WO 2004/ 091575 PCT/ EP2004/ 003315 NASAL PHARMACEUTI CAL FORMULATI ONS AND
METHODS OF USI NG THE SAME |.. FIELD OF THE | NVENTI ON The present invention
is directed to nasal pharmaceutical formulations conprising a drug

substance having a specific particle size distribution profile. Such profile
provi des i woreaets7s bi oavai l ability, increased effi cacyP@ERn@l003sged
therapeutic effect of the drug substance when admnistered intranasally. In
an alternative enbodi nent, fornulations of the present invention conprise a
fluticasone or a pharnaceutically acceptable derivative thereof having a
specific particle. size distribution profile. The fornulation may be

provi ded as an aqueos SAIS PRARNMACESTI¢CARFORMULANTO/Rasal administration to

a subject in. need ther eqip METHHBK ErgERMRVENTION 1t is known t hat
the particle size of a drug sTbstance affectsEm oavai l ability ofthe drug and

efficacy. Methods of mmking fi nel y divided drugs have been studied and
efforts havd. b EELIEQITHEINVENTION t he si ze and size range of drug
particles.in pharmaceutical conpositions. However, the prior art does not

di scl ose dr Uthegrdseitam@aton indivicha temetliphirfiatatitd fdrﬁuﬁh&ﬁ cOmpidihdddru@®n
profiles .which provide increased bioavailability, increased efficacy or

prol o ngﬁﬁstﬁﬂﬁﬁﬁﬂﬁé’ﬁ bfeci®ic paGitle Ofze AiSEbuithn\ B i) e%cﬁgmﬁw prbRi&dndrikdganasal ly. It

is known that 'inhal ed corticosteroids are one of the nost effectlve

anti - i n; g%ﬂgxmgﬁ% £REd98 rHl%ﬁ d'ﬂykréplgﬁlcterﬂ%atomtgnf%%ﬁs’%&%

di sorders eases chara | ze i nflanmati o e suc
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treat nent."or prop season or pér enni r'sTand I's al so

IOP d;)gfégﬂcxjﬁpgigé %‘f]ptéciaﬁqne ! el&'oﬁ%al?aﬁmfe ¢ 1& ta(?)]eS errB txvnﬁzereoiga(l:vlmagtaesgec: c;[ h seasonal

partxcle size dlstnbunon proﬁle The fonnu]atxon may be provided as an aqueous suspensmﬁ .
suitable for intranasal ad:mmstra’uon toa subject in need thereof.
IL BACKGROUND QE THE INVENTION
It is known that the pe.inigle.si_ze Qf a drug substance affects biogvailability of the drug and
efficacy. Methods 6£ nl'zaking ﬁne]y divided drugs ha'.ve been studied and efforts havé ‘been mad,é_
to control the size and size range of drug p.article_s.in pharmaceutical compositions. However, the
‘prior art does‘not disclose drug substances haviﬁg specific particle size digtribufion proﬁié:s '
which provide increased bicavailability, increased efﬁci_cy or prolonged therapeutic effect of the
drug when adminfstérqd intrane}sally.
o It is known that inhaled corticosteroids are one of the most effective anti-inflammatory
| Ii;edicatiohs used in the treatment 6f Tespiratory disordéré or diseas:es characterizec_l by.
inflammation. 6ne such corticosteroid, fluticasone propionate (FP), i's particularly useful in the
treatment or prophylaxis of seasonél or perennial rhinitis and is élsd indicated for the rglief of

oné or more symptoms associated with seé§onal or perenmial allergic and non-allergic
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WD 2004/ 09157-5 PCT/ EP2004/ 003315 (vasonotor) rhinitis. Rhinitis is a
reaction that occurs in the eyes, nose and throat when airborne irritants,
for exanple, trigger the release of histam ne. Hi stam ne causes inflamation
and fluid. production in the fragile-linings of nasal passages, sinuses and
eyel i ds. U¥® 2004/08776i cost eroi ds such as fluticasone cafCIER&/08335i al or
whol e relief fromrhinitis-related synptons such as sneezing, congestion,
runny nose, itchy nose, throat eyes and ears. Use of fluticasone can al so
del ay the recurrence of nasal polyps in individuals who have undergone nasal
polyopectony In those polyps that do recur, fluticasone can suppress the
pol yp' s (eHseMbtbr) iriaHie.ARBInitS isH réfttiot- it ct@Sia tlﬁ?dHyEd a6vlafd QrdiswRAGiB&mer drug
substances, PP'is very slightly soluble in water. ~Wen such.drug substances

are ad mn%iﬁ-io Sfdr @edn[btlé #REAhE Hleald B ishfune! YikAAhd Sty FRBRAEHA MddRia. aqueous

sol ution wever, ‘when these substances are admnistered intranasally via a
conventi g t:q%j S ance is
absor becﬁ’r UCt oﬁ}?ﬁtgsﬁggﬂﬂynﬁn]‘éggggas%@aﬁ %%arg tis u@ I%E ﬁéo?%gﬁ%ﬂgﬁbm nder bei ng

swal | owed ,or .expell ed from th i sorrel tan es, particles
whi ch aﬁ@%ﬂ%ﬁﬂf?ﬂegﬁsﬁﬁufv@@iﬁ%?eﬁ‘i%{ﬂ%m PR RS B Biol nt st na
tract before bei i sposed o the tar rea.._The_i.nabi I ity
admi ni sts%"rezmﬁrﬂ‘PWgtI‘onaﬂ‘t‘}%T%se’dﬁ"lt"?éncﬁ?’LEH%‘G ABh B r‘é%t??ﬂ%“‘iaFP“F &’éi’LP(l,SQd
bi oavail ability ‘and efficacy of .that drug substance.. |h. ' SUMMARY OF THE
| NVENTI @rlaythe respaeisn of Rl @plpoin inddvignalsaiodave wnd erapResHal prlipRselentit B al
formul ation conprising a drug substance having a- speci fjc. partl cle size
distri bttitqse)poldeiait Hereghr ﬂwtlcpqoovméspnrmﬂmglefn s gvivdlngieaseif Bee.y - i ncr eased
ef ficacy or prolonged therapeutic effect of t he drug substance when
adm ni ster edekemmstmamabdtgrmdﬁmdaothefdmglsdbgt,anuem P@nﬂay stghﬁysoluhie mmmu nment, t he
formul ati on of the _2. )

When such drug substances are admmlstered mtranasally, they are typlcally suspended in an

-y-

. aqueous soluhon However, when these substances are admm]stered mtranasally via a
cortvennonal nasal spray, less ‘than optlmal' amounts of drug substance'ls absorbed by the nasal | |
mucosa (the target ttssue), with the remaihder being swat]owed or eﬁpeiled from the .nasellcevit}f.

‘. In some'ir'xstanc.es, particles u;hich aré not sufficiently small are eliminated from the.
gastromtestma] tract before being dlsposed onto the target area. The mablhty to adrmmster
'optlmal arnounts of a drug substance results in reduced bloavallablhty and efﬁcacy of that dtug
SUbstance.

| i ' SUMMARY OF THE INVENTION
.bTh"e‘p'.reseﬁt htvehtion is di;ected toa hasal pharmaceutical formulation comprising e. drug
. substeﬁce having a specific particle size distribution proﬁ]e which provides'increh.sed
bioavailability, increased effi cac;t or pro]onged th,efapeutic effect of the dl.‘ll.g sﬁbstaﬁee when
hdmihisterect intranasall};. Specifi cally; ih one alternative embodiment, the formu]etio’h of the :
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WO 2004/ 091575 PCT/ EP2004/ 003315 present invention conprises' a drug
substance (e.g., active ingredient) having the follow ng particle size
distribution profile: about 10% of the drug substance particles have a
particle size of . a about 0,90 m crons; about than 25% of the drug

subst ance parw0gdesishave a particle size of |ess than 1p6r/EPmDONNSIISabout 50%
of the drug substance particles have a' particle size of less than 3.2

m crons; about 75% of the drug substance particles have a particle size of

| ess than 6.10 mcrons; about 90% of the drug substance particles have a
particle size of less than 10.0 mcrons. In one alternative enbodi nment;

the. dr g;ges.%h&hﬁ&eaa&ec&@ﬁ@emm"sﬁedtﬂméeeegt,qﬁim &yl tHeybiRasone or a
utrcally ac t .. V.. TFH

phar mac ceptabl e derivative thereot: GURES ~. Figure
shows the chang6.fr 381l B8 {~0%@§@gﬁ@#> el de S b NS S AYE L L | in the
I TT popLﬁ agfc?eon ?\I/Sfeuﬁﬁgb ‘?g‘%gi;fygbs%’ u@y? peri oa: M:;EEE guc re .g%hl\séﬁtéa\\/\g ?ﬁrg 1c ‘é‘%\%gef rom ‘
baseline in and PM refl ectd ve .TNSS aover tine.in the PR population over a
va Gy AT TR T iheE 250 R ke R s Bt St e A R
reflective TNSS over, ti in the PP -popul,atiion-over, a 14 day study. period.
Fi gure 4hEhbREIEns: @ﬁ&‘r‘?&%’ ?frr]t’BﬁA}%- glgfteﬁs gPrH‘?lPﬁ\W%F Patiele fize oNg 932 t e in
the PP 'pppulation_Pver'a.14 day study period. * V. DETAI'LED DESCRI PTI ON OF
THE | NVERFTons alpppt 79 éﬂﬁ&eéﬂscﬁhkﬁﬁ@ﬁm@fﬁw s havsraaficly izapddags thew 049 migrensy
preventing and/or'aneliorating one or nore synptons of a nedical condition,
di sor derabout 9% fheslrugmybsianselparacles haye a pasddinsize of lese than 10.Aymicrapsadn oien whi ch
one or ‘nore of the synptons of the condition, disojder or disease -3

alternative embodimerit, the drug substance is a corticoid steroid, preferably fluticasone or a

: -pﬁahnaéeuﬁcally acceptable derivative ihefeqf. -
" IV. 'FIGURES.
' Figflré 1 shows the change from baseline in AM and PM reflective TNSS over time in the
ITT population over a 14 déy study period. |
Figure 2 shows the change from baseline in AM and PM ;e_ﬂectiye TNSS over time in the
PP popﬁ]aﬁon over a 14 day study pe11:od.
. Fi gure 3 shows the change from baseline iri AM reflective TNSS over tjxhé in the PP
'popu]atioh ové; a 14 day study period,
' Figure 4 shows the change from baseline in PM reflective TNSS over timé inthe PP
pppﬁlzition over a 14 day study pe;iod. '
V. DETAILED DESCRIPTION OF THE INVENTION
* The formulations provided herein are used for treating, preventing and/or ameliorating
one or more symptoms of a medical conditior, disc;rdef or disease. As uséd he'ré.in, ’creatment.
means any manner in which one or more of fhe symptoms of the condition, disoider or'di'seasé
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WO 2004/ 091575 PCT/ EP2004/ 003315 are aneliorated or otherw se beneficially
altered. Treatnent al so enconpasses any pharnmaceutical or nedicinal use of
the formul ati ons herein. As used herein; anelioration pf the synptons of a
particul ar disorder by adm nistration of a particular fornmulation refers to
any | esseyy ss 098t her permanent, or tenporary; | astiPEUER0OYI03HSI ent t hat
can be attributed to or associated with adm nistration of the fornulation.
As used herein, a "therapeutic effective anpbunt” neans a sufficient anount
of drug substance to treat, prevent and/or aneliorate one or nore synptons
of a nmedical condition, disorder. or disease. It also may include a safe and
t ol er abire amefivmaied m’fotlnbr\wge subfdidlyelsred sTisewend also encantpsdsesanand/ or regul at ory

standards.. In one altematiye enbodi nent, the formnul ati ons provi ded herein

are Sodp}faeﬁacwteaxtdrmmcmr @¢efihe lﬁgmaladdrmmexame |Als asedthertih; @felicritioNRif thes y Npt ons

of a respiratory disorder”in an individual. ‘In another alternative

enbodi NEftonts® a BRESARM didoRieP By AddiniPEMéh BFSparidiRF Mhalkii@ el tolahe 1 eat nent,
prophyl axis and/or anetioration of one or .nbre synptons of rhinitis or other

rel at e i ssessvpemsemtmrmmssmspm B3Rl BP" ©

cortlcos ero ng a speci.f particle size |st tion proflle I n

an al ternat ub utic

phar mac@ﬁﬁclaléal @@g@g{aﬂm Ofttge:lo%‘g 0\§/1e ’t&ltereo éu?lgre ralp %lceéfthe d; ug
substance i.g fl ut| i sin een found that,
a drug %’Eﬂl‘??é‘ﬁé@”ﬂ ?Tﬁ%l%bpgé'% Clel ctPeé1 lefg“tgﬁcl/ %ﬂ’ia?ooﬁ‘ B ofiles,
when adm ni stered tranasal |y tg ubj.ect in, need thereof, provides

i ncr easBere SYBR{YES P’la?dl‘?‘l"iallcwmpﬂ’edlﬂf‘lf& %ﬁeaﬁééqo mgy inghide agafeiapd r eased and
prol onged efficacy when conpared.to coriventional fornul.ations containing
the santglerblegmounof siesubstnesy xhmet eniadistry wid/or gagelatesy gpmdardsc] ude any
pharmaceuti cal compound having the present particle size distribution
profil e andItepsalitmatbfe embeétmeﬁgﬂle@rembhonsmyvmdhgﬁmnelhsédIfcathleumgone or nore

synptons of at 4
preventmg and/or ameliorating one or more symptoms ofa resplratory dlsorder in an'individual.

.In another alternatlve embodlment the present invention provides a fonnul ation for the
‘treatmient, prophylaxis and/or amelioration of one or more symptoms ofrhinitis or other related -
disordets, wherein the formulation com.prl'ses ‘one or more corticosteroids having a specific
' particle size‘di-stﬂbution profile. Inan alternative'embodirnent. the dru’g'substance: is ﬂuticason'e
‘ :or a phannaceut]cally acceptable derivative thereof Preferably, the drug substance is ﬂutlcasone
. propzonate Surpnsmgly, it has been found that a drug substa.nce having the present particle size
. dlstn“but]on proﬁles, when adlmmstered mtranasally to a subject in need thereof prov1des
_ mcreased bloavallablhty of the drug substance as well as 1ncreased and prolonged efﬁcacy when
-compared to conventional formulatxons containing the same drug substance Drug substances for
use herein mclude any phannaceutlcal compound having the present partlcle size dlsmbunon

proﬁle and capable of treatmg, preventmg arid/or amehoratlon one or more symptoms ofa
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-4 WD 2004/:091575 PCT/ EP2004/ 003315 nedi cal condition, disorder or disease
when such substance is admnistered intranasally to'a subject tin need

t hereof . Mbde of Administration The present formul ati ons may be packaged for
adm nistration in any conventional manner, preferably in a nasal

appl i cat or Wap4/pr&fserably in such a way as to deliver actigrssyoiasg  of
drug substance (e.g., active ingredient). However, the present formnulations
maybe ' -admi nistered viaa nasal application in such away as to deliver a
non-fi xed dose of drug substance. Spray Adm nistration containers for
various types of nasal . formulations have been known in the past and

subst ant | 8L | ati ons,
consi derl:n%gé%?&g g]ﬁ’\ﬁﬁs‘jeléor(%? opﬂ}%één‘%qegﬁégléggsgn %ﬁ}& S\%@&Meﬁgﬁg%ﬁ%ah??egﬁ is made is
conpat i-bl ornmul ati ons. The medi um cont-ai ni ng the drug substance
and ot heﬁ”glﬁ%‘ﬁ%eh arg’ffl ngredients may be containéd in. a small bottle or
simlar container, fromwhich it can be dispersed as a.mst to be directed
into each nostril. Using anmbient air as the propelling agent, one nmay hive
the bottle made of a flexible. plastic, so that nerely squeezing the

bottle' s sidddodepddmiviggaign ay- out through the nozzlie into the nasal
cavity. Air may ‘al so be the propelling agent for apunp sprayer; in which

t he user naanﬂJQp@@@?sfoéﬂB]ﬁ%ﬂﬂF%ME?)P%K%&%&TWW&MWWHVM@M he. cont ai ner
and causes the liquid sprayto be em'tted on-the return stroke.’

