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METHODS FOR TREATI NG RHI NOSI NUSI TI' S 1. RELATED
WARBLODATd ONS The present application is a PCT/EP2004/003316

continuation-in-part of Application Serial Nos.

10/ 414,682 and Application Serial No. 10/414,756. Both

applications were filed April 16, 2003. Each

application is incorporated herein by reference inits
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conjunction with an antifungal agent, antibiotic or antiviral agent.

HoI. BACKGROUND OF THE INVENTION

Rhinosinusitis is generally described as an inflammation of the nasal cavity and/or
paranasal sinuses and involves the nasal mucosa. Chronic rhinosinusitis (CRS)is
diagnosed when signs or symptoms of inflammation persist for 8-12 weeks or longer. It
is estimated that one out of évery seven Americans sufferé from chronic rhinosinusitis

(CRS). Symptoms of CRS include nasal obstruction, loss of sense of smell, nasal or



typically suffer froman overall poor quality of life.
Moreover, CRS is often associated w th other
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media. Asthma is found in 20-35% of patients with
CRS, and CRS is found in up to 75% of noderate-to
severe asthmatics. It is now known that rhinosinusitis
may be caused by fungi found in nucus. It is believed
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sinus@g)ls. Thi s inmunol ogic response causes activated
white blood cells, eosinophils, to enter the nucus.
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fungi by history, skin prick test or serology. AFS often leads to or is associated with
CRS.

Current treatments for fungus induced rhinosinusitis inciude antifungal
medications to femove the antigenic burden. A topical or systemic corticosteroid may
also be prescribed to control inflammation of the mucosal tissue associated with CRS.

This inflammation is thought to contribute to tissue and bone destruction associated with



of the sinuses (nasal-paranasal region) which is often
superi nposed upon a self- perpetuating,
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Currently, antibiotic therapy is indicated for up to
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organisms in the patient’s mucus such that the one ore more of the symptoms of
rhinosinusitis are prevented from déveloping, or are lessened, or are prevented from

worsening,

In an embodiment, the present formulations comprise about 4 mg to about 30 mg
of the anti-fungal agent amphotericin . In an alternative embodiment, the formulation -

of the present invention comprises about 20 to about 70 mg of the anti-fungal agent

fluconazole or itraconazole.’



specific particle size distribution profile provide
i ncreased bioavailability, increased efficacy or
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intranasally. In one enbodinent, the fornulation of
the present invention conprises about 25 to about 400
ncg of the steroidal anti-inflammtory agent,
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In an alternative embodiment, the formulation of the present invention comprises
about 0.2 to about 3 mg of the steroidal anti-inflammatory beclomethasone, or a
pharmaceutically acceptable derivative thereof, having the following particle size

distribution profile: about 10% of the drug substance particles have a particle size of



neomycin sul fate. The fornul ati ons of the present

i nvention may be provided in any formwhich directly
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mucosa. I n one enbodinent, the present fornulation is

provi ded as a sterile aqueous sol ution or suspension.

In an alternative enbodi nent, the fornulation is in a
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including fimgus-induced rhinosinusitis. In one alternative embodiment, an individual
suffering from rhinosinusitis may be administered a steroidal agent of the ﬁresent
invention alone, or in combination or conjunction with an anti-fungal agent, antibiotic or
antiviral agent. For example, the steroidal agent may be admini‘stered separately from the
anti-fingal agent or antibiotic, or each of these ingredients may be administered
simultaneously (e.g., in a single formulation) or individually, concurrently, in tandem or

subsequently relative to each other, or in any combination thereof.



| ocated on the lateral wall of the nose, usually in
the mddl e neatus or along the mddle and superior
W codiopsres. Most nasal pol yps arise fromthe BCTEP20d4/003316
sinus but sone polyps originate in the maxillary
sphenoi d sinuses. The mass of a nasal, polyp is
conposed nmainly of edematous fluid with sparse
fibrous cells and a few nucous glands. The surface
V. emENEIIBrDISCOBSRON UTARIRVESRFIGN! YPS general |y
reveal s squanous netapl asia. Eosinophils are usually
Pres S Rsert Mhval MBS dirdt t B nunber and it
i s ng)w eanovﬁ1 t afﬂr naésag ?Jp“g’[’%b‘&% %%g %8‘1 SHLOL OBy HPEP
; atdans.of 1 gA. |1gE, . G and |
sympl e B A AE AR Rniborin i s Gl
. of -5 a.cytokine . that ntc.i but.es .t o _eqsi nophi
regioft $yrygina fE Ae G D 1HEeRL TR RoBuPancr-eHe
S e of the ipvention is directed to the treatnent of
andlof it et el fmfoninbivskace; eele possehocharge
. rhinosinusitis condition, including, but 6 WO
fhm"%%@zﬁmi%m}ﬁeﬁipﬁ eruheadarhass halietis; fitigne;clgntabpaim congh;
subacute, recurrent acute and chronic rhinosinusitis,
and eggpaiayprggsyrapand/erfalinepta finsn egminatingy the aresenchpf thick mucus
associ ated with or caused by (in whole or in part)
or thefvighgli identificatipnes nasgl onparsnael gmiriction with rhivas oxydgR ot
. .. exanple, rhinosinusitis may include fungus-induced
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Eosinophils are usually present in polyps in moderate to large numbers, and it is now
known that nasal polyp fluid contains greater than normal concentrations of IgA, IgE,
IgG, and IgM antibodies as well as abnormally high concentrations of IL-5, a cytokine
that contributes to eosiﬁophil activation and survival.

