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Adverse drug reactions are most commonly associated with the first-generation H;-

(

antihistamines. This is due to their relative lack of selectivity for the Hj-receptor. The most
common adverse effect is sedation - this "side effect" being utilised in many over the counter

(OTC) sleeping-aid preparations. Other common adverse effects in first-generation H;-
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Other inhibitors of histamine release include cromoglicate (cromolyn) and
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B. Background Regarding Corticosteroids
Corticosteroids have been shown to be effective for the maintenance treatment of

asthma as prophylactic therapy, for the management of the nasal symptoms of seasonal and
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cortisol. The list of potential side effects is long and includes increased appetite and weight
gain; deposits of fat in chest, face, upper back, and stomach; water and salt retention leading
to swelling and edema; high blood pressure; diabetes; black and blue marks; slowed healing
of wounds; osteoporosis; cataracts; acne; muscle weakness; thinning of the skin; increased
susceptibility to infection; stomach ulcers; increased sweating; mood swings; psychological
problems such as depression; and adrenal suppression and crisis. Side effects can be

minimized by keeping to the lowest dose possible.
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In yet another embodiment of the invention, the compositions of the invention,
comprising at least one antihistamine and at least one nanoparticulate corticosteroid, can be
formulated into inhalation, nasal, topical, or ocular formulations. An inhalation formulation

can be a liquid dispersion aerosol or a dry powder aerosol. A liquid composition for delivery
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dermatological conditions (contact dermatitis), urticaria, angioedema, pruritus (atopic
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A.

Advantages of the compositions of the invention comprising at least one antihistamine
and at least one nanoparticulate corticosteroid as compared to conventional, non-
nanoparticulate forms of corticosteroids, and over antihistamine formulations lacking a
corticosteroid component, include but are not limited to: (1) increased water solubility; (2)
increased bioavailability; (3) smaller dosage form size or volume due to enhanced
bioavailability; (4) lower therapeutic dosages due to enhanced bioavailability; (5) reduced
risk of unwanted side effects; (6) enhanced patient convenience and compliance; (7) higher

dosages possible without adverse side effects; (8) more effective prophylaxis and treatment of
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patients; and (9) nore effective relief of allergic
B qﬁ BBLéVltls and synptons of seasonal allergic
) rnitrs in adults and pediatric patients. The
i nvention also includes conpositions of the invention,

cBimpinvaitiog istledcdbat hapeia usingisbyGhlaldingioants 3kt HRASEIOM A
. aq artlculate corticosteroid, together with one or
ﬂumgﬂﬁqé WEPLICBIST physi ol ogi cal |y accept abl e carrlers

aph dRRRESffecPive YL E! Sf1ic1E 92k BF Ie'gé’ ﬁllflﬂ ab&Jt20H6 Hint’ as%ed herein

carriers. The COlTpOS I ons can or nul at ed
means ilgt ehleast 0% off the WIEInOS(tﬁogi particies lzave ncirs, by welght of less than
ous I stration

o AT AL 8 SUREUSRSR ) L 00 L SO,

photor! @Eﬁeﬁitwn@béd&os&ﬁp‘f}" Bght sbRffihg (RONCRESR gl I ﬁﬁf‘&tﬁexot'échmques
ps), buccal, intracisternal, |ntraper|fone or

lqw“mﬂéﬁmﬁﬁpfﬂﬁﬂﬂ%ﬂ§#¥bt|on and the like. B. Definitions

T 99
JRF B UL LDRSARL ) GNP gh B, g e
will Vaajom dooset dxoant ofl e dodreaxy irefhieb ﬁﬂ iv @scdly 8f dgf: a8 téds D eheStedB which
t 2000 run," as used herein neans

h t
are 1oty ‘1%%?{ T perpRis it %S‘ggﬂféﬂsk a ﬂa:f‘ofr‘ff pives thercontexpiarylieh d9s nepde
“about® wil &fean tﬂg t(‘!\ﬁlug Rt mifs Oe/§ 8¢ B ?Qﬁi@gﬁp{en%ooo nm when

measur ed for exanp , sedinentation field fl ow
fAseseid dmmn, erl ‘stapleS conicogenogl jpriide nommees; basie optylimitédyota

cortico l%g S%%lg%h%lgl’é(s)%ef grgﬁ%)rrelof ﬂ%%hgwg*gtapggan%tgrgr (f) tﬁg Qér%costermd
particles do not appreciably flocculate or agglomerate due to interparticle attractive forces or
otherwise significantly increase in particle size over time; (2) the physical structure of the
corticosteroid particles is not altered over time, such as by conversion from an amorphous
phase to a crystalline phase; (3) the corticosteroid particles are chemically stable; and/or (4)
where the corticosteroid has not.been subject to a heating step at or above the melting point
of the corticosteroid in the preparation of the nanoparticles of the invention.

The term “conventional” or “non-nanoparticulate” active agent or antihistamine
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As used herein, "about" will be understood by persons
of ordinary skill in the art and will vary to sone
wW@z106102400 t he context in which it is used. |fPCHERM06/010535

are uses of the termwhich are not clear to persons of

ordinary skill in the art given the context in which

it is used, "about"™ wll nean up to plus or mnus 10%

of the particular term As used herein, a "stable"

corticosteroid particle connotes, but is not limted
and/oncgrticogisraiil sludt meai ah avtive pgdng such ks anmtibistanine and/ot he

. | ].qw par ers: (,1 he cortjcosteroid rticles
coniod B I FRLATEE by BRGSO EOR 0L RS e
than abdiit 0P@ il NRopirtit@efeiaéBvd AchRSs Aefid R ¥h $8ve an effective

significantly increase in particle size over tine; (2)
averagepartinlg sre el lossttharahoue 20 ahe corticosteroid particles

[ l< (| W : versi,on f.r

N e b L AR
solubilityrih meates tof tesi thapabbout@Oasg/alglessthnm stadut 20 sigadl @sss ARG Bbut 10

(4), where the corticosteroid has notbeen subject to a
mg/mlh@%\]F?Srfga%i‘@b‘t dgmlahove the nelting point of the

CRE hiicdRt@h Ah&phfsd - LR A i

of the inventi %}!ﬁl{asérﬁgert%%%@él oéﬁfgéé}%l?% %l%lgﬁt %%QR%% d?&ge Gosage
that proyvides thaspgeafi¢ pleuhat@d giea trespensegiontvhizh the drug is administered in a

. ..antihi stam neand/or corticosteroid _shall _ nean an

signifiih B ARG R e WS B Seia l R emahepan Gt o
therap@Qichil ¥ OFEHv@lathoud b fEdrliS 1@ lsHAihidRELdAb aMAHERID38hi8R in a

. effective average particle size of greatér than about
particugapstanee Wi mepalwaye be efifective in (reatimgdn eondisicae/diseass described

: [ a Y erage partigcle.size of |ess
hereiny A il BB e S Shant S0 RYLLOBBE it SR8 aPlaupEY tose
of skildimuthsirt.as used herein refers to drags that have a

sQlubility.in water of |ess than about 30 ng/m, |less
tﬁ%&te% dﬂ%“?‘gatﬁg pmpsed hgkesn iefrin o of maigy Yriucheéy chagasderized
by the b%&l&%@‘discﬂetél '?e(ﬂy ﬁelg?,?%llé@,qga&e&r%r uléshﬁ'eﬁjtégg‘?eg?f lJ:Beir size, shape

t her apeuti ca ctive anou neans
or morgbalage Thaterpr owitihestiduiee'sssesed haeiphacam a plurglityalf discrete, or
response for ibch.the drag is admjnistered jna. . .
sserede R em e PRl BEreciiy heBl iesreakte of theirsize,
gwpe@ﬁﬁa@ﬂgmgy,lt i s enphasi zed that a therapeutically
effective anbunt of a drag that is admnistered to a

particul ar subject in a particular instance will not
al ways be effective in treating the

C.  dindixes of thedAsihisamige/Namopaxtidudate iGor ticasteroichGagtpositions
dosage is deened to be a therapeutically effective
arsumare Bynunthss ef ethagéead| ghaimacohegicat tharddteristies of the

S-eparticul ate". as used herein refers a state of
antihis(ebe bt BRI SoBao Ryt s Budrl’ of
di screte particles, pellets, beads or granul es
iT.r esdacidav&l BioavhRabilisi ze, shape

In one embodiment of the invention, the antihistamine/nanoparticulate corticosteroid
compositions exhibit increased bioavailability at the same dose of the same active agent, and
require smaller doses as compared to prior conventional, non-nanoparticulate corticosteroid

compositions.
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or nor phology. The term"nultiparticul ate" as used
herein neans a plurality of discrete, or aggregated,
w@arobited4es, pellets, beads, granules or m xturkCT/0820060610535
irrespective of their size, shape or norphol ogy. C
Features of the Antihistam ne/ Nanoparticul ate
Corticosteroid Conpositions There are a nunber of
enhanced pharmacol ogi cal characteristics of the
anti hi st am ne/ nanoparticul ate corticosteroid
cdnposThe BharwacaekivetiaoRxofilésof the AnkihistamiedNanoparticulate
Bi oavalCloati¢dsierygid @ompesitmpoatiernst tA fidctadniey thevEadt drdiasted
t he anState of theiubjera iogating thd @ompositions ost er oi d
conpositions exhi bit increased bioavailability at the
the s .active_agent, and.requir .
TR BBahiid: SENE P bl T et wd ROl ipismanopartcutare
cortlcmmﬂ&ﬂﬁ@)aﬁlhbﬁs; hatefei € tHetphe@SdcBkRictlc SRMROSH the BASicesterbl¥Eis not
armacoki netic Profiles of the

Substanﬁﬁliwfﬁqcm bydhedadop festedtintaoé a sahiestdesasdng ihg composmon This
means EERHérle ?é ﬁ)tﬂg ogﬁg g&%mﬁtﬁé gfs‘f%‘ ?%bc%%f h{ée ngt(i't Uf dru Se{bI%grbed or the

tate o
rate o%unmdmetercad‘absﬂmﬂtmﬁwlmén thé enmlnstamneﬁmd@ﬁrﬁdsume doﬂic@stermd

tihist / nano ar culate corticosteroid
Comp%ﬂméfet a}%ﬁrﬂggte\'i\%g‘i‘lgh?] elfiﬁ’érsﬁﬁa’rerfﬁ%?fkﬂﬁtét ic profile of
t B@néﬁ?é’ b £@SHEE R Wisc %bsﬁtﬂﬁg‘ Jaélhhﬁla oY it Gt @f%@& include an

e fed or fasted state of ect 1ngesting t
mcreammub,necu Q@nverrrmcs, thewhy utch@tsmgrsebjecu ®mp1mn¢ee aothe lSOb_] ect does

t t d
R T
as with b@or@;ﬁbjebﬂ @)ﬁ@ﬂaﬁ@i WARNQ lé@ftfcbﬁé'ﬂo?d Qn G éds6 A5 MRIdskal condition

ositions are admnistered in the fed versus the
for Whﬂ ntB@ drugriabeing pesseripadgnay baokiesade ifeo ramlmrpash in allergic rhinitis.

S’Y'f?esﬁq@&{ﬂoﬁl a!l% JE‘JLJ\éfa}asnﬁﬁtt%‘f‘stgnli]l%eﬁlfﬂflo%cahlc%i rg co neglml c&mposmons

ncrease 1 n onveni ence ere

havm@a,lﬂ)@sﬁable phamd dcakigetic mﬁldﬁﬁhﬁiﬁdémﬁistﬁafﬁ Iﬂﬁhmﬁlﬁﬁﬂs%fbcts The
. ensyure that they _are taking a dose either with or
desirale phgecripBc RIS QLAY E BRReeRT A prGosteroid

compo%i-‘iﬁin@ ﬁFefé}QWllh@ﬂ&@ Wtidnd flfg?fet\zi}htﬁoﬁf)%h r'nag forEfHe éd}g&%ﬁeggid, when

medi cal condition
assayeérn@ ﬁmplm efeymppmabsesubgett folloveng acammsmanemsheatum greater than

N e A L -

same deRARY 8hd/bORY ah AU GorahdlesitiE ARSI dPRAENRE AN thLplasma of a
profil e when adm nistered to manmmal i an subj ects. The

mamn@@glp Petiecs follvaring edrinisrationghefis Bwsatst thapghe AUC for the same non-
nanopﬁ'ﬂgﬁlgfesb%ﬁmogt%{ &‘% %‘% Lfepeldl a‘rflfh% %1%” ou:atg%t aendz?)l‘?G %ﬂtx 8rthe

cort1cdstb:r01(i,1\)1hﬁ1 ﬁﬁ@edﬁ@ thetﬂl&mﬂal rﬁﬂﬁhﬁhm slibjedd €dllowing administration,

that is less than the T,y for the same non-nanoparticulate corticosteroid, administered at the

OF.

same dosage. The desirable pharmacokinetic profile, as used herein, is the pharmacokinetic
profile measured after the initial dose of the corticosteroid.

In one embodiment, a preferred antihistamine/nanoparticulate corticosteroid
composition exhibits in comparative pharmacokinetic testing with the same non-
nanoparticulate corticosteroid, administered at the same dosage, a Ty for the corticosteroid

which is not greater than about 90%, not greater than about 80%, not greater than about 70%,
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assayed in the plasma of a mammalian subject follow ng
admnistration, that is greater than the Crax for the
W@ 2008/1003p4 nanoparti cul ate corticosteroi d fornuPEr/U82006/010535

adm ni stered at the sanme dosage; and/or (2) an AUC for
the corticosteroid, when assayed in the plasm of a
manmal i an subj ect followi ng adm nistration, that is
greater than the AUC for the same nonnanoparticul ate
corticosteroid, adm nistered at the sane dosage;

not gregtes/than gbeyt 0% meot gfaater tpm abontt 5Q%x,stoe goaty theheboats¥4y, et

N T e LR CE NI —

than aSGITR 0% Br ARNREREIth&LARLES %fo&hélpéat( @ﬂﬁbf@ed e Rbst er ed
at, the sane dosage. The desirabl e pharnmacoki netic

nanopgfighlpiecorticosigeaidi herein, is the phar macoki netic
it al
g]!él?{nlbglgg %ﬁ?@#@%g ‘f?ﬁ %@h}es%%gg?’h%ﬂo artl%ﬁfa?e c%ortlcosgermd compositions
of the anventivrsdxhibinie/coaiparsive bbaﬁrﬁtb@klﬁéﬂd ﬂeﬂﬁ@tvﬂlﬂottﬂ same non-
ositiopn exhibits in conﬁar ative pharmacoki netic

ca
nanop%f&é%ﬁﬁ?@%@ﬁtef% adByistrsArth Hispameidosrest & Cmax for the corticosteroid
which Qsoittléﬁpﬁo%f Oh%, ataedt Motk €6 tle%b@oo%@ﬂ@o"g O 3Gt atfdut 300%, at
Tmax for the cortrcosterol i's not greater than
least abdyd 400%0 84 leand ebayrt G80 %y att Ihash aladond GOO%O%lenoabcgnt 8a0%r at least

o BAZR GBS arkOOBBL S8 St IR 0PI B8, Ny 1 L o

1200%; rae@bﬁ ‘ab&itar3 0890 b leak? Yboud A0 CA st AUbR0 1 SOk Lat 2% about
greater than about 15% not greater than about

1600‘%& @%eaii rabﬁléit”@f)"é’aﬂ‘elﬁasﬁ Rkaiit 48000, @%t defast dboutTHIN % greater than the
te corticosteroid. In
Crmax e%{; t%d %X%%Qﬁ?}{},%n%uﬁa'%gﬁ’(ﬁ%&% 5 ?m ne/ nanoparticul ate

Claryet amsm fe@ibddibasnp,aké hntiisabnetnagopaii@idte oorticadiebid
in co rative pharnmacokinetic testing with the sane
Comp%@ﬁﬁéggfgs FEYeRHPIA EEIRIH Y GOy VS .paamza?&ﬁklﬁpm tepting with theesame
non- na%@ﬁﬁ‘ngﬁ%%%mc%stg% f(frﬁlhlattllaﬁ aﬁﬁl{lhfsfegé? eﬁrtﬁ’é %n‘l’gﬂo"ég%é gn AUC for
| east about 50% at |east abou east a
the corRip@sront whigh st atémuaboacm%o, @tledseastut &@)%uat 143080 ouh 77 5%, at least

t % at.|ea 0% . at t abou
sbou Y5851 TR0 BB 314555500 00, (0ROt 505 BB e
200%, lae R 6t 285U 594 ADPnstabohteBDY,, ARt abdBI YAkt 1e8R3bout 300%, at
about 1200% at |east about 1300% at |east about

least ahiopy G4 %oatt lpashglhoua BOUH., 'cltéw%bcmt 45 @asat legsbahout 6094 atdeast

sbout {085 ot ARtV o BBl b AR laOR o R oou

750%, moreanahomﬁ&mm ut Rbe aboutt85005 taere@sitdbodtrpoxb%, aﬁl@@it RBsut 950%, at
nment, the antihi stam ne/ nanopart| cu

least a‘wrt d P%Q/gt BEAHARWIHEX i 2 frasigpbophil 00ny @hkﬁ%}r@b@%hh 150%6, or at
least abdht § OOPA, éf%:fhht‘ﬁé RO LG Coyf ﬁg B%)H—gla%ﬂagléumﬁe S&tEosteroid.

non- nanoparticul ate corti costeroi ormu
adm ni stered at the same dosage, an AUC for

3. Bioequivalency of the Antihistamine/Nanoparticulate Corticosteroid
Compositions of the Invention When Administered in the Fed Versus
the Fasted State

The invention also encompasses a composition comprising at least one antihistamine

and at least one nanoparticulate corticosteroid in which the AUC and Cp,.y for the
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the corticosteroid which is at | east about 25% at
| east about 50% at | east about 75% at | east about
waeewoAb4 | east about 125% at | east about 150PET/EB2006/010535
| east about 175% at | east about 200% at | east about
225% at | east about 250% at | east about 275% at
| east about 300% at | east about 350% at | east about
400% at | east about 450% at |east about 500% at
. least about 550% at |east about 600% at |east about
corticqeyoid, when admmisidyedito ¥9Iect i a fastad stasdh tbiodpdedierato the AUC
| east 00% .at |.east. about 850%. at. | east about
and Cogn 8 PettbodOI i AERT SRR s8R deted B3R, "o
| ehsdifbaut inldf0fftionbs Rasiticdbettid éﬂ@l@%m?ﬁsiﬁ@&séomprising the
about 1150% or at |east about 1200% greater than the

antihistgiping/paAnona iplasy certieosiespidurmnsiministorest ia the fed versus the fasted

state, %%ﬁfﬁﬁg 1§§595%b%ut %@/%,qg%s\g ee%o%)r(l% %%}S{%Ss than, about 90%, less than

stam ne/ Nanoparticu icosteroid
about Efriplissy thaw alsowd ROV st tharaboar7 SV dess Achii abbsit 26 dedsthdnhddout

o, ied. Versu e  Fasted State The invention also

65%, 18??38%%@%‘3@62» IeSHDER b9 A5 éb#‘ﬁ? fhan3goul> 0o dess temeabout 45%,
hdui ' | t] t 0

less thaf hbdt SEGMIEtHAN %@\It}g%?éhs,é ﬁ%ﬁ aﬂgﬂgﬂn )go, 1!)3(&#%2?1 gbout 25%, less than

corticosteroid in whi
about 2(Paclers thawehaait 5%, leahthan ablerit 10%4, dese thanabautsivhj @déssitmnabout
30/, fasted state, is bioequivalent to the AUC and Crax for
" the corticosteroid when adm nistered to a subject in a
f Bcbrsteait@dinddie ofinkfigrepreR, theindeosMincompised e
..corticosteroid of the conpositions conprisi ng t he _
antihisggmpingnanopstiralataemsiienstareid) whercmdnivist atéeroeithewerticosteroid

compoglgﬁ'ti d}'itﬁ%f‘d;/n%?ositfbntt 4 Sﬁ@g(g\éﬁ ra‘;fg%%% sr%%g gsgﬁci%)%glﬁ\‘?’at&l‘%% S? a(gﬁi%istration

refera ess than
of the t@tisostdraid c@hpoheiR@Fthd @agpokitien tabeubjed 3V fdessetiAdarticular as

defined B Ererri MGG dstinge FESLDY Ak o grug dekmiiiion
g - beut, 4
U SFIlﬁ@P«iﬂd tBe¥BrrdsPSid %&oﬁg@gﬁgﬁf}é %%ezxf,y g}g@?‘ﬁ% ‘?J‘Htielhég@DA

. less than about ess than
guidelinb® dvo POvducises snetlraly aslioequiEdont i Eths 90 Mabordhionte RG4yals (CT)

ss, t.han_about % .| han about 10% | ess than
for AU Cogr R bert i, 28 Ghres Bosirsi el s g RRHER: Dot
bioequiiviencB Vérb billitory fEpdJRYE Ntd SHIweI6QIRAISRS beRveen two compounds
anti hi stam ne/ nanopart’i cul ate corticosteroid, wherein

or admapipfratiogtconditions pHrsuant tcBirppe e EME Aigvidsbingso e % €1 farA UC
BRash bl t ' i fa at eq|
must b%?oequ#@a eﬁtlgzt%angg%é ﬁ%tc;lg? 1|‘5‘g’i’f‘"o ues? Ré;t%vgél} 9'?@6%%'éli?’bi d
conmponent of the conposition to a subject in a fed
st.at e, Dissplption Peefilas ofth e daftildadmiye/Nanap atiduitC

gui del Covdiogpevsid CumjpdsetionsDf thohteation Dr ug
Adm ni stration (USFDA) and the correspondi ng European

rhel%]léJ( 3&0%6\4 Aot en{ ([)EP% %ﬁvegggg, rtheuasnﬁla'ibétamine/corticos’ceroid
compositions of the invention have unexpectedly dramatic dissolution profiles. Rapid
dissolution of the antihistamine and/or the corticosteroid is preferable, as faster dissolution
generally leads to faster onset of action and greater bioavailability. To improve the
dissolution profile and bioavailability of the antihistamine and/or the corticosteroid, it is
useful to increase the drug(s)’ dissolution so that it could attain a level close to 100%.

The antihistamine/corticosteroid compositions of the invention preferably have a
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gui del i nes, two products or nethods are bi oequival ent
if the 90% Confidence Intervals (Cl) for AUC and Crax
wae@ochetdneen 0.80 to 1.25 (Trmax measurenent s aPET/NB1006/010535

rel evant to bi oequival ence for regul atory purposes).

To show bi oequi val ency between two conpounds or

adm ni stration conditions pursuant to Europe's EMEA

gui delines, the 90% Cl for AUC nust be between 0.80 to

1.25 and the 90% Cl for Cmax nust between 0.70 to
dissoh.‘ltiotha)roﬂle ibivdsdl withiob&utdf mireseset laasimbout 20% of the corticosteroid

compcéﬂt hl cglﬁgf gﬁa%ar%é q%gsnof%r {p&g&gﬁgrﬁ@st about 30% or at

least aﬁG‘iﬂQ@W@Pﬁm ebrticB&edoly &M RRontidissolyed within about 5 minutes. In yet
anti hi stam ne/corticosteroid conpositions of the

other ermbﬁehnﬁmﬁ Oﬁﬁl@en‘cmémeaé {easl] apou 4lvat 4t deagl aboot 3A% oat least about

6%, Qs 10700 STl R T iRl 3Pty s disotvea
withincib8 8101 (Uikirifes) ENedlg] inyanberelembedifnaat (qrth@ﬁﬁzeﬁu@i‘ aflehdt @hout
reater bioavailability. To inprove

d
70% alspsbAtont B ophideast abaah 80%i il ateast ﬁlgp%ﬂo@%@f the
cortlcc%'ﬂatrblla'c% %Elﬂglﬁ ?ﬂgésﬁv %thg]? Edgd £95LAhAkY i's useful

I'ncrease t i $Sol Ut ion So that it could
aDisad)lnuan isqmteﬂerablmeammdhﬁ @%edline Wthh is dlscrlmlnatlng Such a

oA IC ST eoater bt Comoritons OF The
havmg’\ﬁér? Rifvdrdti dssaRauh pﬁ)ﬂ’féﬂﬂ%ﬁ&ﬂ@ﬁul&%aﬁé ﬁi@ ‘aiérsolzlgoﬁ ﬁfedﬁlﬁﬁls

) QOI‘ i costeroid COfT'pOSI tion is dissol ve
predicinpobinmérm dswlutiohofiapomposition. An ekeapltarsacb@&spﬂutsm%@hurans an

| east. about .40%.0f t cortico ter
saveot SR GOR R N b =8 ikt B! Pyl BRRM. Berbninason
of the enBaml AIBBIved @hn bé eartiBY 6Bt HyPecttdphbRAsdirya HetrotAQHE bRte method
| east about 50% at |east about 60% at |east about

(BuroprgyPhamagopecaisan bp gerd 9ausasiredisolbgpri cost er oi d
conp03|t|on IS dlssolved wi thin about 10 m nutes.

Fg.nall PRAFHAERRL iR %$fne7 Ll GliaRt
F i e e R

cortlcoster0|d conp03|t|on is dyssolved mnthln abou; '
2 arieremtbedim @it ©f Heunvantionsthp aetﬁlestamirge/nmamedaﬁe igordicosteroid

compTatied Y i F gt Bmtza PR e YOG HT g bty S&dpdby Bnders, which

redisp6rdé %&sh thatthd Whedbive duisihSe hati¢18@iz¥ OF thedtdibir&atcorticosteroid
di ssolution profiles in gastric juices, i.e., the

particlgs isdetsibanpaborrbmierons Bhie i serifeansfasiihunanagministration the
antlhlﬂérgﬁl% n‘dhéép%?u&ﬁat@c&%@@s?&'afd Oy A{&oﬁé&f&ﬂlo’f‘kéﬁlsg f%% tion
nedl um i an a ur

ous ne alnin ant
nanopSi0idilate padticly lsizs forfthd eoreitosteréidToMpohkit @If thermatripositiohs, tiea the
anount dj ssal ved can be g@r ri ed _out

dosagg Karypeplese Biredrepsiits #Herde é{tf?lﬁraﬂﬂ%rg ° rRtifRYeTP IR an
nmxmg@@ﬁﬂﬁﬁ%gggégk&can be used to neasure dissolution.