Al t er natrharmkry preferablyip ainksal applicata, ang pefgahly insdchni w&yatagédwma ftedidesei nert .t o
the. user and to the ingredients of the solution. .The;gas may be dissol ved
under prcﬂ‘amgrsebsltaucé teez., actiitedngnatenpr Howyis, tgemen“eﬂttfeﬂmbatmds a@pbeit i on or
reaction of a solid nmaterial which farms the gas'as a-product of’

di ssol Utddﬂﬁhrﬂére@ﬁraa nﬁﬁﬁé}:ﬁnlzwﬁo@fn@db}ﬁi way 2% tckdehver a non-fixed dose of drug ‘

substance Spray Adm:mstratron contamers for various types of nasal formulatrons have been |
known in the past and-‘ substantxel]y all will be equal]y sultabl e for the pre.sent.fonuulatrons,
considering of course that t}re.rpaten'als from which the.container i-s:mude. is oorﬁpuﬁble'with th_e.
| fonnu]_aﬁons. Tiire mediurh containing the orug substanoe and other appropr-iate ingredienrs may
be conteined in a small bottle or sirniler container, from which it carl‘b.e rlispersed as-amist to be
. directed into each,nostri'l.- Uoing umbient arr as't_he propelling agent, or:e may héue the bottle ‘
'. 'made' of a ﬂexliblé'plastie,' so that 'mere'ly squeezing the bottle’s sides impels ﬂre spray ‘our |
. | through the nozzle into the nasal cavity. Air may also be the propelling agent for a pump sprayer
in w}uch the vser mampulates a small pump button whrch pumps arr 1nto the. contzuner and
' causes the 11qu1d spray to be emitted on the retum stroke Altemahvely, the bottle can be -
pressunzed with a gas which is inert to the user and to the mgredl_epts of the solut‘l.on. The. gas |
ma}; be dissolved under pressure rn the conta:i"per or may be g'eneraiéd.b'}{ rlrssoiurioﬁ drreaction
of a solid muterial whic}r forms the gas'as a product of disso]urio'u' orasa reaotiorr :produc,t.. :

' [
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-5 WD 2004/ 091575 PCT/ EP2004/ 003315 Typi cal gases which can be used incl ude
ni trogen, argon, and carbon di oxide. Al so, when the fornulation is

adm ni stered as a spray or aerpsol, the fornulation my be contained in a
pressurized container with aliquid propellant including, but not limted to
di chol or o¥d 200909575met hane or chl orotri fl uoroet hyl ene, PERBRYI-HIBES
propellants. In another alternative enbodi nent, for adm.nistration as
a'spray, the present fornulations maybe placed in an appropriate atom zing
device,. e.g. "in a punp-atom ser or the |I|ike: The atom zing device naybe
provided with appropriate means for delivery of aqueous spray to the narisr
Prefer ah"y?ﬁcallghseb hih @ taded/int1bdgTRPoYen, GRBYS dnd Gartig diviaay. Alko,avkeniet antial 'y
fixed -volunme of coniposition/actuation (i.e. per spray- unlt) I n one

enmbodi m?&l-nula‘h@;?rs@@ﬁﬁlrﬁs@ere@e@msﬁr‘a?hﬁfeﬁas@l B tRM RGPS ANR: coffifedRIAY, CONPOSI {ion
may be suspended or dissolved in a liquid propellant. Stabilizing and/or

suspend ftgsuagsd@oﬁ aﬁ]@%araﬁalé o Sind R Bt R 10 bftnAbidfop erbodi ment s
her ei.n, ornu ation ;o e present..invention i's surta P
adninistr nt.r.anas gose spray pump to a subject "in

t
need t h&i° eorcﬁiof‘ﬂ’ij NS c’te ar{l%‘éomf%‘; rﬁEﬁ ¥ on of the present-invention may
be pre-packaged in a met red. dose .spray, tle, “ar ‘fretering atonzing
punp. ‘I n anot her I%F‘t@?%&fei“?ﬁé‘ "e%@?&lﬂﬁ@ﬁtf?’pagﬂngy%J%?Sétqp@ﬁs‘gg?reieﬁb -present
invention may be adninistéered into the nose in 'the formof drops, or-any
ot her méumgtationsinedy be plaged s 2n APDFHSRIE AomizpeIaVica: &0 # Bunpratomisesgr thtucosa. The
form of ‘dosage for intrar asal -admini stration may :include solutions,
sus pens lils Thoitomizing deyies sy be provided wubampnot@manmfoadcﬂwqmottaq:mw er in the

formof nose drops. Suitable Iiquid carriers include water, propylene’

gl ycol - --gprdly o tfieaTaripHRrefemblyyit isqadvided uathamanadmbmlcbb*wyef a dﬁbstamd]ﬂtyﬁueﬂt ration
in drop formfornulations may suitably be. put - a

vo]ume of composmon/actuatton (1 e. per spray—umt) In one embodrment the devme :

admm]sters a metered dosage. The spray composition may be suspended or drssolved ina 11qu1d
propellant Stabrhzmg and/or suspendmg agents and/or co—solvents may be present In other . ..
| -ernbodrments herein, the formulation of the present.myentlon is suxtable t'or adrrnmstratlon i

intranasa]iy viaa metered-dose spray pump to a subject in.néed thereof. :In th“is‘_respect’, the
formulation of the present inventjon may t:e.pre-packaged in a metered;elose spray pu'ﬁ&p' oOttle,

' or-rnetering atomiz'ing pump. ‘ o

| In another alternatwe embodnnent the fonnulatrons of the present 1nventron may be
‘adnn.mstered into the nose in the fonn of drops, Or any other rnethod which resu]ts in toprcal

| apphcatron tothe nasa] mucosa. ‘The form of dosage for intrariasal admmrstratwn may melude . _.
so]utlons suspensrons or'emulsions of the actrve compound ina hqurd carrier in the form of nose
drops Surtab]e liquid carriers lnclude water, propy]ene glycol and other pharmaceut]cally
acceptable alcohols. For. adrmmstratron in drop fonn formulatrons may surtabty be‘pnt ina

o+
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-6 WD 2004/ 091575 PCT/ EP2004/ 003315 container provided e.g. wth a
conventional dropper/closure.deyice, e.g. conprising a pipette or the |ike,
preferably delivering a substantially fixed volunme of conposition/drop. The
dosage fornms nmay be sterilised, as required. The dosage forns may al so
cont ai n adyovwantesisssich as' preservatives, stabilizers PCAEMRHOIBES - or
suspendi ng agents, wetting agents, salts for varying the osnotic pressure
or buffers, as required. In another alternative enbodi nent, the, present
formul ati ons may be. admi nistered in the formof a powder. For exanple, a

powdery nasal conposition can be directly used as a povvder .,for a unit
dosage [ gfflind brodfisd LE %ﬂ%@&%ﬁf B8l Sl o4 GARRHEGSiRHE, s har d
gel ati ne” caps e contents. e capsul’e of e devi ce maybe

adm ni st usi.n or Pr ef gr abl rovi ded with
means .en @Eﬁgﬁare%%%%&ﬁmﬁ assuﬁzat"hﬂ{ & yelpng g OI %‘},ﬁ n/&r?ﬁ SI’h%d%sage

conpdsi tion/ actuat i Druz? nce The resent i,nvention is directed to
f or mul at foBRSMAY b Steries, P*‘r’@&‘i‘ﬁg {ﬁ? %F%ﬁﬁlﬁ%ﬂ“é%lo aﬁﬁfont%@vwaﬁmﬁs of one of
nore synptons of a conditiaon, disorder or disease. In alternative

enbodi mepreservatives, sbdlizar eyl figrs proHspeRding 3earts.GYFting ageysysalis fraaingdhe t he
treatnent, prophylaxis , or anelioration of one .or mor e syrrptom; of

rhiniti sosmouaplgtssmdrmbuff@'spﬁreawmdydl sorder. For exanple, the fornmul ations
di scl osed herein are useful for. the treatnent of seasonal allergic rhinitis

(e;g.,:.. hay flemeider aitenpative embiodiment, kterpyésent dorchufatiossl hayrtgiadminiseseiiotier )
rhinitis. .Drug substances suitable for use in the present formulations

i ncl ude @AY oPhRIWIRE ek kxaiple, a pO0dp! Misd] copuEidrch Katifeamyused asipowder it
derivatives including, but not limted to, any salts, esters, ‘enol, esters,
enol  estr Synifddsah® fork2 T8 SesirSDH¥ PbPder @hin Mreatif?@apwi@rsm{as h%%@a%r i vati ves
my - _ . C . .

‘capsules. The contents of the capsu]e or sing}e dose devicé'may'be administered using e.g.an *

insufﬂatoir. | Preferab]y, it is provided with means énsuring. dosing of a subst;n’éliali}:r ﬁxéd amount -
of composition/actuation. -

‘.The present invention is directed to qumu]ations_ for the teéﬁnent, prophylaxis, or
a:meiiorat_ibn of one or more symptoms ofa coqdition, disordéi" or-diséasé. Tn alternative a
‘-e'mbodimént,»the present invention is directed to fornﬁﬁ]at?ons for the treatment, prophy]axié ,. or

‘ aJ.ne]ioraﬁbn o:f one o'r more sympioms of rhinitis or any 6ﬂ1er reépiratory-disorder. For example, . -
: the fonﬁu]atiqns d.isclosed‘ herein are useful for the treatment of seasonal a]]ergfc rhmltls (e:g.
| hay f.a./er) or 'pefennial a]lergié and _npnai]ergic (v.asomot,of) rhinitis..‘ o
- Drug substances suitable; for use in the present fo;-mul ations include any pharmaceutical —
acceptable compound éompany'or any of its derivatives inc]u‘dipg, but not limited to; any salts,
qé'térs, enol, esters, enol esters, acids, bases, solvates o;' hydrates thereof. Such déﬁvati.ves may

[ L
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WO 20041091575 PCTJEP2004/ 003315 be prepared by those of skill in the art
usi ng known nethods for such derivatization. Further, the ,drug substances
for use in the fornulations and ' nmet hods provi ded herein include those
conmpounds conprising chiral centers of either the (R) or (S) configuration,
or a m xtuewhmwses (e.g., racemate). Thus, the drug PETHFREPRUHEES1IT or use in
t he conpositions provrded herein include enantlonerlcally pure conpounds,

or stereoisorneric or'diastereoneric mxtures thereof. It is to. be .
understood, that the chiral centers of the drug: substances provided herein
may undergo epinerization in vivo..Thus, one of skill in the art wi-l I

recogni zg ﬁraﬁtedéw R §it§kﬁf ih €8 aRfusidly Ridbeh met§dd9 el ivAlizhtion. ﬁ:ﬁﬁhe‘r QN i S

equi val enl*-f'or conpounds-that undefgo. epinerization. in vivo,

adni ni st t es surtable
for.use érﬁé%uﬁaa regsogﬁ?eggornu %a:hghn’c’s&?%ﬁkdgepq Bﬁaea@#g] i?lrgi d t?%%t ed to,
corticosteroids, fl uticaso of armic u

accept abiodPy \9%‘?‘?/38? %ﬁl °e‘11%’38‘s%‘§?”ﬁ?1&) § Pt @“H‘ggébte *
derivatives of- a fluticasone -jnclude anékéatts, esters . enol et hers, enol
esters, &&»apeempak ddus, thegjrygsubstangss 1o use 4t the cqupposiions prayided hawin ipelideyes maybe
prepared byt.hose of skrII in the art usjing known nethods for such .

der i vat i srastiomericabyPusrcapipgunds, REstereQispradiis §F @rﬁ%@e@rmp mextyres drroL flbisiul at i ons
is fluticasone propionate. . Fluticasone propionate is a synthetic

cort i costesmdérstoerthiattibaschirnlecentansiof the drugs@bsmreaprov@zsheemmsnderm has the:
chem cal- name S=(fluromethyl)6a, 9-difluoro' | |. :
j 3- 17- di dpjmkriaxtion b sivaeTihys| erig-of ekilbivthe arswal-ricogmde tanteadinitiStratiar bbet d:mpat e,
17-propionate and the fol lowing structural formula: , -8 WO 2004/ 091575
PCT/ EP2 %ﬂtﬁr@&ﬁrhs ®) form is-equivalerit; for cempoundsthat undergo eptmenzauon in vivo, to
adrmmstratron of the compound in its (S) form. |
Drug substances suitable for use in the present fonnu]ahons 1nc]ude but are not lnmted
to, corticosteroids, such as flutrcasone and any of i 1ts phannaceu_ttcally acceptable derwatrves. As ’
'.‘use.d herein, pharrh'aceuticaliy acceptable derivatives of a fluticasone include any salts, esters,
- enol etlters en'ol esters, acids, bases,, solvates or hydrates thereof. Such dex'ivati\res mey be
. prepared by those of skill in the art using known methods for such denvanzatlon ‘
Preferab]y, the drug substance of the present formulatlons s ﬂutlcasone propronate
. F]ut.tcasone proplonate is a synthetic corttcosteroxd and has the empmcal formulat C25H31F305S. -

It has the chen'ucal npame S- (ﬂuromethyl)6a 9- d1ﬂuoro-1 1B- 17-d1hydroxy—16a-methyl-3-

oxoandrosta-] 4- dJene-17B carbothtoate 17- proplonate and the followmg structural formula



F s-~ OHOOFluticasone propionate is a white to off- mhlte pomder with a
nol ecul ar wei ght of 500.6 and is practically insoluble in water, freely
sol uble in dinmethyl sulfoxide and di net hyl f ormam de, and slightly sol ubl e
i n met hanol and 95% et hanol. Particle Size Distribution Profile The
f or mul at i orve0 edo4/0N1675pr esent i nvention nmay conprise a coeoiiEpssb@sei d (e. g.
becl onet asone di proprionate) having.the follow ng particle size distribution
profile: about 10% or |ess of the drug substance particles' bave a particle
size of less than 0.90 m crons; about 25% or |less of the drug substance
particles have a particle size of less than' 1.6 mcrons; about 50%or |ess
of the drug substance particles have a particle size of.less than 3.2
m crons; about 75%or |ess 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' 6f |ess than 10 m.crons: Surprisingly,"
has been di scovered that fornul ations contajming -a cocorticosteroid (e g
fluticasone .92 WD 2004/ 091575 PCTA§P2|-4T663 15 diproprionate) having a

, ng:W t Ryt t ie” above ranges provi de
: al--forful ati ons when adm ni stered
via the intranasal route - gCl- need thereof, as well as increased
and prol onged drug efL #Sed .herein, particle size refers to an
average particle size as neasurqﬁ by conventlonal particle size neasuring
techni ques well known to those skilled in the art, such as

. Fluticasone propionate is a white to 6ff-whj§e powder with a mo]ecgi‘ar wefght of 50.0.'6 and is
' practically inselul_:]e in water, freel)'/'selub']e\i'ﬁ dimethyl sulfoxide and dimeﬂiylfonnamide, and

slightly soluble in methanol and 95% ethanol.

Particle Size Distribution Profile )
" The formulations of the present inyenfion nﬁay co‘ipprise a cocorticosteroi.d (e.g., |
| i:eble;ne‘tasone dip.rop'rionate) h:aving.t'he' following particle size dist’riﬁi;tion pi'eﬁie:' aboiit 10%
or less of the drug substence baﬂic]ez;' have a.par'ﬁc]e size of less than 090 mic_r.drlx"s;' abeuf 25%
or less.of the cirug substance berticles h.a_ve a parti'cle size'qf ieés thae'i.é inidrons'; ~aBo."ut 50% or
less of the drug substance particles have ; p;micle size of less than 3.2 microns; about 75% or |
Tess of 'the drug substaﬁce particles have a particle siie of less than '6.10 mierons;. about 50% or
less of the drug substance particles have'a 'parficle s.iz.e of ']ess'"than .10 microns. Suijeﬁsingly, i.t
has been discovered that fomiulatiens containing a co.éorticosteroid .(e.g'.,- fluticasone

v, . . N L. .
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sedinmentation field flow fractionati on, photon. correlation spectroscopy, or
di sk centrifugation, anong other techniques. hi-an alternative enbodi nent,
the-formul ati on of the present invention conprises a.drug substance having
the follow ng particle size distribution profile: about 10% ofthe drug

subst ance War4#/e918S have a particle size of |ess than Bcy@pwogeiens;, about
25% of the drug substance particles have a particle size of less than 1.30
m crons; about 50% of the drug substance particles have a particle size of
| ess than 2.5 mcrons; about 75% of the drug substance' particles have a-
particle . size of 'less than 4.0. m.crons; about 90% of the drug substance

articl Iy i ter than
p %%30{3}51\6%@% g{ng %h.t%cﬁ %€ da&butm%aﬁomhanm@ | (5¢ B9e rRBE pot

90% or e ‘drug substance .particles have "a partl e sized

| ess than ela(s)edrglgarvg"l‘%%lhtypﬁ%ﬁ‘ g#n@@ﬂt%ﬁaltfgﬁughgr% vﬁ"#f %ﬁﬁ%&r i the1 tranasal

A
fl uti casonhepropi.ona atons e presen |nven ion may al so

conprise a u bst ance vin th.efol S|ze dlstrlbutlon
profile: ro'ﬁf)g’ S%E-‘ﬁej'ub?ee ﬁgre ?aéwgﬂﬁss'f’gﬁase ??\glrpﬁq%q%giéw partl cle size

| ess than.0.90, .Q.75, 0. 7% % 0. 55, 50,, .0..40,. 0. 35 30, 0.25,..0. 20,
0.15, 0. 10, 615““61’6‘8“%?"6’? hize ig a‘?SY%E’é‘Fptrh‘éeﬂFﬁﬁ‘%?i‘B‘gﬁ%%e particles hive
a particle size less than 1.6, 1.5,  1.45,1.40,1.35,1.30, 1. 25,

1. 20, 1..E6nvEntiqeal partiyis size measygingdechniqury wel keevntet@ee sigllerlsn thg aptpsuciyass, 0. 60,
0.55, 0.50, 0.45, 0.40, 0.35, 0.30, 0..25,'0.20;, 0.15, or. 0.10° nlcrons;
about 5@%1mfentatfw ﬁdhﬂ.@wmnmnm@hpumﬁeﬁatxmmmt MHNMMnce :
particles. have a particle size less.than 3.2; 3.0, 2.5, 2'.,4; 2.3, 2.2, 2.1,
2.0, 1quﬁg&hérta:hh1que36 1.5,1.4,1.3, 1.2,1.1, 0.9, 0.8, 07 .or 0.6

m crons. "About 75% of the drug substance. particles: have a partlcle si Ze

| ess than_6. fhanaltémative Cinbddifent4the fordulatldh of theprédent Invntich cbmpﬁse@a%r@ 2.8,

2.7, 2.6, 2.5, 2.4,2.3, 2.2, 21 2.0, 1.9,1:8,1.7,1.6,1.5, 1.4 mcrons;
agoutg 9Qutas%cetﬂaemglméei%owhgsw%ue%mameﬁghmeea@upw,t bﬂhedﬁgéestaeees t han

10,
2 é ’pgmgleéha%e 2 pZmée @izéoﬁes@ ﬂ%‘an@ B cx%m5 aﬂoutr’29/6 %f He ﬂm% sﬂbs?ance parttcles :

havea particle size of less than 1 30 mlcrons, about 50% of the drug substance parnc]es have a’
partlc]e size of less. than 2.5 rmcrons about 75% of the drug substance’ partlc]es have a partlc]e
size of Jess than 4.0 mlcrons, about 90% of the drug substance partlcles havea parncle size of
’ less than 6.0 microns; and greater than 90% or about 100% of the.drug substance partlc]es have a’ :
barhe]e sizé of less than 10 microns. Preferab]y, the drug substance is ﬂut1casone proplouate
The formulat:ons of the present invention may also cornpnse a drug substance having the
fo]]owmg partlcle size: dlstnbutlon proﬁ]e about 10% of the drug substance part1c]es havea
‘ partlcle size léss than.0.90, 0.75, 0.70, 0.60, 0.55, 0.50, 0.40, 0.35, A0.30, 0.25, 0.20, O..15, 0.’1.0, er |
005 _micreris; about 25% ef the tirug substa.nce particles have a partiele size less 'than l.e, 1.5,
" 1,45, 1.40, 1.35,1.30, 1.25, 1.20, 1.15, 1.10,1.05, 1.0, 0.95, 0.9_6, 0.85, 0.80, 0.75, 0.70,0.65,
0,60, 0.55, 0.50, 0.45, 0.40; 0.35, 0.30, 025, 0.20, 0.15:, or 0.10 mierens; about 50% of the.drig

