drug subst. ance’ part icles
have a particle size. of less than 3 5 ‘m crons; about.

. 90% o0 ubstance particles 'have a partlcle
si zoe %P“ﬁib?s&f*ﬂaamé Suligtangg EEFB‘H%S hagea partigle fize g dpspihan 5.5

claim 59, wherei n the drug substance’ has the f-ol | owi ng
par t iTRICEONS, 7 e "distribution profile:. .about 10% of
the particles have. a particle’size.of | ess t han: 0. 40

(m CrEHghethod of claim 59 wherem the drug substance has the followmg patticle size
dls‘mbutmn proﬁle |
about 10% of the partié]es hz;v.e a paﬁic'le size of iess than 6.40 microns;
about 25%.of the paﬁicles have a parti.(:le,.siicf. of léés than 0.30 ﬁcroné;
* about .50% ofv.tthe part;'c]es havé a particle;,‘s'ize. oi; less than 160 J‘m'c‘ro'ns;,
-about 75% of tﬁe particles have' a parn:cle_ size of ]“ess'than,,3..0 micron;;_
-about 90% of the partip]'es have a pérticle siée of less than 5.30 mic"rbns; 3
63. ‘-A method of treating an individual sgfféﬁng fonﬁ one or r'no;é ‘symptdi'ns“ot;
thinitis, said method COmpﬁsing the step of: .
' am.eli:'érating the one or mére gwﬁptomé of thinitis by a._dmjnist“el.‘ing tlol the 'i'ndi\';idqal'.pne and -
. qnly I'spray in éach nostrill of a formulation comprising flutica;one; sai'd spray cpmprisiné abbut ‘
5 mcg to about 100 meg o‘f ﬂuticasone.. o | |
64. Themethod qf claim 63, wheréiri the beclomethasone h_;as the. fq]loyying pa&iq]e
size distribution profile: o | |
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about 25% of the particles have a particle size of
| ess than 0:80 m crons; about . 50% of the particles
whanwe/ogusparticle. size of I ess than 1.60 m cr oPGT/EP2004/003315
about' 75% of. the particles have a particle size of
| ess' than. 3.0 microns;  about 90% of the particles have
a particle size of less than 5.30 nmicrons; 63..' A
nmet hod of treating an individual suffering formone or
nor e synpt%ns of -rhinitis, said. method conprising
the sty §§% of hsdrigsubtiansg pertielevhny e @ipartistesizefisotimn 600
rhinitis by administering to the individual-one and
onl y migpsay in each nostril of a fornulation
. conprising fluticasone; said spray conprising about 5
ncg t9oasHd : , fs e BA. ' The
ot ooy oo of e e ants WP R peric g ol MG pen 16
.follqﬁ% particle size distribution profiler -49. WO
2004/ 5 PCT/ EP2004/ 003315 about 10%f -the drug
substance particles have a particle size of less than
0.'90 abavtcY0gmef the drygsulpBeseipartities live g pantibltsize o€ less than 3.2 -
particles have a particle size of less than 1.6 -
m cr onmistongbout 50% of the drug substance particles
have a ‘particle size of less than 3.2 microns; about
75% qt. - by : . tiGles: have. a-partigcle
o7 76 ByHZEEHE, BUPRIARGE BRI 0 PN o2 BE e e
drug_s bstange particles have .a particle, size of less
-t han Bogs and * | . | M

. about.90% of the c'lru‘g stbstance pérticlés have a particle size of 'iegs than 1'(5.',0 _
microns. - ' . |
wherein the drUg-substé.n;:e is suitable fozr administration to an .i.nciividual via
intranasally. .

65.‘ 'Ih;s metﬁod of ;:Iaix'n 63, wherein the b"ec]on;ethasoﬁe has the fo.l]c;.wing- pé_.rti'cle. '
 Size distribﬁtion f);oﬁle: |
ab.o.l‘lt 10% of the drug substanc'e'pérticles have a :pall;tic]e size of less thari 0.70

: migr‘o‘ns‘; | | | o

" about .25‘%' of the drug sﬁbs;canée parti_c]e.s. have a pq;'ticle size of less than 1:30
microns; - | | -

' ébout 50% of the cirug substan:ée paﬁicles have a paﬁiple size of l:ess than 2.5 :

microns; . -
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m crons. wherein the drug-substance is suitable for
admnistration to ah individual -via intranasally.

w® 2004057312t hod of cl ai m 63, wherein the becl or€r/ERROHE3315
has the followi ng particle., size distrjbution
profile: about 10%of the drug subst ance particles
have a .particle size of less than 0.70 mcrons; about
25% of the drug substance parti cl es have a particle

- size t .50% of _the-
roe Bat 7R Rl el 300 piensinea iRl regdo
than 2.5 mcrons; -50 WO 2004/ 091575 '

PCT/ EPY0% 883315 about .75% of the drug subst ance
partlcles have -a partlcle size of less than 4.0

M cr ostsut 80P ofithe dingdaBstafce phiticlds h&gfe&‘lpbfeibﬁ%% I st Heh 6D
have a particle size of less than 6.0 'microns. 66:

" The npthag. of claim 63, wherein the becl onet hasone ‘
has the follomnng particle. size distribution profile:

' 109% 0 dr.ug. subs C rticles have a
' %@ Iae%f"g 8} fg? @sg'h?fﬁlgﬁgg&sg’ﬂg) agqrighas tha%l&ﬁm%%feﬁle i
t he drug _substance partlcles have a partlcle si ze of
size dlsqnévg%oq waﬁ 9.90

about 10% of the drug substance partlc]es have a partlcle sxze of less than 0. 50 ‘

microns;
' a;b'out 25% of the drug substarice paﬁicles hz;ye a :pa:r'tide si:;,e of ieSé tham 0.90 -
‘ mic.rons; |
‘ abéuf 50% of the drug substance particles_ ha\(é é particle size of less';c_ha:n' 1‘.,7 0
.micrm‘l's'; | |
) about 75% of the drug substance particles have a ﬁgrtic]é size 'of ].e'ss.th"an 3.5 |
L | microns; | | |
‘about 90% of "che‘drug s'ubs.ta;zce' partjc]e_sihav,e. a pértic]e “size'o.f]e_ss ,ths.xlx.l 55
: r’ﬁiéréns. |
o 67. Tﬁe method of claim 63, wherein fhe beclométhasoné ﬂa.s' the',followi.rlg..particle
SiZé dis;h'ibution profile: |
about 10% of tﬂe particles h‘a\'/e"a'partic]e size of _lless than 0.4Q microns; o
about 25% of.the particles ha\'r,e a ﬁgrticle size of less than 0:86 'rﬁ;i.crc.ms“;
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m crons; about 50% of the drug substance particles
have a particle size of less than 1.70 mcrons; about

wQ 3bto915vhe drug substance particles have a paPCT/EP®04/003315
size of less than 3.5 microns; 'about 90% of the drug
substance particles have a particle size of less than
5.5 mcrons. 67. The method of claim®63, wherein the
becl onet hasone has the follow. ng particle size

di stributi r.of i bout 109 oof t l'-es have'
R M e A A e
of the particles have a particl e size of | ess than-

0. 80 shomt D5t of the particles Mezwmmlamﬂamﬁﬁmssls
about. 50% of the particles have a particle size of

| ess Mol

have aa%%g? A%?th@?&rgngég Ie?éﬁ-t ﬁegs(r}?egjf ?nﬂlgir} gr?so #ﬁ%out
90% of the particles have a particle size of |ess than
5.30 mcrons; -52
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