Indeed, the antihistamine/nanoparticulate corticosteroid compositions of the invention
benefit from the small particle size of the corticosteroid; if the corticosteroid does not
redisperse into a small particle size upon administration, then “clumps” or agglomerated
corticosteroid particles are formed, owing to the extremely high surface free energy of the

nanoparticulate system and the thermodynamic driving force to achieve an overall reduction
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5. Redispersibility Profiles of the
Ant i hi stam ne/ Nanoparticul ate Corticosteroid
w@ivp06d4pd ons of the Invention hi one enbodi mTEPCT/OB20061€10535
i nvention, the antihistam ne/nanop articul ate
corticosteroid conpositions of the invention are
formul ated into solid dose forns, including powders,
whi ch redisperse such that the effective average
particle size of the redi spersed corticosteroid
in freqprmetdye | \Wghithe foematianhedisueibegglor@emiedperilesTthicdidayailability of the

nifi t, as if upon adm nistration the
dosag%lh??’ﬁp g%rll ne/ nanoparticul ate corticosteroid
CNIREScE, ltﬁmmmgﬂmﬂm@mﬁ@qﬂaﬁmm@o&m@t@alﬂ%ﬁfgogﬁuh@&ﬁhe
artlcle size for the corticosteroid conponent of the

lnvent&ﬂﬂéam TeRstic reisersion of Shearpaoputian g yrortinoaterdid particles upon
admmps‘ﬁjaﬁgﬁ {oSa ﬁfa{n?l{ esﬁc ¥ e(ﬁ&rﬂ?ﬂ{ &IJnQrgalt Qsede(h?&} %ﬁtbsrr oi d

Into a nanop art’i ar & 72 TG
reconsmlmndm/mtﬂmiﬂmeﬁ n&mbmmflé\ranuhcmaeumedlh cad niohe effective average

. CO i.tions of the.invention penefit fromthe small
particlg 3Peiod e refisperend qopisostsrald 86@1‘3&5 & lgss thn ghqut 2 microns. Such

biorel&2ht écfh@@ﬁsexﬁgdﬁ cBPBSar gpéqﬁl%&%l mefih it é)ﬂ‘h@it ?nesd@llréd 1omc strength

particle size upon a i stration,
and pEhgyhichéorat thd beém? far dloshierotsvengearfithe mediaa r’l’daefdemrwq;H and ionic

s S P TR REA O O e

body. fRcE ©1dréle@eﬁﬁ\ hQYRuAhe@Mar b, fofehkkeip18ngRedus @& cBBRAGIutions or
Wth the formation of such aggl onerated particles, the

aqueots; spAMEANS QBRILY %alt, agiddidagry shg eombingdiomiheresk, whinh exdubis the
dﬁmmagﬁjﬁﬁg]ﬂ&gﬁggbpe/nanopartlculate corticosteroid

|ons ‘the invention exhibit dramatic
r Eﬁblrﬂam pHris ofelltkinewn amtheakt iFou kedreple Qh&h@ﬂﬁﬁn@dﬂg itige pH ranges

from sﬁlgi;,ti)hﬁeléqe t%% E?{gmtatgggeﬂbl%ég{% tﬁ)’lg}@ igurggp 4or5. In the 51?16111 1ntest1ne the
pH caft %Q $tohd #td © %ﬁ%ﬁﬂﬁrﬁg ol iPFhn! Hn gk PR ELSY qiﬂbﬁe%ﬁﬂkiﬁlc

medi"a such t hat ectlve average particle size of
strengthhe alse chrﬁlpimowdndmm clésstedrstitclggstnict flgit digs s idn@ssrenpthrof about

o0 ¥ b T B0 S P P UERYGu0T4, 5522, P
et al., SCHLAGET 808 oPFluldMﬁcﬁH tHe‘HtBhlePaJm%‘bﬁnﬁéP Uejhﬂﬁn in Men and

" bi orel evance of the nmedia. The desired pH'and ionic

Womegy'} @k@tﬂhR&? el‘f Hos® Tt HR(189D. represent ati ve of
pﬂYsSﬁ 699d th% gﬁ]ldéndl St 5 s{rg Qﬁjgf t%e#ehs? sclﬁllﬂ]@n %)dré cne%au Ehan

ore evan ous ne or examnp

the sp@hi@cf:ﬂtdnhyetleoﬁt@hﬂ,l tA@Bﬁhﬁ)gly,aa])pﬁ@iﬂﬁteqﬂ{ wihd fong smfengﬁhyvalues can be
salt, acid, or base, or a conbination thereof, which

obtaingd firdah R TR OPEIN YN & AES TS 261 A5 SR g PRses ol cinales
it t
multlpgé{!:od@éég?é Atclg]cg ST S gﬁ ééé;,%éﬁk acid§Qhd @&%EBbﬁdmé Barls that acid),

monoprotic and polyprotic electrolytes, efc.

Representative electrolyte solutions can be, but are not limited to, HCI solutions,
ranging in concentration from about 0.001 to about 0.1 N, and NaCl solutions, ranging in
concentration from about 0.001 to about 0.1 M, and mixtures thereof. For example,
electrolyte solutions can be, but are not limited to, about 0.1 N HCI or less, about 0.01 N HCI
or less, about 0.001 N HCI or less, about 0.1 M NaCl or less, about 0.01 M NaCl or less,
about 0.001 M NaCl or less, and mixtures thereof. Of these electrolyte solutions, 0.01 N HCI
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fromslightly less than 2 (but typically greater than
1) upto 4 or 5 1In the small intestine the pH can
wo angaoXsppom 4 to 6, and in the colon it can r aPgEUR20061010535

6 to 8. Biorelevant ionic strength is also well known

in the art. Fasted state gastric fluid has an ionic

strength of about 0.1Mwhile fasted state intestina

fluid has an ionic strength of about 0.14. See e.g.,

Li ndahl et al., "Characterization of Fluids fromthe
and/o1). b v DNaChrade Rosiepmebendaive i fastad hvlaranahgisivibigion] Conditioms) owing

o e oS e ke bt BB o

CEle‘btrQ@'&e édﬂ@éhtfalﬁ‘én§9ﬁ§30(51' R LR al He? MA@ 1 N HCI correspond to
Accord %la appropriate pH and ionic strength val ues
tlair

pH 3, pHr?, I@@d ! gspectivia yod@hls,rm@r@]r UL Ctentitiionagiino Rgesdpical acidic

condlt‘?oonﬁJ gy (1‘? the Stal%t%cgggg Baaﬁ f G le\;I migpogfécfe rs:?,r?éngbllg €

approﬁlﬁfaheﬁ poOth@iigc S@drtgsh &fndﬁttbﬁ;% fagidthroufBAR BB dds, ARELding the
protic electrolytes, etc. Representative

gastw&t%%lpal&hy% althpughcoReengationschigh thaarGel Yomay paictplpyed to
snnul Sc%h&fitnogg@qthgxatgg k]{ﬁgan % centrat ! on from a.bOUt

to about solutions, ranging in
cEmcmpﬂhryastoihﬂmnﬁ oo salapamids, Dasefdr ¢antahaitns Chetedy] whieh exhibit the

s Dy S eieal oot e, Sheatreluc S o
+ sod1'u§15 PotaSRAH tan@ CQ&IUM éﬁ@k oPEhlln@@eS accﬁfé%fd/&e%@é‘-saws HgodeEn

| ess, about O. 'es$, about O.
potassjug gnd eddogum s@lts) gﬂch\u)mm:nbpmb @glg/blmbbnate;aalj:s éssodlum potassium

o g U R e S e B G o i

salts of aslbgde.human physi ol ogi cal conditions, owng to the pH
and ionic strength conditions of the proximal

glsethes embosimerds of the dqventpn dhg sHippers ienstespidmagicdgs of the

mvent%o(gédlgg}_ﬁgh in Qn ch_ll}lié'ﬂoéglpec { |00\f éf@l ﬁ%}sﬁ&%feeré&g%qﬁvgﬁq

effective Iaudsragrnpmwibl Isﬂe e$ ldss/ fhian abow Q000D ame tesditiah @abeutf100d dmi, tess than

sout R Sh R A 55, 2 R 600 B8R Bowt 1500,

less thaR A8kt '1@@(§mfn°}é§éjthtaﬂ LENANA0 nth RsPOAY abdRALYG LAY 1dsEhan about
gastrointestinal fluids, althobugh concentrations

1100 Mn,glhsrth@mdmuo1(100\mnalyssubareaimub9@(dnmoless irenh alpa:t 8EQ rm, less than

o St 590 i 1, PO Sl P 5Bl it 50, s

than abfie rseofnm W3k etunexsbiti S0 rink) Qesd @igdn A uPdd0aif, le@thsn about 350 nm,

stren include but are not limted to phosp oric

less thae abm%ﬁ@@ pradess duntabout 258 ain dgss PranabsniAROma 1@Se§|tha1uahout 150
. B8 0 G985 AR 35RO DL B o
light- samttaﬂinglmﬁhdnﬁnmﬁcﬁomby,a)r-bﬂ&@ dj)pmpnﬂehﬁﬂﬁidlsnﬂuch methods suitable
for measuring effective average particle size are known to a person of ordinary skill in the art.
Redispersibility can be tested using any suitable means known in the art. See e.g., the
example sections of U.S. Patent No. 6,375,986 for “Solid Dose Nanoparticulate
Compositions Comprising a Synergistic Combination of a Polymeric Surface Stabilizer and

Dioctyl Sodium Sulfosuccinate.”
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and calciumsalts of chloride, and citric acid/citrate
salts + sodium potassium and cal cium salts of
w@hdoenodes | n ot her enbodi nents of the inventiPeT/Us1966/010535
redi spersed corticosteroid particles of the invention
(redi spersed in an aqueous, biorelevant, or any other
sui tabl e nedi a) have an effective average particle
size of |ess than about 2000 nm |ess than about 1900
nm | ess than about 1800 nm | ess than about 1700 nm
| 6ss t Aatihistaminel$afbpanticiletesCdrtiznstaloid iCobnii3itions Used $n
t han aboujuntdiofl with OteasAdthemgdaeut 1300 nm | ess than
about 1200 nm |ess than about 1100 nm | ess than

a’iﬂh&l tntl088n hRmah&ssti s caliotkter3 i otiPositidas of tha invdRA6H can
nm | ess than about 700 | ess than about 650
addm?ﬂﬁllwce%rlﬁww UBBYIE CEUOORAS Wi raHng pyhimasmesayg] rhinitis, or

i ST 9B 000 SRS (R e oo

activeagenis, o3 @i compdsimas dhithe imeation 2a(beavo-adneiastdréthor sehoaritially
| ess .t han,K abqut 150 nm | ess than about 100
admml‘ﬁ%‘?re‘?@s WW&HO%qu}tsu‘%‘sacrﬁWF gl ess than about 50 nm
as neasured by light-scattering nethods, m croscopy,
or other appropriate methods. Such met hods suitabl e
for neasuring effective average particle size are

D.  kkewmposisionsperson of ordinary skill in the art.
Redi spersibility can be tested using any suitable

n?ﬁ{ﬁg%&%ﬁ?ldk%g‘ongg ng}gﬁg g%lﬁPgsmg %@??53 é%%grlgﬁliﬁﬁﬁﬁfe OfYeast
one ndiilapmpamlme(mi'taioete@dkmdlat leasﬂ&nﬁ]@]ﬂm:{desi:abglzar Synesugtasé stabilizers
are prglgg }{jar%t !grggql %r%??c%gg tﬁ thesur o r f ce ofS 1ile *cjzén!tfcgsetgro?c{1 particles.

Surfad@@ta‘bhiz%%ﬁﬁbﬁﬁ'hmﬂp&ﬁﬁ&'cﬁéﬁlﬁtaﬁ Q%Hvﬁl@ﬁfeecro%éd)stermd gartlcles or
Conpositions Used in Conj unctlon with G her Activ

itself. Ageﬁﬁ;t@)lyr hlgh‘aldnalhn(gltsams’ré]thgmfmp stiabiliizeit ave essentially free of

. C coste d co osi,tion i nvention ¢ . .
intermgighlf ST S5t EBe B Q%ao%%mm@n&gi%ln‘feﬂm can
comprﬁsfe&%ldﬂﬂlcﬁéhlif@esﬁtﬁﬂf‘z@ﬁm rhinitis, or related

conditions. The conpositions of the i nvention can be

c 6he Bweifion dwp rludeserappasitioas cereprisies aldeast sne yitikifienine and at
least ong TR a}t!ic%ﬂﬁ &tl&%?ﬁrhﬂ\sl@ gétheg%lﬁia&ebo% néle ﬂgfpt&h? hﬁgsgééiﬂglcally

or ‘'seduenti a I'n conjunction w
acceptableicamieay edﬁmant@ or @ehiples, doilectielhefarredeats carriprsovihd es

conmpositjons c ng. at least o ant hlstan1ne
compqsEiQns C%E ?Pawag%n% o8 a‘ﬂfg{néSt@HPle et RBMdhe gy Sprpisingof oral

|
pumd85, SRR ARt o TIHE AR SURD. S B

intramubcitléreorcambtitensiue), oitchppatoneal limsction, intracisternal, intravaginal, local,
buccal, nasal, or topical administration. The compositions of the invention can also be
formulated into a dosage form such as liquid dispersions, solid dispersions, liquid-filled
capsule, gels, aerosols, including dry powder and liquid dispersion aerosols and pulmonary
and nasal aerosols, ointments, creams, lyophilized formulations, tablets, capsules, multi-
particulate filled capsule, tablet composed of multi-particulates, or compressed tablet. The
compositions of the invention can also be formulated into a dosage form such as controlled
release formulations, fast melt formulations, delayed release formulations, extended release

formulations, pulsatile release formulations, or mixed immediate release and controlled
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Surface stabilizers useful herein do not chemcally
react with the corticosteroid particles or itself.
wee@baoab vy, individual nol ecul es of the surf aP€r/us2006/010535
stabilizer are essentially free of internolecular
cross-1linkages. In another enbodi ment, the
conpositions of the invention can conprise two or nore
surface stabilizers. The invention also includes
conpositions conprising at | east one anti histam ne and
releasg formalpdiondne nanoparticul ate corti costeroid toget her
SIO|O i cally acc
oih P ERbiIR0E PRROHE Ll BnRE) Gty BRI fhase,
amorphefieplrase st@i agstaline iphhss, seﬂﬁ%n@cﬁﬁﬂﬁﬁlﬂlhw) §r £8émbiRation thereof,
formul ated for admi nistration selected fromthe group
nsi S}&I of oral, pulnonary, rectal, opthalmc or
iul ar* “B‘gfséam’d‘ﬁl onic, parenteral (e.g., intravenous,
i nt ranuscul ar, or subcut aneous), intraperitoneal
i Rh?@ﬁﬂllﬁ&amhﬂét EAC bAddeld) %Eter bf‘E&rﬁMﬁ%&?ﬂherebeﬁﬂ be used in the
buccal , nasal, or topical adm nistration e
Compc@tﬂ%lé sfqording totheirrention.eRxampleceffantihistgntipes iocloté, dueare not

hmlteﬂ ﬂ)t Qzee?%sg’gg ggc?rloch e SW IS/SdAl%dgpéﬂ?@gl qun}}s' onfe&&ei@éiL%R-
TRH\AEHT@H\I%PH@INIW@)PM@&m@(@LARW @me@ana@ah%m s

gl monary and nasal gerosols, opntnents, creans, ®
sV R el Aot RBRA EATARTAME R s medine IR EPANE®), and
brompﬁé‘ﬁﬂ'dnﬁﬂtl: Mafeald (¢ (Ia tg:,gﬁl'fe%@ J:cﬁl’talfu‘ﬁg lEgBrtng@%m@ﬁﬁ%qﬂaleate and

ti-particul orrpres
Pseudmﬁphpnhmetﬂyﬂrscm{mdd),eAndbhmI&ymrn(aﬁntain‘iﬁg Boniphefhaing Maleate

md Pep e iroch e b HroRriieg BPRumeN= U p Rhercugias
Maleafe%ﬂ‘l"s@ddo@ﬂl%dnﬁé RReRAIREE %@mﬁ&‘h g:tohﬁﬂﬁ Eﬁlrﬁﬂ{eg rémine

rel ease formul ati ons, or ni’xed te release an _
Maleategnd Pstudogpleddaing Hlydochioride), @ﬂsmfeﬂ@(canttalﬂmngBmmpienamdme

Y N N SR

Maleaﬁh@& @scirieBphedfiBe HthﬁhWﬂﬂ%)e Brétfehe£® TRdMahin@ BroAph&Rfamine
Anti hi st am ne_Any anti hi stam ne, salt, prodrug,

Maleaf@sapé Pseusiocphsing Byreshionide Sromfner® Ak Eaniaimieg e f
I 0

Brompglgﬁqlﬁ)ﬂﬁlst A\ ﬁ%%@%%%h@&p%&d@&gggﬁxaﬁa 1@% ?%%m?&mm&PSE@

(contaiane Bls)mpﬂnenme Midlente aved PLRIbSPAR{rine)Hydrochloride), Dallergy®-JR

(contayig e BRE 0 57 MIER 8 LHECPPR e L Wire{e)y Pexaphen® SA
(contaﬁﬁ_g@%@&ﬁgﬁéﬂﬁ%%feﬁe' and 'P@élfﬁfoﬁ}%%nﬁé/ %ﬁ?&ﬁﬁﬂetapp@ Cold

LAMr)), terfenadi ne ( SELDAI
&F evm(emimemgr emednaiane Ma(l@‘t@ Aceﬂakmmnh(en) andRsatdriephetgine

i A o B S S SRB R g o
Pseudd3phéiine ﬂiy@@ﬂﬂl‘&ﬂ@'@@icﬁ‘d@ Allergy/Sinus (containing Dexbrompheniramine
Maleate, Acetaminophen, and Pseudoephedrine Sulfate), Drixoral® Cold & Allergy
(containing Dexbrompheniramine Maleate and Pseudoephedrine Sulfate), Drixoral® Cold &
Flu (containing Dexbrompheniramine Maleate, Acetaminophen, and Pseudoephedrine
Sulfate), Lodrane® (containing Brompheniramine Maleate and Pseudoephedrine
Hydrochloride), Lodrane® LD (containing Brompheniramine Maleate and Pseudoephedrine

Hydrochloride), Respahist® (containing Brompheniramine Maleate and Pseudoephedrine
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and Pseudoephedrine Hydrochl oride), Bromadrine PD(r)
(cont ai ni ng Bronpheni ram ne Ml eate and
wos@madarphedri ne Hydrochl oride), Bromadri ne(r)PCT/US2006/010535
(cont ai ni ng Bronpheni ram ne Mal eate and
Pseudoephedri ne Hydrochl oride), Bronfed(r) (containing
Br onpheni ram ne Mal eate and Pseudoephedri ne
Hydrochl ori de), Bronfed-PD(r) (containing
Br onpheni ram ne Mal eate and Pseudoephedri ne
Hydrqe&z]@r ideh Ronilet@ SyBp dernéaining Brofiphenimiminsiylaleate and

Pseudpﬁpgﬂeng%lh n%y@ragé]long?%om @)(Ps Udg)(gﬁ? edr :h%ramme Maleate and

Pseud BéphepReH Y @it M ri )| @ﬁ?a%r&ﬁ@ HS Qo %ﬁﬂ% @rbfheniramine Maleate
Hydr ochl ori de Br onpheni r qm ne- PSE(r) (contai ni ng

and Pyspdogphediinediydrecleniédalt e and Pseudoephedr i ne
'_MQHQ%HLI%'UHFS aml% p@é’ ( Q df I%F%»s(ngpa@loﬁegﬁﬂlgtgmmes including

eni ram ne

pip erobd;m:i[ ethmeﬂcfdlaiﬁi)n.es Rexpphieime (PyrBamiednindizolimy, cthanolamines
ram ne Mal eate and Pseudoephedri ne

(dlph%yﬂﬁam@)e CEPIRKABEr éowéﬂnanw&;w%@ﬁé Simenhydrinate),

T s e L e
bromphewirdraiing, ang thl@ftmme); |pn1z€mzizimss Neytodiaine, laynidoxyzine, and meclizine),

udoe hedrl dr.ochl.ori de Drix ral (r .
tricyoligy B Gy Gs A BUHEAR G POF b ROHER TR A o rataging)
(ii) seADEL RRERAHN ﬂnﬂanﬁﬁgtaﬁﬁﬁéédi%ﬁﬁﬁ%r h&ﬁ/a§iﬁef &dt&hizole, cetirizine,

Drixoral (r) Cold & Aller gy (containing

loratagias, i ehesiete waﬁﬂlﬁtﬁbnwz@mt@ealnﬂoqabmgwﬁ@mahéme (iii) third
gener@h aﬁ{lﬁ)sﬁm%érsa mﬁr% L{% I%g?cetlgi Flng, %e%forxi%[ (? g% ang rﬁeaxofenadme

(iv) otHaanIﬂlb&@ﬂBexﬂ hisfegnibel kdledse,)includglp afeid thét@ @eYodioMy) @nd nedocromil,
Br onpheni ram ne Ml eate .and Pseudoephedri ne
Ha-reog)qF aiRgQyite metidas.aawtifpe) dfagatidng, agd Hi- and He-receptor

s EAIARPLLAIBABUAGIE i s e

Br onpheni ram ne Ml eate and

PZGUdO&ﬁFedrETB{%dr ochl oride), Rondec(r) Syrup

‘ont a heni ram ne Ml eate and

Paay @&%@Bﬁ%id}&n}ﬁédfs@&ﬁi 186 c&@positibrslaldraM d the invention.
(cont ai ni ng Bronpheni ram ne | eat e and

Exempiglé/mépﬁ@mldﬁ arlog medmt dadited up,tfmbmn(:,rf}utm@sone propionate,

I
budesé‘ﬁgy oep 1{1%105%3%@ ng 8 8?? %PN? e%talgll one aflumsohde flunisolide

hemihgéitate istantstlingsnd, Itlﬁ}dmhdemo(om Hebfoﬁietl@@ﬂxﬁ dtdleMethasone
anti hi stam nes, _includi ng piperoxam ethyl enedi am nes
dlprope%l&y é}ﬁ?lﬁ%lo{l?)ﬂqofﬂélﬁpﬁé)bet%?tb%s@lﬂ? AeometaiongnPPaIAtAzYe

furoatedh8 H&ngea 'c'ﬂngﬁgn& ﬁg%og&)ﬁ%ﬂen %et@ﬁ(%«{hﬁﬁl%%é prednisolone,

cl emasti ne, drinaté
predm@qnteemmd@ambmatmisltlmrmfam ne (chl orpheniram ne),
dexchl or phenam ne, bronpheniram ne, and triprolidine),
pi perazi nes (cyclizine, hydroxyzine, and necli zine),

tgi cycifacd OfaBiiBfazi ne, alinmemazine (trimeprazine),
cypr ohept adi ne, and azat adi ne);

Combinations of more than one surface stabilizer can be used in the compositions
comprising at least one antihistamine and at least one nanoparticulate corticosteroid of the

invention. Suitable surface stabilizers include, but are not limited to, known organic and
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(ii) second-generation Hl-antihistam nes, including
acrivastine, astem zole, cetirizine, |oratadine,
wo@eliebi ne, terfenadi ne, azel astine, | evocabeST/UAN6/010535

and ol opatidine; (iii) third generation

anti hi stam nesm including | evocetiri zine,

desl or at adi ne, and fexofenadi ne; (iv) other inhibitors

of hi stam ne rel ease, including cronoglicate

(cromol yn) and nedocrom |, H2-receptor antagonists
inorganid pharageutical eaeipientsi Sach axﬁdplﬁlalﬁmqhdien@)nouamlymFs Trwd

molec'ﬁﬁélar % tﬁétar%}t%a n ltsp{rg% hl o %%N%C ﬁl{ﬁg%%ﬁg?ra include

nonlolﬁ}lal’loﬁﬁ m&ﬁoidaubﬁe &ﬁ%@ﬁéﬁdrﬁm@rﬁ@@ﬁﬁd' ng to the
|nvent|on Iarg corticosteroids include, but are
$

nBepiesartativg etcanplﬁﬁ of suskaso plabiliperg mcélabdw@ aygmop limitad &0

o RYGHEc ) TPV B0, 1 TEL LA v,
polyvidglpametidasosweliurh dawapi suﬁ‘aﬁepﬁloﬁlfg}sulf&ﬂicel:ﬁeﬁeh@eﬂﬂﬁﬁ casein, lecithin
(PhosHRAEIr 5 UBLA L HRLBHRES) FRSREFRIBGHETC gidebersalfenium
chloridld (:Ql@fu?n &eﬁ%}’g&@éﬁ m6 s&éa?ﬂ? %eto@ﬁégf;)@ gﬁ&ﬁdls&@&na 1o gol

met hyl predni sof one, prednisolone ni sohe
emulsidping iweat sabigan d¢stars @blyOSyetB}delﬁaElbylStt}aﬂns (é.gemscrogol ethers such as
ons, of e th surface tabl izer
cotormiORA AP B e Tl P & B EF g DAY EMERS kB futy

acid e@érk l(élgSH@rﬂoﬁﬁnﬁfﬁlﬁll?bvdlﬁﬁﬁatT%S@%ﬁ&péﬁ d % CTJHV@&I?ZO@ and Tween
corticosteroid of the invention. Suitable surface

80® (il fipesipherichenmealeieoltsthylenecelyrols (cigw Castowaxes RAGKR wnd 9348
(Uniof? Egﬁ)%ez)ﬁﬁgg}ogg{tg}agﬁe Stgiﬂg‘[ Q%SE(FEIIAICS% o%xd(foﬁd hgsmhg es,

exci pi & Vari ous
carboxyeietiintlcedluiage wElcim, I’caxﬂ)bkﬁhethybélﬂaﬂb&, sodfiﬁh SMtﬁﬁ@élRﬁMs‘é,
Sur f tablllzers i ncl ude nonioni ¢, ionic, anionic,
hydm’@fﬂhy Qﬁﬁe osgyPsamelioss plhplates pprcarstalimescellplose. auagmestmy o

alumnﬁff@gﬁﬂlzﬁé tﬁt}thﬁﬁ[ﬁtﬂﬂﬁﬁ lgélgflhkeaaﬁdq%c }'\?Ar &1 3. %étﬁano BhyTbutyl)-

liTmted to hydroxypt ose’ (rHow
phenohyqlymartvith S‘él)ylenh yarderapp famaldebldai(abeenown as tyloxapol, superione,

o L R RARYL oL 505 e R R BB ppomerso

ethyleAdbEIaO Rt %169?])3116 884EY; Phlox MM CRE | BotrdtiOD S, AR known as

t ragacant stearic aC|d benzal onlun1chlor|de
Poloxamaing .99%@5%@}13& @tetrgﬁyxémnﬂl blmh seradmnat derived fiost seqpeitial

addltlozﬂ @gﬂyl og(gc?(';‘% 61%1:"“%(' (i tl%ﬁﬁeen\r/@lat‘néne {]?A%g\{fygag?tte

Corpoﬁitlbﬁj’ BarsppdhyaN ot micﬁmﬂ8®1@00308) PBASBRY ¢drlayite Qerporation),
tor oil deriv tlves g} eth | ene sorbitan fattg .
as -