‘ []
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3:9, 3.8, 3.7, 3.6, 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, or 2.1 mcrons and greater than. 90% or about -100% ofthe drug
substance parti cles have a particle size less than 10, 9.5,.9.0, 8.5, 8.0,
7.5, 7.0, 6.5 6.0, 5.5, 5:0, 4.5 or .40 mcrons: In one preferred

enbodi ment WOt 2ee4/@e7ful ati on of the present invention coRfHERREGH43 g
substance having the follow ng particle size distribution profile:, about
10% of the drug' substance particles have a particle size |ess than 0.50

m crons; ‘about 25%of the drug substance particles' have . a particle size

| ess than.0.90 m crons; about 50% of the-drug substance particles have a

parti cl y§iiZRe pRESled hR0a parhiclokics RAShanBNBY, T8 %400 31 e, 0F v@, subss ance
particles have a particle size less than 3.5 m.crons; about 90% of the drug

subst anceg Ray § lsC] ?,Sl.i]ql)’l,eo.ﬁ, 8017, 6 B6 Bhckshis! Bt THRBE e Brug sTbEPNS -« | n anot her
al ternati'Vve énbodinent, "the fornutation of the present I'nvention conprises a

drug. SubsLARCAIAYARIC BR 1L8hRYI0 B Lisc) 6 3519, 94 LA i oM e | o

about 1 ubstance’partic have a-ﬁaﬁ%lcfe ] ess than
0.40 m crons; .25% qf '%f ggg u?;t_ - particl.es: have article size |l ess
t han 0. 870%:}166?3%/4’%&303 2. /‘g 36 'g’ela"gﬁ[%gl'g’lfﬁitzréﬁﬁr@nspg‘??‘ﬂ%g?fhﬁ a
particle size less than 1, 60 nicrons;'abog: 73@6of t he drug subst ance
parti cl esbstaseRartcles haygs pacls H2plssEapdYy epoo 64/ 0BT 5-0: Bdr ¢4:G2 94 ze | ess
than 3.0 m-crons; about 90% of the dru% substance particles-have a . particle
si ze . | €8b 6h&A, 58,3 TP Er DAS:4 b3, At hED: &Pt4: Adi 40 Do dBnkAtd 1. 40eat er -t han
90% or about 100% of. the particles have -a particle size.less than'15 -
nm crons,3:$HB& 37.230,.5, 453.8.3a% 3.103.%i23, 818s7.7, 2R S, ph.HB22by2.] migonsiah 8
mcrons, nost preferably |less than 7 microns. In one-alternative enbodi nent,
such agpetes tian % os dont-1 (bheflthd dromsibstance paticlesiivea paticle size less than 10,
. 95,90, 8.5, 8.0, 7.5, 7.0, 6.5, 6.0, 5.5, 5.0, 4.5, or .40 micfbns,’ " -
'Inone preferred embodiment, the formulation of the present invention conﬁpﬁsgs a drug

lgu'bsta'nc.e having the foﬂow.il;g particle sjzé distribution profile: aboﬁt_ 10% of the drug substance

barﬁc]eé have a particle size less than 0.50 microns; gbéut 25% of the drug substaﬁgg particles '

have a bartic]e‘ size less than 0.90 microns; about 50% of the drug éﬁbé’;ance particles have a ,

B 'partiéle size less than 1.7.microns; about 75% of tﬁe drug_subétance particles have'a paﬁic'le size
1ess than 3.5 microns; about 90% of the drug substance particles have a particle size Jess than 5.5:
. microns.
In ahother a]temaﬁi/e.emﬁodilnént, the i‘ormﬁlation’ of the presént invention comprises a

drug substance hiaving the following particle size distribution prof_ile.: about 10% of the drug.

sﬁbstanc,é particles have a particle size less than 0.40 microns; 25% of the drug substance .

particles have a partic]é size less than 0.80 tnicrons; about 50% of the dmg subétancg 15a'r'tidles

lié.'\ie a particle size less than 1.60 microns; about 75% of the drug substance paﬁicles fave a

ot . . ! %
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direct admnistration, to a subject via the nasal passages and represent an
i nprovenent over conventional. techniques for adm nistering the drug
substances intranasally, particularly fluticasone. Specifically, due. to
the specific particle size distribution profile of the drug : substance,

t he presen™Q #0HEHI ons provi de i ncreased bi oavai | abi | PEYEB004/¢08314r ug
substance. .as well as increased efficacy and/or prol onged therapeutic

ef fect of the .drug substance. The fornulation of the present invention may
be provided as an aqueous- suspension. As wused herein; suspension include,
but are not limted to, mxtures of fine, non-settling particles of a solid
W t hi n gaxlti'cﬁléizg]egpﬁlﬁfﬁ.o Eﬂcr&%ea’tﬁaﬂm. oEht dru% Qﬁistﬁﬂ% el 8&91 8f @fﬁla]% sk esent
invention. I's an aqueous su&pension conprfsing about. 6088 TS “about  10%
by meig?t g% g3dngg §ubstan@e.. In alternate enbodi nent, the dryg substance
is |1utiCa8BRE" 'K Bhot her_ alternate enbodi nent -t he, formul ation of the

present invention i s an,aqueous .suspensi conpr i si out 0. 005%to about
5% or about We‘%@foﬁ‘?@a%gﬂ@@%% gr8$er3%6‘§p% B2 A)ltog‘g‘%fﬁgfﬁpaﬁl.cfé/ A§r about
0.01%to about. 0.1 % or about 0.1%to about 0:75% by weight of a dru
subst an@@articls sige fsetba Femiceaspausierably lest han Fypicimamasn preferaly ik ds
suspensi on conprising about 0.025%to about 1.0% of a drug substance,

wher ei n ntitrensimasf psaferalln tesethans7 micpom\D- 2004/ 091575 PCTI EP20041003315
preferably fluticcasone. Even nore preferably, the formulation is an aqueous
suspensi on Tompaktsnatige edobdimdit, Gddkh agoecmi snspengion Evinblativees aghiuitetfle for dr ug - -
subst ance wherein.the drug substance'is preferably f]luticasone propionate.
I n a prafren a@dinREitivditore aibject Hetht assalipaatagannd fephuent pii B5@Ovencave®et | on i s an
aqueous suspension conprising about 0, 045% by wei ght offl uti casone. '

P OPi QN ey A RbighlaTof i QBEANG: FEORARRKCrhASSADEpRAIEY O Par ticle
size distributi.on profiles di scl__osed erein.. o . _
fluticasone. Spgciﬁcally, due to the specific particle size distribution profile of the drug.
| suBsta'pce, the presen.t form,ulatiqﬁs i:rdvide increased bioavailability of the drug substance as - |
_ v-vell as .in'.c.reased efﬁcacy al;d/dr érolqngeq fhei'apeutic effeet of the:dz-ug sub;tance. |
The formulation of the present inv;ntion may be frovided aé an ;a'que.ou:s sus;;ensioh. "As
used hefeih,’ suspension include, but are not limited to, mixtures of ﬁné, non-séttling particles of
. a solid thhln a liquid phase. In oﬁe embodiment, the formulation of thé presept'invéril.tion, is‘én
| aqueous sﬁs_pensiqn comprising about 0.005% to about ld%_ by weight of a drug substance. In
alternate embgdiment,.. the 'drué substance is fluticasone. |
- In another alternate emi)qd:im:en‘t,' the. formulation of the ﬁfesént inv;enﬁon isan :équeous
) Sﬁsp.ex;sioﬁ compﬂsihg abbut _0.005%’ to.éboutl 5%, or éBc;ut 0.01% ._to about 25%, or about .'
0.01% to about 0.2%, or al‘)out 0.01% to about. 0.1%, or about 0.1% to aboﬁt 0.75% l;y weight of

a drug substance. In a preferred embodiment, the formulation is an aqueous suép.ens'ion

comprising about 0.025% to about 1.0% of a drug substance, wherein the drug substance is

. [
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In one alternate enbodi ment, the nasal fornulation of the present invention
may conprise a preservative, suspending agent, wetting agent, tonicity
agent and/or diluent. The formulations provided herein may conprise from
about 0:01%to about 90% or about 0.01%to about 50% or about 0.01% o
about 25%wonoaests 0. 01% t o about 10% or about 0. 01%RCAEFBYI0033S of one or
nor e pharnmacol ogically suitabl e suspendi.ng fluids which is physiologically
accept abl e upon administration intranasally. Pharnmacol ogically suitable
fluids for use herein include; but are not Ilimted to, polar ‘'solvents,

i ncl udi ng, . but not - Iim'ted t o, conpounds that contain hydr oxyl groups or

ot her pol a oups. ents in not lim 1 wat er. or

al cohol SPTC&EP%FV mgs[oH% Y1 MOF Y HIF%%X%T Hnrgﬂglo&ls,arbaqgequﬁ&qsamsrﬁa propyl ene

gl ycol ;.. pol yet hyI ene. gl yco ropyl ene gl yco ycal ether, glycerol
and pol yexymstiing/abeps 0 &3 3@“&88@% &W61§B'Nféﬁ{“§Sﬁl%cﬁﬁ%rﬂﬂ@eéﬂlﬂt| ¢ sol vents,

i ncl uding, but not.- Itm ted "to, water, aqueous saline solutions with one'or
mor e phasubsiewastis praferaply fh@e@pmeammoxeul i syreferpd ephsidimenty Itheclotngilasion af e xt ur e
there of. .In one alternative enbodi ment, the. water for use in the present
for nul at preseat shentibolisraaatyecuy sumeeohonmhanammﬁlt @ di%by wejghtaf Autjcasanequi rement s
for use in inhaled drugs. . -13 WO 2004/091575 PCTI EP2004/ 003315 In'certain
enbodi Meprogiohs, eitereid the fifitrasont piopiondse lnfs tidbllgwing paticlé siwedisiinmion prodlea pH of
fromabout. 2.0 to about 9.0, preferably about 4.0 to about 7.0, nore -
prefer ablyab@Héeit. 0 and’  about 5.0. Opti onal ly, the fornul atioris of.the
present invention may contain a pH buffer. Such a buffer may corrpr~i se any
known. phal MG uhd Atk bbb hE HshSb Ry mhahma;fefmmlﬁ oﬁglg hifise

accept abl e ‘upon adm ni stration int ranas : Ity or ade

antim crobi al h

For mil ot BrerarE I EpHA e n?é%@%ﬂéfﬁéﬂﬂ‘%%re@%ﬁt h%%ﬁ?ﬁ%na

I nt ende’d t O‘ bdehe?e(;nmmgyll gotn%rnesg from about 0 01% to about 90%, or about 0.01% to about 50%, or

| _about 0. 01% to about 25%, or about 0.01% to about 10%, or about 0.01% to about 5% of one or -
. more phannacologlcally suitable suspending fluids whrch is physrologrcally acceptable upon
, -'admmrstratron mtranasally Pharrnacologrcally surtable fluids for use herein include, but are not
' lnmted to, pola.r solvents, including, but not limited to, compounds that contam hydroxyl groups-
. or other polar groups "Solvents mclude but are not ln'mted to, water or a]cohols such as ethanol
irsopropanol and glycols including propylene glycol polyethylene glycol, polypropylene glycol - |
. glycol e.ther’ g]ycero] and po.lyoxyethylene‘alcohols.— l’olar solvents also include protic solvents,
includihg, but not‘limited 'to,.water aqueocus saline solutio'ns ;;uith one ‘or more pharmaceutically
_. .acceptable salt(s) alcohols glycols ora mlxture there of In ome alternatrve embodlment the |
water for use in the present formulatmns should rneet or exceed the apphcable regulatory :

'requlremerrts,for use in inhaled drugs.
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intranasally, it-is preferred that they-be free of-pathogenic organisns.-A
benefit of a sterile liquid suspension is that it reduces the possibility
of introducing contam nants into the individual when the suspension
formulation is adm nistered intranasally, thereby reducing the chance of an
opport uni sypeospdsBet i on. Processes which may be consi d@CEEPRWAOESH evi ng
sterility may include ' any appropriate sterilizatjon steps ]Jnmown in the
art., In one enbodiment, the drug substance (e.g., fluticasone) is produ6ed
under sterile conditions, the micronizatiori is performed in a sterile
environment, and the nixing and packaging is conducted under sterile' .
conditions: |In alternatjve enbotgi- nt,.the_ fornulations of the present

i nventi on mayn gt cEbfigepts hierginglge “W‘FI“F elthe pressnbinyention feye sHef unit dose
vials providing sterile unit dose fornulations which are used in a nasal |,
spray dewh swuf 2P tesbari?.® prefeely et 4. Qegbou 74 merepiriereblyabque4 8l i s. sui t abl y
admi ni stered without, contaminating other vials or the next dose. In one

al t er natdbwet Sehri@mionsly; the formulationsof the presept mdéntion say nortéie apHdafat Shcraul at i on
may. be sterilized by steam gamma radiation or, prepared using.or nmXxing
st eri | e wiffef Rayl@mppisywgimemtpleiheentihiby sultshle mdfersdildet e phvaioogially opri at e. :

Al so, -14 WD 2004/091575 PCT/ EP2004/ 003315 t.he formnul ati ons nmay be prepared
and han_cuc@gi;tfag]@q,%nﬁnﬁﬁisﬁgioﬁmgsh@ns,‘ or maybe sterilized ~before Qr' after
packaging. In addition to or in'lieu of sterilizati- on, .the fornulations of
t he present iRyeRts ' off | ' SR it -
preservat i,,ves%igﬁﬁ'{dﬁi%ngiqggy?n gﬁg&@‘g@g&ﬁ%ﬁo@@ ﬁdgoggeg%s conta ';tlﬁsg?ti on. |
Additionally. .  TRE i Calky- ' e ' ' ysed - h the
present paiiey e TRESH koniuiors BEERLAH ﬁr%‘%@’#éﬁ%ﬂ#@ﬁ%ﬁé Rt
shoul d Qhe -not.ed,. .hnowever ' hat any_.preser.vative t ‘chosen.far, = ..
el at ROFS By PREHE et e P ETRE Hetud i nf P oA BT A o o
e e St i PleSuce B pobalty o foduly Uit Slo 0 Bl il - 1

' the suspepsion'fbnnﬁlation is administered infranasally, thefeby rgducihg the chance of an

| oﬁportum’stic infection. Processes which may be c"onsider.ed‘for acﬁeving sterility niay.includ.'e -

any appropriate sterilization steps knowﬁ in the art. In one embodiment, the drug substance (e.é.,

‘ .t']utipa;one) is produced under sterile c_onditiO:ns, the micronizaﬁgﬁ is performed in a :ste'rile .
énvir'onment; and the mixing and packaging is goﬁdticted uﬁdér sterile 'c'c>n.ditiqns.' In altefnétiwie_
:exhbodiméﬁt,v the formulations of the present inventfén may be’ sterile filtered and ﬁilec} m via#s, =
includii;g ﬁnit:doée vi.als providing steﬁle unit dose fp@ulationé which are used'in a nasal spray

B de\':/ice’for éxgmple. Each"ux_ﬁt dose vial may _ﬁ'e sterilé and is suitably _adm.i'ni'st._ere_.(i without i o

do.rita;nl}inating other vials or tt.xé next dose. In one a_ltexinatlive embptli.in;zent,-'oné'orlmore :
.i.ng'rgdients in the present formu.]ation may be stéﬁﬁzed By steéin, gMa radiat.i.on or prepared

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

-14-



&

the solution fromcontam nation with pathogenic particles, including phenyl
et hyl al cohol, benzal konium chl oride or benzoic acid, or benzoates such as
sodi um benzoate and phenyl ethyl al cohol. Preferably, the preservative for
use in the present fornulations is benzal konium chloride. In certain

enbodi ment WO 20489153% nul at i ons herein conprise from aboCTERWIIRB I Hbout

10. 0/ a W w of benzal koni uni chl oride; or from about 0.01% v/ w phenyl et hyl

al cohol : Preserving agents may al so be present in an anount from about
0.001 %to about 1% preferably about 0.002%to about 0.02% norepreferally
0.02% Ww. The formul ati ons -provi ded herein. may al so conprise from about

0. 001% ine farbnltioRifay terprapaed indhabdlddtrder stdvide donBifihs, of mapisusterilizéd01 % t'o about
25% or about 0.001%to about 10% or about 0.001%to about. 1% of one or
nor e empdssieloy b padkeiihg. Wetting agent, or. suspending agent. .- Such -agent's for
use herei n |ncI ude, ut are not limted to, polyoxyethylene-sorbitan fatty

esters or fiaﬁémto? 1eh'3?%él‘ﬂiz£‘tﬂm tlﬂU?orBQIEuods@fﬁﬁgre%&(bxﬂf@ﬁt%ﬂwl ene

sor bi tan nonool eai e ysor ate , polysorbate 2 ol yox hyl ene (20)
sorbi tan _nmono L. ( 9‘%:}( n 2004/ 091575
PCT/ EPZWH’E)E)%%QC ?%c&lgﬁ’éc%&%bﬁﬁﬁ srng?\eat?a ¥'po I%J%)S%g ?”Z“ﬁée%? 20) sorbitan
nono- ol eate I ene r bi t mta oxyet hyl ene
(20) sofHaTLR 8@%@ gHaré.p P&{?f‘%‘lﬂfaﬁ@ 2CHP ﬁlpbes?{g? em éﬁPffﬁt’ §| nat'e;

. potas. si um al gi nate .anmonj_ um h .Ci U | gi.nat e; ane- 1, 2- di ol
al gi nat BreseapiFaulatigns tnacrpass the sty @ 8’t°?31§§?|"“1j‘&ﬁl’ H]'aﬁ% ’g’ﬂﬁ’f* nP‘F%g‘ﬁ‘é’g :h; acaci a;
xant han gum karaya gum pectin; .am dated pect i n; anmoni uni phosphat i des;
ni cr oer {het 2l preaevative myptds ghosen for mhel@w st 44 tbe@eatq#yww 8y bpsengeve ul ose;
hydr oxypr opyl met hyl cel | ul ose ethyl net hyl cel | urcse;  car boxymet hyl.cell ul ose;
sodi um topoitaes iRreseriatives suitghla for ved hesein ipkluflabutareumit étsntedrtm oserthiatgiotecyl ycer i des
of fatty acids;, acetic acid-. esters _of -nono- and di-giycerides af f atty
aci ds; ihaedlutﬁbmndconta:mnanon with pathogemc particles, mcludmg phenylethyl alcohol

benzalkomum chlonde or benzom acid, or benzoates such as sodlum benzoate and phenylethyl

~ alcohol. Preferably, the preservatlve for use in the present formulatlons is benzalkomum
ch]onde. In certain embodiments, the formulat:lons herein oompns_e ﬁ'om about 0.00I%to about

| 10.0% w/w of benzalkonium chloride, or from about 0.01% v/w phenylethyl .aloohol-. Pteserving
agents may also be present in an amount ﬁotn about 0.001% to about 1%, preferably about A
0.002% to about 0.02%, more preferably 0.02% w/w.