It is understood that the scope of the invention is directed to the treatment of

rhinosinusitis including, but not limited to, any rhinosinusitis condition, including, but



means any | esseni ng, whether permanent or tenporary,
| asting or transient, of one or nore synptons of
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Antifungal agents for use herein include any agent
effective in treating rhinosinusitis, including
f ungus-induced rhinosinusitis. Pr efer ably, the
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Antifungal Agent

Antifungal agents for use herein include any agent effective in treating
‘rhinosinusitis, including fungus-induced rhinosinusitis. Prefa@ly, the antifungal agent
of the present formulations reduces the presence of fungal organisms within mucus to a

level such that the characteristic inflammatory responses and resulting damages



It is noted that a particular patient may possess a
fungal organismacting as the etiological agent that
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a case, an enbodinent of this invention involves
treating that patient with an effective antifunga
agent (e.g., an antifungal agent that prevents the
grow h of, or kills, the fungal - organism acting as
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It is noted that a particular patient may possess a fungal organism acting as the

etiological agent that is resistant to a particular antifungal agent. In such a case, an
embodiment of this invention involves treating that patient with an effective antifungal
agent (e.g., an antifungal agent that pre;/ents the growth of, or kﬂls, the fungal organism
acting as the etiological ageﬁt). Such fungal organisms acting as etiological agents can

be identified using collection and culture methods known in the art.



routi ne experinentation in vitro or in vivo. For
exanpl e, a patient having a fungus- induced
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formul ati ons, duration of treatnent, conbination of
dependih@eponahé spletifig Aingaige fintsm G ibate fincetudfthiflio s @fd
degree of inflammuation, and the anatom ca

isolate @Rfrhdtel belessisRptiflE® PabtRala fntifi8PadeRtY. S&%@ffe@mﬁn
i ncrease or decrease in the actual anmnount of

amour® dah bl B&BmiAGERE indfiduBPantiRmS §ledE Entd ﬁ’s‘iﬂE-Uoﬁﬁﬁc?ﬂ?%vaﬁﬂé &1

sets forth preferable ranges and dosages

castly %?ﬁhﬁd%%?#f%ﬂ“sﬂ?%ﬁh%%“@%’%*ﬁfa#&Y‘%‘? ShPup B8 Sl
toxicitg?%# ctftifibns, &d‘?&rsh‘g%%}ﬁgﬁ,ﬂh?gﬁe J ass Range Preferable

For example, non-toxic antifungal agents typically can be directly or indirectly

administered in any amount that exhibits aﬁtifungal activity within mucus. In addition,
antifungal agents that do not permeate mucosal epithelium typically can be directly
administered to the mucus in any amount that exhibits antifungal activity w1th1n mucus.
Using the infomaﬁon provided herein, such effective amounts also can be determined by
routine experimentation in vitro or in vivo. For example, a patiént having a fungus-
induced rhinosiﬁusitis can receive direct administration of an antifungal agent in an
amount ciose to the MIC calculated from in vitro analysis. If the patient fails to respond,

then the amount can be increased by, for example, ten fold. After receiving this higher



Range Ran a Dose Anphotericin Fungi zone Antifun al

0.5-150 m4-30 m7.5-15 ng 10 ng 12H Fl uconazol e
wordosoesme Anti fungal 0.5-150 m 20-70 m 25-50 nPADEP2002643316