Tritong, & ¢00R etch fseng! y 1w belyaiver eilkmne (Robwmaas bisas), Crodes
110®, WBEDSR @hixdue Br Qﬁ:r@se%teara-{é"@lﬁf]su%%é NisPathtd W&S8a Inc.); p-

isononylphenoxypoly-(glycidol), also known as Olin-10OG® or Surfactant 10-G® (Olin
Chemicals, Stamford, CT); Crodestas SL-40® (Croda, Inc.); and SA9OHCO, which is
C18H37CH2(CON(CH3)-CH2(CHOH)4(CH20H)2 (Eastman Kodak Co.); decanoyl-N-
methylglucamide; n-decyl (-D-glucopyranoside; n-decyl (-D-maltopyranoside; n-dodecyl (-

D-glucopyranoside; n-dodecyl (-D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-(-D-
glucopyranoside; n-heptyl (-D-thioglucoside; n-hexyl (-D-glucopyranoside; nonanoyl-N-
methylglucamide; n-noyl (-D-glucopyranoside; octanoyl-N-methylglucamide; n-octyl-(-D-
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80(r) (1Cl Speciality Chemicals)); polyethylene

gl ycols (e.g., Carbowaxes 3550(r) and 934(r) (Union
w@2a00bi1a2y) , pol yoxyet hyl ene stearates, coll oi dBET/US2006/010535

silicon dioxide, phosphates, carboxynethyl cell ul ose

cal cium carboxynet hyl cel | ul ose sodi um

met hyl cel | ul ose, hydroxyethyl cel | ul ose, hypromel|ose

pht hal at e, noncrystalline cellul ose, nmagnesi um

alum num silicate, triethanol am ne, polyvinyl alcoho

glucorgymarmsidegogty] (I—DSh@th@D}v}&mBIshyst BEGyph)osplpﬂ@l(d:) [PEgbtiyiesterol, PEG-

ot SN S B L LB Y I LBl o0 IO, 8o o
vinyl ﬂwmmah@gnd:@ﬁﬁrace@&d 1RS¢ Jand WY 19k, ar e bl ock

copolynmers of et ylene oxi de and propyl ene oxi de);
pBryxReles plusefd cationiqairfase sf@b@l@@(s includg, but dempoirtimated to,

riy 8 AT 852l MU el el UGB ARI 258

nonpobnw;d @n@oﬂmisd eu%omé z@hﬂﬁf}ﬁcﬁﬂi@st%ﬁhﬁ@s tp@l}eﬁJﬂYdtl‘?}ﬂ id@Rhe
t1on ar si
anthr;%*&) 1\1/1% Eq% c%trrp?l%qaj@fp (O@Agis w&g%ppbflysme
I
SRR T OBl Ayl el

brom1¢e1()’(MMTMABc)h hewl@syﬁmha&glaﬁm&umndﬁﬁnﬂe@ﬂmnﬁa&m&d

polyv%?@r OS di %ﬁ%&jfté}meetgywp% rylateaqhggtlwﬁ S\iate s Other useful

cationfd slta['blﬁz@a nklu@é, bavhleaot BRited & @Qﬁ&mé %MQ S%Sﬁ‘ﬂuﬁ?bﬁoslggomum
Stanford, CT); Crodestas SL-40( oda
and q@ﬁg@ammmﬁn@m ¢ompounds, such as stearyltnmethylammomum chloride, benzyl-

di(2- clﬁoﬁs'é%g/g}g%&n o noCH§1)nt r%néchg_cbﬁpét%n}?ﬁ%i éélg%%unn? r(1:hlor1ge or

bromide, Bacginucmﬁﬂllyaﬂlthyﬂtﬂﬁyetﬂyl@ﬁﬁﬁbmﬁm%[@ide%@}Sfcﬁﬂlﬂé| &0y triethyl
n- do D- gl ucopyr anosi de; n-dodecy

ammopinfy %ﬁ?@% fery] dﬁ@@ﬁbﬂﬁwwwﬁm mmgnwaa‘fhl@@e or bromide, C12-

15dim[(9t:hg_?1% &x&[eﬂ?g ﬁg ?r H‘{? u%g%%orng% %%neaheyl hydroxyethyl
ammomi(unncrhquhdd‘drréirbmic@l myastyﬂ‘m;meﬁhyi a;zdmc(mlﬁn aghethylpyifandauge;
| - N- et hyl

dimet}fy‘l"gano _r(u_rxﬁa}u[%g‘a&lui CXe ralgud Lae.x{,)fl dimethy! (ethenoxy)4 ammonium
chloride &2 tr&th e Nrem%w(@mEGCﬁﬁm ﬂi J198RRRNR cHroride, N-alkyl (C14-

PEG chol est er ol derivative,

1 8)d1nm@@d\hep@ﬂ1amrwmm@ammgﬁﬂ ﬁet@ded:}glg]@zeyhméb enzahadmm)mum chloride
monol}%lapa% %%étﬁgloédd?cﬁ/e X@F%{umrg@ﬁlga : 4\?-8]?( ﬁ%rg]%/ (:9 1391a4§ %t eér-tgyl 1-

napthy$rt161i1§t:zﬁm$1t>ﬁhbhi iHede, trﬁﬁétﬁ{ﬂlﬁmnﬁdﬁurﬁlhﬁhd@blklyl -Hh&Bylh®monium
yners, bjiopol yners ysacchari des, cellul osics,

salts aléfl @@P@d é%netwé@mamnpﬁad . lagr) trivaetB il aprmenigmcdvgrslenetboxylated
alkyanggfzﬁkﬁala %ﬁ[ﬂﬁrﬁf)hﬂgf s‘:altsaﬁla)% lafg é@l‘b%}/latgsd/ rt]il%ﬂ(}l]l ammorﬁ}lm sal

Inrum an Ium cnl orl
dialkylbabicon ld[allgl'hmmbniunpmldsr,lda; N-dids@yidinfetiy¥ biynsionéum chloride, N—

B pobrere Bolmel Tl
naphth@ﬁ?fékhﬁeaﬁﬁhéﬂlhﬁ%mﬂcﬁm Ab&eBy R A B MR oni@A hloride, dialkyl

benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride, alkylbenzyl methyl

ammonium chloride, alkyl benzyl dimethyl ammonium bromide, C12, C15, C17 trimethyl
ammonium bromides, dodecylbenzyl triethyl ammonium chloride, poly-

diallyldimethylammonium chloride (DADMAC), dimethyl ammonium chlorides,
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pol yvi nyl pyrrol i done-2-di netliyl am noet hyl
nmet hacryl ate di nethyl sulfate. Qther useful cationic
w@@bilbi4gers i nclude, but are not limted to, PE/USIWE010535

i pids, sulfonium phosphonium and quarternary

amoni um conpounds, such as stearyltrinethyl amoni um

chl oride, benzyldi( 2-chloroethyl)ethylanmoni um

brom de, coconut trinethyl amoni um chl oride or

brom de, coconut nethyl di hydroxyethyl anmoni um

alkyldohé¢tbylahenomiuth helogelgdesgdempgtyl hirettetl Aapinomimmohloride hl or i de,

s Sl TR SO N B SR g o

tetradé‘c'?itﬁfrﬂeﬂﬁlla‘i’ﬁm@ﬁlﬁﬂ? ‘tﬁ@mlcﬁsoﬁfé trﬂicfﬁ&ﬁ%bnﬂ)ﬁj&ﬂ&ﬁ'@et lIQUAT 336),
ammoni um chl ori de or bfom de, nyristyl trimethy

POLY&v i tatratmsylagpmosinng htcemdb eh@nwl tlcillnn’@b’}a}mnmmm;hromlde choline

s PRI M08 B BERT LR S bR Btk e

compduad@¢(shid) 6 sreiriylileniax of%ﬁ@@nﬂ@lﬁéﬂrﬂﬂirﬁ@nuﬁcﬁldﬁ&) cetyl
(C14- 182 di net hyl - benzyl anmmoni um chlorid

pyndllmufnehrp |chipisieialige falis ofsiatsrzah Ry pielalkylamines,

wAFREPINREIR QU TRA R ChASR] cOTTRR) LA BBl s amins

such aaa’]“klyhmumsc; hiaﬂ«yilajlmnei, allmd&lbryﬂu&mpmydnhnylbmslpbﬂennnes N,N-

dia11<Y§'|Favatf§léfﬁé% Kfy?% i g, i sl Atich S i ppnine acetate,

stearyladﬂiﬁﬁ@ 'aé’éﬁt@ Q}flbﬁ?dmﬁhhw bt 88y limidazolium salt, and amine oxides;
yam do di al kyl ammoni umsalt and/or an

imide ezdimnyn aalédpxomralddwua‘@mmym acrylagades; meitglatgd geeremy polymers,

such o Bty B TR T e P B o R e

chlonde}{mialmiflaﬁle gubt al kyl (C12-14) dimethyl 1-
napht hyl met hyl amoni um chl ori de and

dOHECS R HEY ﬁ@ytlwfa%ﬁﬁ@hmﬁﬁ%p@m wreful gptagrig purface

stabiliRgd ﬁ%%%r@é}i WE%‘%\' eg %at ?ﬁr%drfatc %1%1%? %%Xllytlcal and

anmoni um C
Biologitdl @vildetiorm{Ndyrceldasikyt, 1@94DEPh@ﬂd ]armmhanghmﬂzﬂﬂtom Getiorfid 2,

Surfac(arnltsell)ﬁyqlcaé ﬁﬂr?gﬁ{i%%ﬁ (}:\/ﬁa{%n er, 1 9nl1) dz?nsd L. %?cdh%:c}gdbggéorllc

Surfao@éf?lltsy @r@érhé/ bﬁélﬁﬁﬁ&}’dl\@%@éﬂb@hg%ﬂ de (DADVAC),
di met hyl  anmoni um chl ori des, al kyl'di net hyl anmoni um

thmgémn@he‘s surface et@.blwzemtdgdy renpolyingnt chinpeyme such

benzalg ?q?(%h%ﬁ?r n%u%ﬁ?pg}%}r}n% a&glosphomum compound, an oxonium

compdu@ll raﬂl@ﬁ@ﬂdhﬁfdoﬁﬁfoﬁﬁcﬂ QNgaE Bhid B h@ﬂﬂeﬂlﬂlc dmigdyihd, a uartemary
trioctyl amoni um chl ori de (ALI QUAT 336), PCLY

phosph@puwmuawmwmmmun%@ﬁ@whmum ﬁ@mnymaim@ Amgranium

o BT 5 SIS OG5 S A RB SDRLIG T e By st

ammoﬁimhommiﬁnmdmmumﬂg ahsieniunasorap@ardy hid qunpeinany shironivde
aryl di moni_um chl or ridini

compaghp e Gt ST BRI R D agos gt at e o HRIR2RIRACH)
PGJ Y oxy&lpriral Ky harenss,
(i)  one of R1-R4is CH3;
(iii)  three of R1-R4 are CH3;
(iv)  all of R1-R4 are CH3;

) two of R1-R4 are CH3, one of R1-R4 is C6H5CH2, and one of R1-R4 is an
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M RAPOL and ALKAQUAT (Al karil Chem cal Conpany), al kyl
pyridiniumsalts; am nes, such as al kyl am nes,
waoelc@bkyl4admi nes, al kanol am nes, pol yet hyl enepol RerUsme6/010535

N Ndi al kyl am noal kyl acryl ates, and vinyl pyridine,
am ne salts, such as lauryl am ne acetate, stearyl
am ne acetate, al kylpyridiniumsalt, and
al kyl i m dazolium salt, and am ne oxides; imde
azoliniumsalts; protonated quaternary acryl am des;

alkyl mahhqﬁm/aﬂcaqu apmapylesgl ymers, such as pol y[dial | yI

o0 i NG BTG OTL BN AI T COpRaP, sl pne of Ri-Réis an

alkyl ﬁi&ﬁﬂ&*rﬁﬁé&e&?&a&%ﬂ aﬁmﬁ%fﬁ%ﬁe stabilizers and ot her
useful cationic surface stabilizers are described in

J(viQr o&%o afiR1R4 8¢ AgBrandCat iodRil RBisrthagtoantGSHS(CH2)n, where
1 Anal yti cal and Bi ol ogi cal Eval uati on (Marcel Dekker,
>1994); P. and D. Rubingh (Editor), Cationic

Sprifipc twabsR 1-Rayst O3, Ghest B1-RY i§ MBHGEH2Dakk o of FORRY

and J . Richnond, Cationic Surfactants: Organic
Comp@?ém@ﬁﬁ*@nebﬁfﬁm‘@m:mkker 1990). Nonpol yreric surface

0 d
ptabL) RERDER PR SPLHDRPL MR ERIREDS Pt brri-Rs

compmﬂmap]em‘uonahalogqmund an oxoni um corrpound a hal oni um

ALt R e KA TS S R

Complq&ggp&ggqonge @mlﬁdgﬁiéﬁm conpound, an anmmoni um conpound,
a hydroxyl anfroni um corpound, a primary ammoni um

cOnpoutvl oER s&elome 613 adronn |oﬁR11db4mcamh¢nylarutgpt iary

SR R SERPIS 3RSl TR L pR TR SRR
formJIa NRIR2R3R4(+): (i) none of Rl R4 are CH3; (ii)

Olﬁcmfonlffibuﬁds ingludkiXut éfei Iio)i htﬂﬁtl’e& @o Qfehﬁialkdﬁﬁnﬁl EElofits;
[ of RI-R4 are CH3 of RI-R4 are CH3

benze{3pB g Ciie e Py OB ABOHD Chlaﬁée ERA T dquegikonium

chlon&@ %’aﬁlk%?m%lﬁ Eélﬁg?&%f Q[%%Kﬁh&@m% &ﬁg%%a om'[:%%f %{Hﬂ%me

hydroﬂmoradel,(ylhloxaﬂialmeth:énamlmlémda:(mmmmamerﬁs dlstemnytchmoﬁmm dhloride
re CH3 a e of RI-R4

(Quat%wgt aﬂ%%ﬂecy Jéj?eéhﬂgfhy[ﬂaenzy ammonium chlorlde (5% rmulg 14),

Quaternium-22, Quaternium-26, Quaternium-18 hectorite, dimethylaminoethylchloride

n>

hydrochloride, cysteine hydrochloride, diethanolammonium POE (10) oletyl ether phosphate,
diethanolammonium POE (3)oleyl ether phosphate, tallow alkonium chloride, dimethyl
dioctadecylammoniumbentonite, stearalkonium chloride, domiphen bromide, denatonium
benzoate, myristalkonium chloride, laurtrimonium chloride, ethylenediamine
dihydrochloride, guanidine hydrochloride, pyridoxine HCI, iofetamine hydrochloride,
meglumine hydrochloride, methylbenzethonium chloride, myrtrimonium bromide,
oleyltrimonium chloride, polyquaternium-1, procainehydrochloride, cocobetaine,
stearalkonium bentonite, stearalkoniumhectonite, stearyl trihydroxyethyl propylenediamine
dihydrofluoride, tallowtrimonium chloride, and hexadecyltrimethyl ammonium bromide.
Most of these surface stabilizers are known pharmaceutical excipients and are

described in detail in the Handbook of Pharmaceutical Excipients, published jointly by the
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(viii) two of R1I-R4 are CH3, one of R1-R4 is C6H5CH2,
and one of R1-R4 conprises at | east one heteroatom
W@ 2oop/102404 of R1-R4 are CH3, one of R1-R4 is COoPEIZHR2006/010535

and one of R1-R4 conprises at |east one hal ogen; (x)

two of RL-R4 are CH3, one of R1I-R4 is C6H5CH2, and one

of R1-R4 conprises at |east one cyclic fragnent; (xi)

two of RL-R4 are CH3 and one of R1-R4 is a phenyl

ring; or (xii) two of RL-R4 are CH3 and two of R1-R4
AmerigaePhanabsutimhi Absatiatiof ambfienPlarmSanhicd SupieinoSGreat Britain (The

i ncl ud bu e not. limted to,. behenal koni um
Phamiapirysicn et AL SRR P GPPERE WG Py EPHF-um

chl oride, behentrinonium chloride, |aural konium

crbaEbAEPoIAERI koni um chl ori de, cetrinoni um broni de,

cetrinmoniumchloride, cethylam ne hydrofl uori de,

chl oral | yl met henam ne_chl or.i de&é}%at ernium 15),

dPevidensplymesiathecRIngY gefacostbdizssht ve in deygadsting an

nj ect%&@ﬁﬁﬂtaﬁﬁ@%ﬁ?@%&%%%%?ﬁlcﬁé%@?tﬁ?nu rT1202\?'5(’10116 polymers, also

aterni um
knowrQuecdyvidente)l fohidotion j RNEP, anil poiyiridydpyirrodidbiny lacddodd ingtier the trade

T AT ST e
polyd%# fEJ‘ﬁ’iQ&Jo {}al! mo?egéﬁ:éﬁ%]% & ¥herfle A anRISPARL -2l R o BWinone

oni um chl ori de,
polymédiscntlddenyl-2ppoolidinbendcdyies, Pstidanapdpmensrrcidodndede,

dom fhen br.orrife, dﬁ% at oni um beglzo te, .nﬁri st al koni u
commgyallyiagd, STE TP SRS RSP0 TRlcC R ey pighis g sygom about
10,00(&’[%‘5\6@[19%6,@()! HongUBO bR Y drseEidcAhddBer fBY 5 'dﬁ%cﬁ‘@pound to

il , iofetam ne h%;dr ochl oride, neglum ne '
be admipghteyedioos indemashéyotidenegotonérumust hier 4 nhelecular weight of less

o BB RO EB AT GO b gyt e
difficiBfy@d¢agink @ld boBybent oni t e, st ear al koni umhectoni te,

stearyl trihydroxyethyl propylenedi am ne o
dPeidenst palrerg are RraparadhbY.i fRbeHat PG MCBPS 8 Brocgsfe comprising:

() ooRHRE SV IR R, TR MRS OB B0l Horb U588
synthessg() ideinydso gondting thedeb blitaleliblioveti@ipat ati200t teforwAdbook
of Pharmaceutical Excipients, gubl ished jointly by

butyrolasgone andEn rektingrabeinreladpnow s enganimtoameld phimolidone.

Ph ut j Society. of .Great Britain (The T

subscif 3} REAEHH 8 o068 st 81 o BuP s efier pabmpgpton

carriedeuteiyrheaying i e ereenceBeH,dane NIDJ. ySre The Reviklbimex, 10™ Edition,
olyners are exenplary surface stabilizers for use in

pp. 7585 (Mg

fokt& fQ-drhaway, NJ,1983).

The manufacturing process for povidone polymers produces polymers containing
molecules of unequal chain length, and thus different molecular weights. The molecular
weights of the molecules vary about a mean or average for each particular commercially
available grade. Because it is difficult to determine the polymer’s molecular weight directly,
the most widely used method of classifying various molecular weight grades is by K-values,
based on viscosity measurements. The K-values of various grades of povidone polymers
represent a function of the average molecular weight, and are derived from viscosity

measurements and calculated according to Fikentscher’s formula.
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I nj ectabl e anti hi stam ne/ nanoparticul ate

corticosteroid fornul ati on. Povi done polyners, also
wohe@enozas4 pol yvi don(e), povidonum PVP, and  PCT/US2006/010535

pol yvi nyl pyrrol i done, are sold under the trade nanes

Kol I'i don(r) (BASF Corp.) and Pl asdone(r) (ISP

Technol ogies, Inc.). They are pol ydi sperse

macr onol ecul ar nol ecul es, with a chem cal nane of

| - et henyl - 2- pyrrolldlnone pol ymers and

| Thp mipight-aggregodf te mni@ubm Mwéﬁ,sl\/lwpwled@qudwmeds that

measfi B AL SR (GRS L AL 58 B B0 B
provided nf)€cull 4 v@é@%’dﬂdaﬂa%r £0Qrd ad)ﬁlﬂlﬁfcflall-&odv*éﬁatiﬁ Bbvio@SpdAymers, all of
surface nodifier for a drag conpound to be

whichggsofikleer ed to a mammal, the povi done pol ymer nust
have a nol ecul ar wei ght of less than about 40, 000

dal tons, as a nol ecul ar [ of greater than 40, 000
dal tons woul d have difficulty clearing the body.

Povi done polyners are prepared by, for exanple,
ReBpddener ocdésValvenpri siig: (1) Mot ai ning | Mn

1, 4- but anedj ol from a¢papdmye: anilesuspt-dehydDalyni)he
Rep@sneltit adi epe 1synt heszgioo(2) dehyds ogenat 1ing t hes oo
15M but anedi ol over copper at 2p0 to forn1g-

PHLII A ECt o d roI | g‘éb(‘)' "ngs,ggO*y' ot actione—whiyas

AS nia to /isF pyt 'one Uent treatment

h acat vl al ves e )“ n¥| talalalan=Ngd
E&EVW%r?zat (b lfs carrlééogut byﬁﬁggﬁﬂwg in|the 1300
BFesence of | H2O and|NH3. See The Merck Index, 10th

Edllidoori7 pp| 16881 ( Mer cR,380C0. , | RAbOVY,0000, |1983) .2,500e -~
Bﬂ%ufacturiwg process for povidpne pol ynmers |produces

RBIMERLS®CONbABNI NG| NDI 859b6s O 2@0@@19@%)0@”3' n er@@(ﬁ)
d‘"’ﬂe a'dé"é’ hfq; ciqlgdu"fcf"w t?é" greﬁ'ter t\hg] QU lOB d %ﬁ golymer
nte

s not %%ef% SR TR e %‘?eaef)%wvli%qa mngsfa%e&do@re lly e,

injecteddcause it is difficult to deternine the polyner's

cul gr weight directly, .the npst wndely used net hod
8 e oA Dl iAo (e agoheE o o Molecular
Welghk apa M ds th Fekght ghergpawalsrelpr waighbir e determined by

light spattesingagd ghrazegnirgiygating m@mtmdm wipepity measurements.
represent a functlon of the average nol ecul ar wei ght,

aRGs AR tH@HétX Q'th S TRAARERIEfhhe
cal %u | at ed éng ?%B kent C %uYa“”hbk
povidevei ppymery émraggctabletfbﬂnuiwﬂlcmsuhdudawbu‘ghb noﬂ\ﬂ!mnedsto Plasdone C-
® t hods_4 hat asurest he wei ghts of the
15 I{jﬁ@?‘{}’iﬂ?@ﬂgﬁg@ ﬁ%ﬂ@&n ]e7d1§F @aﬁKg)Ehcgy% |®ght scattering.
Tabl e 1 provides nol ecul ar wei ght data for several

g?gm;‘gN'gﬁbﬂ)ﬁ/rtﬁiiﬁité @Bl GcRRY LIPS tRR sigers, all of which

As used herein, particle size is determined on the basis of the weight average particle
size as measured by conventional particle size measuring techniques well known to those
skilled in the art. Such techniques include, for example, sedimentation field flow
fractionation, photon correlation spectroscopy, light scattering, and disk centrifugation.