The formulat:ons prov:ded herem may. also comprlse 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 -
about 0.001% to about 1% of one or more emulmfymg agent wetting agent or susPendmg agent .
Such agents for use herein mclude ‘but are not hmlted to, polyoxyethylene sorbltan fatty esters or.
polysorbates, mcludmg, but not lnmted to, po]yethylene sorbitan monooleate (Polysorbate 80),

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

1 . ‘ ' o
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esters of nono-and di-glycerides of fatty acids; citric acid esters of
nono-and di-giycerides of fatty acids; tartaric acid esters of nono-and

di -glycerides of fatty acids; nono-and diacetyltartaric acid esters of
nono-and di -gl ycerides of fatty acids; m xed acetic and tartaric acid esters
of nono- aW® 20+/gly78eri des of fatty acids; sucrose est erGI/ER20444033S aci ds;
sucrogl yceri des; polyglycerol esters of fatty aci ds; poalyglycerol esters of
pol ycondensed. fatty acids of castor-oil; propane-1,2- diol esters of fatty
aci ds; sodi um st earoyl -2lacty'| ate,; caIC|untstearoyI 2-1 actyl ate;: stearoyl
tartrate; sorbitan nonostearate;.sorbitan tristearate; sorbitan nonol aur at e;

sor bi t amoyReeRAHEkRirate); pétgmxtyanyteﬂaxombfattﬂh@o-ﬁ&ta BElo:aktheNhd (2g) a;

' pol ygl ycérol esters of . di neri sed fatty'acids of soya bean oil; oxidatively
pol ymer isg8H.Sa¥ Qﬂﬁtgteoﬁdlyox 188 ¢30) @me?fatnrﬁ&]t)stearttél 16cfthing! dtglﬁtf@&&l' ment s.
herein, ‘the pres formil ati ons conprise polysorBate 80, m.crocrystalline
cel lul og I 1o sle present
f or nul at ?%%%1 alr%n%?e; 88&%( aﬁ%ﬁa?r% ra!.hérfe%ﬁﬁl rzg%thé{glg &%%g%r%ﬁ}( #’f)@g%od% &g% or
about "0; 001 %to about 5 _about * 0. 001, % t-0'.about 25 bout .

0. 001% EEKIFotR fé‘aﬁge%’ra"q %‘%ﬁ%@t‘%g % Fkﬁ%ﬁ‘zﬂ‘ b5t 0. 001%

to about 1% of one, or, nore eXCI d addltlv S E

ar ephar &E‘Eoﬂ’eﬁb‘i‘ @ﬂtl‘tafd PEGH %’B‘F’Bm g P%%F% e r&iﬁeglﬂlt‘?c\?ielléloifengal |y have no
phar macol ogi cal "activity,, or at | east no ~ undesirabl e )glgar nmaecol ogi cal "
acti vi t wmethyireldesscprtrsricelploss Bykoryaperyimetnylseinpserrhdmetbdecdinlosgigent |

al t hough the presence or absence of these-agents, .or their. concentrati on is
not an eabexymethylcelfudosessodivms patessiumrapd alvigm. salt'sm’fvéty@mgs,emng -aghdi-addi ti ves may
include, but are not linted to, .surfactants, noisturizers, stabilizers,
conpl ex glygemlgmﬁf@:ty wids;i aoottcchandtesterscmf mohérend éldglwenm of Eatutymds, laciia 'adrche art.
C0an exing agents include, but -are not linmted. to, ethyl - Lo
ei nedi asit@ebirhormame di-glyaeides of fAtyREMAY; ditric acidestdrs sfmaoneaihd dsglydsenaes otfhe d| s od| um
salt, -citric acid, nitrilotriacetic-acid and the sal'ts ,--
fatty acrds tartaric acid esters of mono-and dl-glycendes of fatty acids; mono- and dlacetyltartanc
acid esters of mono-and di- g]ycendes of fatty acids; mixed acetic and tartanc acid esters of
| mono-and di-glycerides of fatty acids; sucrose esters of fatty acids; sucroglycendes polyglycerol
 esters of fatty acids; polyglycerol esters of polycondensed fatty aC]dS of castor 011 propane-l 2-
diol esters of fatty acids; sodium stearoy1-2lactylate calcium stearoyl 2- lactylate, stearoyl
' tartrate sorbltan monostearate, sorbltan tristearate; sorbltan rnonolaurate sorbttan monooleate
_ sorbltan monopalmltate, extract of qulllala, polyglycerol est ers of dnnensed fatty ac1ds of soya
_ _bean oil; ox1dat1vely polyrnensed soya bean 011 and pectin extract In certam embodxments
herem, the present formulatrons compnse polysorbate 80, mlcrocrystallme cell_ulose, o L
: carboxymethylcellulose sodlum and/or dextrose
“The present formulations may further compnse ﬁ'om 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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thereof. I n another enbodi nent, particularly in the.suspension formulations
provi ded herein, the conplexing agent is sodium edetate. In one enbodi nent,
t he conpositions contain sodium edetaie at a concentration of about 0.05
ing/m to about 0.5 ng/m, or about 0.1 ng/m'to about 0.2 ng/m. Also, for
exanpl e, wre2bgoasisat i ons of the present invention nmayPCHEPIOPE®3FFom about
0.001%to about 5% by wei ght of a hunmectant to inhibit dryi ng of the nmucous
menbrane and to prevent iiTitation. Any ofa variety of

pharmaceutical | y-acceptabl e bunectants can be -enployed, incl ud| ng sorbitol,
propyl ene glycol, polyethylene glycol, glycerol or mxtures. thereof; for

exanpl eabo-ﬁh@O@lc%[El’dbeﬁtll(‘}@&fd%er\/m&@@xdﬂﬁé:ﬁd fd Al SRV Rhich jafneacalagivdlly0- 001 %to
about 90% or about 0.001%to about 5.0% or about 0.001%to about 25% or

about 0,00l EQCl@pﬂyﬁnd]aQ d#iQes g@ﬁaal@%%no%%«/@l&@cﬂ?&ﬁﬁ? 19% st gne or ,nore

sol vent & oF “co- -850l vents to inctedse the. sol ubfl Ity.of" any of the

COMPOne ] fsifs 1etﬁ§%1a@51 SR bRl leabh ?%ah@ﬁlﬂ"ﬁgge% Qb il Veng&f gfor use

herein Fn e- no |mte ydr ox s or other
phar maceut | c accept abl r, sol ve 00410
D Ensei BisnbneGRREY S a8 FhariesRll e el RS R BBty y oo s
such as propyl ene g gh? Q| yet hyl ol ypr opyl.ene glycol, glycol
ether, &R fire m‘é?ﬁﬁg‘b &8 F’Hif”r“gﬁgameé%ﬁél“? “dF'ﬁ’ué?FSFH@FmeBﬁ’{’Jodl ment; the
formul ations of the pr esent i nvention ma¥ npr.i se one or._nor.e convent i onal
di | uent sarfantewip mqqsmmemam ilizprsecopipleKing R gy Sdaqt@émnt% or pher adflisiyeshmewn .
Tonicity-agents may. include, but are not - limted to sodiumchloride, .
pot assi imthedrt. dPdnagtdexingrgenss iohinds; betare notlimitedto cithybanedieminetetriacetivasil t her eof .
QO her osnotic adjusting agents may al so- include,” but are not limted to,
manni.t QfEDTA)ye e sl théreafsudieas thodieodom satxditic eead;rhtmﬂ@ndcem avidamd thd bty nati ve
enbodi nent , -t hepresent-fernul ati on may conpr i se about 0.01%t 0. about 81/ o]
W W, OF thereof. In another embodiment, partlcularly in the suspension fon‘nulatlons prov1ded herein, the
complexmg agent is sodium edetate, In one ernbod1ment, the composmons contain sodium
edetate at a concentration of about 0.05 mg/ml to about 0.5 mg/ml, or about 0.1 mg/ml to about
-"0.2 mg/ml. A]so, for example, the formulations of th'e present invention may compnse from
about 0.001% to about 5% by weight of a humectant to inhibit dryiﬁg 'of the mucous membfar_xe
' and to prevent jiritation. . Any of a variéty of phannaoeuﬁcally-.accept'abl'e humectarts can be
employed, including sorbitol, propylene glycol, polyéthy]ene glycol, glycerol or r;xi:iulljos.thereoﬂ
. for example.
. The formulations p'rovideo herein also may comprise about 0.001% to about 90%, or
gbout 0.001% t6 about 50%, or about 0.001% to about 25%, or about 0.001% to about 10%, or
about 0.001% to about 10% of one or more solvénts or co-solvents to increase the, solubility of

any of the components of the present formulation. Solvents or co-solvents for use herein include,

bﬁt are not limited to, hydroxylated solvents or other phénnaceutica]]y— acoeﬁtao]e. polar soivehts,

‘ '- S AR
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1"/o0 to about 6%M w, preferably about. 5.0% w W The preferred tonicity,
agent is Dextrose, anhydrous. In one alternative enbodi nent; the

formul ati ons of the present invention are stable. As. used herein, the
stability of formnulations provided herein refers to the length of tine. at a
gi ven tenP@rA04MeS7hat greater than 80%, 85% 90% or PEUERIPOHMEIFniti al
anmount of drug substance, e.g., fluticasone, is present.in the formulation.
For exanple, the fornul ations provided. lierein . may be stored between
about 15C and about 30C, and renmin stable for at least 1, 2, 12, 18, 24 or
36 nonths. Also, the fornulations may be suitable for -adnini stratlon to a

subj ect. sua:ﬁ%%ﬁ:%lmlg BefARE i?] bztoﬁfl aRbBY1.39R ofs QHich n%ﬁp}l@&r%b]col éolyeltlgylenles 24 or 36

nont hs at I n anot al temati ve enbodi nen I hg Al r heni us

5% of Ct%”h&ﬁrhﬁﬁeﬂ%%ﬁ?“’%‘t“ﬁ bt i 5&?°%9‘e?ﬁt4f‘?°“ca§f§°ne r ?n;.ents e

after storaeof e f onsfor not e ' or

ront hs- EtREEAn G TR e "efst@nfsy WBmiisgahs iy s aicn

PCTI EP2004/ 003315 The f [ of t resent invention maybe I

nmanuf actdiues W“@ﬁ?fﬂ’édﬁvgﬁ??rﬁﬁ Fé)ﬁ&ﬁ?tésrp“&% &W&%ughl y. m xi-rig t ke ingredients

descri béd herein at anbient.or elevated tenperatures in order-to achieve

sol ubility oﬁomn@rwtéﬁlﬁxmﬁhé?’é“’e?ﬁw%bﬁta‘i@ 5°¢H@ chlogifepatessiim gfioridedr ug

subst ance having the particie size'distnbution profile of.- the present

i nvent i caincrehlpkide, odtininrehldridy opmiytuees tvezqof.i Qthat osmamadJMuangmh mayelsart, orb y
m nor ‘nodification of such.nmeans. For .exanple, suspensions of. .drug.

partl cl eﬁcm@rbutaremdt l;rmtedde,myanmtqﬂaglyqemulaad dextrogeor e rtures tlmreoiMIean subjected to
"jet milling" (high pressure particle in liquid-mlli ng).. -technjques:"

a h:ar ;jl rmmaﬁtetemdﬁmeﬁtpme pﬁshusfengulmu@lcemsneeabmtomrm amue s%rwweér range

i nclude .

1% to about 6% w/w preferably about 5 0% w/w The preferred tomc1ty agent 1s Dextrose

anhydrous
In one alternatrve embodlment the formulat]ons of the present mventron are stable As. .

| used herein, the stabthty of formulations provrded herein refers to the length of time at a:glven :

‘ temperature that greater than 80%, 85%, 90% or 95% of the mmal amount of drug substance, .
B -3 g ﬂutrcasone, is present in the formulatron For examp]e, the formulatrons provrded herern

may be stored between about 15°C and about 30°C, and remam stab]e for at least 1, 2, 12 18 24

or 36 months. Also the formulations may be surtab]e for adrnuustratron toa sub_]ect in need

thereof aﬁer storage for .more than_ 1, 2, 12? _18, 24 or 36 months at 25°. Also, in another

| a]tenrattvei erhbodir'nent, using 'Arrh'eni‘u.sh Kin'etics, more tha'n.-SO%,. or rnore than éS%,'or more

than 96%, or more than 95% of the initial amount of drug substance (e.g., t]uﬁcasone) remains

aﬁer. storage of the formulations for more than 1, 2,4 12, 18, 24 or 36 'rnonths'betweeri'abotJt 15°C

and abo'ut 30°C.
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mechani cal milling, the application of ultrasonic energy and ot her
techniques. In one alternative enbodi nent, the present invention provides a
met hod for the treatnent ofrhinitis conprising the step of adm nistering to
a subject in need thereof a therapeutically effective anobunt of the

f or mul at i oW® 2004491G8ed herein, I n one enbodi nent, the RETARIOHO0IHE present
i nvention conprises admnistering to a subject in need thereof.a

t herapeutically effective anopunt of drug substance, wherein the drug
substance i's .fluticasone, .the drug substance having a particle size
distribution profile described herein. Preferably, the drug substance is
fluticasone ropi onate...ln certain. enbodi nents, the subject. is a manmal ..
In ot her-. enbgg? pletions qhthe pigsent {uventign may, ?ﬂ“}qch”@r}% a@h"r?JB&ﬁ“ , the
present invention provides a nethod for _treating rhinitis conprising the
step of mamprhydhaseyghly miging theingredients desqribecbersip atagbienponelrvptabeut i cal l'y
effective anpunt of the present fornulation, wherein-the formulation. -
conpr i sdsmpmatargsiacndr toachieyssolwilityefipgrediintsgrhetsoappropri@®5%.t o about 5% by -

wei ght” of flutjcasone having a particle size distribution Il 1 =19

----- - - - - -~ - The prepavifiod 004 AN LifdandREEYiRP DO P €10 834 Sistriboddnl peofilesftthé bed herei n.
In certain enbodi nents, th{e_ formulation is sterile,:contaij ns-.a preservative
and/ or * ipgestitaVetionintay Ok ibtained bpatiyEBiVestiont I ifeaRs BH@ALn tHRGRNSHLY Mifkrovi des a
method for treating rhinitis conprising the step of admnisteri ng the

f or mul atd Qa6 SdtsRhRARY, SR et Pl DS dsiols dfnik pakiies ein fapidlyRa&ssd hereof .
Preferably, the formulation is admnistered to a subject’via nasal spray,.
pr ef ef alkiouife 3?% Felghdin WAL ek >R IR (Righ pfedfale AP iia Rfimbb)e PuTP

del i ver st n osage of . .
+~techniques: - Other-knewn metheds -fér-—redue-i-né .p'artic]e size into the micrometég rahge:inc-lud:e-
, 'Iﬂééhanical ﬁlﬁng; the applicaﬁon of ultfasonic energy an‘;l pﬁgr tvechpi.qize.s'. |
L m one"alten;e;tive emﬁodfment, the present invention provides a met.hpd.fér the treatment
. of rhini£i$ co'mprising the stép. of .adn?injste.r‘ing to a subject m need thereof a"thérape~utiéally4“ .. |
effective amouﬁi of the formulations"discllosed herein, In one er_nbddimlent, the metﬁod of the _
_present inveﬁﬁon comprises éd]ﬁinistéﬁng to a subject in need theréof :a'fherapéutically effective
. amount of drug substance, wherein the dmg subs_tein'c_e is‘ﬂuticasorie, the drug sdﬁétaﬁée' hgviﬁg .a -
pa;tiéie si.z_gldisuﬂ'jution proﬁie descﬁbed herein. Preferébly, the drug sul;stén'ce -is.,ﬂutit';;solne .
, 'prop.ionate. In certail;.e'rnbodiments,.the subject 1s a ﬁuanimal.. In other'embod.izﬁénts,. tlie si;b_];ect'
is a human, | | | o
In 'oné embb'dfrn.eln.t, the present .irllvent-ion provides a iﬁetilod for t;'eatipg 1';1'.1initis =
compx'fsing' the step of administering to a éubject inneed thereofa therapéuticall}i effective
amo;Jnt of the ércsent- formulation, wherein tiie formulation éonipris’es an.aque'ous .sils'pension_
comprising a;bout 0.005% to about 5% by 'wéi ght of ﬂﬁ’gicasone having a particle 51ze distribqﬁon

4 Co. ‘ : Y}
" . . . "
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drug substance to the subject. In another alternative enbodi nent, thepresent

i nvention conprises a netering, atomzing spray punp unit conprising a

m crocrystal li ne suspension of fluticasone propionate. In. another

alternative enbodi nent, said suspension conprises mcrocrystalline

cel | ul ose, woanoryiet hyl cel | ul ose sodi um dextrose, BSHZERRBAPIIE chl ori de,

pbl ysorbate 80, and about 0.25% v/w phenylethyl alcohol, has a pH between

about 5 and .7. After initial primng (3-6 actuations), each actuation

delivers fromabout 10 ntg to about 1,000 meg, about 100 neg to about 500

ncg, about 100 ntg to about 200 nctg, preferably about 50 ntg of fluticasone

propi onat €4 hr . i Nj he present

f or mul at¥" 8#6% %Hgé;srgfen{‘%ﬁ%émﬂf’e%%rﬂig/epgatﬁ@@Rﬁh%@dgg%@,&5{1&% sprays,

preferably 10Q to bou 00,sprays, nore preferably at |east 100 netered
BeRER

sprays | HESRadYs BHPAESHE e nbodi rrent t'he adm' ni stration of the present
formul ati ons ma conprise-l1l, 2 . [ .or 8.i nha ations.of the
present formitg Fr(ﬁ’i“qoﬁmtea'éﬁhhﬂﬁef‘ﬁIPVEE?h%“PTP\’RBeSa“@?‘h"é‘ef“ FeliRe BIUYS ve times a
day. Each-inhal ation gs ray) . conprise about | ncg to about 100 ntg, or
about 1 ¢ooprising Bissiep 0 agmmz efoanelptiops disdorcd beeinderanesalipioa suljos imcy, nore