Itraconazol e Sporanox Antifungal 0.5-150 m 20-70 ng ,

25-50 m 30 m 12H 10 WD 2004/091576 PCT/ EP2004/ 003316

Steroidal Anti-Inflammtory Steroidal

anti-inflamuatories for use herein include

conceil{rytﬁdn(:%% ﬁgt?e t pa?ncbe?n 1h %ﬁe o Oc Fh I%Q%ag Ug{egmtc ﬁtgei tﬁegﬁh l and

errvative
her e d here ar rraceut | caI Iy
toxiel ?05%51 @%ﬁqs&?ﬁtwa eﬁs?oﬁ%@gl any salt, ester, enol
her enol ester, ac base solvate or hydr ate
P’éf’o&lmb0 , s ATGRgES fj%@‘l FHRPS FREORSISE FaR 8- OB yig tq Ph?é‘te of
in_ the art using known net hods for such
1000 algmex/%a oEbedy isisht of thpvsammelnes admiaist ARt fermulatiopevhere
steroidal anti-inflamatory agents have a specific
the fopalation ip administegrdsiiferthifoithanagelakranesal mycass.eAntifngl agent
particle size refers to an average particle size as
particniedy syitablletfyr asovinistration awlitrgranazols} ketedonazotes asvoricompzole.
techni ques well known to those skilled in the art,
The MiGchalwes forfvoricopaznigiange foenl bt 0003 mm.f/hd td abémw;mu.g/mL
fractionati on, photon correl ation spectroscopy, or
dependinglupeietht Epdeifipafmgahorgati®m gr Rblar testdd B Tinde@Bole, the MIC
Fl uti casone Preferably, the intranasal steroid of the

valueaRSERIm BJubURa @i 6 ghdatt kA 9H6IR 64 BROPAANAL €.
Fl uti casone propionate is a synthetic corticosteroid

SNGiGATadt IS oR{B e SHhe b @A Hlofnt A RO At bpDiaS the

chem cal nanme S-(fluronethyl)6a,9-diflloro-11(3-17-

formu@étlgﬂﬂﬁr%l{edlfgi‘eﬂ%p ¥ianpblé3 &%ﬁ%ﬁ% ar admnnstratlon ofthe

I ene- I713 carb | 0at e ropl ona

formu@tlU{;lé egﬁ’ﬂeﬁp @&ﬁ?lhﬁ}oﬂsog’g{h%teanttﬁgl% .L.lf agm ftl B ppwder

all'y
sl nzfééeé RS P R o
area Hf&g?%}ﬂg?ﬁl &ggeagef or 5%{6??? gﬂsafgﬁ potpal %ﬂ?‘fté’ﬁba%h@g%ﬁiggma

present formulations,

Table 1 sets forth preferable ranges and dosages of the antifungal agent of the

present invention.
Table 1
Antifungal Agents and Dosages

[ More: Most Most
Generic Name g:::g Class Prl:t::a:le Preferable Preferable Preferable

8 Range Range Dose
Amphotericin B | Fungizone | Antifungal 0.5-150 mg 4-30 mg 7.5-15mg 10 mg Q12H
Fluconazole Diflucan Antifungal 0.5-150 mg 20-70 mg 25-50 mg 10 mg Q12H
ltraconazole Sporanox | Antifungal | 0.5-150mg 20-70 mg 25-50 mg 30mg Q12H
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steroidal anti-inflammatory (e.g., fluticasone

propi onate) having the followi ng particle size
waele@undtsos i on profile: about 10% or | ess of thePCHERI004/0D3316

particles have a particle size of 11 WD 2004/091576

PCT/ EP2004/ 003316 | ess than 0.90 m crons; about 25%

or less of the steroid particles have a particle size

of less than 1.6 microns; about 50% or |ess of the

S grojg San&iﬁles have a particle size of Iess than
3L = 1¥¥os or | ess of the steroid

parti.cl es have a particle size of | ess than 6.10
P EFA antidglammntones forugihereip ncde dusasons. heglqmethasane,
have a particle size of |less than 10 mcrons. In an
any phgrmagentigally aceapisbleidetivative thereof, gpdraAyRombinagipn theeeofr As ent
i nvention conprises a steroidal anti-inflammtory
used Hezpin, aghameacewichldyoneptside derivhtivediiclheded sy salthestdr,omol ether,
profile: about 10%of the steroid particles have a
enol eptar, icid) bass salwate or heksae themof. (Suéb derivativessnayiequépatd Hyof
the steroid particles have a particle size of |ess
those dbfwkill ih.tBartmisingirownaisthoids Fod ¥addf detingtizatidrer oi d particl es
have a particle size of less than 2.5 mcrons; about