The compositions of the invention comprise at least one nanoparticulate corticosteroid
having an effective average particle size of less than about 2000 nm (i.e., 2 microns). In

other embodiments of the invention, the corticosteroid nanoparticles have an effective
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TAJBLE | *Because the nol ecul ar weight is greater than
40, 000 daltons, this povidone polyner is not useful as
wa@:2@anbree stabilizer for a drug conmpound to bRCT/US2006/010535

adm ni stered parenterally {i.e., injected). **M is

the viscosity-average nol ecul ar weight, M is the

nunber - aver age nol ecul ar weight, and Mv is the wei ght

aver age nol ecul ar wei ght. Mv and Mh were determni ned by

light scattering and ultra-centrifugation, and M/ was
averagtefeeticie nizd oblesy than ta'Bant)l 9ﬁ@amufee$rmah aboﬁaﬁé@inmo ldshithan about

1700 ]gl%t @g%;al?%e}g égg(? Tab eés é@@ pé%“n.gS@(g@nJgﬁ%t%@% about 1400 nm, less

than a'b&htel%b@%r? 1459 ! a%htoﬂ%o'n% hasd ﬁlanbaBBulalrl)@O'ﬁ% l+sb glxatlled@out 1000
0o, Plasdéne C 15(r), Kol l'idon 12 PF K3l on 17

nm, 1€l9$'-(ha_)l abeut®OR @i, ileho ﬂl@&(opylt 804. nnNeicﬁsrﬂamI dbout H0enm, less than about
650 niy st R o ol 5% bt i Tend i S g tan

aboutA80 bt leds HaA@bas 4V N6 th HEVEIingNads tRa dbost 00 nm, less
si ze neasuring techni ques well known to those skilled

than abgutt298 ram,tless dapprpbout I rpudsssitha dhout 1§brmeleamipriabout 100 nm,
less tlﬁﬁ%bgﬁnfs%ﬁ R léss %a% afb QtV\éJ 1{130%1 'rg&%ﬂe? %yili%gggc%ﬁgrh%ﬁ rélﬁthods,

correlation sp ectrosco tscat
nnmnaﬁmy;mﬂﬂmﬁwpmmpnihenammnos|t|ons of the invention

Fiiteoie S EEERH T T
50% cﬁ‘l?ﬁ’é‘éora%%r&@p{ahw?es’hage g?&lrtﬁ[%sskze lleﬁ RLDEE eﬁgpc%' AVBRLS by

of the 1 nvention, the c tlcoster0| nanoparticl es
weighhaee less tl@(nfaé)ouﬁ 0HA\vren. aﬁeh ‘pffecityeaverage pefticlesse tih dgs than

about jg@@lmlla aﬂ]g}astlagglét iOU Plf tﬁg g%{nc% %8ldr:ﬁzﬂrtu}lg§§avtcﬁas¥e of less than

about 3bOVEm1 386 Ridhsh&BSy thdaBorlAtbd 4RHq® The$8mb Rethue for the
about 1300 nm | ess than about 1200 nm | ess than

other paticle sizeo referancadabave. Harptzgs sutbod Domis g4 lepss sboutfQpo, at least

about ?gg bt I%QS‘Q ab&lt 806}5 3t fe {)qugb%g%lé%mgp ﬁaﬁ%?llht%% oIP ?1{' legg %ggut 99%

éss t han ess an "dbo
of themmncbﬁsﬁnd paticiebbate HRLticlakize €38 tHahalte elfetive 2QQagun. ., less than

n about 45 m | ess than about 400 nm | ess
about@ﬁ@% f?ﬁithgseb%lgp%g@» tepsmihan gRRHt 1800 Mnfict ess t han

a!ﬁpﬂ'lts @\%ﬁltﬁm the Fage E&%Oa&%q{anglg%laﬁhe cgﬁﬁo%}&%ﬂl %ﬂ%&rﬁtion is

ess than about 100 nm ess than about
the paotlcld: sssb@lhwnwladm 66%50 tlmnorh?@st‘m}id peetidldsyfall, by weight. Similarly,

D0 e B3P Qe Snalaie. o O ol 8l Ser Ry i

coﬂlc&téﬁléﬁaﬂlﬁ%fallh@ﬁw@@ﬁﬂt 2000 nnt' neans that at |east
50% of the corticosteroid particles have a particle

size less than the effective average, by
Concentration of Antihistamine, Nanoparticulate Corticosteroid, and

Surface Stabilizers

The relative amounts of antihistamine, corticosteroid, and at least one surface
stabilizer can vary widely. The optimal amount of the individual components depends upon,
for example, the particular antihistamine selected, the particular corticosteroid selected, the
physical and chemical attributes of the surface stabilizer(s) selected, such as the hydrophilic
lipophilic balance (HLB), melting point, and the surface tension of water solutions of the

stabilizer, efc.
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weight, i.e., less than about 2000 nm If the

"effective average particle size" is |ess than about
wa2ee/1mIp4 t hen at | east about 50% of the corti POBFUS2006/010535

particles have a size of |ess than about 1900 nm when

nmeasured by the above-noted techniques. The sane is

true for the other particle sizes referenced above. In

ot her enbodi nents, at |east about 60% at |east about

70% at |east about 80% at |east about 90% at | east

alﬁ’mfcrabls%he@pnwntﬂa’éas of thb oatticegeont canhvercomi abost 2. Hiedo about

0. OOI%argitol Cz!%beo% Bg’y %o %@5 h a,r{)rﬂspi Zgb%%@%},{&age%tg) 5%;12{)2\%@& based

on thed ey E:oﬁh@fﬁ@d liirfél,gh't 85helchARoBR arkBAQeRdnBubface $tBbiliA&, not
i.nvention, the value for D50 of a nanoparticul ate

including @ﬁh@ro@qcmimtﬁ Highposincewrations ehide pelie ingredishizare igehayolly

O% i coste particles fall, by
prefel%& ﬁ(ﬂP% rq%§?§r]ﬁ§6°}éﬁt8n@§§%ar e the particle sizes
b@keﬁ&vabm ﬂi& cBﬂ%nﬁﬁdoﬁ&%urfa&é ﬂ@lﬁhké&f&bﬁ/the Qﬁrtichﬁermd can vary from
corticosteroid particles

about 6 3% ihalroat PSROLr eI APt %%rre abwﬁr%p?aﬁa,tql ér@rlaﬂ@ut 10% to about
99. S‘V(Q‘%g%éf%ﬁ l?d’ s€d n Iﬁncgtaﬁwlﬁlﬁﬁgd b gﬁtzo?rtﬁ‘e JJEECJ %lr@i:a}eig at least

ant i |stan1ne terold,
one swiree stabﬂraeleneitmb]mﬂmgeartharanmpangs wi del y. The opt i rral

a unt e individu one depends .upo .0

o TR0 anbodiRen b in itionn o B0 E Sr0eq SR BpLISRs, the
amouﬂtﬂfﬂth@ét'lé‘e[st & ﬁﬂtﬂ'&ﬁrﬁﬁl@ 'ugthé %bﬁ?}%ﬁﬁonst J&@oﬁmgstb Qﬁ’é in®&ion can

chem cal attributes of the surface stabiliZzZer(s)

range Sigineahont 0. 190 ehould Oth dyhyaighspanid the amppeiithd & 1¢zat envce
ac nsi on of water
COﬂw&g%ﬁﬁd%%ﬁaﬁ q%ﬁﬁgblgéﬁ |zeP°utﬁ%}E¥ gigbly, t he

C WVicRtbrnadlbed i9hn hdiesdtoht beapdseti@Hsbf G inVéltionfch® Bdmprise an
about 99.5%to about 0. 001% from about. 95% to about

antihigjarmope ab a cpRGsHiTAlRILEC legtrsd from Asogroun) coggstipg ofyabyfh 0 mg/mL or
more, QG&le O@%%/ (‘é}q{l %‘EFQW& y}ﬁ‘L gp}n ?J af)g\ﬁ 408 nix%/mL or more, or
r ol and’ at I zer,

‘corticost ast one surface sta
about 1660 mghaludi ng ot her exci pi ents. Hi gher concentrations

t he, activ redr are neraII referred from
o o Ry et REpePRS fﬁreyoep g e BV Rtop AR fOompHSs 2
cortic6 A6 RNt aaloh&ht@fios b’élé(ﬁ&?ﬁ@ﬁﬁﬁé 1‘0%1 Cohs@tin ?Qﬁ about 10 mg/mL or
corticosteroid can vary froma 0.5% to about

more gtbomg@%mg/ndn@rabWt al®upeq mgébb Qr m@ge, 8byutdO0 frgimladyauere, or
abmﬂ%@dﬁ bout 99.5% by weight, based on the total

ConBIENE “dry weight of the corticosteroid and at | east
one surface stabilizer, not including other

esci pi Other PharmaRutioildidigsitsof the invention, and
particularly for aerosol conpositions, the

Pharmaceutical compositions of the invention may also comprise one or more binding
agents, filling agents, lubricating agents, suspending agents, sweeteners, flavoring agents,
preservatives, buffers, wetting agents, disintegrants, effervescent agents, and other excipients
depending upon the route of administration and the dosage form desired. Such excipients are
well known in the art.

Examples of filling agents are lactose monohydrate, lactose anhydrous, and various
starches; examples of binding agents are various celluloses and cross-linked

polyvinylpyrrolidone, microcrystalline cellulose, such as Avicel® PH101 and Avicel® PH102,
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amount of the at |east one antihistamne in the
conpositions according to the invention can range from
W@bwat10R94 to about 10% by weight, and the anPCNUSD6/010535
the at | east one corticosteroid can range from about
0.01 to about 10% by wei ght. Wen fornulated in an
aerosol, the conpositions of the invention can
conprise an anti histam ne at a concentration sel ected
fromthe group consisting of about 10 ng/niL or nore,
microadystailing @elhrtgéenb.ndmhaiﬁeé miabotyktalhe celilote @fo30dv SMCCTM)
ahout 400 ng/ni L or, nore, or about 6
Pﬁ%hl%ﬁg& S, 4B Iuing st PRict %ﬂ}?stquagﬂgyef ﬂtew@wder to be
compfeEQéa NGk QB &an sﬁ%ﬁrd'mcﬁféd@ s&éﬁrgs'&é?ééprﬁodta?ct s@aric a01d, magnesium
concentration sel ect fromthe group tonsistli of
stearahcaltiuhktengdtaiandrsilivarge]. about 100 ng/nL or nnre about
200 rrL or nore, about 40g rrg/.gL nor e, or about
60X REENPT SceteaeRate PRARAHRERR 3TH lalesmefﬁnéwgc as sucrose,
thtoP@é’&ﬂﬁ%@é@Haﬁﬁl cye RIRES 'aEﬁa‘i’t@ﬁleoﬁndt a[&@ulﬁl}{ee rﬁ){a%olggaé’f fBlv8fng
onprise one or nore bi'ndi ng” agent s, d agents,
agentd arb Magatiwipt Agedemarksaf ARG goubhbendsn ﬂsmeammams flavors, and
flavoring agents, preservatives, buffers, wetting
thelkﬁgents di sintegrants, effervescent agents, and other
eEﬁﬁrﬁbl@Qt)ﬁpI‘éWﬂ"@@ gre%%sﬁﬂlesof&lt@ Snily1AH A, fo@?%%en
and t dosage form desired. Such exci p ents
benzomwwandntﬂ dalis,ather efermrod| Ipe@hmdmf(ybdnzmg agigesntls aslpwylparaben,

stoonelfSieBRE SRR L eqnof B Ts Raeat Sinef GepiGal 3
quartee@lry U&1ﬁ§@ﬁ1d§@§ckpa[s%ﬁzdlkdiﬂlﬁﬁ cﬁ}&ﬁﬂw nyl pyrrolidone,
m cr ocrést alline cellul ose, such as Avi celliﬁ) PH O

anditable @idents)ingpgo nlzalma@qugé@l;bsac&mtawg iges fillardsuch amd

: I, I | I P
wicro By S OEL A A 6 LIS, LELOTOY apacp v
of anyadftthofor¢doingd. | Exsaigiles dfidilotnts h&hmtamﬂefoctﬁtdblmamﬂmoes,sadl as
ol loidal silicon dioxide, such as Aerosil( 200,

Avice} aﬁ%éwls%@awled Hjl02nﬁgwé%$q9ha§ﬂaég}sawn0b&lreﬁeum ose anhydrous,
and Pl’?atr&‘al{og%@DCﬁ; . & BLQ[ & ,?al&ﬁl‘nl ph%évé{g{t)é stigh %g ER) m%‘ree@ mannetol starch;

ura ener, SUC

sorblteqybuclrdﬂe, ar&iOgiucttrgesaccharl n, cycl amate aspartarre and
acsul fane. Exanples of flavori ng agents are

Qisinteeranty madeiightlpero Polyyipl Ryreplidere, £0BY starch,
potatoas%gcﬁ rrfl’d&e gtér@H Qa[nﬁ’m&ﬂﬂe& ?tgrchésk osgffﬁgﬁcl)s%%oﬁfmn cBos%-powdone,

presérvatives ‘are potassium sérbate, nethylpara
sodiuprstapsh glzecditemnd mixtures thereof.

Examples of effervescent agents are effervescent couples, such as an organic acid and
a carbonate or bicarbonate. Suitable organic acids include, for example, citric, tartaric, malic,
fumaric, adipic, succinic, and alginic acids and anhydrides and acid salts. Suitable carbonates
and bicarbonates include, for example, sodium carbonate, sodium bicarbonate, potassium
carbonate, potassium bicarbonate, magnesium carbonate, sodium glycine carbonate, L-lysine
carbonate, and arginine carbonate. Alternatively, only the sodium bicarbonate component of

the effervescent couple may be present.
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benzoic acid and its salts, other esters of

par ahydr oxybenzoi ¢ acid such as butyl paraben, al cohols
wagol/1e9et hyl or benzyl al cohol, phenolic conpOIHIER06/010535

such as phenol, and quarternary conpounds such as

benzal koni um chl ori de. Suitable diluents include

phar maceutically acceptable inert fillers, such as

m crocrystalline cellul ose, |actose, dibasic calcium

phosphat e, saccharides, and/or mxtures of any of the

f Gr egoiAegosoEDasgdedsorais aiAntdristaming| ude

m cr oc Nasiophitioudate €lortit@saroid Gompasitibus oLtherThvélidd

and Avicel (r) PH 02; |actose such as | actose

NORE wEhB6Lendofphfies dB MNP Bsrosd R tHINALIAREASRE/hdnoparticulate
DCL21; dibasic cal cium phosphate such as

corticgwereithrosepasitions afihaiinvsntios pad kanid dispeisionlacrosels 06 §s:

- -and. al . it isintegrants i-pcl.ude..lightly
e @3 R AR LRl B o) SRS eb R Gk ot at o
s o embaiinentifalicinverdivn, tediefiseidirsplalscbrising the

croscarnel | gse sodi um cross-povi done, sodium starch

antihigp@ag@(%gparg%atﬁicgﬁi&pggro@ch@}%s_itiogﬁ afilledsvegfion for aqueous
: ent V. pl es, such as
disperg e e O O ey R B R R R D o
antihiSamireiasopargarate ceticdsteront tanimsitioms o #@ripedfion ifdrrdrg powder
tartaric, malic, fumaric,. adipic, succinic, and
zerosalf, fafe & iges HeUZgrodRRBIC BHBRCtER R e thAen ol Iggeui g
microf& I RQIRdr &R B &tE S 1R Lo, M dé8fiol £RpleB* @MY rRing the
_.sodium carbonate, sodium bicarbonate, potassium
antihigfaminsfraneparpotlals spuilergewat compaséionsafthedivantion fiyaqacwmls
. odi um gl ycine.carbonate, L-|lysine carponate, and
dispegipgiapiondrdh BEAEO VAT pEr RETBIPTISBRY® ( he sodi um
antihi @ alcliPnab i@ 0Bkitbsteioid fenisitRmy 68 tRhvenauR & dify‘t)ziowder

he present.7. Aerosol Dosage Forns of Antihistam ne
acrosq\gAgpa R Mastmatie acdynapisitorter @BYdYiafi(braboyt 3q feabout 60
microbf (BPtoRR0.TAF ab I 0l bnETSPIRATE 17 ik s PAULEE: STHERE than
about@anjoosist i ons of the invention and |iquid dispersion
aeroso]s of the antihi.stam ne/ nanoparti cul ate .
cﬁsmg&%%f%m%t% h O B BHENOF ARSI, cspntigfi water-
insoluBIERQRH dRRE0i8S cdatRe deMYERE kPhe deBELABTRSREN X @RhELSper lung).
_ conprising the antihistam ne/nanoparticul ate . .
This ig eithedr nospassibledbreairposividifivslt obingaerosehermiletiorfseaf micronized

conicgsggrsgcféngég Eug]rﬁzieﬁg?r?{géfqi%ls %’MMA]_J) I?)F le‘é‘jsr thafd 8}Nedc?ural to about 2
micro§)t A Riingd pdﬂiﬂelhﬁﬁﬁg padii drCask@lyR ey diheest 8ida density of about 1 will
conposi.tions of the invention for dry powder aerosols

have peggpneiliqdiggelss af lesuithan oy peud to aloah pierons. Thasslatinaship petween
aerodﬁglﬂﬂk dlath B0 &&)Qnetric particle sizes is represented by the following equation:
12

Aerodynamic diameter = geometric diameter (density)
See col. 11, lines 18-46, of Edwards et al.; and P. Byron, “Aerosol Formulation, Generation,
and Delivery Using Nonmetered Systems,” Respiratory Drug Delivery, 144-151, at 145
(CRC Press, 1989). A geometric particle size of less than or equal to about 2 microns is
difficult or impossible to achieve with jet milling; i.e., the process used to obtain micronized
drugs. The present invention overcomes this difficulty by incorporating nanoparticulate sized

corticosteroid particles into aggregates having a variety of MMAD sizes, thus allowing for
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m crons. In other enbodi nents of the invention, the
aerosol droplets conprising the
wa@nitchozpani ne/ nanoparticul ate corti costeroi d PCT/US2006/010535

conpositions of the invention for aqueous di spersion

aerosols, or the dry powder aggregates conprising the

anti hi st am ne/ nanoparticul ate corticosteroid

conpositions of the invention for dry powder aerosols,

have a mass nedi a aerodynanm c di aneter (MVAD) of (1)
targetiigonftdragy to yarbisuegiens of the vespiratp) trahdn¢luding deep mhgdtlivery.

1 ] . (3). about 2.t bout 6 .m .or (4)
Do R stsis SR AT oo B-GORDBL AT of
admiri$teation beEHus© Becpll GRS HliveR! zﬁfom%cfhpi@|a8%&ﬁti@1§§ﬁﬁ& bAlg iMto the

wat eri nsol ubl e corticosteroids can be delivered to the
bloodgfzeam vig e gl¥eolindius egabling repid oupasef astigng) . This is
ei r [ . O i ffdcult using
ag%%QgPH®gyﬁﬁﬁgkﬁg§gl%¥?ﬁ$%§¥§%é?ggmégk9icosteroids.
antihi Bemnd/nangpatatilwie cyrtice sfeiol dsorap VAR oFfthd ilﬁasrélﬁddhaﬁspéfsed ri]n an
equal to about 2 mcrons. A drug_particle having suc
appropriats SpINERAPE AT & ABPSIHONEN SATRENSioR %‘51? eytilyptagingpangpastisylate
rtich@¥%BiPcHBRVRIhIiL o B i _
o lcabou% 2 mcr o%s%ﬁ aT g%%g% é}{glnds [ %C%th&v\élgénr aglglrégiﬂhg‘%d%r A
solutioli sreetmprisechoith pagpreitionacpadinigdd eheshrasion and epagseptiae solvent

TR A R .
compdsticibmaphotfivnitbie Blwabe alo®/1e wWhicts8Bne 0ARBRIRkolvents may

Formul ati on, CGeneration, and Delivery Using Nonnetered

have t33}3§teg}péqyed ke £y asdvijorbrivgtable cosadvents inginde Bt axgtnot fighited to,

']%B% P 9) opetric particle size of |ess
Smnt% andégggégé%%ﬁglgggﬁ%§?§%¥€?ons is difficult or

i The astili$temine/aabpaeticulnt bblrtijcesttelﬁgd %drdﬂs@ls df;l’glﬁe invtiton enable
.. process used_to optain_mcronize rugs. e present.
rapid WE%SP@HOBV %&ﬁgfmrﬁql to e ppsad UCsapsuch TS nosigions

dissolVERRPAE bb&bat Bo) réﬁqwgtcbﬁlg?ek%ﬂ RIS ud Mrsol

aggregates having a v ty sl zes, thus
compesitiansi which oraydregdearetgbiothe druscgsilibry neghianiss pragitodsigafissolution
d the respiratory tract, including deep |ung delivery.
an m%@%%mPUng delivery is necessary for drugs that are

| Nag d@ehul@fons ¥&i 818 Be AL Mrai 613 diSFbriSs sHSRPERRR. ITH Ak se
delivery allows rapid absorption of the drug into the

types of {9paslatienmay pafiistemiie(napppartieials certigbstenaid eamppiagitinsecording
11 on. roylati ons can be .in e formof a
o the Bye b AR TR ok BT e AR B Efebaf B Vi water
with ot evithbtiostearr andte sesppading bgemtSuitableisnyrRAtingAgEts BRI sEHHctants,
in an ap ropri%le sol vent or as_a di spersion or _
emulsgn%ﬁa%fr%lrfg?ﬁ Brdifies AeiRh be pelRstrbARIBONI reuT @ prd inorganic

pharm@8&ufic Ql%?&?ﬁ kd %HEQéihfeh&gnélﬂdéavm%ﬁoqg bglyﬂ{é?ss, Fov 1 ular wei ght
surface stabilizer and a dry powder.
oligomers, natural products, and surfactants.

In one embodiment of the invention, for aqueous aerosol formulations, an
antihistamine/nanoparticulate corticosteroid composition according to the invention is present
at a concentration of about 0.05 mg/mL up to about 600 mg/mL (concentration for each
active agent). In another embodiment of the invention, for dry powder aerosol formulations,

an antihistamine/nanoparticulate corticosteroid composition according to the invention is

present at a concentration of about 0.05 mg/g up to about 990 mg/g (concentration for each
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solution is conprised of a conposition according to
the invention and an appropriate sol vent and
w@pitcomabd y one or nore cosol vents. Water is tPEI/US2006/010535

typi cal solvent. However, the conposition may not be
soluble in water alone in which case one or nore
cosol vents may have to be enployed to forma sol ution.
Sui t abl e cosol vents include, but are not limted to,
short-chai ned al cohols, and in particul ar, ethanol.

activeTmnarﬂdphhcﬁngnn tie/ deamerpdost g UCatcenttaed amisttanmiednd

aer t he. i nven enabl e rapi d nasal
nanosgale Posficolain HEANP bePelined o povab ATat S BYton agpifing to the
inven86# Qtsepéon%@zﬁﬁ@i%h%'f absut 40 8P QAR AbaiisBRegniresk dﬁﬁhﬁtamme and
rapi dly and conplete@éyfhan m croni zed drug aer osol

aboutdQrpg/silt ipiesgbouhbhm pEa edréeeséatoidyfor memﬂ:mmoa formulations,

A R T e

mg/g dicBARLSERN R dBKSERd iaidsoll formulesehst B efedifically encompassed by
fornmul ati ons, an anti hi stam ne/ nanoparticul ate

the pregsnt PSRN oTugh Eermpdations grpvidecdfegivgdelyerhie apaiaprigtecweas of
the luﬁg Br Rfsai &wﬁtﬂa@ ug Q{cm Qﬂmﬁlsg'héﬁleﬁraxl%o '? eo[esiﬁﬁﬂﬁﬂéﬁtqg sgéonrds as

Ive agents I1n water wt out one or
compsued pmaxﬂinlmgstlagem times &fiup b ® Zuspeiedian dowaglan cenandonal
surfa%éﬁg h enul sifiers or surface nodifiers and can
gdhe

pulmgparyag IAR#-known or gani ¢ and i norganic

PhARbIRE @rHBd)diﬁ‘llen@ %% 'tH%' 1ﬁ%r§10n Sue Qer%%‘(ﬁ'd@s@g‘étf@rrﬁ Bsl 89Rery a
vari ous p mers, | ow nol eCU| ar wel ght ol i gomers

therapreatie qaantm mmhsstaramd agdiedréicesterpisl in lariinahgermdisodl avless than

Ueous, aerogso f.ornu
sboutdolitfee BHTRRD At ST I CHBRCL sy 8t bR S0
minutes) 18 $hen HBuOL G@idE, Nesstteant dbul 45/ @RbhBNckSthh B6ANB03EcoAds, less
concentration of about O, 05 ng/ mL up to about 600

than ahgpin} 3 secorslsc@nessdhamrboup 0 seceRdsact i ve agent). In
anot her enbodi rent of the invention, for dry powder
aerosol fornulations, an anti hi st am' ne/ nanoparticul ate
corticaster oiqjleoofrneﬁdsblsoof the Cunapasiridos df ke Toweativn on

[ resent at con entration of about 0.05 up .to
E%%t r%@gl ggﬁﬁlpg{e(ngﬂogaa?c 3e Rerticpsierokiydippeysion for
nasal GP?IﬁHQ)'nQ@ éﬂﬁuﬁll's‘@atﬁﬁﬁb b ge&i&ﬁa ueGRBARAGIANRDS the invention

hi st am ne and nanopartl cul ate corticosteroi
comprier edloida] digpérsionsiobdl leashpnd antihiptamioomp beit dngmanoparticulate

cortic‘%%cﬁ?i%cfj 0 a{}%a%t gg%lﬁ)lg e téjagﬁx&gé @n%?;ﬂ%cﬁigltvr ﬁ]tg o\ﬁ]iaiola isgﬁgl%lated as
an ac@belUlsinkQuir it SilulttBsdn@ @BaUEer® OOhdavihtadés of the use of such aqueous
corticosteroid for aqueous aerosol fornulations, and

acroselp 6t bepbbadpriipod by eeRATINg e sigrspiarnentrttilaie sortipesteroid
compg%l? l?sg%g{)rd%% tg%%glvg}tfoﬂ @%@Ecri@%dﬁ%ﬂ?lgﬁ cr)rtij uclix druﬁs and the sizes
of liqaidelrsgiets ipfadnadd tyy mmenqm&smbuhyers Conventional micronized material is
generally about 2 to about 5 microns or more in diameter and is approximately the same size
as the liquid droplet size produced by medical nebulizers. In contrast, nanoparticulate
corticosteroid compositions according to the invention are substantially smaller than the
droplets in such an aerosol. Thus, aerosols containing nanoparticulate corticosteroid

compositions according to the invention improve drug delivery efficiency. Such aerosols

comprise a higher number of corticosteroid nanoparticles per unit dose, resulting in each
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the present invention. Such fornul ati ons provide
effective delivery to appropriate areas of the lung or
woamaliomevi ties in short adm nistration tines,PCT/ES2006/010535
| ess than about 15 seconds as conpared to
adm nistration tinmes of up to 4 to 20 m nutes as found
i n conventional pulnonary nebulizer therapies. In
ot her enbodi nents of the invention, the aerosol dosage
formcan delivery a therapeutic quantity of
aerositzed dplaricompasidg eolesst ons tmgpadida(iz., bt lestpae icodicsstedoid
. | ess than about 5 minutes, |ess than about 4
pmmﬁ@%utes, | ess than about 3 m nutes, |ess than about 2
M THHL Svith RBSnHMbrATE sahd QIR of LESPodiGR RBAMINAS the
. seconds, less than about 30 seconds, |ess than about
mventHprs@ersitng onrashleasyity berfacglatatis ¢ovesesdynitis aerpsol Aquedatson

3. l.s.of th it f ti
o832 b 5 R b 0Bl YR S

invegtdrt. | cost eroi d di spersion for nasal or pul nonary
adm nistration is_an aerosol. Aqueous fornul ations of
t hénpihgeiivapiise shibeiuseotibpicsiategusdriselsds Biakthey pegmit water-
. " . . a . r uhk a
nso SEon B9800 LA, Wl nst ORDBORPRL A B o e
deepdmmgigiaen wguseh ifainelatiunc ICdns eftemalimatredzaiscoaticaeraidohre too large

o ol B ISR SRR P oSO
The HQRB1S42051000n5RBALE BdnpdiRictk 26 r@he RMHRRAFnti6H gé}tnﬁt

corticosteroid conpositions according to the I nvention
nebufiizety whidy gmepatalv g SRl (@oubf.S sueboud 2ugisrampaqusensdrzplsts to
.of liquid droplets produce onvent i opal :
st b P et BB G R PR R ER SR SR e PR oy o namopartices,
such@€ Aol doytefhi@®Ub (i d1eodib @ie dxafipi MG clOAevi®dsEs 1he Circular™ aerosol
di aneter and is approximtely the sane size as the
(Westmgd iCorir bpgsen, %m&-g produced by medi cal nebulizers hi

co t] | ' | td 0OF
CoR Bl APREE ) BB BRSO  AIRRS
ultrakdrann¢dudizels cph BE ssadrio deiliver amoeady ositdr solfihlesor varasgilsble
cont 'ningﬁnano rticylate cqrticosteroid c qsitions
nanogelatl.ap. Fencga PStrudiarcAatig 6q]t1§eﬁxbye&ygn ey % Iong | 5 conventional
micr8hizbE b &NEstersids NhaBARDIRu LA Wi &Rtefoill i GREHI 1P MFORIi 8 and
corticosteroid nanoparticles per unit dose, Tesulting
showsrgoed éh aigrootepbsitien clthrapdrestics ofyppeafingdvantage aé thesmajueous
dru rticle (i.e. .. at |l.east one corticqgsteroid
serofpld B BRG et v i AT e PV ER bR i gents, st as
cortib@3@ORS, 10beGOfiROIsic 9 Stra6hR MebillgzetPwhiAR rédute Mah@rticles
nore lung or nasal cavity surface area is covere _
compriged #6 coEposifiesagratingro Ssnpyendiondo pass through very fine orifices to
contfT TtﬂefinSet oe}%é‘%r&%ﬁ‘&gfﬁ}ob%% %{\{ﬁilg Q8 VefiRStf Eh%gqnaterial would be
conpositions according'to the
expected to occlude the pores, such nanoparticulates are much smaller and can pass through

the pores without difficulty.
In one embodiment of the invention, substantially all of the liquid dispersion droplets
of the aqueous aerosol of the invention comprises at least one antihistamine particle, at least

one nanoparticulate corticosteroid particle, or a combination thereof.