-20 WO 2004/ 091575 PCT/ EP2004/ 003315 preferably.about 30 ncg to about 80
mcg, or mbibthereb) Breferablyithe fooelhticidssinguistersd o fubjetteicnasy spsylpsefamide may
conpri se about 10 ntg and about 1000 ntg, about -1D.incg.to about 500 ntg,
about 10, metgring) atainixivg sprbf) Pump. gFEach actadiionof the pumyp) d&lme:alaanigl%ﬁhgﬁb%p referably
about 100 ntg to about 200. ncg, or nore preferably about 200 ntg. ‘'In

anot her &hgﬁibétaﬂde\t@th%ﬂvj&t ment t-he adm ni strati'on of the present -
formul ati ons may conprise 1 and only 1 inhalation in each nostril a day In

one al ternat 'Iﬂ’ EnceiPaiARM emﬁohﬁnent the present invention comprises a metermg, atomizing
' spray pump unit comprising a mlcrocrystalhne suspensmn of fluticasone propionate. In another '
altemahve embodmlent said suspensmn compn ses m]crocrystalhne cellulose, carboxymethyll
-cellulose sodium, dextrose, benzalkonium chlonde polysorbate 80, and about 0. 25% viw |
. 'pheny]ethyl alcohol, has a pH between about Sand 7. After initial pnmmg (3-6 actuahons), each .
actuation dehvers from about 10 mcg to about 1,000 mcg, .about 100 mcg to about 500 meg,
| abouit 100 mcg to about 200 meg, preferably ab.ou.t 50 meg of flutlcasone proplonate through a
jnas'al adaptér. Each bottle containing the prgserit fonhulati ons vof nasal shréy may.pi‘oy_idé ahhut ;
. 26-600 ‘métered spra);s, preferably 100 to about 300 s.pra.ys,' more preferably at least 100 metered
splays. | | o
In an alternative emboaimmt, mé a'dminis:tratioh ,ofthe prégeht fbrmu]atiohs rhay
bomprise 1,2,3,4,5,6,7 or 8 ihha]ations.of the prés'e'nt. formulation in each 'nostri] one, two,
three, four o} five times a day. Each inhalation (spray) may corhpﬁse about 1 mcg ta about 100 |

rﬁcg, or about 1 mcg to about 100 mcg, preférably about 30 mcg to about 100 mbg, more

q - . : 1
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starting dosage of the present fornulations nmay conprise one and only |

i nhal ation in each -nostril once daily. In another-altemative

enbodi ment, . suchstarting-dosage i s appropriate for adults. Each inhal ation
may conprise about 10 ntg to about 200 ntg, preferably about.100 ntg, nore
pr ef er abl yWQROU0IBO5 ncg of fl uticasone. Admi nistering PCHEP2H0Y33LS

inhal ation in each nostril is nore beneficial and advantageous .- over
conventional regimens of the prior art,’ whi ch require nore inhalations in
each nostril .per day. For exanpl e, other'knomn nasal spray products, e.g.,

fluticasone products, require 1 or, ‘inhal ations (42 to 84 ntg) in each
nostri l ) PN
f or mul atpltr%}‘ﬁrgﬁggb&ﬁgo &Eggﬁaﬁc&%ﬁ\% %?%Raﬁng()% qui rzetal dogegeqrar%)f@ﬁle dl—u%'lal ation in

each nost a B urit al ations per
day, ind® éﬁ“ﬁ’ﬁ%ﬁg %‘Mﬁrﬁxflb% (ifm %Ia °u&n?§@qnﬁghe°t 8€ ultgé%"%ﬁ‘ dosage
schedul e_to achi ev uate r t hereb rovin tient's
a1 1y AP0 PR ShoB L e o6 g0 s @awﬁ’%opgﬁaprefsgax ot B megs-

Al so, . adnmi ni steri ngfewer _inhalatioons provide the indivi dual nor'e :
opporturﬁbpb}‘ZP%W&I%H@{WFfeWB%aE%?%@%ut| ng treatnent,  such-as, for
exanpl e; other oral or inhaled steroids, thus redUC|ng Ilkellhood of

over dosi ng oin mﬂbsﬁtemumﬁwdm&é@mdmmﬁe@m of ke presemtifpranulationovanti ng f ewer
i nhal ati ons woul'd reduce the. -21 WD 2004/ 091575 PCT/'EP2004/ 003315 "

i kel i haodpnafl aad dhlytliighmldtion imiaclqusgxladhz,stlmnmaaltmam\heem’mﬂmlenf dremul at i on.
Moreover, administering fewer inhalations may reduce toxicity and the

adver se s&ﬁﬂ@tdesags 6Dthé presut mﬂat&nemawrepﬂsebﬁﬁ aintiloﬂllrps ifffalatiopad datleul ar  dr ug
substance in each -nostril per,day. Al so, individua hypersensitive to-2 or

mor e dosesriPdnce dBBT i SeHAF aldEiAIvSHUARGE st ¢latting A0&! Ee {s appOpRAERei Vi Ng |
and only . dose-per "day. The present formulations can be paekaged as kits or
systens ’adw&I (EQchQHﬂélé?i@ﬁ b2y c&ﬂms@'aﬁbut 10 meg to about 200 meg, preferably about 100
mcg, more preferably about 50 mcg of ﬂuhcasone
| Adm1mstenng 1 and on]y 1 mhala'uon in each nostril is more beneﬁc1al and advantageous
o.ver conventlona] regimens of the prior art wh:ch seqmre more 1nha]anons in each nostn] per
| day For examp]e other known nasal spray products e.g. ﬂuhcasone products requure lor2
inhalations (42 to 84 mcg) in each nostril twme a day (total dose 168-336 mcg/day) In contrast L
. fonnulatloqs of the present invention may require 1 and only 1 mha]atxoo in each nostnl a day.
By limiting the dosage, or 'amount of inhalations per day, .‘i:ndiyidilais would hkely comply with
tl;e. reg1men or :egular‘dosage'schedlzlle'to. a_chieve aoequate fe];ef, tl_ie‘reby imoro\}iog tﬂe :
. patient’s q‘uai_ity of life as .corr_1pa'red‘ witﬁ other txaditioﬁal trea'tmeots. A]so,.aoministeﬁng' ff'ewe;. )
' ,inha]aﬁons provide the individual more 'opoononity to take other medications dunng treatment,'
such as, for exaxnp]e, other oral os inhaled steroid,s, thus redu'cing Iikelihood of oi/erHOSing or'_ ”
cross reactioo between roedications. Furﬂ'xer!, providing fewer inha]ation's would reduce the.

- : . : .
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A . |

ot her conponents, including instructions for use of the formul ations.
Articles of manufacture, --GCo:itaining-packagingmaterial . and :a
formul ati onprovi ded hereinrwhich is useful for treatnent, prevention or
anelioration.of one.or nore synptons of a medical condition, disorder or.

di sease (wogoosnbusré ti s) and a | abel indicating that tRETESRWHIEBION is used
for treatnent,.prevention or anelioration of one or nore synptons of

di seases or di.sorders associ ated wi th undesired and/or -uncontrolled
rhinitis. VI, Exanple-' The foll'owi ng exanple is included for illustrative
pur poses onIy and is not intended to limt the scope of. the invention. A

bl i nded st udy. ess ‘the
ot oty SHAREPT E8LoRb AL AORbCEL B t‘bfttﬂgﬁaﬁ b Mgy RERS 1
adol escent. an ient.s easonal al |l er initis was

‘conduct Werﬂéaﬁﬂsr%yga%ﬁﬁtgﬁft%@dg]? at%H?r%e ?’F’t}ﬁ?“\’/ﬁéaé %lﬂblgt’re‘?’?ﬁene the safety
and efficacy of Dey flutjcasone pyopionate nasal spray 50 ncg (Dey-FP).
conpar ednhalaiiens obp REHEHATHNS SHEScoBER nostrif peE dpreMeo, Ipdivideald t and adol escent
patients with seasonal allergi'c rhinitis (SAR). due to nountain’ cedar

pol | en. hyjfessegsiiivsrield oymors)dogss of eparienlar grigsubstencestouldieene ffranrepeiving 91575
PCTI EP2004/ 003315 conparability of Dey-FP with FLG\IASE(r) ‘Nasal - Spray 50
ncg dur andorly Waesegerafayt reat ment in  adults and adol'escént patients w th SAR
due to. nmountain cedar pollen. The .study was a randoni zed, ~mul ticenter (7

sites), 3 tr'ﬂfﬁpﬂ&ﬂﬁt fgridyatibR, cafr bEPRRBEREA hs kitsansyskina oaien optidnidiBeehtaiphi gh and

| ow dose). pl acebo-control |l ed repeated neasures study conducted. in the U S
during g c%%éﬁe%&%cmmgt@mneeﬂefuseethqe&’orehiaemy ASGAST makbtectsb Udy -
duration'was.  3.weeks. and consisted of 2 phases:.a 1- meek basellne

screen; Q&tﬁﬁﬁé ﬂé@kaé?ﬂg o ﬁn‘ftlﬁadoﬁ\ﬁ%jnd%ﬁ heremrwhlch is useful for treatment
preventlon or amelioration. of one or more symptoms of a medlcal condmon, dlsorder or. dlsease
(e. g r}nmtzs) and a labe] mdwatmg that the formulation is used for treatment prevenn.on or
amehoratlon of one or more symptoms of dlseases or dlsorders assoc1ated W1th ,undesuec_i and/_or
dncontrolled thinitis. B | |
. V] Example
'I“he following example is included for illustrative purposes o.n']y,and. 1s not.'in’tende'd to '
timit,'the scope of the invention' | | |
A blmded randonnzed p]acebo-controlled multlcenter study to assess. the safety and
efﬁcacy of Dey Flutlcasone Proplonate Nasal Spray 50 mcg in adolescent and adult patlents with
.-'seasona] allergic rhmms was conducted The pnmary obJectlve of t}ns study was to determme .
: the safety and efﬁcacy of Dey fluticasone proplonate nasal spray 50 mcg (Dey—FP) compared
with Placebo during 2 weeks of treatment in adu]t and adolescent pattents with seasonal al]ergtc

‘ rhlmtls (SAR) due to mountatn cedar po]len The secondary obJectwe was to estabhsh the

. . : . : 1,
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A I

a 2-week random zed patient- and rater-blind treatnent phase. Patients were
seen on an outpatient basis on Day -7, Day 1, Day 7, and Day 14. The
initial baseline screening period for diary data began 1 week (Day -7:L 2
days) prior to random zation to treatnent. Patients. who net the

el i gi bi l'i twoasisioesia (i ncl usi on/ excl usion criteria andPESHBRE/PEHSOf

basel i ne studyprocedures [within 30 days of Day -7]) were assigned a
patient nunber, given standard oral antihistam ne as a rescue nedication,
and a Patient Total Nasal Synptom Score (TNSS) Diary. Patients-recorded
daily TNSS (sum of the signs and synptons for runny nose, nasal congestion,
sneezing, and_itchy nose) _in thejr diaries rating each on a scale of 0 to 3
with 0 panppebilisy efiAptiohyithFeQNABE allesel rayeilapcesiuiog & wegkeof Beasnent 8sent . The
anmount . of oral antihistam ne taken was recorded as ‘well. One, week |ater, at
t he conedults mohadolstcentpatieeVith8AB dnelemaygtaeefiaaollanhe pati ent's réturned to
the study site and were re-evaluated fof eligibility. Patients who did not
conpl et e t heTidisaidy ess arandomizéd) mybicemar(7 sites), 2 heatment (D& FP, FLADNASE®), scont i nued.
Patients who met all entry criteria-were then randonized to | of 6

t r eat Nepid PERHGS2 lebdY(hiEPatd 1g% DR laccbeyontbll¢drepdded tneafdréNAG cdiidgfied Dose,
FLONASE Low Dose, or Pl acebo H gh Dose or Placebo Low Dose. The patient- and

rat er - b vty Gat-RRRI 20012662 hbYainlcel HPONGMIIAY s6008 I THe @R dP hurdithGvas dai. | Y
ol £ o e B 00D 200 Mo ok PRI o T oy et s S Y

Sprays %:g}g%sgﬁggqna%& bt 2 piks: £HWA! ik E&é%ﬁng?@d%?%i%@ﬂ ifbue@by 8l €arly

term ha rents returned to the stud iftes an re eval uat ed.
Effi cacy,assessments  .ncl u r.ef L : - Hhst negous JINSS daily diary
i nfor rragg'a’f?,e -Bﬁ?‘?n@%?sdpaah%qp ggﬁ%ﬁ'@ﬁbg ooé?pg}{e‘l’g'a#%%ﬁg(%gﬁ%n%’ aﬂ‘se of rescue
nmedi cati on., Saf et val.uat i re.the inci.dence. of. adverse .events,
ol i ni caPuPitisB RS DR s DY Dty &l Pru T, e gt aseiiin Sreeioe peRqfpr o1 gns
nmeasur enent s, . : . . ‘ e ' . ‘

" diary data began 1 week (Day -7 & 2 days) prior to randomization to treatment.” Patients who met

.
pamr

the eligibility criferia'(inc]usion/exdltlzsion criteria Iand' completion of baseline study procedures -
[within 30 days of Day -7]) were assigned a patient rimqber, given étAandgrd: oral al;ltihistamine.as '
'a rescue xh;-.d.i'cati'on-, and a Patient Total Nasal Symptém‘ Score (TNSS) Diary. i’ati__enté recorded
daily TNSS (sum of the signs and symptoms for runny nose, nasal congestion, sneezing, and
itchy nose) in their diaries rating each on a scale o'f O0to3 \K"iﬂ.] -O being no symptomis present and
.‘3 being severe symptoms present. .’i'he amoynt of orél antihistamine taken 'ng recdrdqd és well.
Qﬂe week late.r, at the conclusion, of the,basel.i.ne .screem'rig period, the patiénts returned to
the 'stu&y sife_ and were reLévalﬁated for e]igibiiity. Patients who did not complete the diaries or -
- Hio loﬁéer met the eﬁtry criterﬁ were disc.ontinu;sd. Pati'enés who rr;e.t. all entry critéﬁﬁ_wefe then.
r.and_dmized to 1 of 6 treatment éroups: Déy-FP High Do‘se, Déy-FP Low Dose, FLONASE. High
"Do'se, FLONASE Low Dose, or P]aceBo High Dose or Placebo Low Dose. The patiént- and

rétéf—blind treatment ph@se (Day 1 through 14) consisted of once daily self-administered

1
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and ECG results (see Study Flow Chart). Pollen counts, outside air
tenperature, rainfall, and humdity were also nonitored and recorded by
each study site. " : - A historyof noderate=to-severe SAR due to

nount ai n- cedar pollen-for at-least 2, years individuals 12 years of age
and, ol der ;wo 2004/06387%f i r med | gE- medi at ed hyper sensi tivi t yCT/EPHO4HBSSSN cedar
pollen within last 12. nonths (a positive. result is required);.. M ninmm
TNSS of 8 out of a maxinumof 12 (either AMor PM 12- hour assessnent) on at
| east 3 days .duri ng t he baseline period, one of which nust have been within
3 days of Day |; - If receiving inmunot herapy, a stable- lTB.I nt enance regi men
for 30 days prior to stud énr ol | pent e od nd.free, of

di sease“S?tmé’étr{&8&??&?@@%&&?%?“?%?“%6%“8 é%b@\%%eﬂ“é 12 rtah Pft erpretation
of study results; Witten informed consent/pediatric assent; and

Wi ngm@aﬁ@ﬁ)c@ﬁﬁﬁyrmﬁ te g apdyptiGe edoysescvahiged. eﬁtﬂsaweﬁﬁ&enm I criteria
were then random zed to'1 of 6 treatment groups: (1).Dey-FP .50 ntg Low Dose
(100 ntdgcluded refiptivg andhiostentaneout TNSS dady fligey, mfelzr}atmpaﬁrm 551 phygjcip glpbabose (100
npg) --1 spray-in each nostril twice-daily; (3). FLONASE(r) Nasal “Spray Low
Dose . ( 1Q@almatigys, ard uss pf miscuk meélaa:thnnﬁdbtmewhdiaoﬂsyweré the nﬁidaxﬂkSEéd\bersNas al Spray
H gh Dose (200 ntg) -1 spray in each nostril dally tw ce’daily; (5) placebo
-1 sprayydn, Eidal 1abastory téstQplﬁ)ﬁlcdl&b:arMmat&iﬂdﬁnc(u@s yitadsigfiQneasdei@tsay | n each
nostril. twi ce daily. -24 WD 2004/-.091575 PCT/'EP2004/003315 The

pri ”!5”ygﬁ&’E@c%sulftﬂEeets%dsjﬁwc}imt)aroneaeommasdé apahaasﬁiré Panfhm a pét ient's

conbi ne
3 and hum1d1ty were also monitored and recorded by each study 51te

S A history of moderate'to -severe SAR due to mountain-cedar pollen for at ]east 2 years
. ' individuals 12 years of age and older; _ |
« Confirmed IgE-mediated hypersen51t1v1ty to mountain cedar po]Jen w1th1n last 12

months (a-positive.result is required);
'« Minimum TNSS of 8 out of 2 maximum of" 12 (either AM or PM 12-hour assessment)
" ‘on'atleast 3 days dunng the baseline penod one of which must have been wrthm 3
* days of Day 1; - : :
s Ifreceiving umnunotherapy, a stable maintenance regimen for 30 days pnor to study
. .enrollment;
s . General good health and free of dxsease or concom]tant treatment that could interfere
with.interpretation of study results; :
‘s Written informed consent/pediatric assent; and
» Willingness to comply with'study procedu:es.

' Patfents who met all criteria were then randomized to-1 of 6 treatment é]'OtlpS: (l).t)ey-FP
50 mcg Low Dose (100 meg) - ‘1 spray in-each nostril aaiiy; () DeyFP 50 mcé ﬁagh Dose (100 *
- mcg) 1 spray in each nostnl twme da1]y; (3) FLONASE® Nasal Spray Low Dose (100 mcg) -1
spray in each nostnl darly, (4) FLONASE® Nasal Spray ngh Dose (200 mcg) 1 spray in each
* nostril da11y twice daily; (5) pl acebo - 1 spray in each_ nostril once dally; and, (6) pIacebo -1.

spray in each nostril twice daily.
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(AM and PV, 12-hour reflective TNSS over a 2-week treatnent period. The
primary endpoint analysis was the conparison of Dey-FP Low Dose versus

Pl acebo Hi gh and Low Dose overall (Days 2-14) and at Days 7 and 14. TNSS
consisted of the sumof the conbined AM plus PM 12- hour assessment scores
for runny WOO8e/091§i8sal congestion, sneezing, and itchyP{TéRIMORHIHed twi ce
daily on the Patient's TNSS Di ary. card. Baseline was defined as the average
of the m-in period of the combined (AM plus PM' 12- hour reftective TNSS
fromthe .7 cal endar days f2 days ..-... "-precedingDay. . e Secondary
endpoints for this study included: The change from basel inein a patient's

conbi ned (AR g#naBMndp@nt orthisiselty @ed thy ehange SONSRasoNRIiak at(eEPay&n%mﬂeé) The

change from basel ine in a pati ent's conbi ned (AM pl us -1 2-hour

reflect Ny LR vefta 2- RRaH 0 .,
pati ent I(s AM 1@?23?% efl eX%TISSeEiQI'NSaS W-EQ%\% chaﬁ%rfecrdf pqg%i%gse | gﬁf n .