35



i nvention. Another advantage of the use of these
aqueous aerosols is that they permt waterinsol uble
W@ oivp06d4pd ons according to the invention, e.dg.PCT/US2006/010535
corticosteroids, to be delivered to the deep lung via
an aqueous fornul ati on. Conventional mcronized
corticosteroids are too large to reach the periphera
l ung regardl ess of the size of the droplets produced
by the nebulizer. The aqueous aerosols conprised of
c onposi bi onsDay Power Agmsolstdfethé Qeeantosisionp of thd Inventlon

|ze whj abou
DoAY B8 hen B Eh Teton S e B v e s Gpegns
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nanop@ntl@uldtert@rﬁ@stehﬁd Icﬁmpﬁktﬂl@ﬂachrdilﬁg’iﬁo tldé invastiull &n be made by freeze-
ulizers, can be used to. deliver a poorly water
drying e BonaH FrticRstreid | dispREsHEE AF fhedpyentign. At least one

antlh‘fs%rhine Q8h B& Q436 ﬁf%r cﬁéﬂ%gsusrpelﬁ%?béf&’ae ﬁﬁx‘n‘?% ok Bgéﬂ“ﬁ?ekg B8/ing of

I'i ke conventional mcroni zed cortrcost
the nammlpfmuﬂatc odrétesteroidt dispesti@r. oCanbmati@mdiflthe peayediodd aedreeze-

. and sh ood jn vi Si,t i on acter|
arieiBepr NS FaRas st e SreeR Rl e MR BEURL (bighae "
pres&ﬁ@é’dﬂl@fe%dtddé@‘hﬁfatér@ﬁqm Ie or poorly water sol ubl e

active agents, such as cortlcoster0|ds to be

aé?fdsp@wd,@@@hblﬁrstmm@swhlch imatbyd d@emgmmdraemphwwn of dry

pow@eﬁp %B%e&el fre@?}ugog AL gi‘[ q’ﬁl}sg 8(%’ ar Zl}at lst? TaEn 21};(8?{;@ élg%flg?o deliver a

drug dosdgeo Suthéevitssarddestiibedaa) 8 ekirdsld, WISOPheNs. 4,907 B84, which is
. conventional drug naterial woul d be expected to
directrddp gqwermatiopeader cisgion hAWAS B spetianftageaad an anipgiion stage; SU

62893 P?Nb&f c? n&’es&ﬁﬁ‘m% %Stx%l'}l% Bgl‘a;@@d%p@ ]?ﬁgé?ia%% t&ﬁ Whial air flow tube;

e i nvention,
Fox awﬂlsPawdeiaiich;Bzdk Enghedriveg, bagps38-30i (Mpects1983) ottesqaﬂﬂnga @énturi

canc YR A5 S SR e B R30S s QSR 85 77, descrving
a harfﬂlal‘%?@ ﬁé&lﬂ&lﬂlﬁ}eﬁseﬁﬁﬁlhg:9@61%@1%% HRahdi6d ShanWer,3nd U.S. Pat. No.
onbi nati on thereof Power “Aerosol s of the

5 78%@4\&) ddietenrescopent h%thﬁweﬁmr@ns e droprproeide henenhlasr refdrenve and are

r | o nade ray-dryi ng an aqueous
d““%%Hgyzf ?ﬁglwfﬂvm'CIY%%%@er0|a di spersion according to

t ha drpperti¢rdnhalfion faGHlaBMECcAMidbSdAiveRE byafcdde ofgtdagosol
to the dispersion either before, during, or after

formylgfigy. EP?P%dQSﬁ map sons b aelabln aaEegatsF of cost er oi d
antlh?étﬁﬂﬁgﬁbﬁ(gbarﬁutla% P&tiby&dr¥id c%%ogﬁW§ 5&0&9@{0 b efition, or of

inhalable particles of a diluent which contains at least one embedded
antihistamine/nanoparticulate corticosteroid composition according to the invention.
Powders comprising an antihistamine/nanoparticulate corticosteroid composition according
to the invention can be prepared from aqueous dispersions of nanoparticles by removing the
water by spray-drying or lyophilization (freeze drying). At least one antihistamine can be

added to the nanoparticulate corticosteroid dispersion either before, during, or after spray
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nanoparticul ate corticosteroid conposition according
to the invention can be nmade by freezedrying the
woa0wepex4bd cul ate corticosteroi d dispersions of PEHES2006/010535

invention. At |east one antihistanm ne can be added to

t he di spersion either before, during, or after freeze

dryi ng of the nanoparticulate corticosteroid

di spersion. Conbinations of the spray-dried and

freezedried nanoparticul ate powders can be used in
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havingdegsthan shemt SBPvaan). mOp@t@sulatememgohfonanmmm ae new:ieed in

US. B s 79 FReibis T R B P SURPLR Ebro Hed Beein by
refereneber ences are |ncorporated herein by reference and
ar.e dlrg&ﬂggl g powder delivery devices for drugs.
AlBepe s Phi qhsﬂli"@ﬁtl% shiAtatiali al af thel @eretg@tes of dry powder
8t hVBA® Bnd¥niRARRIR
Comp|qc;|)1owc|er s rrrelly c onsfrﬁg%ng eﬁﬁf Q%ﬁq e néggg%é‘@{‘%%?e F© {6osteroid
PaﬂK&hDrhwgm@nmhemﬁanwﬁart|culate corticosteroid
conpositions according to the invention, or of
i nhal abl e particles of a diluent which contai ns at
| east one eribeddqsiyrapidlrléu%me%bﬂ PRA | CU' ate
corticosteroi d copagid hﬁﬂﬁ 3@?*ﬂ 1at® (kﬂ%?ﬂ{'on
Powder s conpri si ng, 1ﬂ€ @p sta nanopar I'cu
corticosteroid conpo 1on according to the invention
prepared fro ueous d| erS|ons of
ngﬁg@§§fpc PLSIG A, A ﬁhWEWﬁ igplajg cortigostieraid gpmpositions
accortliyi@ pdn iHel idadnition chit bEMAGe BY rﬁﬁ}irylﬁé ad RS di8fsions of a
anti hi stam ne can be added t'o t'he nanoparti cul at e
nanopagiiqulaie eeréiesterol copmosition ae¢ording thkdnesntidu pidhg surdace stabilizer
f eze dr
o forf B i U0 B P A o B dreitBoreia

compbsiber edt lehst @ne amtﬁhlttbm[r&fdaﬁ & ABd&l 1605 nRlohAEEIME coBichsteroid

er. aero del i very devices nust be able to
°°mP§S&%%H %Hlberg? f%ﬁﬁ» SErag oy aﬁwr%};@anga Hihg aggnepates canHmve a size of

about'clgtlr) ?P%g?t %?gé&ﬁtwlﬁf:h AufMiE %r%feéﬁfhﬁk%/ degbapa rhb ggér%éa%e particle
size can be increased to target alternative delivery sites, such as the upper bronchial region or

nasal mucosa by increasing the concentration of a composition according to the invention in

the spray-dried dispersion or by increasing the droplet size generated by the spray dryer.
Alternatively, the aqueous dispersion of a nanoparticulate corticosteroid composition

according to the invention and surface stabilizer can contain a dissolved diluent such as

lactose or mannitol which, when spray dried, forms inhalable diluent particles, each of which
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conposition according to the invention. Mreover, such
devi ces nust be able to fully disperse the dry powder
WO 2406/102384 vi dual particles of a respirabl e sizrCT/D83006/010535
anti hi stam ne/ nanoparticul ate corticosteroid
conpositions can be used in both DPIs and pM s.
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refers to a conposition having | ess than about 5%
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Powdgprcompisiteaneansibistaning/manaperticotate eprticostepoidabempakition according to
: i f t ed. nanoparticyl ate. .
the i BRRNEAD e M AR RE AR LR bl graerate
aquecslifpersastiedyving redperabRUHAE! sifed] e 64l dr6Iet &nBirfles at least
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one %Flﬁigﬁﬁ%lnwl%g%té@at Qe neaapAHGHaty cetticesteoidipastielelortao
1 CI ' 5 SUJ - f ep._l.ung ., .. .
co R e o S ks e Bl B R i gtspgrons
may #leo bangpdtin dicsenspatis wé thbahventivy. sites, such as the
upper bronchial region or nasal mucosa by increasing
the concentration of a conposition according to the

: E\ésgtaisioﬂgi triﬁtehgrméi’ei‘Dgfeh%ineﬂ)@Bﬁj ‘Pgid%:hlpy
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B B SRS SRS B S860% B B penion
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when spray dried, forms inhalable diluent parylcles,
nasal g5 pRlymaideliyeryph 1626 ong antihisiamion cahbedittd do a nanoparticulate
: i cul r j fier adhered
cortcdARARIIbHoR sipdt eford M Bl o BB drlne B Bbvep oy
contagi gggreghtedbotihistntine/admpbrtizulatccrontistesaill cadpesifieds sde@ling to

. elivery..In additign, the diluent particle size
the 111&/%:5}%@#{&&@86 ftgblﬂlé?rlg clépggiag?gqsgnay heR/e sizles within a respirable

range, i.e., about 2 to about 5 microns. Larger aggregate particle sizes can be obtained for

targeting alternate delivery sites, such as the nasal mucosa.

Freeze dried powders of the appropriate particle size can also be obtained by freeze
drying aqueous dispersions of a composition according to the invention and surface stabilizer,
which additionally contain a dissolved diluent such as lactose or mannitol. In these instances
the freeze dried powders consist of respirable particles of diluent, each of which contains at
least one embedded antihistamine particle, at least one nanoparticulate corticosteroid particle,

or a combination thereof,
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delivery sites, such as the upper bronchial region or

nasal nucosa by increasing the concentration of
wale@sabued dil uent in the aqueous di spersion ppPCDUS1006/010535

spray drying, or by increasing the droplet size

generated by the spray dryer. Spray-dried powders can

be used in DPIs or pMDIs, either alone or conbined

with freeze-dried antihi stam ne/ nanoparticul ate

corticosteroid powder. In addition, spray-dried

poiiters duahporw darncpndre wad ithDBIsanripivEls nathepalohé odomtitdned with

o T S BR LoBEETErr ERTW ri
powdrk EARHMISe AE Qﬁiﬂiﬁﬁhﬁheflﬁn&ﬁ%@ét@ C%H&Q%i@é%ﬁfggﬁécording to

havi ng respirabl e dropl et 'sizes, where each .
the igeamppn sasbearecorstisttcdamsl wad ithéidteajrt aeulpasanichebuliaers to generate

aqueé&sgcgl%%egﬁg?sﬂga%% %?rrg%pgga?ﬁeac%gp]l%gﬁ%eirsg?@%r% regci:hddlggfe% E:grllgfiseg bt least
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may@.@g%% S PR NANRRA £l BlifonCOr LT COSL er of d

osition t1'hi stam ne/ nanoparticul ate
corticosteroid conpositions according to the invention

in the forn13f n@nogﬁrtic e dispersions can al so be
freeze-firied f‘B’e ARy ﬁ“ﬂoéﬁé’?%lssui table for nasal or
PULARBIABF dnBliin¥&T of thtnvERRRlis BREt& o APrBt RELAE SRFbsRfN for
added to a nanoparticulate corticosteroid dispersion

propeliantrbpsed dbilse(maiered Agse ivhalers) emyfristrgzantiiisjanige/nSuaplarticulate

.powder.s nmay .cont ai n_agqr eqgat :
cort Y RN B e PR S0 rsmupd teaed dose ihars) can
comedsROpdibdroR ntbicRithdshrticled, ABscidiy ettic sxberbid\HafGpatticles, and
surface stabilizer. Such_ag?regates may have sizes _
surfagg ptapikizer (v e@p pegseaes efrgehisfamene, napengriicolate copbigeftergid particles,

; . : - . _
ond ) GRS b AIARG), LA AR FBR S POEBRR, Bfeaded
antibésdarhine andaadopartcokite cdrtiasreoid pasit]padiesusfacd sthbifizer(s), or (4)

i at ticle si I b btained b
o B TGS e Lt o e

used FSCAFRBtiRY tHeDabd1@al iRy & dRBud _Ma&@%?t}éﬁﬁ@ b tB€hlveoli.
whi ch” additionally "contain a dissolved dil uent such as

Compared ¢ eonyentignah farmiulations, tthesresanh svemttesattdrds fncwege delivery to
dried powder,s consi st ., of ,respirabl arti.cl es of

the dien (fagpeRions Roo e Mg Tehled P oI e GRartiEles Arg Smaligrthon

convafitidrial Sl @6min&] Pafetihice midfonk LRIt ar® BitribafARA et b ttb@tRucosal or
corticosteroid particle, or a conbination

alveqlpresugiaee e ayecrdparediogpisgeized é@gsbe used in DPIs or
o P SR SATRUAE A MBS gyt o
utiliZereitheidihil oromatedf areenehtbrinetdd propellants. Concentrated aerosol solutions or
antihistamine/nanoparticulate corticosteroid aerosol formulations can also be employed in
pMDls.
Ocular formulations are in the form of a solution comprised of an
antihistamine/nanoparticulate corticosteroid composition according to the invention in an

appropriate solvent or a dispersion or suspension thereof in a liquid phase and a stabilizer,

details of which are set forth above.
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powder s conprising an anti hi stam ne/ nanoparticul ate

corticosteroid conposition according to the invention
w@anehe2dpeconstituted and used in either jet oPCT/US2006/010535

ultrasoni ¢ nebulizers to generate aqueous di spersions

havi ng respirabl e droplet sizes, where each droplet

conprises at |east one antihistamne particle, at

| east one nanoparticul ate corticosteroid particle, or
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“Methgd gebringingibianpacanticsh Prbsjancesig Ueb ittt Nog5 465,381 ﬁarc‘)‘CO-
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ations resent inven f'ord
Modfeeks; VErS, Patent Ne. ﬁ,éé:p%:ufug “Cegﬂmr&e@wm otfmanbmhﬂ@te
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area as Cor‘r'par ed to mconi zed dr ugs
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hi st am ne/
dosage formulatlons such as liquid dispersions, gels, aerosols, ointments, creams, controlled

release formulations, fast melt formulations, lyophilized formulations, tablets, capsules,
delayed release formulations, extended release formulations, pulsatile release formulations,
mixed immediate release and controlled release formulations, efc.

In another aspect of the invention there is provided a method of preparing the
antihistamine/nanoparticulate corticosteroid formulations of the invention. The method

comprises the steps of: (1) dispersing the desired dosage amount of a corticosteroid in a
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Nanoparticul ate Corticosteroid Formul ations
Ant i hi stam ne/ nanoparticul ate corticosteroid
W@ ivp06d4p4 ons can be made using any suitabl e ne€T082006/010535
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of _Preparing Stable Drug Nanoparticles;" U S Patent

NosiBg Sfef,tlf?ei%zefréii‘_loﬁgoﬂé%%%da dte M@ﬁiizf] of thesprijsesteiod is
reduc%@%’@ﬁ' bt AR a%%%%%%ﬁ@g s1¥3 'I\%/g?eﬁ% glagi:‘agéit 2080 %mg Bifective methods

atent No. 5,4 or reparin
of proNadiog amdchanieal Comrp 6si fattors sigorddactivnngf thiesrgeskteroid include ball

... Phosphol i.pi ds Reduce Aggregation,” all of which_ are
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. or |liqui osage fornul ati ons, such as liquid . ) i
optmgl:l g%egg g}l%ntg?t tgg F%efhaacé‘ﬁ &% %n’dS rsfhllﬁeﬁgm %Pg Eglgﬁ]'s;BS}ze by impaction.
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formul ations, |yophilizéd fornulations, taﬁfets,

by gravipsanddBe maey efjthelattritievawedip.o Folloaing pasiclesitearededion of the at

. ' ) i | I f l.at i ,
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formul ations, etc. In another aspect of the invention
there is provided a nethod of preparing the
arlt i hi ertiepderpid Barti¢le Sine Reduetipn Using Milling
formul ati ons of the invention. The nethod
Media milling is a high energy milling process. Corticosteroid, surface stabilizer, and

liquid are placed in a reservoir and re-circulated in a chamber comprising grinding media and
arotating shaft/impeller. The rotating shaft agitates the grinding media which subjects the
corticosteroid particles to impaction and sheer forces, thereby reducing the corticosteroid
particle size.

The corticosteroid can be added to a liquid media in which it is essentially insoluble

to form a premix. The surface stabilizer can be present in the premix or it can be added to the
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conprises the steps of: (1) dispersing the desired
dosage anount of a corticosteroid in aliquid
wale@pao=von media in which the drug i s poorly Bo/ubte6/010535
and (2) nmechanically reducing the particle size of the
corticosteroid to an effective average particle size
of | ess than about 2000 nm A surface stabilizer can
be added to the dispersion nedia either before,
durin or after particle size reduction of the
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size. %g Pg‘cafﬁqggpﬁzé @lﬁé H@{n@{ngﬁ%ﬁ%k gise péeg X 1)3 preé%rrﬂi)lyrﬁqnp F.l?ﬂjlt 100 to

abouf K)0 ceutipadsee pugl fombhll nn@ngt‘tl@&@ﬁ;&@hﬁi@od:t&?%f el grémfk is preferably
quid. The materials are

d st abi | d |
from J5ed e h B oD s, ok penet o iferd amvopBpe e
betwEReEHciSMEDrtidddirdid fartBRi st TBRRLAHS %ﬂ@ﬂl@d%eeg&s‘fcﬁls the

drug particle size by inpaction. ia used nust
hakhe cartifiogleraié ﬁ‘féll‘lwl fame pamvam e&n@qu fod dégradpprimbdlyaipon the

ed by. s. of the
pa;rtlcru?a;ii %%tc%l%ﬁcarlre quﬁ)rp g % ?egfe;\e FSEE%H;{W%% PEsycessing
timestdi@pad five dsgs dim@lgé@ fialy &@ %cﬁﬁl%ﬂ d Alt%Pnah@él?t prﬁ&%smg times of less

anh{ustamnels added to th econﬁfsmlon )
than kgt (residanes Bimgs phend minatedinrte sReeralcdiausn atspasgibl with thy use of a

high MBS Bedth bliiing is a high energy nilling process.
8 CortI?(e:ost eroid, surface stabilizer, and liquid are

p I"Fehc@drtlcnstarouciapm'twkas Barﬁlmsdreﬂ&eedllﬁ eﬂzb at ©tbniparadure Reidtedoes not

£ ri.sing grindjn |a and a rotating
signi gcﬁlnﬁ gﬁ] t%g Fortieq erp o] eﬁ eg ﬁ’gfcpsw ttegﬁaégatqrﬁseof less than about
30 to Wsh ﬂﬁh ngﬂ%b@ a%rﬁﬁlaﬁﬂg% g&hﬁdt lﬂe eSRL LS If’ hggsg%g equipment can

particles to I npaction eer orcés
be cooled withrgny dreionalrdobling é@npmdntp @ohnire] 6f the Ze@apeﬂ'ah@re e.g., by
rti.costeroid_can._be %d to aliquid nmedia in ich
Jacketin%g ?rslmé%eggﬂlfl 0 '[hegmlllmgoq Bibgr in ice water is contemplated. Generally, the

method of the invention is conveniently carried out under conditions of ambient temperature
and at processing pressures which are safe and effective for the milling process. Ambient

processing pressures are typical of ball mills, attritor mills, and vibratory mills.
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to forma prem x. The surface stabilizer can be
present in the premx or it can be added to
W b@enoxpLost eroi d di spersion foll owi ng parti cPEI/E5266/010535
reduction. The prem x can be used directly by
subjecting it to nechanical neans to reduce the
average corticosteroid particle size in the dispersion
to |l ess than about 2000 run. It is preferred that the
prem x be used directly when a ball mll is used for
at Grindingnledihit er nati vel y, the corticosteroid and at
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adhe Ctﬁerre@ﬁ] 9Pfke écﬁ?@o re%frf %B%aa??l g?ﬂis'ltgq%onp% & 8%%8‘@[35’10 glem’.

efficient co s er ol i'zé' re uctlon an
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equi prent . "Contr ol the tenperature, e.g., by
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xerf S pdstRC SRR S R estioosht B ash ol e of
lactid¥s aﬁﬂ’@lﬁﬁhdé airﬁ]]gidﬁdes @B@(ﬂidr@i}@:ﬂ%ﬂ il JStehcPIaBS SpbI R Emino

whi ch are sa effective for the mlling process.
carboiyasisy poly(N- acylhydroxyprohne)esters poly(N—palmltoyl hydroxyproline) esters,

ethylene-vinyl acetate copolymers, poly(orthoesters), poly(caprolactones), and
poly(phosphazenes). For biodegradable polymers, contamination from the media itself
advantageously can metabolize in vivo into biologically acceptable products that can be

eliminated from the body.
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processi ng pressures are typical of ball mlls,

attritor mlls, and vibratory mlls.Ginding Media The
w@erioadongs medi a for the corticosteroid particl BCHUE®06/010535

reduction step can be selected fromrigid nedia

preferably spherical or particulate in form having an

average size |less than about 3 mm and, nore

preferably, |less than about 1nm Such nedia desirably

can provide the particles of the invention with
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copol ymers, poly(orthoesters), pol y(capr ol act ones),
and pol y(phosphazenes). PBael Bilogegr adabl e pol yners,
contam nation fromthe nedia¢itself

(Lyophilization) and/or (Terminal Sterilization)

As indicated by the optional steps in parentheses, some of the processing is dependent
upon the method of particle size reduction and/or method of sterilization. For example,

media conditioning is not required for a milling method that does not use media. If terminal
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advant ageously can netabolize in vivo into
bi ol ogi cally acceptabl e products that can be
webdomiteeade£d from the body. The grindi ng nmedi a ppPerf/Esnbé/§10535
ranges in size fromabout 0.01 to about 3 nm For fine
grinding, the grinding nedia is preferably from about
0.02 to about 2 mm and nore preferably from about
0.03 to about 1mmin size. In a preferred grinding
process the corticosteroid particles are made
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flowchart is as follows: (Mdia ndi tioning
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In SOIre

|cate eps In parent hese
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article size re ucti.on net hod of
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ferm nal steri | i zatiron 18 not due
exchahgmite alllova ndﬂﬁfg qilyesprodhicti UES.ahitdnt N, 58$€,01 8 0vhich is specifically
proce can be used. 2. Corticosteroid Particle
mcom%aéeqsd@d{fg%%‘ﬁ 5E51R &P HBTRSEEHISIGE MicredHeigeni zation i s
a techni que that does not use mlling nedia.
Corticosteroid,
3. Corticosteroid Particle Size Reduction Using Precipitation

Another method of forming the desired nanoparticle corticosteroid dispersion is by
microprecipitation. This is a method of preparing stable dispersions of nanoparticulate
particles of the composition according to the invention in the presence of one or more surface
stabilizers and one or more colloid stability enhancing surface active agents free of any trace
toxic solvents or solubilized heavy metal impurities. Such a method comprises, for example,
(1) dissolving the corticosteroid composition according to the invention, in a suitable solvent
with mixing; (2) adding the formulation from step (1) with mixing to a solution comprising at
least one surface stabilizer to form a clear solution; and (3) precipitating the formulation from
step (2) with mixing using an appropriate nonsolvent. The method can be followed by

removal of any formed salt, if present, by dialysis or diafiltration and concentration of the
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surface stabilizer, and liquid (or drug and liquid
wWth the surface stabilizer added after particle size
WO e@aaoi4on) constitute a process stream propel PEHUS006010535
a process zone, which in the Mcrofluidizer(r) is
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Proces {q 4 %9%110@%10& lafforprensissRid oPmgarHohalfithgmilling media is a

suitable halogenated hydrocarbon propellant, the resultant nanoparticulate corticosteroid
dispersion may be filled directly into a suitable pMDI container (following the addition of at
least one antihistamine). Alternately, the milling media can be removed and recovered under
vacuum or heating to yield a dry composition comprised of a nanoparticulate corticosteroid

composition. Following the addition of at least one antihistamine, this composition can then

46



vapor pressure of about 1 atmor |ess at room
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W@ obileaass er oi d conposition is essentially i nsPCTIOE®06/610535
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use in a pMdl. 6. Mt ods Nhkln Aer 0so

particte geRsraiiangacngieani he, pearegAtaset ﬁéﬁ@ﬁm%@rp gemposition according to
the i ﬁﬁéx’fﬁﬁf s%?ﬁbéjstﬁlﬁﬂ? %dcﬂ'?n%lc Bcfgngﬁ%l E&Béth% cJL (ﬂ}{l%ﬂ{, c%pbe made
tation can be nade , for

or aerosol admni's
in a rewegnpdsarizdayor a pressurized non-aqueous system. Concentrated aerosol

formulations may also be made by such methods.

7. Spray-Dried Powder Aerosol Formulations
Spray drying is a process used to obtain a powder comprising nanoparticulate
corticosteroid particles following particle size reduction in a liquid media. In general, spray-

drying is used when the liquid media has a vapor pressure of less than about 1 atm at room
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(1) nebulizing an aqueous di spersion of an
anti hi st am ne/ nanoparticul ate corticosteroid
W@ vpasi4bi on according to the invention, wherePOT/UR®06/010535

conposition of the invention conprises at |east one
anti hi stam ne, at |east one nanoparticul ate
corticosteroid, and at |east one surface stabilizer,
wherei n the nanoparticul ate corticosteroid is obtained
by grindi ng, honpgenization, precipitation, or

tempgigpBe.cAj apmyaqlryﬁn ig |aeﬂepla¢ wihishealigers doraliquich e‘t?@otﬁlmoq Laad; powder

otk 2850 10y RS B BRBL 5988 a8 v, o

nozzkecgrémﬁﬁtet deoplas 60thd isa@pleavithe a kdige BF hisdit 20 @ RFdus i1 0@ uﬁlt in
ne anti hi stam ne, at, | east one nanopartlculate

dlametsF FYhicBSrefien iangpeEch by peasier ghcintnp fryee cheabrr. | Hhercarrier gas
tempéltaﬂﬁfe ?secx%ﬁé’i }\}Aﬁeg@e&f)ﬁgbﬂ%é hﬁ‘aﬂ&%@@tﬂ?&%&e‘gﬁl e c?rg]?lte% are,

rein the nanopar € corticostero
subj ep‘@d@dntmmhthbysvma‘tmnn@awhg ffrelgﬁdl dnapareies which are collected ina
t|o supercrltlcal fluid particle
Span@& ?W ?P%‘ ﬂ%&ﬁ@éwp%ﬁufs) aerosol i zing a
S US BRE|uddseipl@ BorRitd ¥ ﬁtaﬁﬁ&d?ﬁ/ %%@ﬁﬁﬁ‘fctﬁﬁﬂ&)@aﬁ'ﬁcula e
cortlcoster0|d aggr egat es of osi tion accor
cortiqogterdid andhotdpast one sinfage nf@hﬂlaqu ﬁmwgllpcrtcxbmouawtmu\mamu of

spheﬁ&?aéﬁ%%) ?e?’sl tf'n?lﬂo oafrtlg a%]e g %ﬁgﬁgﬁ’gjﬁ esz:arha]:tﬁeé ﬁsﬁcﬁe liquid

samptmrotmmmafi &f mlliéous&ﬁiﬁbe%loﬂl 8fsdnopReicslie BER oSl hhd flrface
ereln the nangparticul ate corticosteroid is obtai ned
stabilier y Whigh 4 mfﬁbcﬁg’@éhmz‘;ﬁﬂﬁlo‘ﬁas Cbi?S@bieél(QU&lna@ Factase or mannitol), the

collecct Efoﬁﬁétt&nﬁq,]onglgtlﬂfthﬂg{t ékg v ?ac&)% %ta{ng?ol%]gal{ialgsg\li’v%lch comprise

e aggregates of a nhan lculate co
an ené;mddﬂfdjmamgparucmlhte clortmmaro@dh campbsstivrf a@tﬁe&t ahd itibédtamine can be

i.ch may addjtionall rise a.diluent, can be nmade
added Y e pebaitbls F e o d DpeS i PEPaIor: A4t g52Acr sray
dryingy The Fhal @RS %l%@te@??&ﬁl@! cafnq{e%hﬁ‘&l'léa d' erﬁis%ﬂ he

nmade by such net hods Spray-Dried Powder Aerosol
concqryeten Qf the n@@@ﬁwlaﬂér gartigpsiegoid compositien, wﬁmstamméataad/nr diluent
artic Iat t er oi

i RRFESSRRI B3P0 A S LS 0hE S, rorcer

lung dldlﬂkﬂt}dt feitkidablé Forgeed1Rbted PRIGAY NN BDellSssUBRLHAEN nﬁ&@ns in
medi a has a _vapor pressure of |ess than about 1

dlam%?rnfoatde}%@ i@ tseradintiag aivapy dye dpsirable for the eeliacted product size
to be é‘&? h t@l bOWS KL{HOHS 113 Hiaﬂle‘?el\f %‘&rﬁ{ %%QI &ﬁlque oeflrected product size

ect|on
of abausperabowri00iym fsep;ﬂeﬁenbd) @ol&mt@lyprﬁdlﬂsl may ﬂH’&ﬁ bﬁ@@e’.’d )
anple withjn a range of

ner s droplets of t
COHV%ﬁBmla@% S g TaBoRaTy Gbn‘ﬁﬁf 5l Vava ispepecl iR Epp RIS s in
pMD1s! &NEB BhR s PYaydh eGRESsButBR watdr FoPusdl 1? h&gﬂﬁ@ﬁ moer .
The carrier gas tenperature is typical tween about

8dn serde aistrmces §Onajchyr dosialde toTakl abriogrt earﬂeﬁiloezhe spray-dried
material to improve the metering properties of the final product. This may especially be the
case when the spray dried powder is very small (less than about 5 microns) or when the
intended dose is extremely small, whereby dose metering becomes difficult. In general, such

carrier particles (also known as bulking agents) are too large to be delivered to the lung and

simply impact the mouth and throat and are swallowed. Such carriers typically consist of
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subjected to rapid |liquid evaporation, |eaving behind
dry particles which are collected in a speci al
w0 e®envaps beneath a cycl one apparatus. |f thePCT/j820a6/010535
sanpl e consi sts of an aqueous di spersion of
nanoparticul ate corticosteroid and at |east one
surface stabilizer, the collected product will consi st
of spherical aggregates of nanoparticul ate
corticosteroid and surface stabilizer. If the liquid
sugas SHeNt es leetags inpasitelnonigehatnss. Oitep éresti oatendls, including

corticqgs g and surface stabilizer
polyﬁ@ﬁf\%ﬁﬂ%&n;&nuéeﬁh@rs e i ag% %ﬁegtpiaﬁfamgs di ssol ved (such
asSprag-tics@powddre Gcﬁthf)l@ill)lg at ﬁﬁll@@ﬁﬂqﬂl@n@ﬂoﬂ&ﬁ%ﬂlﬁé c¥¥ibdsteroid
consi st of diluent (e.g., lactose or mannitol)

composytion Apeasdipgite Fhedamslﬂlpg &ayisedriverpasentioanlpBlst qhemﬁrmden
| st
Propégggkbfgpggggé g 0 i??%@ﬁdgﬁgﬁgb}dtlﬁ‘tgd{ G e1hg@??|r§§éthg£rllone Thidss.
dlsper3|on either before, during, or after spray

ng.,..The i ze of the collected product can be
%t r ol &8 H‘eac%aé‘ﬁ’é'gl%‘w L UBPRSEIANSAt | on of t he

n M@&bh’lp@bih@ﬁ ﬁc&)@&lhg &PBb S RhHoC ﬂﬂpf%%ehét g or dest blhzed by heat,
anti histam ne, and/or diluent in the ?

such gehgvinga m@nakmglp@tnt $i zebonotloedolty! 5tOI”®gqus @} dr, )ﬁafexample

del i ver i rabl for t he
biolofi38 S i e Mo She? By Eioulsh ob Rt SHOBI T 1 1 ons
antlhlstanﬂnaﬂaio@ﬁrtlcﬁﬁfe dbetidosREd Lomb bRt 6O MM {d BBaide sWR¥Satidn avoids
desirable for the collected product size to be

the hl&ﬁ BERecs EErgEsIes Fsenidpdathispragrdiriage i addidors, @ublrm@mn also
knowﬂ%g 'ﬂé@ié‘d&r@%géf&hﬁ@za&? bRk ﬁno%a%g th fsh?l?gﬁgﬂé}/ ngh CBglpOSltlon

00 mmis pre l"'ected produc ‘
accordmgdo ihe iowvenyien patm«ailarDPfos bicdsgiedl lppminatsy PWezMﬁaJi particles can
di opel lants for use in_ pMls,
also bc?rre‘fqr?@ﬂ%‘ﬁerdtﬁng B]ég %ctgggﬁgﬁtt%& A frepzeudtied for use

antlhllsﬁnﬁﬁé?ﬁ’dﬂoﬁﬁ*f@tdaierbomtefd?ét: g&%oﬂ éccg@fn {HERIVER n can be

to add an inert carrier to the spray materi a
blendpdiitheitherdy pewder intprpedipies vi ewsdalonetie DPInald pyviDdufot clther

na&dgpgﬁnﬂgxggigg&;ally be the case when the spray dried

very snal | (l ess than about 5 mcrons) or

VWSﬁbhinh&on ﬂiv@%@ deelsethe pr&pict AN]SR the s%ﬁfeﬂ;@)ﬁmng
se nmetering becones difficult. In general, such

Vacu%i;?ndét#%aﬂ“ﬁw& 1@§V8(fan the fumsdncas hsarapasﬁ@gna@émosl)y fegme a solid
state 1toodov k) t @ua‘? éé’sqglﬁ%hbpefh %n a%ragtl ‘i{or\%k@% xéu%%reater yields

nout are
than spmyrdrgm tT;hp iresaullthlyt fomnsidaitd prosluga:bﬁlp&biMhas | act ose,
ni tol, or. trehal ose. inert materi al s,

an“hlﬁtﬁ]&’ﬁftfé‘?ar?ﬁP%Fk}léfé&eH&PFfa@é a%ap%%tvq%%%ﬁ% to kg inyprsionp e
compb§8bvhccBRIIFEH the [fenRH RYyHEAEhrBRWEE 5 : e%gfggﬁﬂea % A can be

anti hi stam he/ nanoparticulate corti cos
used fop imbelstion elona &&edpmigloln@rytdmasai); enconpmeniay withetlvient materials

nv. nal in
(lactog 0 ma%mtolo 2R ), in IBPQ'IS or ﬁﬁﬁg or reconstltuted for use in a nebulizer.

F. Method of Treatment

Yet another aspect of the invention provides a method of treating a mammal,

including a human, using the antihistamine/nanoparticulate corticosteroid compositions of the
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propellants for use in pMDl's, or reconstituted in a
liquid nmedia for use with nebulizers. 8. Freeze-Dried
wolarvepeaspd cul at e Conpositions For a conpositi oPCT/US2006/010535

according to the invention that is denatured or
destabilized by heat, such as having a | ow nelting
point {i.e., about 70 to about 150 degrees C), or, for
exanpl e, biologies, sublimation is preferred over

. evaporation to obtain a dry powder

mvendion; fr e REIAY i deeetmant phrespiciemyiielpéadd Hoésdes such as asthma,

Lo .S u ubl i mation avaids.the .
emplFRTRE by Fllrdes SpiStR ShoB Do MRS PRe B rowis
obstrhétivedulilthbmery diseite] Gighh-@Anspidrs ecjkdtioWNtuBEchIoSiB Z28d ikt Rections of
! lor og@yleatlon. can _increase the shelf stability of
the Lngcbéﬁ factigns, seeBRIArNYness assnsiaterl with pesiired ampivae dafidigney

P i .can_,.
syndichlc, BRI, SR RIS Dini 68 Br i LT CRBHL w886 Wrdiovasoutar
agentagigr dyatfermuditicns néewthodrreedt in improved lung and nasal surface area

i,St ani.ne/ n articul ate corticqsteroid

tih
CWG%%%B%&‘W it eRg o8 S8 ArOTHiRg &hihedhv@HALbe bl ended
Wi Suh ehdthals c@ﬁ%ri@@%%faﬁdﬁa@ﬁxﬁﬁgbﬁﬁgﬁﬁ) aos,rub_ﬁ::'é?&i tl‘%é@?@tédrayy

DPl's and pMDl's for either nasal or” pul nonary
effecktymapmenat iob hej antibistraring/ nampintigulatescopiicdisodid anmiposition of the

: ubj ecting: %g%le to strong vacuum conditi ons.
1nvm§%?§%%%b§%g£ gpaﬁ e 'formed ice to be transforned
dilneat kmbbdiaranaosibek iitheaticd, €hd @nFhokRdAE oSthatiBrenHs Bred
.process is hig efficient and, therefore, provides
admugl

hly . ;
FleEena g1 agasol dhsage Sprny Lapr derorgls ofites inventionaheth aqueous and
dry pbw8&Z Sre PatiRE1 Ul iR REARRR: 61#1%spirat(%r¥-rr%l|a§d illnesses such as

antlhistan1ne[ anoparticul ate corticos
asthngp pppkyseme respicatonyi digresosytdeprhe) ¢ BrvhiccironcHiigs, cystic fibrosis,

(f0) sition.according to the invention is typically
chron RSy i e r et AR el e WS B oRgrahd other

infectidtRf ed 10Ag, 3104 @nf(a@tiﬁérﬁ,elrespﬂfﬁté@@ﬁil{éés 95:%05191%8 \With dcBuired ilmmune

conjunction wth diluent 'matefials (lactose, mannito
deficigney, syndiomeppnenlogy, pvbbystenaic admpuststtion of ed afitbemetie, analgasic,

. ' F, 0 f. Treat mept .Yet . anot her ect
cordifBOHIAC e e SR Aol 3R Efbod X6 P P oig RS oo nasa
surfacessmeadqverage by dh@infinitbi@ conssitdntabéording to the invention

anti hi st am ne/ nangparticul ate corticosteroid
c g?ft?&f Ordipy Sl WHEARsHALe Bt pigrctivh amprep Y agitigamine and

. : t jar . t i SUcR as
coricbSERABRL A SRR ARV LBLES L L RESAET S fon, wher
such fohmeexist, by ghachbdduticalystemtalle balgeites, of pfodRigcform. The selected

obstryctive pul nopnary di sease, organ-transpl ant
dosagp Z?Veewﬁ%ﬁf?fet SR &PB% fhe d%ﬁaedptbﬁfélaemeé@% o afhe
admidiétR@ion] 8 3btch&lf SChE QSinidi&SR hﬁ@h&aﬁﬁgie' Jnﬁ%ﬁﬁic@%lg)gd HGksired

W th acquired i mmune deficiency syndronme, onco Y,
duratign @f §oaiment, endaifienfastorat i on of an anti-eneti c,

awsggeesdncf\f cocf\r‘IJ}:)ro(:;,jf.ti%\ﬂs‘r,Jl Isn%l}'lf lcgrrltain such amounts of such submultiples thereof as
may be used to make up the daily dose. It will be understood, however, that the specific dose
level for any particular patient will depend upon a variety of factors: the type and degree of
the cellular or physiological response to be achieved; activity of the specific agent or
composition employed; the specific agents or composition employed; the age, body weight,

general health, sex, and diet of the patient; the time of administration, route of administration,
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agent, etc. The fornulations and nmethod result in
i nproved | ung and nasal surface area coverage by the
wa@cadimonozper ed conposition according to the i nvREI/UB2I006/010535

Such net hods conprise the step of adm nistering to a
subject a therapeutically effective anmount of the

anti hi st am ne/ nanoparticul ate corticosteroid

conmposition of the invention via any suitabl e method.

In one enbodi nent of the invention, the conpositions

and rafe dffercretivieof the agaitgthadngativs bethedredingeniragy 380 in combination or

. dosage fo The aerosol s, of the ipyention, both
com &P@%d@ﬂh . S)mfe iGRarAeAnd like fagiors Weﬂ Ica?w i e mrAdigahaghe
treatnment of respiratory-related illnesses such as
ast hma, enphysema,xrespiratofy distress syndrone,
chronic bronchitis, cystic fibrosis chronic
obstructive puInDnary di sease, an-transpl ant
r ellescioilewing exempias ags gigemiod Lastrae t%ra wiesotiponk sheuld he understood,
o) y, Ll lne
howévt\zﬁ.lé{] %hag f(t:lgégs%rrét ciﬁldﬁgéﬁne 1% ilrngtl‘?rget r?g% 25¢ ta rbe hmltse% tg ﬁ? é 1h

condiodls sy ddtaits desadddrin shesatxammples bua @h@ﬂﬂ bn@lﬁétlirﬁt;ted by the scope of
' i ovascul ar agent, etc, The fornul ations

nal gesi.¢c, car
the ofzigs that foblav e‘%‘g Feferepoes rt%ﬁn&tié@ herging inehline - PaiGRIS e hereby
expré%ﬁl E}n%)?}z@rﬁﬁg%tylwfefeﬁge adm ni stered conposition

he 1 nvention One of ordinary skill wll
a p@ﬂ émraﬂmdnlwtnwhér&e wieveeo tdametht smmoércatlya it gt issdt@ning particle

e BRGSO 00, il P 1 e L 20,
Distrfkidh Aﬂal?z@t*@i’d?ﬁ)ﬁ Sedheiintsy IRC IRRRARI . Faltlcle 854 @ktribBfion data

prodrug form The sel ected dosage | evel therefore
meb@@é@ﬁd@hU@%ﬁﬂm%@SdeS|red therapeutic effect, the route
of adm nistration, the potency of the adntnlstered
anti hi stam ne and corticosteroid, the desired duration
Exampletlr eat ment, and other factors. Dosage unit

conpositions may contain such amounts of such
subRHPeeed this @watle Has HpRrepae gdeaoRaEtiGuate fqgmulatien of

tﬂam9§b<ﬁ?qgé&mdét wi || be understood, however, that the
speci fic dose |evel for any particular patient Wil |

de€paanocinglone a:etmndeedmg ofibstace Or.$2 g} (PR § peascwnidegt weh 8.95 g

o o B 55l R B L SRR 2B, s i,

0.24 §0MRG%] §dcABate BRiYiedlutiohCarRiPeqs ¢ &f sﬁ‘&ﬁ@ sfate?for injection USP. The
conposi tion enpl oyed, t he age, bod i ght, genera

coarSﬁéhtrtWasgmlledam @Mﬂéﬁltnmhpvat(U tPatqnhNOttS 1,478; Elan Drug

et BRThEbF PhisP A SheBod AETa0PIRT Sho PR O Raiigng oo
crossﬁhk@ﬁpdlﬁstﬁeh@mﬁmﬁ@ nfedia (@61yMMi1Ic3000 DiosleOhethical) hi 333 &pm for 60
ific agent; and like factors well known in th

minufgs (P Laimesha WAty Haumng MTRGFsHgES esbalyiates (appeoxgmatety § %) was
c1rcu1altédl'tﬁfcfu%ft hd ﬁ@két BY 8RihiAthatnbeShoul d be under st ood,

The final composition of the harvested dispersion was 5% triamcinolone acetonide,
2% HPMC, and 0.05% docusate sodium (all values w/w basis). The resulting dispersion had
a mean triamcinolone acetonide particle size of 294 nm, with a D50 of 282 nm, a D90 of 407
nm, and a D95 of 457 nm. After 1 minute of sonication, the dispersion had a mean
triamcinolone acetonide particle size of 292 nm with a D50 of 281 nm, a D90 of 401 nm, and

a D95 of 446 nm. Similar particle size measurements following sonication indicate the
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however, that the spirit and scope of the invention is
not to be limted to the specific conditions or
walewaitbz9descri bed i n these exanpl es but shoul BCDOB300&@10535
limted by the scope of the clainms that follow All
references identified herein, including U S. patents,
are hereby expressly incorporated by reference. All
fopnul ati on conponents were obtai ned conmercially.
Li ght scattering particle size nmeasurements were
absepperaf @egtsgatonoiripmeinotone Acgionide.aSach Brpatgates mmguri?asxtabch& e
Si ut| 0 riba unment s
T Glablelg B ool Moot Db P fatiteoe SR et B e
trianeinoleteuietofiddicbsibbsition, Bx aigkeulfing D0 BikRASS oS adeftinkde particle
exahpl e was to prepare a nanoparticulate fornul ation
size s ]leﬁﬁ thae £ BYPIGRE acet oni de. Tri anci nol one acet oni de
drug substance (1.12 g) (PMRS) was conmbined with 8.95
g of a 5% hydroxypropyl net hyl cellul ose (HPM)
Examplelt i on (Pharmacoat (r) 603; Shin-Etsu), 0.24 g of a
5% .docusat e SQdI um soI ution, and 12.08 of sterile
TléerpufrB sejof s ex P e gies tOWFéP%IBéﬁ@EOWLWe HRsukatoned
budebdhid. NanoM | - 01 machine (U.S. Patent No. 6,431, 478;
El an Drug Delivery (King of Prussia, PA)) equipped
wi Birdegorggde dlﬂlgcshbsﬁume (aAd g0 6Fitai Rhanga@uﬁcmnlmr pwas camkteided with

| ] PoI I -.500; em cal
013 GREYSRASEAR s gt B Bl Hal s rachisadyt” b porgee oy
was 12{1Ra8s 8 N¥goMeiMHol |ma‘&;@hﬁreqﬁ@g9d Rxthedoahy, chémbdasd contalmng 0.5
circul ated through the et of the mll| chanbe The

mm §rpg Pk%dd?ﬁib%}’lﬁn%ﬁlﬂ&iﬂg mﬁélar@plyé@ﬂlewod D@pfe@hmnalwatsl BPorpm for
60 mh{ d%ggé%(}{q gg 219 r%e rgée/s% E,I\@hll %ger 8@%?(%{1%%%& 5%6 was
c1rcuth|tai|dhrosugh lthdjja@kea oﬂ*&ﬁmnﬂllrdhalmbemol one ac et oni de particle

2 198 STpOSbon. Sishe Ryt ertec dinpsgiion g SLORHISERTIA 0.3 e
polys@klﬁa@eeg@(a@lr\/ahﬁg vAw BasH). tTH&@Edlﬁﬁg%@lﬁﬁﬁzrﬁgﬁ %8&85 grre ﬁg\i&éﬁ%ﬁe

size of 292 nmwth a D50 of
partlcelﬁdlzaomfﬂ mfl witta PAY o1 hiar a D@OtoifGB%nmi, 2|l a D95 of 437 nm. After

ol ] owi.n ni cati o nlcatetheab
L S PR A B h SR LR Pk PAResP B Gaiclgye of 227 mm, with
D50 aﬁﬂl@&ﬂﬁtﬁﬁ9@bﬁ42&nﬁﬁséﬂdaéglb95 ofl 458 % ARRhRarFRARNS iy A8 Ssurements
the successf ul @r eparation of a nanoparticul ate
&

followingsppicaénoindicaedho phsgecacaiimgersisetconf bulssattide. rwhlagpiegates are
undeQﬁa%let ri anci nol one acetonide particle size was |ess
an 2 mcrons.
The example demonstrates the successful preparation of a nanoparticulate budesonide

composition, as the resulting D50 budesonide particle size was less than 2 microns.

Example 3

The purpose of this example was to prepare a nanoparticulate formulation of
fluticasone propionate.

Fluticasone propionate drug substance (1.12 g) (Dey Laboratories, Inc.) was
combined with 8.95 g of a 5% povidone solution (Plasdone® K29-32; ISP), 0.23 g of a 5%
sodium lauryl sulfate solution, and 12.09 g of sterile water for injection USP. The coarse

slurry was milled in a NanoMill-01 machine equipped with a 50 mL chamber and containing
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Exanpl e 2 The purpose of this exanple was to prepare a
nanoparticul ate fornul ati on of budesoni de. Budesoni de
waleag/1e4bst ance (1. 11 g) (Sicor Pharmaceuti cal BCT/URI0§/010535
was conbined with 0.13 g of polysorbate 80 and 21.40 g
of sterile water for injection USP. The coarse slurry
was mlled in a NanoM Il -01 machi ne equi pped with a 50
nmL chanber and containing 0.5 mm crosslinked
pol ystyrene mlling nedia (PolyMII-500; Dow Chemi cal)
0.5 nah ci@Snkedmpotystyréif milling medie §BSkyNEHSA0 loawl)Cheﬁma'lm 1333 rpm

racessi ill r oxi mag el was
for S iaEeal e P ¢ ﬁ?élrljn SRS Rl Vit (rrkaetcly FrQ) wes
mrcuﬁdt&ﬁi!hr&%‘ffﬁ%jabk&'?of ofe hitecHaabyest ed di spersion was 5%
budesoni de, 0.5 pol ysorbate 80 (all values w w basis).

Théehg Bral Icpmﬁgswjms peths hervesiad dispersian wna §&s nfickeone propionate, 2%

pov1 %}%tl{’% 1}5% O%g/gszo 7uxﬂgna}1\’rm¥llfﬁﬂlta§eﬁv§m?ﬁ & gm&sf) ngresu tlng

dispessitoh ad b ﬁman ﬂhacaébﬁ@@bpio@@teipaﬂmae SESHF 130G GRikIL D50 of 134 nm,
rticle size of 327 nm with a D50 of 318 nm a D90

a D95Pf Ethﬁnﬁnda%@% ob938 B 45tprdmingieraf|saricgign the|dispsrsien had a
meaﬂ"? - g Bﬁ‘loﬁﬁl? b%)f‘{’aﬁgmz%cﬁg 1%?%]‘&3 Qvﬂhrhdbg@gf 1 §1hr§m acpﬁ%] 68253 nm,

tes o esoni
and aipfeef 2@lbhe. Sithdarepastindd ﬁzﬂﬁﬂ&MMﬂlﬁﬁ:ﬁﬁ)llbh;ﬁlgmaﬁﬁsﬁ ifldicate the

reparation o . hanopart.i cul budesoni de
absel% rPE GEEERYFS Oga%&t%mre@&w?@%a%% A8grreRish Pigegetitable e
Si ke %@&ﬂl@&&n&ﬂ%ﬁfﬁteg {18 SHEQRSul ARG oF a Tﬁh@xo@éﬁl@ﬂ%ﬁ fRiticasone
this exanple was to prepare a nanoparticul at

propioppimgpappeiomfas theuesdispRE0 PlutpisonaprpioBhigtpacadosiee was less
than? ) |onate drug substance (1.12 g) (Dey Laboratories,

r%lj s conbined with 8.95 g of a 5% povi done

sol ution (Pl asdone(r) K29-32; I1SP), 0.23 g of a 5%

sodi um | auryl sulfate solution, and 12.09 g of sterile
Exalﬁaleé‘r for injection USP. The coarse slurry was nilled

dflth O er

R ARSI L DD EAUBESH i 2 i

comprizs«iﬁgaa ﬁd?mpmibhﬂate%ﬁicommld:hmmmaitDmMmms3 rpmfor 60
ut es (8 % nmedi a | oad cessing, chi I{). :
iR tra s e Bl g sestonde (Lfip B S HRcle dWivat Grmbingd with o

1.25 P@%ﬁs‘uﬁé h§cﬂ*§c}ﬂ6ﬂlde Shamagt 60‘@2?0 ?Eﬂae{ 2 60 RES bl BhpPiking 1%

harvest ed di spersi on was | uti casone

trlan:pm@mmactgmdg omd 1% azelastine hydrochloride (all values w/w).