Z:Stal ?2%?5%5? %ﬁ%ﬁ’%ﬁhﬁﬁﬁh SpRaiie w@%ﬁ%‘?f”? o ﬁ‘fé%lha%mﬁ%fsé %La@aﬁg'r cont |
bt cont CRARDD FASKDBRTAPIG FoacRaptA AL ARphEe reimmiERPYL oSS, The

change from basel |i. neﬁ}g 1-week and 2- week postbasel Lne in ar equunder t he
curve " PoRIESSCSMEPLELTTEHIOr SIELHFREY (ORRFHPY STISRIPE 224 HERp noseiepidad e TS S

The change from baseline to 17week and 2-week postbaseline .in ar ea under the
curve daily on the Patient’s TNSS Dlary card. Baseline was defined as the average of the run-in period

. ofthe combmed (AM plus PM) 12-hour re_ﬂectlve '_I'NSS fr_orh the 7 ca]endar days x2 days
precedlng Dayl R ..‘._'_.-:...ﬂ . _-_._._ P .... RS e - . e

S econdary endpomts for this study mcluded

.o The change from basehne ina panent’s combmed (AM plus PM) 12-hour reﬂectlve
" 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 reﬂectlve TNSS
e The.change from basehne in a patient’s PM 12-hour reflective TNSS

o 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 reﬂectlve TNSS
o 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; .

¢ The change from basehne to 1-week and 2-week postbaeelme in area under the curve
. (AUC) of pat:ent 's AM 12-hour reflective TNSS; . C

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

e The change from baseline in pahent 5 combmed (AM plus PM) 1nstantaneous TNSS ;
. The change from baseline in patlent’s AM instantaneous TNSS;
. The change from basehne in patient’s PM instantaneous TNSS; '
- o Patient global- eva]uatlc_m of change in SAR signs and symptoms; ‘

2.



(AUC) of patient's AM 12-hour reflective TNSS; , ' The change from baseline
to 1-week and 2-week postbaseline in area under the curve (AUC) of
patient's PM 12-hour reflective TNSS; The change from baseline in patient's
conbi ned (AM plus PM i nstantaneous TNSS; The-change from baseline in
patient's YWHI20008¥15 aneous TNSS; , , The change from DYIER2AH/PRBIpatient' s
PM i nstant aneous TNSS; Patient gl obal eval uation of .change in SAR signs and
synptonms; ' -25 WO 2004/091575 PCT/ EP2004/ 003315 Physi ci an gl obal .

eval uati bn. of change in SAR signs and synptons; .and Use of rescue

medi cati on. Secondary efficacy endpoints were conpared across all tr.eatnent

Bot h | ect d ta h f basel 12-h
CANI s P+ PBBr B AR GRS MG 81 SBPPREEnd seoondary

vari abl-es weree Yemjasen madicei®. treat ment. groups using a mixed effect
anal ysis. of variance (ANOVA) nmade] with. Treatnent, day " (Days 2-14) and

the inte ERBS B Merd¥mbR¥d &S gpfggld and patients as random
ef fect. %r%gﬁe{iag%éeracghe%c]urver(AU% “of ?Sftsle 12 Eﬁtgn?‘gM pI us PM conbi ned' and

i ndividual) _reflective TNSS was cal cul at or th |ne eri od and Wek
1 and Veek. 2%98%?%%‘@? mdnstaptaneoys shapgs B Fsﬁ %]u% ge from

basel ine in AUC was corrf)ar ed acr.oss the groups u5| ng a 'simlar- ANOVA nodel
as descrdopwinef gnd ipfixidasl) TIPS, fos primany @yd seaprdaty| varialitestw espeomzpated apRgssi ci an
gl obal eval.uations of change fr.om baseli ne i h SAR synptons were conpar ed
bet ween treatmeentgrougssising k pjxed e&'mawéxmsmﬂwnnm@é\ﬁovﬁ}mq@ﬂé with Tefatment dee
medi cation use, as well, as the percentage of patients needing.rescue
medi cat i @ays M apdtip interettian PO Esattok- lg'rlbaypls fiwed ef@:cﬂs Iamd patients as random

_effect. Area under the curve (AUC) of the 12~hour (AM plus PM, combmed and mdmdual)

reflective TNSS was calculated for the basehne period and Week 1 and Week 2 postbaselme

ustné a trapezo.idal' method. The change from baseline in AUC was compared across the groups

using a similar ANOVA model as described for the primary'efﬁcacy.variabie. Patient and

‘physician global evaluations of change from baseline in SAR symptoms were comﬁared between

the grotlps using a one-way ANOV A model. Frequéncy_ of rescue medication use, as well as the

' percentage of patients needing rescue rnedication, was compared' across the groups usirlg the
‘Pearson Chi—square test. The average number of tab]ets of rescue medlcatron was compared
using an AN OVA model All statrst]cal ana]yses were perfonned for both Intent-to—Treat (ITT)
A ~and Per Protocol (PP) Populatrons. TNSS rmssmg observatlons in the I'TT Population were
imputed using the last observation carried forward (LOCF) method; All inferential statist'ic_s
were conducted agamst a two-sided alternative hypothesrs at 0.05 level of significance.
In all, 774 patients were enrol]ed and randomized to 1 of 6 treatment groups at7 study

ceriters located in the US during the 2001/2002 mountam cedar po]]en a]lergy season, 1nc]udmg 1

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



Pearson Chi-square test. The average nunber of tablets of rescue

nmedi cati on. was conpared using an ANOVA nodel. All statistical analyses were
performed for both Intent-to-Treat (ITT) and Per Protocol (PP) Populations.
TNSS mi ssing observations in the ITT Popul ation were inputed using the |ast
observat i ovO 2409186 forward (LOCF) nethod: Al inferenPCHEPZPHIBES cs were
conduct ed agai nst a two-sided alternative hypothesi.s at 0.05. |evel of
significance. In all, 774 patients were enrolled and randonized to 1 of 6
treatment groups at- 7 study centers |ocated in:the US during the 2001/2002
mount ai n cedar pollen allergy season, inecluding 1. patient who enrolled at 2

separ at &1,8i e sp4iRat el W% é%ér&déafnbn@r DEBVBIRIAOR S aTemRAklu6Hked . The -26
WD 2004/ 091575 PCT/ EP2004/ 003315 ‘data..from Patient 02-044 -were excl uded

Lé?é”ui'e'P} ﬁ?gﬁﬂﬁw{"gﬁg‘r@ DR g@?%%"yeﬁgméi‘m@ e 2 ”r%a?‘n@ B8, %05 056
br ceedod EhPOR AR A A TP oPRaR R -G dRuREl S S Do e, ° 1 1)

Popul ati on, _t herefor patients (774 randonlzed
pati ent $e5end g, Biig 4-¢ I@E“‘dﬁ%t &ﬁ& Pcﬁpglﬁﬁlqnbéﬁe@ﬁe Wascoaposes 9fons: 129
patients in. the Dey-FEP Hi gh Dose group, 129 in_the Dey- FP Low Dosé group,
127 i n {13 patienteXdEandonRzedpaionts oxuys, Patsny 02- A9 hEhedigniagion feaagdlievsyroup, 131
in the Placebo Hi gh Dose group,--and 128 patients in the Placebo Low Dose
group. 1189 potents in the Dey-F P@@Dm@m}mlﬁm the DpyeFB LogDoad 2romp 12Dmghet ed t he
study and-22(2.8% disconti nued prematurely, 8 of these were -due to As.

Pat i ent E?Lméfsmmghiﬂmermmtpl, 1296 tlted’LONaﬂCBE Lamﬁos‘egrmp,el?a(l mﬂtw’lacaﬂodhglean age
range was from 37.55 to 42.01 years (m hn:max range =12.1'to 78.9 years)

across \DR@iroBitend P8Quents iPdie Fnbso- IaeDasRecups ki toiaR 152 @ammtpaixdnenﬂe score
of between 7.5-to 8.5 mm Over half_ of all patients (>58% had .no .previous

history t}%fonfginuﬁ 77ﬂ%§ﬁﬁ]@teﬂ ﬁf%gﬁldy and 22 (2. 8%) discontinued prematurely, 8.of these were

due to Aes Patients were predommantly Wthe (>90%) and female (>59%) The mean age
:range was from 37.55 to 42,01 years (min-max range = 12.1 to 78.9 years) aeros_s treatment
fgro.ups. ?aﬁents had a.mean skin antigen challenge seore of between 7.5 to 8.5 mm _Over half
of all p.atients '(>58%) had no previous histor'y of ﬂntic'asone usage | . |
All active treatment groups (Dey-FP and FLONASE) demonstrated reduchons in TNSS
'over the 2-Week treatment penod Regard]ess of whrch efﬁcacy endpoint was exammed (1 €., 12-
- hour reﬂeetlve TNSS mstantaneous TNSS, change in AUC), the Treatment effect was highly
srgmﬁcant as was the day (durat:on of treatrnent) eﬁ'ect (p—O 0000) mdlcatmg 1mprovement In
TNSS. Both Dey-FP and FLONASE Low Dose groups were stat:strca]ly supenor to P]acebos t‘or |
both primary and secondary efﬁcacy endpoint ana]yses as were Dey-FP High Dose and
ELONASE High Dose treatment groups. Treatment-hy-Day 1nteraenon (overal] Days 2-14) and
'l;reatrnent;by-Week interaction ('W eek 1 and Wee’h 2):effects were not statistically sigrnhcant

L]
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All active treatnent groups (Dey-FP and FLONASE). denonstrated reductions in
TNSS over the 2-week treatnent period. Regardl ess of which

ef fi cacy. endpoi nt. was exam ned (i.e., 124 hour reflective TNSS,

i nst ant aneous TNSS, change in AUC), the Treatnent effect was highly

si gni fi canvoasoes7s he day (duration of treatnent) eff @CH/EPRESYOIGOTO)
indicating inprovement jn TNSS. Both Dey-FP and FLONASE Low Dose groups
were statistically superior to Placebos for both primary and secondary
efficacy endpoint anal yses, as were Dey-FP Hi gh Dose and FLONASE Hi gh Dose
treatment groups. Treatnent-by-Day int eractlon (overall Days 2-14) and

lﬁ ot st ﬁ%%l?%‘?@f%ﬂ*f?*%é’%ﬁg*& b S0s BaT e cﬁ@ﬁ%b%ég%%é%ﬁ P cat ng.
except | TBIETRE CHUGR) THABn I gy et o el s Rodp s ol ST U
ow Dosgr S'Fﬁ&ﬁﬁ%}*ﬁe{a %&aﬁ%‘é?&%ﬁﬁ Lo GRVSH LB ghs and

synpt ons of SAR). Moreover, all active treatnent groups were consistently
st ati'st i sgus pxd %’H}F&?ﬂilsd’tf SER) bprover il astive tﬁéwego%@lpﬁ’l“’&Eél%“ﬁ?Wps Resul ts of
anal yses for the Per Protocol Popul ation paralleled those of the ITT

Popul at i stetistically superiestté beth &ljehand Lats Dose Plposbezrgupse Regults Ofmé'séﬁffbllth%ﬂi%r of 't he
nasal formul ations is expressed as the change from baseline (pretreatnent)
in a cormotscct]Eomdmoapahlldatthosesympmomlhngn for alh efficmyseriabdaseezi ng; nasal
itching and congestion) referred to as total nasal. synptom scores (TNSS) .

The change f npPguease) thaeffitay SNGEnsaldd@suldtivns & xpreseakd thechaipedioni € units
(rather tan percent change from baseline). "Using an analysis of variance

model  ( ANCYAS (oréthei B 5l o SRBER sBRABE dabPsi¥Rtths feQf rinhP o ABELinenaA0Si ti Ve

val ue) and change from basel.ine (negative value if synptons i rrprove) are

fﬁtea:: ne gtchEQ %ncmogg'%ﬁoﬂ) RE1eRRAE b 1461 ¥R YmPER el (‘I’N‘SS} SrM&ge fHom greater was
baseline in TNSS scores i, expressed in absolute units (rather tan percent change from basehne)
Usmg an a.nalys1s of variance model (ANOVA) the least square mean' (LS Mean) for the
: ‘. baselme (positive value) and change from basehne (negative value if symptoms nnprove) are

obtamed. ‘The higher the negative jvalue seen in the LS Mean, the greater was the change

~ (improvement) in TNSS. | |

- Tebie 1 shows a partic]e size distribu'tion of the fluticasone particles in Dey-FP -v.vlherein
the partlcle size is in microns. Table 2 also shows the partlcle size dlstnbunon of ﬂutlcasone

partlcles of another batch of Dey-FP wherem the part:cle sizeisin m1crons Table 3 shows the

. formulation of Dey-FP,
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(inprovenent) in TNSS. Table | shows a particle size distribution of the
fluticasone particles in De)-FP, wherein the particle size is in mcrons.
Tabl e 2 al so shows the particle size distribution of fluticasone particles
of another batch of De)-FP, wherein the particle size is in mcrons. Table 3
shows the WOMHPUIBon of Dey- FP. -28 WD 2004/ 091575 PCTPEFERD4/@OB315

Tabl et' Dey-FP 50 neg Particle Size Data - Batchl Run i Run 2 Run 3 Avg
D(v, 0.10) 0.38 0.38 0.41 0.39 D.(v, 045) '0.75°0.75 0.78 0.76 D (v,. 0.50)
1.50 1.51. .. 1.56.. 1.52 . D (v, 0.75). 2.93 2.94 3.05 2.97 D (v, 0.90)
5.22, 5. 21' 5.42 5.28 Table 2 Dey-FP 50. meg Particle Size Data-Batch 2 Run
1 Run 2 "Run 3 ‘Avg D(v, 0.10) 038042037039D(v Q25) 0.76 0.70
0.72 .. 076 . D (v, 0.50) . 153157140 1.50

o .~ Tablel " T

.~ Dey-FP 50 meg
- Particle Size Data - Batch-1

| Run1|Run2|Rin3| Ave
D(v,0.10) | 038 | 038 | 041 | 039

D(v,025) | 075 | 075 | 078 | 076

[ D,030) | 150 | 151 ] 1.56 | 1.2

D075 | 293 | 294 | 3.05 | 297

D(v,000) | 522 | 521 | 542 | 528

Table2

" Dey-FP 50meg |
Partlcle Size Dnta Batch 2

. | Run1|Run2 ‘Ron3| Avg
- D(v,010) - | 038 | 042 .| 037 039

D (v, 0.25) 0.76 | 0.79 072 .0.76 .

D(v,050) | 153 | 157/ 140 | 150

D(v,075 | 300 | 3.08 | 2.64 | 291

D(v,090) | 534 | 550 | 453 | - 512




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 WO
2004/ 091575 PCT/ EP2004/ 003315 Table 3 Formul ation of Fluticasone Propionate
Nasal Spray | NGREDI ENT FUNCTI ON DRUG. PRODUCT PER PER CONCENTRATI ON SPRAY
BOTTLE Active Fluticasone Propionate USP 0.050% ww 0.050 ng 8.00 ny

| ngr edi ent WBeolokidhi um Chol ori de 0. 0388 Sol uti on 50% NFCTHRAMOYHET ve |
0.020% W w ng 6.21. mg Mcrocrystalline Suspension Cellul ose/ Carboi

ynmet hycel | Agent 1.50% w'w 1.50:ng 240.0 ng ose Sodi um NF etting 0.005% why
0. 005 ng -0.80 ng Pol ysor bate 80 NF W Agent -Phenyl ethyl Al cohol USP"

Preservative 0.25%v/w. . 0.255 ng . 40.80 ng To adjust Dextrose, Anhydrous
USP . 5.00/w w 5.00 ng , 800. 0 ng osnolality" ' : C
: - o . Table3 R
. Formulation of Flutlcasone Proplonate Nasal Spray
: : DRUG PRODUCT- |- PER |. PER
INGREDIENT | FUNCTION | -oNCENTRATION | SPRAY | BOTTLE
Fluticasone Propionate USP:| 400V 0.050% wiw' .| 0.050 8.00mg -
utlcasone ropi . I.ngr,ed'ient, .' _ 'oWW, 2 mg' mg..
: Benzalkomum Choloride | - . L 0.000% wh - 0.0388 | .. -
" Solution 50% -Preeer.vatlvel : Q.OZOA) wtw “mg e.21. mg
Mlcrocrystalhne N - : o
Cellulose/Carboxymethycell .Su‘slfensm.n 1.50% wiw " 1,50mg | 2400mg
1 : . . gent © . . : .
-ose Sodium NF e ) : :

. Polysorbate 80 NF meg L 0.005% wiw 0.005mg| 0.80mg
Co , gent Sl
Phenylethyl Alcohol USP | Preservative 0.25% viw . 0255mg | . 40.80mg |
o : ' * To adjust 0 R T
Dextrese,. ‘Anhydrous USP osmolality '5.0(.)A>wlw | 'S.Oo_mg 1 800.0 mg
Hy@rocmetjc Actd IN To adjust pI-t AS requu*ed required- As requ1rect .

Purified Water USP . Diluent " nfa 93.15mg |- 1490g

. The Figures and attachments herein are preseitted for if]uetrative ptirposes only. They are

. not iptended to limit the scope of the invention. Further, it should be understood that various

} . chénges and modifications to the presently preferred embodiment described hetein will be

.appa':ent to those skilled in the'art. Such changes and fnodiﬁcaﬁons"can be made tvit'hout

depa:rtmg from the spirit ¢ a:nd scope of the present mventmn and wﬂhout diminishing its attendant

advantages It is therefore intended that such changes and mod1ﬁcat10ns be covered by the

appended claims. Also, the invention may sujtably compnse, conmst of or consist essentxally of

' the e]ements or.steps descnbed herem Further, the 1n\7ent10n .described herem sultably may
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,,,,,, |

Hydrochloric Acid IN To adjust pH As reqU|red required" As required

Purified Water USP Diluent n/a 93.15 ng 14.90 g The Figures and attachnents
herein are presented for illustrative purposes only. They are not intended
tolimt the scope of the invention. Further, it should be understood that
various cM&hyes09%id nodifications to the presently prePer/Eemogiwsndi ment
described herein will be apparent to.those skilled in the-art. Such changes
and nodi fications can be made wi thout -departing fromthe spirit and scope
of the present invention-and wi thout dimnishing its attendant advantages.
It is therefore intended that such changes and modi fi cati ons be covered by

h ded b| f
b conoRERAEcE MRt it kB PEAENIe R PR, B ﬁgecﬁpf AR BBuRA"R ot oy
th 3 bed h Y 4/09 575
PC$' / IEgzgieff}lbg:ﬁE%?‘r’%d’gﬁ’f’{%r?%@P C%E%&%?’% PEfo V\é) B?V"Jény el enent or

step which is not specifically disclosed her ei n, Further, one-.or ndre step
descrlbéﬁﬁh@ﬁﬁPn may be perforned sinmultaneously with another step. -31
What i's clainmed is: 1 A nasal pharnmaceutical formulation conprising a

t herapeutically effective anount of a fluticasone, wherein the fluticasone
has the follow ng particle size distribution profile: about 10% of the
fluticasonc particles have particle size of less than 0,90 nicrons; -about
25% of the fluticasone particles have a particle size of less than 1.6

m crons; . about 50% of the fluticasone particles have a particle size of
Iess-than 3.2 mcrons; about 7?5%of the fluticasone particles have a
particle size of |less than 6.2 nlcrons
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and about 90% of the fluticasone particles have a particle size of |ess than
10.0 mcrons; wherein the fluticasone is suitable for adm nistration to an
i ndividual via intranasally. 2. A nasal pharnmaceutical fornmnulation
conprising a therapeutically effective amount of a tluticasone, wherein the
Iluti casonc has the follow ng particle size distribution profile: about 10%
of the Whutiscasaaeisparticles have a particle size ol'less than 0,70 m crons;
about 25% of the fluticasone particles have a particle size of |less than
1.30 mcrons; about 50% of the tluticasone particles have a particle size
of less,than,2 5,m S 5% t ' - i.cl a
particl }a' Si zé%(%? dl{nglgnq#%gtﬁCdZ?(g%n%l%?)éncgnptrgﬁlé Aaﬂ%}l?? égtg%c)ﬁ%]% ?{ekﬂé\%f éﬁﬁ?@?éﬁone
parti cl gfuti@yencawpareli hk&lusicz@nohad @8 Soltdvang fadicle strealisributdéh Jofil: nasal
pharmaceutical fornulation conprising a therapeutically effective anount of
a fluticasone, wherein the fluticasone has the follow ng particle size

di stribution i e .ab % Qf.. - td ve a
particle siZ%Q%?{¢é§§ﬂﬁﬁﬁﬁkﬁ%%ﬁFgﬁr%ggﬁgéggggﬁgﬁ%ggggmo '}%gﬁﬁﬁﬂ i casone
particles have a particle size of less than 0.90 m crons; about 50% of the
fluticasone particles have a particle size of less than 1.70 mcrons; about
75% of the fahout daoomehpytidasarsariples vepapeitelesisd ofdesitharek 8 MIpERS:3. 55

m crons; about 90% of the fluticasone particles have a particle size of

|l ess than 5.5 mcrons. 4. A nasal pharmaceutical formnulation conprising a

t her apeut i cadoyit 8f%eethe/BuiRBIHRpagiclesthalt HpbRR&ONE 0 MBRIBAMI L giciohyt | casone
has the following particle size distribution profile: about 10% of the
particles have a particle size of less than 0.40 m crons;

about 75% of the fluticasone particles have a particle size of less than 6.2 microns;

and

about 90% of the fluticasone particles have a particle size of less than 10.0 microns;

wherein the fluticasone is suitable for administration to an individual via intranasally.

2. A nasal pharmaceutical formulation comprising a therapeutically effective amount of

a fluticasone, wherein the fluticasone has the following particle size distribution profile:

about 10% of the fluticasone particles have a particle size of less than 0.70 microns;

about 25% of the fluticasone particles have a particle size of less than 1.30 microns;

about 50% of the fluticasone particles have a particle size of less than 2.5 microns;

about 75% ot the fluticasone particles have a particle size of less than 4.0 microns;

and

about 90% of the fluticasone particles have a particle size of less than 6.0 microns.
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about 25% of the particles have a particle size of less than 0.80 m crons;
about 50% of the particles have a particle size of less than 1.60 m crons;
about 75% of the particles have a particle size of less than 3.0 m crons;
about 90/0 of the particles have a particle size of |ess than 5.30 microns.
5. The formulation ofclaim11, wherein the Iluticasone is fluticasone

propi onat e. 8. nakhiepfannhntduataldorndlagbraéamrsivhe tlerapetiheal iyastédcti phanmagelt i cal
formulation is sterile 7 - The formulatjon of claim1l, wherein the nasal
phar mac@difieasens orlisiiat o ticaranserps thedi ?‘V%‘éé’aﬁl%‘r deefiyunyen oy The
formul ation of claim1, wherein the nasal pharmaceutical formulation is
stable. 9. The formulation of claim1, wherein the fornulationis in a

met er ed- dosealsqn ay)’pwiphe bty [sebstdie panecléohawd atpaoticlofsiael af hasd thash8568i n t he
nasal pharmaceutical fornulation conprises about 0.019/0 to about Mo by
wei ght of th&8"$P0%:i casone. 11. The fornulation of claim1, wherein the nasal
phar maceuti cal formulation conprises about 0.041/0 to about 0.045% by

wei ght of the fluticasone. 12. A systemfor the treatnment of one or nore
synpt ons of nbduni2t¥isef (satldtisagsteparticogriuviesi agtidl@izaopless thac R&§edicrons;

formul ation, said fornulation conprising, an agueous suspension conprising
about 0.005%to about 5% by wei ght of fluticasone, wherein the fluticasone

has the ol | ouhng PAL\CESlas. SAUIE RULLARRIOLLL 8T1ckd huAhounlQIRor the

fluti casone par par e size ess 0 mcrons

about 75% of the fluticasone particles have a particle size of less than 3.55 microns;
about 90% of the fluticasone particles have a particle size of less than 5.5 microns.

4. A nasal pharmaceutical formulation comprising a therapeutically effective amount of

a fluticasone, wherein the fluticasone has the following particle size distribution profile:
about 10% of the particles have a particle size of less than 0.40 microns;
about 25% of the particles have a particle size of less than 0.80 microns;
about 50% of the particles have a particle size of less than 1.60 microns;
about 75% of the particles have a particle size of less than 3.0 microns;

about 90% of the particles have a particle size of less than 5.30 microns.

5. The formulation of claim I, wherein the fluticasone is fluticasone propionate.
6. The formulation of claim 1, wherein the nasal pharmaceutical formulation is sterile.
7. The formulation of claim 1, wherein the nasal pharmaceutical formulation further

comprises a preservative,



(i1) about 25% of the fluticasone particles have a particle size of |ess
than 1.6 mcrons; (iii) about 50% of the fluticasone particles have a
particle size of less than 3.2 mcrons; (iv) about 75% of the fluticasone
particles have a particle size of less than 6.2 microns: and (v) about 90%
of the tluticasone particles have a particle size of less than 10.0 mcrons
wher ei n st he flhutbreasas dfelsui it ablesid ok nagiphiistacaiticanfareubation kditablelual  vi a
intranasally. 13. The systemof claim 12, wherein the fornulation is
stable. 14. The system of claim 12, wherein the fornulation isin a

met er ed dose T%Qr[&%ngé{g}?lsetk% I;nl £ whelr"elflrg”éﬁ %%Llﬁygltl ?smn m@ nao]sg ’spégggﬁﬁ#)n each

spr ay of the nmetere spray punp Ivers I'east a out t he
drug substignce. 16. The system of claim 12, mhereln each spray of the
nmet er ed- dose spray punp delivers about | ntg to about 10.0 ntg of the
fluticasone. 17. The use of a fornulation conprising fluticasone having the

fol 'ow ng parﬁh%%ﬁnﬁ&t%@ oidél%{ '1 b\%é ?ﬂ #E Ahdal ?h?r(ﬂa)celﬁﬁgﬁbdﬂng%’n% cBEH rises

fluticasone particles have e slze o ess nlcr (i)
about 23%%0@f0.a1ve td dbstui Gﬂme@ﬁﬁ‘dﬂtﬁé astiheviee.a particle size of |ess than 1.6
m crons;

1. The formulation of claim 1, wherein the nasal pharmaceutical formulation comprises

about 0.04% to about 0.045% by weight of the fluticasone.

12. A system for the treatment of one or more symptoms of rhinitis, said system

comprising

(a) a pre-packaged formulation, said formulation comprising, an aqueous
suspension comprising about 0.005% to about 5% by weight of fluticasone,
wherein the fluticasone has the following particle size distribution profile:

(1) about 10% of the fluticasone particles have a particle size of less than
(.90 microns;

(11) about 25% of the fluticasone particles have a particle size of less than
1.6 microns;

(i) about 50% of the fluticasone particles have a particle size of less than
3.2 microns;

(iv)  about 75% of the fluticasone particles have a particle size of less than
6.2 microns; and

(v) about 90% of the fluticasone particles have a particle size of less than
10.0 microns

wherein the fluticasone is suitable for administration to an individual via intranasally.

13. Thesystem of claim 12, wherein the formulation is stable.
14. The system of claim 12, wherein the formulation is in a metered-dose spray pump
bottle.
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(ii1i1) about 5.0%of the fluticasone particles have a particle size of |ess
than 3.2 mcrons; (iv) about 75%of the fluticasone particles have a
particle size of less than 6.2 mcrons; and (v) about 90% of the
fluticasone particles have a particle size of less than 10.0 mcrons for
the treatnment of one or nore synptons of rhinitis. 18. The use according to
clai m 175. whehekysidrhef tlauhileastaeimashisheyfodlthomeregdpdostisptag psingedelivers
distribution profile: about 10% of the fluticasone particles have a particle
si ze of afless aba WYY HE EFEdLstaisout 25% of the fluticasone particles have
a particle size of less than 1.30 microns; about 501% of the fluticasone
particles have a particle size of less than 2.5 mcrons; about 75x% of the
drug subst ante paiér olf eBihavewegear ¢dchlspragiof ehofmeleesisddshaprad. pfimpndediverss; and
about 90% of the fluticasone particles have a particle size of |ess than 6.0
ni cr ons aboudgd meg topeuykkl Brce 1 s iilcaiansn conpri sing 1 uti casone having the
followng particle size distribution profile: about 10% of the fluticasone
particles have a particle size of less than 0.50 m crons; about 25% of the
fluti casone paetiselogs havelaaopabhiptiksmgsilzeaahel lasig thanfolo®hgnpatidasijze about
50% of the fluticasone particles have a particle size of less than 1.70

ni cr ons dIsUAREEH PYHYSof the fluti casone particles have a particle size of

| ess than 3.5 microns; about 90% of the fluticasone particles have a
particle size of less than 5.5 microns. 20. The use of a fornul ation

conpri sing fkiyti cas@nel avifnige flbecdsohd pmtinigs pavd hglaeticde 2ee of less than 0.90

microns;

(i)  about 25% of the fluticasone particles have a particle size of less than 1.6
microns:

(ii1)  about 5.0% of the fluticasone particles have a particle size of less than 3.2
microns;

(iv)  about 75% of the fluticasone particles have a particle size of less than 6.2
microns; and

(v) about 90% of the fluticasone particles have a particle size of less than 10.0

microns for the treatment of one or more symptoms of rhinitis.

18. The use according to claim 17, wherein the fluticasone has the following particle size

distribution profile:
about 10% of the fluticasone particles have a particle size of less than 0.70 microns;
about 25% of the fluticasone particles have a particle size of less than 1.30 microns;
about 50% of the fluticasone particles have a particle size of less than 2.5 microns;

about 75% of the drug substance particles have a particle size of less than 4.0

microns; and

about 90% of the fluticasone particles have a particle size of less than 6.0 microns.
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distribution prolile: about 10% of the particles have a particle size of

| ess than 0.40 mcrons; about 25%of the particles have a particle size of
| ess than 0.80 mcrons; 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
| ess than 3.0 mcrons; about 90% of the particles have a particle size of

| ess than 5. 3@ M€ boASforRHatidN@omPEsiAg ARAidhddde thayGlahm fdilow M elgiidle the
fluticasone is fluticasone propionate. 22. The use according to claim17,
wher ei ndshdupas atofptiar maceutical fornmulation is sterile. 23. The use
according to claim 17, wherein the nasal pharmaceutical formnulation further
conprises a preservative. 36 24. The use according to claim 17, wherein the
nasal phar magedifi ij 08 offtB¥ Mt kb parGeleShABlagartZde siIhef MsLthae0S0Ghib@nt:0 cl ai m
17, wherein the formulation is in a netered-dose spray punp bottle. 26. The
use according to claim 17, wherein the nasal pharmaceutical fornulation

conprises about 01l % tq about 1 % by weight.of the.flutic ne. 27. The
use accordin@mF%ggﬁéﬁﬁ%ﬁg?“%ﬁ%ﬁ%ﬁ3¥“ﬂﬁé“W§§an5%%?ﬁ%%%ﬁ?ﬁ%gf6?§PHﬁVE§1on
conprises about 0.04%to about 0.045% by wei ght of the fiuticasone. 28. An
aqueous nasal spray fornulation conprising a therapeutically effective
amount of aafqubP e ohelluidrerrd prridies Kavgtainadsdnszhakleshibat ol70ancisgspar ti cl e
size distribution profile: about 10% of the Iluticasone particles have a
particle size of less than 0.90 m crons;

about 75% of the fluticasone particles have a particle size of less than 3.5 microns;
about 90% of the fluticasone particles have a particle size of less than 5.5 microns.

20. The use of a formulation comprising fluticasone having the following particle size

distribution profile:
about 10% of the particles have a particle size of less than 0.40 microns;
about 25% of the particles have a particle size of less than 0.80 microns;
about 50% of the particles have a particle size of less than 1.60 microns;
about 75% of the particles have a particle size of less than 3.0 microns;

about 90% of the particles have a particle size of less than 5.30 microns.

21. The use according to claim 17, wherein the fluticasone is fluticasone propionate.

22. The use according to claim 17, wherein the nasal pharmaceutical formulation is
sterile.

23. The use according to claim 17, wherein the nasal pharmaceutical formulation further

comprises a preservative.
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about 25% of the fluticasonc particles have a particle size of less than 1.6
m crons; about 50% of the fluticasone particles have a particle size of
| ess than 3.2 mcrons; about 75% of the fluticasonc particles have a
particle size of less than 6.2 mcrons; and about 90"/0 of the fluticasonc
particles have a particle size of less than 10.0 microns wherein the
fluti casone iBhesusd abdoedihgrioadninnilSt matercdm theo nasel i phdimzactuatal vioamulation is
intranasally. 29. An aqueous nasal spray formulation conprising a
t her apeufttfi‘kﬁ%l ly effective amount of a fluticasonc, wherein the fluticasonc
has the following particle size distribution profile: about I 0% of the
fluticasone particles have a particle size of less than 0. 70 mcrons; about
25% of tie | |Tiid cesanerdpar td ches [Hawdc@ipart fochelagozes of alnegsredddase pra0
m crons; 37 about 50% of the fluticasonc particles have a particle size of
| ess t hat™P BOHfcrons; about 75 : % of the fluticasone particles have a
particle size of less than 4.0 microns; and about 90 i) of the fluticasonc
particles have a particle size of less than 6.0 mcrons. 30. An aqueous
nasal spr@y fOiiemukaticomrdoanps idaing 14, thierapetiei aadal yhefrhactiiced routionf a
fluticasone, wherein the fluticasone has the follow ng particle size
di st ri bugd"BHiss d1auF 8:01 absutborhda oty vREhE piups 844G Darti cl es have a particle
size of less than 0.50 microns; about 25% of the fluticasone particles have
a particle size of less than 0.90 m crons; about 50% of the fluticasone
parti cl es7 haveha wpardcceldangsit@ eclaitn 11@sswlidian the70asai gthansaceuadduformbléiof t he
fluticasonc particles have a particle size qof |ess than 3.5 mcrons; about
90" % of Cahuises aue 9GretopRPl CPEY Rave e 9athe [tE28se of |ess than 5.5
m crons. 31. An aqueous nasal spray formul ation conprising a therapeutically
effective anount of

28. An aqueous nasal spray formulation comprising a therapeutically effective amount of

a fluticasone, wherein the fluticasone has the following particle size distribution profile:
about 10% of the fluticasone particles have a particle size of less than 0.90 microns;
about 25% of the fluticasone particles have a particle size of less than 1.6 microns;
about 50% of the fluticasone particles have a particle size of less than 3.2 microns;

about 75% of the fluticasone particles have a particle size of less than 6.2 microns;

and
about 90% of the fluticasone particles have a particle size of less than 10.0 microns
wherein the fluticasone is suitable for administration to an individual via intranasally.

29. An aqueous nasal spray formulation comprising a therapeutically effective amount of

a fluticasone, wherein the fluticasone has the following particle size distribution profile:
about 10% of the fluticasone particles have a particle size of less than 0.70 microns;

about 25% of the fluticasone particles have a particle size of less than 1.30 microns;
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a fluticasonc, wherein the fluticasone has the follow ng particle size
distribution profile: about 10% of the particles have a particle size of

| ess than 0.40 mcrons; about 25% of the particles have a particle size of
lcss than 0.80 microns; 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
| ess than 3.0 mcrons; about 90% of the particles have a particle size of

| ess than 5.30 mcrons. 38 32. The formulation of claim28, wherein the
fluti casone i $bPy’zakbadlutigmonapaticlsh iy PBHOIEFIZE041GH B 2hBYGPRS: t he
nasal pharmaceutical fornulation is sterile. 34. The formulation of claim
28, wherein the nasal pharmaceutical fornulation further conprises a
preservative. aBbutThe, fodneiati¢sonopardtbias a28a paheiesine bhdesnalsal 4.0 microns;
pharmaceutical fornulation is stable. 36. The formulation of claim 28,
wherein the féPful ation is in a metered-dose spray punp bottle. 37. The
formul ati on of claim 28, wherein the nasal pharnmaceutical formulation
conprises about 0.0] %to about P% by weight of the fluticasone, wherein
the fluticason@oi(PA uf ihcakoingsone BditiclEh@atcod partialtisor odfess tlainrd. @Bicradker ei n

t he nasal pharmaceutical fornulation conprises about 0.04%to about 0.045%
by weight of the fluticasone, wherein fluticasone. 39. The use of 'a
formul ati-gn co n [ e

ai stri buriton oot ReReatdCel by SRARE BREHRA e R BT IBAE FIBRELES ) o
size of lefgichivme, \Qh&@ll1rﬂ1€ﬂ0ﬁ6a,soneallm3uhe ﬂﬁl%m’fg pdreclt sizeidesaslonenpasfiecl es have
a particle size of less than 1.6 m crons; about 50% of the fluticasone
particles have a particle size of less than 3.2 mcrons;

about 10% of the fluticasone particles have a particle size of less than 0.50 microns;
about 25% of the fluticasone particles have a particle size of less than 0.90 microns;
about 50% of the fluticasone particles have a particle size of less than 1.70 microns;
about 75% of the fluticasone particles have a particle size of less than 3.5 microns;
about 90% of the fluticasone particles have a particle size of less than 5.5 microns.