Following combination of the corticosteroid and antihistamine, the particle size of the
corticosteroid was measured. The initial mean particle size for triamcinolone acetonide was
577 nm, with a D50 of 350 nm, a D90 of 1263 nm, and a D95 of 1811 nm. After 1 minute of
sonication, the triamcinolone acetonide nanoparticles had a mean size of 425 nm, with a D50
of 333 nm, a D90 of 748 nm, and a D95 of 1034 nm.

This example demonstrates the successful preparation of a composition comprising a
nanoparticulate corticosteroid and an antihistamine, as following combination of the two

active agents the nanoparticulate corticosteroid retained a D50 particle size of less than 2

microns.
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povi done K29-32, and 0.05% sodium | auryl sulfate (all
val ues ww basis). The resulting dispersion had a nean
w0 babiteasone propionate particle size of 150 nP¢CT/WB1006/610535

D50 of 134 nm a D90 of 251 nm and a D95 of 298 nm
After 1 mnute of sonication, the dispersion had a

mean fluticasone propionate particle size of 165 nm

with a D50 of 151 nm a D90 of 253 nm and a D95 of

291 nm Simlar particle size neasurenents follow ng

Examplei-’cati on indicate the absence of aggregates of

N i R A e S e e Ay

com@iﬁigai ﬂiﬂo@ﬁlrt@ﬁla% d&)@tﬁ%@@f&& aHd at @mﬁhﬁ&mﬁ@s one
propi onate conposition, as the resulting

f | Nenopasiisnlateirspicieens asaionidel(@.49igz Exwaglm lé ws epmhbingd with a
1.25 '% Qfe‘?zﬁﬁne Eg(ﬁgﬁggnéle S-Bli]lﬁw%l'tbqg Igcg iw%l Ioil'co ﬁelﬁ’asl 6(53 g sample

racteri ze ri’sing
compl‘asm[g)bﬂ(ottrmublabbne acctorddsirel @i Y aedstate I@ﬂtdchlcﬁrida f(hlﬂealues w/w).

articu trianci nol one acetoni de
Na‘gﬁfﬂvgngyo @a\‘é@%ﬁa the aow?qfqergldlanggum)@lggagpg@tt]peh@rtwle size of the
cortléBégerrS’iﬁm/a‘%rﬂl&gul%@l thi BftdIndR ﬁgf ticiPsi¥d R @{ﬂﬁ%&n&g @%_cetomde was

e conprising 1% tri anci one acetoni de an
990 mE\IVHISHIDf@ dHBd2 oohkhdr90de 834 nim, wad ad¥95vfiG527 Rol. | Aférrigminute of

.conbi.pation.of the corticoster nd anti.hi s i ne, .
soni B A e s T B i ST g avith a D0
of 295hEn,i 4190 af 43%83h, Ml DI 6f £0%4en f Sfmﬂafr é)@ ﬂé‘ﬁi@tﬁ@asurements

acetoni de was 577 nm with a D50 of 350 nm a 0 of

followgzsonipatiamindicatogbe ghseneeloflaggragalas péﬂutlcwmrepl@ﬁate Such

[Mor tri anci nol one acetoni de nanoparticles
aggr%gggs(a%rreans%%b?eg of 425 nm with a D50 of 333 nm a D90

of THi4 8xample dathoAstiadss thd sukoafu Prepdhitisn X 8 0PhPosition comprising a
denonstrat es the successful pr epar ation of

nanoegﬁﬁlggqetqog}pogrg%ql prd ﬁgarglhllﬁg%xﬁlg,r gsifellpwing comabmatlon of the two
active Qééﬂ@@éﬁlﬁﬁ&ﬁaﬁl E&ﬁie @&tﬁ&ttéraid%fﬁfﬂeﬁ% Dﬂﬁpeefrﬁélle QW 39 ess than 2

nbi nati on “of two active agents
mlcrtmssn dpavevies Lnllualfmmldmmnamsdﬂas preferret a6 thetgieenDhExparpid 4 |as the

size of | han 2 m.crons 5 The e of .
D90 B E1egieg i 0a2 Lok S B BTG N By e Fizs o300 nl following 1
minutO6Meshthii O] iSAORES thhtdvaalieiats of tial@nolone acetonide are present

corticosteroid and an anti histam ne. Nanoparticul ate

in the egrapasitifsl one acetoni de (0.40 g; Exanple 1) was
conbined with a 1.25 % azel astine hydrochl ori de
solution (0.16 g) and water (1.44 g) to yield a 2.00 g

Exammplk e

The purpose of this example was to prepare and characterize a formulation
comprising a nanoparticulate corticosteroid and an antihistamine.

Nanoparticulate triamcinolone acetonide (0.10 g; Example 1) was combined with a
1.25 % azelastine hydrochloride solution (4.00 g) and water (0.90 g) to yield a 5.00 g sample
comprising 0.1% triamcinolone acetonide and 1% azelastine hydrochloride (all values w/w).

Following combination of the corticosteroid and antihistamine, the particle size of the
corticosteroid was measured. The initial mean triamcinolone acetonide particle size was
158,669 nm, with a D50 of 129,570 nm, a D90 of 363,714 nm, and a D95% of 436,656 nm.

After 1 minute of sonication, the triamcinolone acetonide nanoparticles had a mean size of

54



conprising 1% triancti nol one acetoni de and 0. 1%
azel astine hydrochloride (all values ww). Follow ng
wa@oovbitoeapi on of the corticosteroid and anti hi SPEMUR®N6/010535
the particle size of the corticosteroid was neasured.
The initial nmean particle size for trianctinol one
acetonide was 990 nm with a D50 of 312 ran, a D90 of
834 nm and a D95 of 6527 nm After 1 mnute of
soni cation, the triantinol one acetoni de nanoparticl es
642 tmagwih md¥® «i328 naf, 2308 ¢fif1 Swint, I’anda H'b «ff2129 ann r§inAlabpilticle

0 33 nm daD95 qQf 490 m ar_particle size
size s R 0T RGOS BNl 1o APTHES QS EHES 26 Diigagone

prop%a@ggﬁ@lgﬁéﬁ§ £ds drb Hﬁdééﬁ‘ﬁﬁ@e propi onate. Such
gregat es are undesirable. This exanpl e denonstrates

s theaeadifigitompaspamaonpniset a aomommsldt dogrpositiep hising g D50
nano ticosteroid nt |

o RSP Blele BB R PSR RS el P G e fieE Spimtion of

antihikaainma ahd ﬁaai@hmc@met ARSIt tat s eindestrAioRSOf ARiédstdréid and
size of |l ess than 2 m crons. Hovvever this fornul ati on

antihisfarpipe vibizesh epeppBgcesidhat given in Exanple 4, as the
D90 particle size of 6527 prior to sonication, and the
D90 particle size of 490 nmfollowing 1 m nute of
ExampliTation, indicates that several aggregates of
tr rrmnoloeaceto ide are present_in the

ORITPPISPL thig sxample W%F@Prﬁe% (8¢ charagtpiize afoamplaionas
comﬂr%nfg £RAB NG REid %n@aﬁ Qx{tg}ﬂtﬁhhﬁn conprising a

nanopartl culate corticosteroid an anti hi st am ne.
NaN@tpmattw@Lﬂt@tr@mcmoamm avolooile @ck) giixdmp{0l)Masgombined with a

125 o Ao RN BRI B or4oul o) P 218 w6y 5 08 s seme

compﬁsﬁigdo 2ridfchofmeRt&okiaBRAd 8.1 70aAlabfAd K d}hﬁ&lﬂ&ﬂi B values
acetoni de and 1% azel asti ne hydrochl ori (al'l val ues

W/W)/ w) . Fol | owi ng conbi nati on of the corticosteroid and
a f
2ok L 0 Syl FIAL 6050010 o
cortimtdrbldlvmssn@eumés ThE 8 %emmtnmélholan%&t@ﬁdéﬁzﬁnaz Qize was
0
567 I ANE 11034 R TR, LISNE TR e A o 3,293 nin. After
1 mlﬁﬁngwn‘ij&tleﬁr}ﬁQ %‘aﬁﬂ&ﬁcﬁén@é&@to%d@ﬁﬁo%ﬁrﬁ&e@ﬂ%@gﬁ si¥4 §4%599 nm,

nm aD90 of nm and a D95 of 2132 nm
with SlDﬁ(] ca°r30p'a'aum iadPY) &fi 56 mpasd adMdntfsl 2fdnhowi ng

sopi gation.indicate. the abs e regat es.
Tt FRas O s e Sor B AayPEyTae Gpwostion having a DSO
partitIBgRS iof @RhRr (AR abb@ ¥ fdibisi pHdr EP§RXStibH,ARis GRS 88mBination of
corticosteroid conposition having a D50
antthistamine and nanoparticulate corticosteroid, at the concentrations of corticosteroid and

antihistamine utilized, was unsuccessful.

Example 8

The purpose of this example was to prepare and characterize a formulation
comprising a nanoparticulate corticosteroid and an antihistamine.

Nanoparticulate budesonide (0.40 g; Example 2) was combined with a 1.25 %
azelastine hydrochloride solution (1.60 g) to yield a 2.00 g sample comprising 1%

budesonide and 1% azelastine hydrochloride (all values w/w).
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particle size of greater than about 2 mcrons prior to
soni cation, this particular conbination of
wa@nitchozpani ne and nanoparticul ate corti cost erCUSENG6/010535
t he concentrations of corticosteroid and anti hi stam ne
utilized, was unsuccessful. Exanple 7 The purpose of
this exanple was to prepare and characterize a
formul ation conprising a nanoparticul ate
corticosteroid and an anti hi stam ne. Nanoparticul ate
t r Fellaving combinaten @fﬁh@l eoqtloos:tcrogi m@wnpismnmme whisparticle size of the

zela ti.ne h | ari de
cori GRS sty TR ARG AR S somguina
D50 samﬂ EneODP0ios UPYNR, 406 4 DDSGE LEDhANRA e qtrﬁmuéeoféaﬁcauon the
‘f{ o azel astine hydr ochloride (all values W) .
budeﬁ?ﬂl gerhifn matn gre of 2R2man.cwsith # B58108R8P dmaAdd90 of 401 nm,

and £Db Bf@;%ne the particle size of the corticosteroid
was nmeasured. The initial nean triantinol one acetonide
paTllus ckfanp;lle Zemvagrafs, (TSAicoessfilMpidpamntibh Of 8 torhPoddidsh dvMprising a
1%90{ 5 996 n and. a DO5 of 233,293 nm After 1
HAnORA firaese §°8ﬁ‘ie 4 paghen dibisg MRS {BllHes sembatige of the two

e g U T

micrenssul t i ng conposition conprised a corticosteroid
conposition having a D50 particle size of greater than
about 2 microns prior to sonication, this particular
Examplisi nati on of antihistam ne and nanoparticul ate
corticosteroid, at the concentrations of
coF G RUBReSE 05 1S evraRle tap fosprapira endieharictesive afasmulation

compH3 G féé‘ijtlculgeé% | BstBrold'EndPH] RS stegnm hi's exanple

was to prepare an charac erize a tormulation
C ONgropsitieglate naleapmidd (40 ai Bxaagilt R wss eombidedwithan .25 %

sacla @i 0P B Jor s SO R RB AE R en( 178 Bete el 2 e Sammple
comﬂi‘]}éﬂfgq@/t‘ bRAdsERide ahab 'IWaz(eilasélQe darb&h éé/xjicgal (glzl grftl%ep Q//\g)

sanpl e conprising 1% budesoni de an ast 1 ne
hﬁﬂi]@mgﬁiqmﬂenﬂmﬂ ofithd cretcostanyidraot Ianmhlﬂtgrrmm;rtherml’m@emme of the
corticos artlcle

cors Gl AEAERR HEL S AT BT AR PRI v

D50 @m b dEROm b8 | dndl EDSH 4% En 3 AGteP MmiMhiib Bf Sof®fion, the
of 292 nm a D90 of 427 nqr)?lez and a D95 of 482 nm After

budespideigpepasticlephadcampahsize o2 utestith 8D SpDLL76 nws a M9 of 387
nm, agg%rb@ #&138f, 292 nm with a D50 of 280 nm a D90 of
nm

This example demonstrates the successful preparation of a composition comprising a
nanoparticulate corticosteroid and an antihistamine, as following combination of the two
active agents the nanoparticulate corticosteroid retained a D50 particle size of less than 2

microns.

Example 10

The purpose of this example was to prepare and characterize a formulation
comprising a nanoparticulate corticosteroid and an antihistamine.

Nanoparticulate budesonide (0.10 g; Example 2) was combined with a 1.25 %
azelastine hydrochloride solution (4.00 g) and water (0.90 g) to yield a 5.00 g sample
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and a D95 of 446 nm This exanple denonstrates the
successful preparation of a conposition conprising a
womaweoaws i cul ate corticosteroid and an anti hi BECHIB2086/010535

as follow ng conbination of the two active agents the
nanoparticul ate corticosteroid retained a D50 particle
size of less than 2 mcrons. Exanple 9 The purpose of
this exanple was to prepare and characterize a
formul ati on conprising a nanoparticul ate

commpoing € d%it terdesahidenahdali¥o ardlasting hpdroclidoridafatipaiites euivat e

b id - 40 g, e 2). | ned th )
RSEOLOE (b e s camne W e
corti¥éte@bid (Wasdieadrell OTHE ﬁiiﬁal@ne%n@)gd&oﬁﬂ@@ﬁlﬁic@@w Had PﬂS,é‘(%’ nm,

__budesoni de and 0. 1% azel asti ne hydrochl oride (al
with g &2 50eaf WRWPY nho(2IRRN ofg 88 dBinmaenda DYB of 389,080 nm. After 1 minute
rticosteroid.and anti.hi stam ne, t.he icle.si of
of sof et I Blhdn B fprRRutinlsS LA e g oA . Wiy T Br2s
nm, PDIe oM Tempaid 4 DPS oS4 ZEnwAsS 291 nm with a D50 of 279
a D90 of 398 nm and a D95 of 443 nm After 1

nm ; : L . ! <, .

mi feithe requlisegeaannasiion coppripehbeHreperpidropwesition bavingd DSO
pri 280 16 00 bt Bl e B acion o
antihisteenine eoésafophrtipnrparoati¢osterdtl, A tieorgpositiations cOsptic¢osiengd and

n& nanop &%i cul ate cort}aﬁost eroid and an anti hi st am ne,
antlh}%anfu&?lﬁ g VEBIBIUASESSHh of the two active agents the
nanoparticul ate corticosteroid retained a D50 particle

size of less than 2 mcrons. Exanple 10 The purpose of
Exampledlexanpl e was to prepare and characterize a

f | at i i Si ticul ate. .
cob 15 BRSPS SRR VARt WERE R aph &Marigistisay Prubiedpe
compisiigsOmindartidulif; @itidoxRraM endain ¥amikafkened Wi th a
1.25 % azel asti ne hydrochl oride solution (4.00 g) and
vl gopericytghudesonyde (¢ 16 spExmnpje Shivps exrobiped gmtggt 125%

- i 9 I j [ I
e HER RS A oLas) R BUELESILY iR (a1 b
commisirighd. $¥ocnidasnidelnd far% iagdlastine hgdwthliotide COltalwest/en.oi d
asured.. The injtial. nmean, budesqpi de particle .

o1 SUlSYERE SorBbigpRon i e pHioartBaig B ansagdin e pergpsize of the
corti®stetSa v mddMre@NFh &S ntfan 20888 PRtic S8 wis F0sUh Svith a
D50 0f 294 nm, a D90 of 430 nm, and a D95 of 486 nm. After 1 minute of sonication, the
budesonide nanoparticles had a mean size of 307 nm, with a D50 of 294 nm, a D90 of 428

nm, and a D95 of 482 nm.

This example demonstrates the successful preparation of a composition comprising a
nanoparticulate corticosteroid and an antihistamine, as following combination of the two
active agents the nanoparticulate corticosteroid retained a D50 particle size of less than 2

microns (both before and after sonication).

Example 12
The purpose of this example was to prepare and characterize a formulation
comprising a nanoparticulate corticosteroid and an antihistamine.

Nanoparticulate fluticasone propionate (0.40 g; Example 3) was combined with a
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of sonication, the budesoni de nanoparticles had a nean
size of 303 nm with a D50 of 289 nm a D90 of 422 nm
w@reaoBdIb of 477 nm As the resulting conmposiP€DNS2006/010535

conprised a corticosteroid conposition having a D50

particle size of greater than about 2 mcrons prior to

soni cation, this particular conbination of

anti hi stam ne and nanoparticul ate corticosteroid, at

the concentrations of corticosteroid and anti hi stam ne
1.25 O azelastide hydrschlosdcsodainy(l .60 ) torpiekl dl2A.00 hsampplepoagriving 1%

i, SARTRLE 850 LSR5 SO0 SISt PCLer 26

CopdliRaAng 65:abHafRfo e 8fttibbabRNMHASNHNRRARAL, ttlﬁ&;ﬁﬁrﬂ&l@ size of the
budesoni de (0.10 g; Exanple 2) was conbined wth a

cortiqospesoidloveasanersutete Thy el meanifidicasone piopional phdtigy sianwvas 2024

o, Y G d Pt BRE 2oB D s RESRY BrGERRL AR Lyt of

sonicaglbni@Be MitddasoreOprbpiohie negsPattibadsi Al aGhednteze of 1996 nm, with a D50
corticosteroid and anti histam ne, the particle size of

of 958, @dPR§ ebsiBemsn.dndad efddréam. The initial mean

bu Lde: i Y . 5t .
CURERIL P b o8, OB i 0 s
particie nizt ef gfeateotiianabowir? midienshutide sosinitationthisaattictlae 3oﬂnfh'd1ation of
.a nmean size of 307 nm with . a D50 of 294 nm D90 of .
i and fghoparsgalais coyaepS eI e ERaTIRE OB AR sogtogd and

antihisBfninb 66BART Was Bh&Radaki on of a conposition conprising
a nanoparticulate corticosteroid and an anti hi stam ne,

as follow ng conmbination of the two active agents the
£ nagggarticulate corticosteroid retained a D50 particle
Xamp¥e-of less than 2 nicrons (both before and after

S OTheCRirp &4)of X axadhsle s 1 ErepMe RAS Ehhictéiicsa R¥BAIRLiSn
was to prepare and characterize a fornul ation

comprisifgr 4 RAneparicwalsseEicosemidard svmtihidaniseoi d and an

A T e e T
1.25 sz edebstingeydrychiaddd oftitiba (846 ) aadwatkr 6044 %) tog/isld @l20008g sample

2,00 I ising . 1% fl uticason ropi_onat e _and
comprigyng, B JHIFsronm P EIPIRRIoGR el % APF1as)iRE Badroplggide (all vailles w/w).

Ford1RWiRg cGABRLAG 61O CbrtibSRerbRI Al GARh R, #harticle siée of the

;antihistamne, the particle size of the corticostero
cortigoaterore age mesdswghe Thavinitis meas dhutitisoné prpometepasiilosiat was 549
nm, Wk tangOeof?S; %mv,\%%)&)oozf%lﬂ nm, and a D95 of 552 nm. After 1 minute of
sonication, the fluticasone propionate nanoparticles had a mean size of 217 nm, with a D50 of
210 nm, a D90 of 323 nm, and a D95 of 362 nm.

This example demonstrates the successful preparation of a composition comprising a

nanoparticulate corticosteroid and an antihistamine, as following combination of the two

active agents the nanoparticulate corticosteroid retained a D50 particle size of less than 2

microns (both before and after sonication).
Example 14

The purpose of this example was to prepare and characterize a formulation

comprising a nanoparticulate corticosteroid and an antihistamine.
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nm with a D50 of 1166 nm a D90 of 5086 nm and a D95
of 6360 nm After 1 mnute of sonication, the

WO basbiteasone propi onate nanoparticles had a neROT/E206/010535
of 1996 nm wth a D50 of 958 nm aD90 of 5136 nm and
aDO5 of 6475 nm As the resulting conposition
conprised a corticosteroid conposition having a D50
particle size of greater than about 2 microns prior to
soni cation, this particular conbination of
anNBIhﬂp@t’tmtiaﬁ@ﬂaﬁmsmwppmnate L(Ddl()%, Eanmpled) trersebmhbiret with a

23 SRS AR B T P A T S i

comprlirgs @Xm’cfbam p&&bl@ﬁ@@ﬁfcﬁl%ﬁgelﬁﬁﬁ‘l’é Ql?ﬂl%'bhl%ﬁd@ (all values w/w).
forrrul ation co Ising a nanoparticul ate

cofeliavgag eesbatieniofthe aorticesterpwrindantihsiaoyag, theparatle size of the

[
coﬂl{&g#}{:ﬁb‘?lggﬁﬁwﬁ 1%8 ?g% 1%2% Sf"gli’tlﬁ%soH%?og&qﬂa ergaatécle size was 177
nm, with afd56rof(165 Zhﬁl @)DNsf Matned, abd aD5HF 306 nyii. EAflerd] il 8f
l.e rising 1% f 1 uti casone propi onate and 0. 1%
soni G, 45 HaLaryRHIGBRIPBH EAcPaT I aP Ged aghaamage EaTT o gt a D3O of
165 HRDIRLT o1 B, 4fde 1905 bi §@Bipr 0i d and anti histan ne,

the particle size of t e corticosteroid was neasur ed.

ThEhip nxampib dﬁmamtlfatastth&:mmefuﬂ)pmphmtiam of pasthpasittorsiod®prising a
and

n DO0 of 422 nm
nanolfigRd oOflooliots fod Ry anfbigfiin S50 Lihine Sombiratipnt e two
activé hganrts:tas Q&%p@ftﬁﬂﬂé@@@drﬁcdb@dﬂ&ﬂ%ﬁain%ﬁ ﬁfbméclé%%@ oPIeésethan 2

of 217 nm wth a D50 of 210 nm aD90 of 323 nm and
micrqnsgbesh bgkpe ard affgsisenietiomdl e denonstrates t he

successful preparation of a conposition conprising a

nanoparticul ate corticosteroid and an anti hi stam ne,
ExamapsleflSl | om ng conbi nation of the two active agents the

parti cul te cortl costeroid retained a D50 particle
aﬂ@ R?ffpcrssgé YheRmpleivas tgepase apd eharesieizgadornylation

comp?RMHgGAldn8RArtic ¥R WBHE odtBrold EndPiH a‘?@iﬁfsta%mf: his exanpl e

was to prepare and characterize a tornulation
c A¥gmopeiitiglate ﬂlawamaetpmmbm«a (@0 i Exnatidde 8) thaaoembined with a

125 oo AR BB R0 R £ B ) iR e o S €2 31 g sampie
comp@éﬁlgaﬁl% TRitiB¥DHhE 9fUpﬂfﬂaﬂeean§Qi W la98adihe dil%klll%ﬁ% {@f Flues wiw).

(0.90 g) to yield a 5. g sanpl e conpfising
f |H9ﬂlpwawlpn@mnmféheeccan@smlézed astnhlstemh;cd tlmcplat'tuﬂa slee of the

i nation. o
cortcp@etoid Bt Bt TSl RO reBiePbie ity e s 1298
nm, wittea D50 of 340 nm, a D90 of 3752 nm, and a D95 of 5026 nm. After 1 minute of

sonication, the fluticasone propionate nanoparticles had a mean size of 1355 nm, with a D50
of 380 nm, a D90 of 3769 nm, and a D95 of 4957 nm.

This example demonstrates the successful preparation of a composition comprising a
nanoparticulate corticosteroid and an antihistamine, as following combination of the two
active agents the nanoparticulate corticosteroid retained a D50 particle size of less than 2
microns (both before and after sonication).

H 0k sk ok
It will be apparent to those skilled in the art that various modifications and variations

can be made in the methods and compositions of the present invention without departing
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corticosteroid was neasured. The initial nean
fluticasone propionate particle size was 177 urn, with
wW@2060013p4 165 nm a D90 of 270 nm and a DO5 oPCBOS20061010535
After 1 mnute of sonication, the fluticasone
propi onate nanoparticles had a nean size of 177 nm
wth a D50 of 165 nm a D90 of 271 nm and a D95 of
307 nm This exanpl e denonstrates the successful
preparation of a conposition conprising a
fromrihpeipst 1 ssopeaefthe brventdos t Brusj il issinttnderd that thhpstsemtiimesntion cover

. I ow ng combi natjon of .the t ctive agents. the
the AL B FRNGHIT S de bt B Aty FrsiHhites pue of the
appesdetiec]fifnsla@g shdih@fivaldikcr ons (both before and after

soni cation). Exanple 15 The purpose of this exanple
was to prepare and characterize a formnul ation
conprising a nanoparticulate corticosteroid and an
anti hi stam ne. Nanoparticul ate fluticasone propionate
(0.10 g; Exanple 3) was conbined with a 1.25 %

azel astine hydrochl oride solution (0.40 g) and water
(4.50 g) to yield a 5.00 g sanple conprising 0.1%
fluticasone propionate and 0. 1% azel asti ne

hydrochl oride (all values ww). Follow ng conbination
of the corticosteroid and anti histam ne, the particle
size of the corticosteroid was neasured. The initia
mean fluticasone propionate particle size was 1298 nm
with a D50 of 340 nm a D90 of 3752 nm and a D95 of
5026 nm After 1 mnute of sonication, the fluticasone
propi onate nanoparticles had a nean size of 1355 nm
with a D50 of 380 nm a D90 of 3769 nm and a D95 of
4957 nm This exanpl e denonstrates the successful
preparation of a conposition conprising a
nanoparticul ate corticosteroid and an anti hi stam ne,
as follow ng conbination of the two active agents the
nanoparticul ate corticosteroid retained a D50 particle
size of less than 2 microns (both before and after
sonication). It will be apparent to those skilled in
the art that various nodifications and variations can
be made in the nmethods and conpositions of the present
i nvention w thout departingfromthe spirit or scope of
the invention. Thus, it is intended that the present

i nvention cover the nodifications and vari ations of
this invention provided they come within the scope of
t he appended clains and their equival ents. What is
claimed is: 1. A conposition conprising:
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(a) at |east one antihistamne; (b) at |east one
corticosteroid having an effective average particle
w@ewe/1a494 ess t han about 2000 nm and (c) at |PEEUSHNE010535

corticosteroid. 2. The conposition of claim1, wherein
the antihistamne is selected fromthe group
consi sting of azel asti ne hydrochl ori de,
chl or pheni ram ne mal eate, |oratadine, asten zol e,
di cl of enac, terfenadi ne, bronpheniram ne nal eat e,

Whap ispddaimesnis: et hyl enedi ani nes, et hanol ani nes,
al kyl am nes, piperazines, tricyclics, acrivastine,
astem zole, cetirizine, |oratadine, mzolastine,

1. teAEgﬂ?gmﬂ@ncﬁﬁﬁhg .ine, | evocabastine, ol opatidine,
| evocetirizine, desloratadine, fexofenadine,
cr@hnglMégﬁeamm@@@@ﬁ@wn%, ci netidine, ranitidine,
f tidj o] ; en rom di ne,
Sg(l%?s, Atrllgaf tr {s}{és O%géot%{ey cqg ha\g’ ng lgl ﬁ%c% Xeragggergsg s1zg’ ‘of less than
The conmmﬁuzmehnﬁamalaln12 wher ei n the anti hi st am ne
S selected fromthe group consisting of nepyram ne
(P§} i | atilensh oneforticrsiciqid,  di phenhydr ani ne,
car bi noxam ne, doxyl am ne, clemastine, dinenhydrinate,
pheni ram ne, chlorenam ne (chlorpheniranine),

2.  deKohdonrppieioanif nkjm klr whpd&anﬂhe antilngtamirrel ipselkdteld frem the group

consiifi oZ SRR il Phefia he Dol e a5 agiemizole

diclofchhé, Yer féHa@Me VSIS mp ﬁ&il%ﬁnéiﬁﬁléé@f?ip@ﬁ)tx'aﬁhn &h&féﬁé(ﬁ%meﬁl
The conp03|t|on of any one of ains 1 3, wherein

ethanofpenipes; elkybsniaeso p@etaglr@elte@y@gs,fapnmstme agﬁx%tquple cetirizine,
Si f L caso fluti
lorat d?ljgﬁé nﬁ%lg&ng teIf]elliladl zoeﬂaestm? rlcievao aﬁ 611 r? opgggltn&aﬁe cetlrlzlne
deslomwfﬁh@Sfaftffenafdindanbl‘@ﬁiolgﬁ&te fledodremil] eitnckigiticditdie, famotldlne
dexanet hasone, triam nci nol one, becl onet hasone,
thioprayidirelobsRRIARIL dPIPF pidensaalts, PIodmigs fsiesmand combinations thereof.
fl uoci noni de, betanet hasone, nonetasone, nonetasone
furoate nonohydrate, cortisone, hydrocortisone,
3. rnﬁﬂqdqnmwhkamﬁohﬁnZpthmhﬂhbamﬁﬁmmmEEHEsﬂaﬂaiﬁnﬂuhegnup

co tlons t hereof .5. The oSitjio one of
cons S YR ipe (ORI e i ROet by e o p B Gatine,
doxyh@M8e, %le?rha?sﬁneﬁ Qlﬁrﬁ@ﬂl@qnﬁﬁtg F@Heﬁﬁara &E%l&%ﬂeﬁhr% I(ago%eﬁ@a%ﬁne)
t han about 1900 nm | ess than a bout 1800 urn, | éess

dexchlpgphendsaine, rompheriyaniiee érlmmhdmawahzm@dlydmﬂyzmeseectlm

h b
prom%@?&" %1 e, agi%gerr{]an]ne (gxi éeﬁrﬁﬁﬂe)gﬁg%%he%gagﬁwh ata[ %e selﬂt;aﬂrodruge esters

and caboitatidAdBerddf. | ess than about 1000 nm | ess than
about 900 nm | ess than about 800 nm | ess than about
700 nm | ess than about 650 nm | ess than about 600

4. NMpd c%ﬁﬁoo%ﬁi%ﬂ o@%&néépclﬂfﬂs 146 35 whiRth @Y Hicosteroid is selected

from the group consisting of fluticasone, fluticasone propionate, budesonide, triamcinolone,

triamcinolone acetonide, mometasone, flunisolide, flunisolide hemihydrate, dexamethasone,
triamincinolone, beclomethasone, beclomethasone dipropionate, fluocinolone, fluocinonide,
betamethasone, mometasone, mometasone furoate monohydrate, cortisone, hydrocortisone,

methylprednisolone, prednisolone, prednisone, and combinations thereof.
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500 nm | ess than about 450 nm | ess than about 400
nm |ess than about 350 nm |ess than about 300 nm

wo e®@s/103a0 about 250 nm | ess than about 200 nPGT/USXE6/010535
t han about 150 nm |ess than about 100 nm |ess than
about 75 nm or less than about 50 nm 6. The
conposition of any one of clains 1 to 5, wherein the
amount of antihistamne is fromabout 0.1 to about 10%
by weight. 7. The conposition of any one of clains 1
to 6, wherein the anmbunt of the corticosteroid can

e fron1abo t 10%

> (:orrpos0 PIROgHoB P 3’?9901691@ g%l%gﬁgP sV erle(vf‘ tgeegﬁ’ilﬁ?srtgli"ﬁ’gp%cm have

a s1z@mectuds&cam1feegraﬁp BorBRAGE BF [c3 heR aB&lt 896 @ Hmf feemh*aﬂ %bout 1800
group consisting of about 10 ng/nL or nore, about 100

nm, lgss/than ahoukbrQd nmadesstthanaont 1 6A0 o, lassrthan zdi@(uUtSOiDﬁn less than
abou O@‘mr? g%sg?ﬁa?i ab?ﬂfjl ﬁ%fgx{l lgsg Qléaér%&o}lt %%8 qess ?l%oasb % Plrbo nm,
less thznr atboubh@(}é)rmn destthan s0ce0U i} e thaehraik 800 hmOMss h8n about 700

1 A B g e 556 oot Yom about
500 xﬁliglwgs {4 dﬁeﬁmsoqﬂg 1@&%%511 e@og)gt 5@1 i 18 Iﬁ‘&bo%? @?&ff}nb |80han

any one of clains rein t e conp
abouﬁ ?é)oflmm,d@ﬁlsah&mhhont %Oammalesaihai ahimdQO(I A, Iel;Ethaﬁr@lbtﬁIt 166 nm, less
ne.is fr about to about 10% Db
than g “gm ,gl1)esstth%11 m&]ﬁ O l5p% ‘i%’bé‘?%?éﬁémban range
fromabout 0.01 to about 10% by weight; or (c) a
conbi nation of (a) and (b). 11. The conposition of any
6. or??ile@Pm@PﬁFlﬁ% off anpypone@ icenimei [l 40 &dwherein thtamenrg@hntihistamine is
from | gtfg%g&t 1‘6@6’63‘? %the aerosol is forned froma
I qui i'spersion J ropl ets conprising the
conposition of claim1l and the droplets have a mass

ngﬂ%an aer.qdynam c di aneter selected fromthe group
7 CERPAYLIEH of ysonerpd §lagns & dpiby Wheseinglhe ey theaa@mqostermd

canra%%etii%nm%O@@t@a&ﬁﬁmé%lﬁh%ig p0- 1 to about 10 microns,

out 2 to about 6 mcro nd | ess than about 2
m crons. 12. The aerosol conp05|t|on of claim 11,
rein supstaptially e i u|d di spersi on

S AGRrRPESYRol RGeS Pl Jeompiling oh aabivigRge at o

conceﬁfihﬁcﬁﬁ Sl RWBARorR M g6k corfsistihg BF abRAIO nPABL or more about 100
nanoparticul ate corticosterord particle, or (11

mg/miL g porgaborii (0nmetmalnpiorsa Ahdug K80 argdmbtor Inwas tand about 600
mg/mL.

9. The composition of any one of claims 1 to 8 comprising a corticosteroid at a
concentration selected from the group consisting of about 10 mg/mL or more, about 100
mg/mL or more, about 200 mg/mL or more, about 400 mg/mL or more, and about 600

mg/mL.
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one nanoparticul ate corticosteroid particle. 13. The
conposition of any one of clains 1 to 12 fornul ated
WO paoe/182390gueous aer osol, wherein the anti hi st BOT/N82006010535
present at about 0.05 ng/ni up to about 600 ngy/ni and
the corticosteroid is present at about 0.05 ng/nL up
to about 600 ng/nl. 14. The conposition of any one of
claims 1 to 10 fornulated into an aerosol dosage form
wherein the aerosol is forned froma dry powder of
10. agﬁh%‘ﬁmm@ﬂ@ﬂ of sy ennpbaltinisdrio$t whemimthe compesitomistfhemulated
into %ﬁf have a mass nedi an aerodynani c di aneter
selected fromthe group consisting of Iess than or
eqapl tthe AQuAl CMa@BistadlE s fifh Abudbaub a@@utmo% 9§‘§Ielght
a%gyt 0.1 to about 10 m crons, about 2 to about
onsthe amqunteforticaptergidean mngs Femmbout 01 fo?éJOIlt 10% by
conpOSL@&gHtgf any one of clainms 1 to 10 or 14
formulated Tnto a dry powder, wherein the
anc) hi st ambinaticn qf(@saudt(bat about 0.05 ng/ g to about
990 ng/g and the corticosteroid is present at about
0.05 ngy/g to about 990 ny/g.16. The conposition of
11. clBieBokipositidf o€ hily SOSEIks ql tbﬂo%llmlﬁﬁte& Bto Qx%%r?)&ﬂtdg&ge form,
of dry powder conprise (i) | east one anti histam
whergjy,the @qr @501 (sifoymed Dmasltquaxhélsmmop af dlrop].dtsactoenprlsmg the
Iea

comp%(é)fhg%;I ?la%l gleaggg} rc}rgP 8{% J)ﬁ&e g%nars%ég 1ap ﬁ%ro ynam1c diameter selected

from Iﬂmﬁ@p tomsisting 6f ey thak 65 QP Wahickdils Saboht 30 tHY¥bout 60 microns,
osition of any one of clains 1 to 16 fornul ated

abouﬁ (h% APuh Y BEGPNY @&@g@ tp 3ot Oihistaisnandiesstbapalmiut 2 owicrons.
is suitable for aerosol adm nistration of the
anti hi stam ne and nanoparticulate corticosteroid
12. dd“skaglerqsnl @lguositibh of emonds, wherk@ssibstd@ial[Jd of the liquid dispersion
droplSt "Eﬁg't on, of any ﬁne of clalns 1 to 17 fornul ated
TOPIPRP r?eﬁoéPlo“é’c‘}PPft?Sé gelepgong é‘iﬁ%‘“?tamfl’ﬁé%aﬂ@é%m &ilepgt enc
nanofir@Relté é‘&hc&ﬂéﬁ)ld Par@A8 Ri(EH & f‘cgst ohf g}lﬁ'?hl%hc partr cﬁ‘e gnq at least

i nhal er. 19. The ‘conposition of any one

one ngiPpagiisetads Wrtlmtqr@dpmmql@ on is fornulated for
adm ni stration selected fromthe group consisting of
oral, pulnonary, otic, rectal, ocular, opthalmc,

13. cdhe mbﬁxpoﬁﬁblﬁ 6t &fy&dne dfRlAi@E 1 $(§ 7 E@{nuldtéﬂ @y #0h¥Rbus aerosol,
i.ntravenous, intraperitoneal, |ocal, buccal, nasa

whereip, theqaghistanineisinsesent afabew. 0. Giomz/ile up@mimﬁ 60@meahl ang the
corticBRErof isPréefIBat kb 01(%111 3 ma%?o %‘tﬂ)%t ﬁ?d"?%gg ifion further

conpri ses one or nore I ca Ceépt abl e

exci pients, carriers, or a conblnatlon t hereof . 21.

T co osj.tiopn of any one of clains 1 to 20, wherein

t HReg Q%EO%‘P A qn?é)f faéms [ to 10 formulated into an aerosol dosage form,

wherein the aerosol is formed from a dry powder of aggregates of the composition of claim 1,
wherein the aggregates have a mass median aerodynamic diameter selected from the group
consisting of less than or equal to 100 microns, about 30 to about 60 microns, about 0.1 to

about 10 microns, about 2 to about 6 microns, and less than about 2 microns.
15. The composition of any one of claims 1 to 10 or 14 formulated into a dry powder,

wherein the antihistamine is present at about 0.05 mg/g to about 990 mg/g and the
corticosteroid is present at about 0.05 mg/g to about 990 mg/g.
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selected fromthe group consisting of a non-ionic
surface stabilizer, an anionic surface stabilizer, a

W@ 2006000404 surf ace stabilizer, a zwitterionic seCT/EHSE®06/010535
stabilizer, and an ionic surface stabilizer. 22. The
conposition of any one of clains 1 to 21, wherein the
at |l east one surface stabilizer is selected fromthe
group consisting of cetyl pyridiniumchloride,
gel atin, casein, phosphatides, dextran, glycerol, gum
acaci a, cholesterol, tragacanth, stearic acid,

6. DR B PSS SR et B oy

pow@ﬂéb&bﬁyé ﬁ}?at"l@dét oMﬁMs@dﬂmﬁ§b§rﬁ§le Qlay %M%@Yllaﬁ&ﬁmculate
kyl ~ethers, pol yoxyethyl ene castor oil derivatives,

Cortlwlt%r@lfdyaértm onéiiy @trlbasﬁ ane éndthispamainie gadiclesang at least one
t Iene dodecyl trimethyl amoni um
nano@?xlgé]&l COH&OS%@@ he stearates, colloidal silicon
di oxi de, phosphates, sodi um dodecyl sul f at e,
car boxynet hyl cel | ul ose_cal ci um_hydr oxypr opyl
17. celhgsapositiongsepyrens eEdaimsdy tod: ﬁﬁtl‘Pi91eééllltp @h@susol dosage form,

Wheréfﬁqhé' U&rpﬁ@sﬁ l%%kll‘[#)ll? 0 ’aerjagcﬂ ﬂﬁ%fﬁ‘ tPé‘[ & It c% %%%%séa}mme and

prone NONCrys e ce
nanopagnmlatelmrtajoammdj fosigk hrcﬂioat 15 sécehdwsrdesam ne,
ponvinyI al cohol , pol yvi nyl pyrrolidone, 4-
(1,1,3,3-tetranet hyl butyl)-phenol polyner wth
18. etﬂ%'c@ﬂ@oﬁﬁbﬁj ef ﬁﬁ/jorfec%ff TRldenyd ‘f’/’ f&ﬁiu%%f@an aerosol dosage form
ol oxam nes, a charged phosphol i pid
and fyithernt qplrsmsﬁlgsalmomihm‘eﬂlaﬁus aflyigsied fionpé neidiiHdose inhaler.
sul fosuccinic acid, sodium|lauryl sulfate, alkyl aryl
pol yet her sulfonates m xtures of sucrose stearate and
19. suThosenglisiioadrahe ondof AARRNMYLAIRSHAXROMY coh@p¥stislPls)formulated
decanoyl - Nmet hyl gl ucam de; n- decyl
for a@@tnést@n@p g@lg@ fResthe group.cg@%ymg of oral, pulmonary, otic, rectal, ocular,
A
op G ool PR AR A AU AR el pteyenpu ngmggonea local
bucchlepdsahayd tdpiet h@rh@hmanm de; n-heptyl -
bet a- D- gl ucopyr anosi de; n-heptyl beta-D-thioglucoside;
n- hexyl beta-D gl ucopyranosi de;
20. NOTRN@hpdNtBRITYhY bh’@é‘f@lgiﬁqs lntorlg}/{vhel ein the compositio further
bet a- D- gl ucopyr anosi de; oct anoyl - ]% ? g
compniseg 01 or thesteaphBrngcasiagly ancepiatiés e)@qngnts carriers, or a combination
the]__eb t a- Dt hi ogl ucopyr anosi de; |ysozyne, PEG phospholi pid,
G chol esterol, PEG chol esterol derivative,
PEG vitamn A, PEGvitam n E, random copol yrrer s of
vinyl acetate and vinyl pyrrolidone, |ysozyne
. cat ReotsmepasBiopes aay oeael daims IiodPonpersisthe éwﬁmﬁta@lhzer is
selecpﬁ(al ﬁ&g?%%B%?&ms‘%ﬁ% LR h&? ‘fo%é é‘”rﬁl%la gt‘?lblh%%lg 51‘1) Qllll mc surface
stablbm,saashﬂ)ﬂonml sdﬁface!:saiblhiﬁrpa kwmﬂedSmC ﬁ@ﬂfwmtd’mylﬁmtalﬁaahyér&& surface
.L.rimet hyl ammoni um brom de, sul f oni um conpounds,
stabiligdry vi nyl pyrr ol i done- 2- di menyl ani noet hyl met hacryl at e
di met hyl

22.  The composition of any one of claims 1 to 21, wherein the at least one surface
stabilizer is selected from the group consisting of cetyl pyridinium chloride, gelatin, casein,
phosphatides, dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid,

benzalkonium chloride, calcium stearate, glycerol monostearate, cetostearyl alcohol,
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sul fate, hexadecyltrinmethyl anmmoni um brom de,
phosphoni um conpounds, quarternary anmoni um conpounds,
whewssb24ei ( 2- chl or oet hyl ) et hyl anmoni um br om dePCT/USINE010535

trimethyl ammoni um chl oride, coconut trinethyl

amoni um brom de, coconut nethyl dihydroxyet hyl

anmmoni um chl ori de, coconut nethyl dihydroxyethyl

amoni um brom de, decyl triethyl anmonium chl ori de,

decyl dinethyl hydroxyethyl anmoni um chloride, decyl
cetordaregdl emufs)furgcy e, Isgtbitanesiens Lpnlyddyethiythae ikyhretiiers,

t.h i de,.
poly SRR BTy 11 FRF BT PR ORI A G OF P8 PR e,
poly&Bbyglenditlyeé1sRioaydyl Métﬂ&NﬁﬁlﬂMhluﬁiﬂlﬁﬂlﬁ&%Sﬁbﬂéﬂ%ﬂeme stearates,

coconut dinmethyl h droxyeth | ammoni um brom de,

collogdal pidiegn dnomﬁemhwp BT lmdﬁé@qyiaulfm esibexmatiadesflulose

I {
el VL REST X A 061 A8 A LR
methyhoetnlossphgdiloryéth@cellidoseyhypaomelldsg phiiatais noxatydalline cellulose,
anmoni um brom de, N-al kyl (Cl2-1 s)dinethylbenzyl

magngsigh HFRIRAR Siicde, trlnhav%amln@mwnxl) Hrohot: wﬂy\%ﬂmohdone 4-
(1,1,?@3&?&%‘&1&19{1 Iﬂfénolgkotl ﬁ%ﬁ??th%}égg%% RED FomaRITARY UM

chloride rmno dr at amoni um
pOlOXﬂmilQIS Im@)xamimsml theggy ];(Hﬁ&ﬂwh@ yd, dldwgﬂd'tghfosuccmate dlalkylesters of

SOdllHléFl['l E& Xce‘r?éigpx{d? g)%m) %ugﬂ%ﬁlp lggl alr yethél/‘ sglllpm ates, mlxtures of
sucrddb @ﬂekﬁéte' Adatloyé dRTERRAd 511§c§ioh§1phérﬁbkw&yt(gly@ﬁfob}’ Hecanoyl-N-

anmoni um chl ori de, et hoxyl at

methalghgﬁaml% atdegyretd- Pyglamrﬁngwﬂgm decyéheté-tl}rm@tpmr@momde n-

e RSO  R pgh eon om

methmmnm@wegtmdwnbgn@ﬁyrame; Iuﬁe ptolthedd- Ddlﬁhloglucomde n-hexyl

ohydrate, N al kyl (C12-14) di nmethyl 1-naphthyl nethyl
beta-%ﬁ?ﬁmmf@mdsfﬁl%}éﬂ%é&@ﬁh}égmﬁ%@ﬁéﬁﬂh beginhuriapmyranoside;

octaﬂ%@r Nrﬂngﬁpflg‘mc‘%hﬁ?@ nt’cﬁ:@}zleﬂégllj%o“ aﬁ%@g f e

[auryl Imet hyl "anmoni um ch nzyl rmet hyl
thioghreopyrianesidd) Ily};pzym@, PHiGephospholipit, RE(ﬂfcehhlyektemﬂmﬁE(Emholesterol

s N AT BTSN PO 28, LR T

pyrrcﬂl@G% )Ij/é@@?k?—x?é | caflﬁﬁlﬁbbmm&%i%ﬁbl%e%e catlomc olysaccharides,
di net hyl anmoni um chl ori de, di net ]i)

Catlomﬂlﬂleﬁ% l@afmm@ élgmam, RaticaiqvRarhya Lm0 pmmmd@,g@homes

phos%l{dl%ﬁs%atgﬁ%h? de. polyn mH}nR'r]rln&%t]ll'xggr’y%% trimethylammonium bromide,

sulfodimgecythpaunds, hmﬂ}a/ﬁﬁmpmtbhdbﬁ@mdﬂlﬁethylammoethyl methacrylate dimethyl
tetradecyl tri met hyl ammoni um brom de, .neth

sulfate, hes@fgeyamimsiig W%vm@@mméin@mh%wmpwd@fw@@aw
amm ﬁﬂﬁy(%on]i duH§§ By E'cﬂfﬂr@é’cﬂﬁl‘)%@laﬁﬁghﬁ})ﬁg&ég&%oconut trimethyl

enza n| um’chl ori de, stear nium c
ammoxwnpoeihaisie, catonlit fpiyretieil mbmmnium raeide.cmcyhut pyethyiditiydnox yethyl

| or | hal of
o Sy PR AR By SR g romide, decy! ety

ammonium chloride, decyl dimethyl hydroxyethyl ammonium chloride, decyl dimethyl

hydroxyethyl ammonium chloride bromide, C;5.;sdimethyl hydroxyethyl ammonium
chloride, C».1sdimethyl hydroxyethyl ammonium chloride bromide, coconut dimethyl
hydroxyethyl ammonium chloride, coconut dimethyl hydroxyethyl ammonium bromide,

myristyl trimethyl ammonium methyl sulphate, lauryl dimethyl benzyl ammonium chloride,
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salts; am nes, amne salts, am ne oxides, imde

azoliniumsalts, protonated quaternary acryl am des,
woredobgtdaved quat ernary pol ymers, and cati oni ¢ PUEDS208@8010535

Use of a conposition according to any one of clains 1

to 22 for the manufacture of a nedi canent. 24. The use

of claim 23, wherein the nedi canent can be used to

treat nasal, pul nmonary or ocul ar disorders.25. A

met hod of making an anti hi stam ne and nanoparticul ate

lauryg dhnttth}déieazylialtnn@ﬂmné)ird}midﬁ lewryp dins;dtku;g (ethedoxyprnanbdhing chloride,

ti of a east. one id wt ast
taurs} AebesffBpgiad hrnoupSngeiile NaRYTE muint Byfannt Sreonium
chlorsad, N-glicenic, L. ﬁ)d@ﬁq@mﬁse@pmeam &H&ﬁd&hﬁ@&ﬁ&é&?ﬁ&lﬁét‘ﬁ&ﬂenzﬂ
conmposli tion avl n an effective aver age partl cle Sl ze

amm@murre@véomq&amomhydtatea dooethyindidenytiauyionaael chgride, N-elkst and (Ciz-14)

dime T %&%ﬁl&tﬁ%}gﬁ G]%H&g) %Lﬁ%qillo%lgdg? f édix@%ﬁlﬁ]\é@l{el{ﬁlg 'ﬂlde, alkyl-

trimamrmmmamt sl dietksi-disettylghineaiubyaltaVendURindak lia@ﬂrﬁomum
ze of | ess han about 2000 nm 26. The netho

Chloréfiea FWP?ﬁat%B?YéW%H‘éACE@KYI&EW%W & raﬁﬁthvgcy@mdﬁaa%l
amm! ﬁﬁﬁg&ﬁ' dald nzé]{e“acﬁélﬂr&ﬂﬂoﬂﬂzm Q10T HO - dfdeb bR thyl ammonium

rocessi ng
chloride, N—tetradecyldlmethylbenzyl ammonium, chloride monohydrate, N-alkyl(Cj;.14)

dimethyl 1-naphthylmethyl ammonium chloride, dodecyldimethylbenzyl ammonium
chloride, dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride,
alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl ammonium bromide, Ci,
trimethyl ammonium bromides, C;s trimethyl ammonium bromides, C;7 trimethyl ammonium
bromides, dodecylbenzyl triethyl ammonium chloride, poly-diallyldimethylammonium
chloride, dimethyl ammonium chlorides, alkyldimethylammonium halogenides, tricetyl
methyl ammonium chloride, decyltrimethylammonium bromide, dodecyltriethylammonium
bromide, tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride,
tetrab'utylammonium bromide, benzyl trimethylammonium bromide, choline esters,
benzalkonium chloride, stearalkonium chloride compounds, cetyl pyridinium bromide, cetyl
pyridinium chloride, halide salts of quaternized polyoxyethylalkylamines, alkyl pyridinium
salts; amines, amine salts, amine oxides, imide azolinium salts, protonated quaternary

acrylamides, methylated quaternary polymers, and cationic guar.

23.  Use of a composition according to any one of claims 1 to 22 for the manufacture of a
medicament.
24.  The use of claim 23, wherein the medicament can be used to treat nasal, pulmonary or

ocular disorders.
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25. A method of making an antihistamine and nanoparticulate corticosteroid composition
comprising:

(a) contacting particles of at least one corticosteroid with at least one surface
stabilizer for a time and under conditions sufficient to provide a
nanoparticulate corticosteroid composition having an effective average
particle size of less than about 2,000 nm; and

(b) adding at least one antihistamine to the composition,

wherein following addition of the antihistamine the corticosteroid retains an effective

average particle size of less than about 2000 nm.

26.  The method of claim 25, wherein the contacting comprising grinding,

homogenization, precipitation, or super critical fluids processing.
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