31 An aqueous nasal spray formulation comprising a therapeutically effective amount of

a fluticasone, wherein the fluticasone has the following particle size distribution profile:
about 10% of the particles have a particle size of less than 0.40 microns;
about 25% of the particles have a particle size of less than 0.80 microns;
about 50% of the particles have a particle size of less than 1.60 microns;
about 75% of the particles have a particle size of less than 3.0 microns;

about 90% of the particles have a particle size of less than 5.30 microns.



about 75% of the tluticasone particles have a particle size of |less than 6.2
m crons; and about 90% of the fluticasone particles have a particle size of
| ess than 10.0 microns wherein the fluticasone is suitable for

adm nistration to an individual via intranasally in the manufacture of a
medi cament for the treatnent of one or nore synptonms of rhinitis. 39 40.

The use gb. a floemthatdton ebym 28, Metehetht futitasasoieflihavsong. t he fol | ow ng
particle size distribution profile: about 10% of the tluticasone particles
have a particle size of |less than 0.70 m crons; about 25% of the

fluticasgre p i +have a.. ticle: shze of | Nl 2. about
50°r 96 of “the T oty Baaung B HRSE WRERIEIE RS phaRRLIRD ArAfibAiaaTily 3
m crons; about 75% of the fluticasone particles have a particle size of

| ess than 4-0 mcrons; and about 90% of the tluticasone particles have a
particl e 34i ze Tof fPerwatiomal 6lagm & rdiseein 4he naggb Ph@‘@%?vt&af Ao gyrther

conpri si f1uti e having the following particle size distribution
profile:Qgg%ﬂgsfl/é%%ﬂﬁﬁg'fluticasone particles have a particle size of |ess

than 0.50 microns; about 25% of the tluticasone particles have a particle
size of |less than 0.90 microns; _about 50% of the fluticasone particles have
a particlé si Zécoprmraaion Hamm 28 Wirtepivg nasy BRI seacat rpalaipns Laione
particles have a particle size of less than 3.5 microns; about 90% of the
fluticasone particles have a particle size of less than 5.5 mcrons. 42. The
use of a 3bor milhatfoanulaospolf sildg 2hewhérwin hasrauldvn ng it hemtrrddoddsagpray

particle size distribution profile:
pump bottle.

37. The formulation of claim 28, wherein the nasal pharmaceutical formulation comprises

about 0.01% to about 1% by weight of the fluticasone, wherein the fluticasone is fluticasone.

38. The formulation of claim 28, wherein the nasal pharmaceutical formulation comprises

about 0.04% to about 0.045% by weight of the fluticasone, wherein fluticasone.

39. The use of a formulation comprising the fluticasone having the following particle size

distribution profile:
about 10% of the fluticasone particles have a particle size of less than 0.90 microns;
about 25% of the fluticasone particles have a particle size of less than 1.6 microns;
about 50% of the fluticasone particles have a particle size of less than 3.2 microns;

about 75% of the fluticasone particles have a particle size of less than 6.2 microns;

and
about 90% of the fluticasone particles have a particle size of less than 10.0 microns

wherein the fluticasone is suitable for administration to an individual via intranasally

in the manufacture of a medicament for the treatment of one or more symptoms of rhinitis.
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about 10% of the particles have a particle size of less than 0.40 m crons;
40 about 25% of the particles have a particle size of |less than 0. 80

m crons; about 50% of the particles have a particle size of less than 1.60
m crons; about 75% of the particles have a particle size of less than 3.0
m crons; about 90% of the particles have a particle size of less than 5.30
m crons. 43. The use according to claim 39, wherein the quticasone i's
fluticasone. 44. The use according to cIa|n139 wherein th?

phar maceutV caITlYedkSﬁﬁf aforalaton congyisirg, the Jutiepsang aay ing s failewy mg@am%ﬁ #7309,
wherein t I rmaceutical formulation further conprises a
preservaf?gggﬁi%}n E% use according to claim39, wherein the nasal
pharmaceutical fornulation is stable. 47. The use according to claim 39,
wherein the fornulation is in a nmetered-dose spray. pu bottle. 48. The use
according to cP ai‘trﬂ(éVQOfW@é}t@cﬁsopﬁ@alﬁlégélha]fﬁfaia?’rg&]@@ﬁeéﬁl esp ham ] 4 migwons:

conpri ses about 0.011/0 to about 1 % by wei ght of the drunms substance,
wherein the fluticasone is fluticasone. 49. The use according to claim 39,
wher ei n t he nagalt Ihabmedliticeaie hamnidlds atvonpardolRpides s desaliout | . T OdkYoriso about
0. 045% by wei ght of the fluticasone, the fluticasone is fluticasone. 50. An
aqueous nasal spray fornulation conprising: fluticasone having the

fol low ng part, Ib%l 5()% %?lh%i fﬁﬁlrclclg)lrllg ipglr?ic%rs%tdi/é Eparticle size of less than 2.5 microns;

about 73% of the {luticasone particles have a particle size of less than 4.0 microns;
p p

and
about 90% of the fluticasone particles have a particle size of less than 6.0 microns.

41. The use of a formulation comprising the fluticasone having the following particle size

distribution profile:
about 10% of the fluticasone particles have a particle size of less than 0.50 microns;

about 25% of the fluticasone particles have a particle size of less than 0.90 microns;

about 50% of the fluticasone particles have a particle size of less than 1.70 microns;
about 75% of the fluticasone particles have a particle size of less than 3.5 microns;
about 90% of the fluticasone particles have a particle size of less than 5.5 microns.

42, The use of a formulation comprising the fluticasone having the following particle size

distribution profile:

about 10% of the particles have a particle size of less than 0.40 microns;
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41 about |Wo of the (luticasone particles have a particle size of less than
0.50 mcrons; about 25% of the fluticasone particles have a particle size
of less than 0.90 mcrons; about 50% of the fluticasone particles have a
particle size of less than 1.70 microns; about 75% u of the fluticasone
particles have a particle size of less than 3.5 mcrons; about 90% of the
fluticasone padut ehBofaveracipakdveal Rargdle 62061 lees®at bao hickongi crons. 51. The
aqueous nasal spray fornul ation of claim50 wherein the nasal spray
formulation is placed in a netered-dose, manual punp spray unit. 52. The
aqueous nasal s o, f ennul ati,on cl.al i f | ation

conpri ses ab%ﬁﬂESgéig&yﬂ#ﬂﬂ@g P%&éﬁ%@l |§g$8%%§{§%ﬂé¥@?nggﬁ%ﬂlated on a
dried basis, in an aqueous nmedium 53. The aqueous nasal spray fornul ation
of claimb50, wherein the forrmulation further conprises one of nore of the
fol | owi ng conpwhds’ dYhqwatidey haveal narede sige plilcesiaan BY) migrevkynet hyl

cel lul ose sodium c¢) bezal koniurn chloride; d) dextrose; e) polysarhate 80;
and 1) phenylethyl alcohol. 54. The formul ation of claim50, wherein the
nasal phar macgiguk 9@, SR AtleORaveS: Sl@dlE biGe of #2s Bian 5Boenicasaul ati on of

cl ai m 50, wherein the nasal pharmaceutical formulation is stable. 56. The
formul ati on of claimb50, wherein the formulation is in a netered-dose spray

43, The use according to claim 39, wherein the fluticasone is fluticasone.

44, The use according to claim 39, wherein the nasal pharmaceutical formulation is
sterile.

45. The use according to claim 39, wherein the nasal pharmaceutical formulation further

comprises a preservative.

40. The use according to claim 39, wherein the nasal pharmaceutical formulation is
stable.
47.  The use according to claim 39, wherein the formulation is in a metered-dose spray

pump bottle.
48. The usc according to claim 39, wherein the nasal pharmaceutical formulation
comprises about 0.01% to about 1% by weight of the drug-substance, wherein the fluticasone

1s luticasone.

49, The use according to claim 39, wherein the nasal pharmaceutical formulation
comprises about 0.04% to about 0.045% by weight of the fluticasone. the fluticasone is

fluticasone.

50. An aqueous nasal spray formulation comprising:

fluticasone having the following particle size distribution profile:
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punp bottle. 57. The formul ation of claim50, wherein the nasal

phar maceuti cal formulation conprises about 0.01 %to about | % by wei ght of
fluticasone. 58. The fornul ation ofclaimb50. wherein the nasal

pharmaceutical fornulation conprises about 0.0411' to about 0.045% by

wei ght of fluticasone, 59. The use of a formulation conprising a fluticasone
havi ng t he f oldbowi Mo parkiftitieasing partidles havdaparonlepraefof les tianduio hdYsof t he
Il uticasone particles have a particle size of |less than 0.90 mi crons; about
25% of the drug substance particles have a particle size of less than 1.6

m crons: abouty50Pe0f of MR IiNALRRREME BRI £hARCRILE F IRRTHA) ) SidEnol | ess
than 3.2 mcrons; about 75% of the fluticasone particles have a particle
size of less than 6.2 microns; and about 90% of the Iluticasone particles
have a particle size of less than 10.0 mcrons . for t treatnent .of one or
more synpt ons agptﬁasﬁ/e%ﬂ}eaﬁmsoaﬁaélﬁl.cpeéd??ver%%arﬂglé 55@&3?%? o/ T IRSS o,
wherein the fluticasone has the following particle size distribution
profile: about |10%of the fluticasone particles have a particle size of |ess
than 0. 70 m crabnst 75%b6tie {Rb%awhe pheicfdshhvcaganeleparctdf déseshanad/e nacrpas;t i cl e
size of less than 1.30 mcrons; 43 about 50% of the fluticasone particles
have a particle size of less than 2.5 mcrons; about 75% of the fluticasone

particles havegd,pant Lelif gt phl‘?ﬁf"esthg%n'a 62119(:@5%6%%55 {% 5 microns.

51. The aqueous nasal spray formulation of claim 50 wherein the nasal spray formulation

is placed in a metered-dose, manual pump spray unit.
52. The aqueous nasal spray formulation of claim 50, wherein the formulation comprises
about 0.042% w/w fluticasone disproportionate, calculated on a dried basis, in an aqueous

medium.

53.  The aqueous nasal spray formulation of claim 50, wherein the formulation further

comprises one of more of the following compounds:
a) microcrystalline cellulose;
b) carboxymethyl cellulose sodium;
c) bezalkonium chlonde;
d) dextrose:
e) polysarbate 80; and
f) phenylethyl alcohol.

54. The formulation of claim 50, wherein the nasal pharmaceutical formulation is sterile.
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about 90% of the Iluticasone particles have a particle size of |ess than 6.0
m crons. 61. The use according to claim59, said formul ation conprising an
aqueous suspension conprising about 0.005%to about 5% by weight of a

fluti casone, wherein the fluticasone has the follow ng particle size
distribution profile: about 10% of the fluticasone particles have a particle
si ze of kess trhanrMub@ioniofcia;s0, ahadin tR5%saf plideatdutiotl foasongoparstabtd. es
have a particle size of |ess than 0.90 m crons; about 50% of the
fluticasone particles have a particle size of less than 1.70 m crons; about
75/, of e fluti e r 0 t

m crons; BPabOEt{ 56@ %\?Qtlﬁg{ Ha&:‘{@aﬁ%‘géﬁg f&:n%lglh(g{vgs gl %ar]??%de&g?zérg

| ess thapmﬁ Doftiecrons. 62. The use according to claimb59, wherein the
fluticasone has the follow ng particle size distribution profile: about 10%
of the particles have a particle size of less than 0.40 m crons; about 25%
of the particles r I 50%
of the parti ol g Ay E BBl D ShEGibher ST opylEReihly THENERG: coffiHy S55
of the parditolmEs, aweual rzraw iveloat of @icafordeess than 3.0 nicrons; about 90%
of the particles have a particle size of |less than 5.30 nicrons; 44 63. The
use of a formulation according to claim2l conprising fluticasone, said spray
gﬁgp(r)lrshgg abch F(;Elmqﬁ:glow orfﬁPqﬁMES()l%%glfngth 1a£al ék%r@%%?{}%a %mﬁlﬂl‘ﬁo% 81% fEAt of
wher ei n hﬂﬁkﬂltk)l(MM, tbamneo.baﬁ/otﬂyawélglhlcmmungdspads.t| cle size distribution
profile: about 10% of the fluticasone particles have a particle size of |ess
than 0.90 m crons;

59.  The use of a formulation comprising a fluticasone having the following particle size

distribution profile:
about 10% of the fluticasone particles have a particle size of less than (.90 microns;

about 25% of the drug substance particles have a particle size of less than 1.0
g p p

microns;
about 50% of the fluticasone particles have a particle size of less than 3.2 microns;

about 75% of the fluticasone particles have a particle size of less than 6.2 microns;

and
about 90% of the fluticasone particles have a particle size of less than 10.0 microns
for the treatment of one or more symptoms of a respiratory order.

60. The use according to claim 59, wherein the fluticasone has the following particle size

distribution profile:
about 10% of the fluticasone particles have a particle size of less than 0.70 microns;

about 25% of the fluticasone particles have a particle size of less than 1.30 microns;



about 25% of the fluticasone particles have a particle size of less than 1.6
m crons; about 50% of the fluticasone particles have a particle size of

|l ess than 3.2 microns; about 75/b of the fluticasone particles have a
particle size of less than 6.2 mcrons; and about 90% of the Il uticasone
particles have a particle size of less than 10.0 microns; wherein the drug
substance is suitable for admnistration to an individual via intranasally.
65. The use according to claim®63, wherein the fluticasone has the follow ng
particle sizeabadit §0%iduld Bwiiqarefs nagticlesinye apEYachT sithel Iessubpt ASdRETWar ti cl es
have a particle size of |less than 0.70 m crons; about 25% of the
fluticasone particles have a particle size of less than 1.30 mcrons; about

50% of the flgjugcasonesr prrtitthemeavecld Raktd giracisisze of lebesan Uh@amidobs;
m crons; about 75/b of the fluticasone particles have a particle size of

| ess than 4.0amd crons; and 45 about 90% of the fluticasone particles have
a particle size of less than 6.0 mcrons. 66. The use according to claim
63, wherein the fluticasone has the follow ng particle size distribution

profile: abouthd®%afotihenili ko casen@ePRivkiagafsciayeoflepathbih 6loanisids. of | ess
than 0.50 m crons; about 25% of the iluticasone particles have a particle

size of less than 0.90 mcrons; about 50% of the iluticasone particles have
a particl iluticasaone

: £ Si iﬁ (L)lf | SCor it hzn éa'i7054n. Sid%BRhula (t)mlc'It n75_%) Ofantahe;ems ns1on
part!cleg‘hav %_E%P?igfgg P2 %f_’é%g fHBﬁ YEERTRYBHS A" “GhBUT Yde o't he
fluti casengpRand hisd®9.008YE0abBAN 3% blyay &bz raffiiesont NaRerSin2h e Gli@RSne has

the following particle size distribution profile:
about 10% of the fluticasone particles have a particle size of less than 0.50 microns;
about 25% of the fluticasone particles have a particle size of less than 0.90 microns;
about 50% of the fluticasone particles have a particle size of less than .70 microns;
about 75% of the {luticasone particles have a particle size of less than 3.5 microns;

about 90% of the fluticasone particles have a particle size of less than 5.5 microns.

02.  The use according to claim 59, wherein the fluticasone has the following particle size

distribution profile:
about 10% of the particles have a particle size of less than 0.40 microns;
about 25% of the particles have a particle size of less than 0.80 microns;
about 50% of the particles have a particle size of less than 1.60 microns;
about 75% of the particles have a particle size of less than 3.0 microns;

about 90% of the particles have a particle size of less than 5.30 microns;
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67. The use according to claim63, wherein the fluticasone has the foll ow ng

particle
particle
particle
particle
particle

I ze distribution profile: about 10% of the particles have a
ize of less than 0.40 m crons;
ize of less than 0.80 m crons;
ize of less than 1. 60 m crons;
ize of less than 3.0 m crons;

particle}s'z

about 25% of the particles have a
about 50% of the particles have a
about 75% of the particles have a
about 90% of the particles have a

Tess than 5,30 microns. 46
The use of a formulation according to claim | comprising fluticasone, said spray

comprising about 5 mcg to about 100 mcg of fluticasone for the treatment of one or more

symptoms of rhinitis.

64.

The use according to claim 63, wherein the fluticasone has the following particle size

distribution profile:

065.

about 10% of the fluticasone particles have a particle size of less than 0.90 microns;

about 25% of the fluticasone particles have a particle size of less than 1.6 microns;

about 50% of the fluticasone particles have a particle size of less than 3.2 microns;

about 75% of the fluticasone particles have a particle size of less than 6.2 microns;

and

about 90% of the fluticasone particles have a particle size of less than 10.0 microns;

wherein the drug substance is suitable for administration to an individual via

intranasally.

The use according to claim 63, wherein the fluticasone has the following particle size

distribution profile:

about 10% of the fluticasone particles have a particle size of less than 0.70 microns;

about 25% of the fluticasone particles have a particle size of less than 1.30 microns;

about 50% of the fluticasone particles have a particle size of less than 2.5 microns;

about 75% of the Nuticasone particles have a particle size of less than 4.0 microns;

and
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about 90% of the fluticasone particles have a particle size of less than 6.0 microns.

060. The use according to claim 63, wherein the fluticasone has the following particle

size distribution profile:

about 10% of the fluticasone particles have a particle size of fess than 0.50 microns;

about 25% of the fluticasone particles have a particle size of less than 0.90 microns;

about 50% of the fluticasone particles have a particle size of less than 1.70 microns;

about 75% of the fluticasone particles have a particle size of less than 3.5 microns;

about 90% of the fluticasone particles have a particle size of less than 5.5 microns.

67. The use according to claim 63, wherein the fluticasone has the following particle size

distribution profile:

about 10% of the particles have a particle size of less than 0.40 microns;

about 25% of the particles have a particle size of less than 0.80 microns;

about 50% of the particles have a particle size of less than 1.60 microns;

about 75% of the particles have a particle size of less than 3.0 microns;

about 90% of the particles have a particle size of less than 5.30 microns.

40