- ThPer@faltératvesdritiodintent, ligy stdréid S avindn vy lab&ltehfeze of
| ess than 4.0 mcrons; about 90% of the steroid

specifRAattictd s didtaMRiod pRANS. | A \Re®hetinfarlidlSsizd f2RRs B8
mcrons; and greater than 90% or ‘about 100% of the
t P i . i o ' f. . 0
e ) 281 Er B PR o2 el BB et

kno m&&ga 1164 inltPe @ﬂgu&ra@,ffgf{x%?xg%%%&@%tg%%ﬁeﬂow

or mu lon o presen venti on rrses a

s B S, PR Sk

techni aerti cles have a particle size less-than 0.50 mcrons;
#S5ut 25% of the steroid particles. have a particle
sjze |l ess than 0.90 m crons; about 50% of the steroid
pﬁ%a&%mg have a particle size less than 1.7 mcrons;
about 75% of the steroid particles have a particle
shizierably dhe ipfrapgsal stgroif ofthreseptigrrulsitnns st ilutieasons er oi d
.particles have a particle size less than 5.5 mcrons.
propiopate\\FJuficAyan Ry OBiPEAPIS B/sppbelig 4pTiigasargid and has the empirical

formula CysH31FsOsS. It has the chemical name S—(ﬂuroniethyl)6a,9-diﬂuoro-11[3-17-

dihydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17B-carbothioate, 17-propionate.
Fluticasone propionate is a white to off-white powder with a molecular weight of 500.6
and is practically insoluble in water, freely soluble in dimethyl sulfoxide and
dimethylformamide, and slightly soluble in methanol and 95% ethanol.

In an embodiment, the formulations of the present invention may cdmprise a
steroidal anti-inflammatory (e.g., fluticasone propionate) having the following partiéle

size distribution profile: about 10% or less of the steroid particles have a particle size of

11



In another alternative enbodi nent, greater than 90% or
about 100% of the steroid particles have a particle
wGerme/0h 136 t han 15 m crons, preferably | ess theeT/EB2004/003316
m crons, nore preferably |Iess than 8 m crons, nost
preferably less than 7 mcrons. Beclonethasone Al so
preferably, the steroidal anti-inflammatory of the
present fornulations is beclonethasone di propionate
s A 90 S e e oy DSt o BL OB ARl
| b,17, 21-tri hydroxy-16b- met hyl pregna- 1, 4- di ene-, 303.26
less thatol. frsicrorz] ahwup §Qp poisas of theptrsoid ah%‘gl?ﬁbamawéﬁ Shfi O &ess
powder with a nol ecular weight of 521.25; and is very
than 3.8 Imigrns; ghamb I 3ftloe leshofithe weroidmatisles hayes papiolsize of less
Ref erence. RTM, very soluble in chloroform and freely
than 650/miblogs; iahowt ©6Y%cndesanfithe sterotd paoiedds haThepdrdelasizaes levs
of the present invention may conprise a steroidal
than 1@#idronsi Nfl ammatory (e.g., becl onetasone di proprionate)
having the following particle size distribution
1k @h bkte@nativb embodifaiDthe f@fmalatibn 6fthe pletsnointepinntcompegss
have a particle size of less than 0.75 mcrons; about
a sterofal Andilinfi82Rately KPP HheSfoNdwing péartitle kies dRaibetien pofilet toat
size of less "than 1.5 m crons; about 50%or |ess of

10% o{' ﬁg ﬁé%%ﬁrlﬁcl%a% & gg‘gclg QY€ oAeRMWidn (CTEmitkS; Houl BYSof

crons; ut 75% or | ess of the steroid

the ste%?c&éér&l%%agg% ?argﬁl%?{g% Bﬁe& Rz Phick @R Sabol 509 S the

ons; ‘a ess of the steroid particles

s YIS RO B 5 625 R g P Spsscon
i cl es _ha icle si . 10
psl 5S8R e RSB ¥Rt o
e BT PSSR SREBRES 4% 8] B it

di stribution-profile; about 10% of_the,sterojd.,.
steroidperticles have cle sige, ok lpss thand 0 suicrgps. | Br E’gfaPﬁraﬁe 6{.3’5%“ 18
m crons; about 25% of 13 WO 2004/091576
fluticaf@E PERIPAE/ 003316 the steroid particles have a
particle size of less than 0.70 m crons; about 50% of
- t mens prefesied ephedimsnie theformalagion af the presens juygntign cogiguses
than 1.25 mcrons; about 75% of the steroid .
a steroid having the following particle size distribution profile: about 10% of the steroid

particles have a particle size less than 0.50 microns; about 25% of the steroid particles
have a particle size less than 0.90 microns; about 50% of the steroid particles have a
particle size less than 1.7 microns; about 75% of the steroid particles have a particle size
less than 3.5 microns; about 90% of the steroid particles have a particle size less than 5.5

microns.

12



particles have a particle size of less than 2.0

m crons; about 90% of the steroid particles have a
w@asonioglses si ze of | ess than 3.0 microns; and gPEHEP2004/003316

than 90% or about 100% of the steroid particles have

a particle size of less than 6.5 mcrons. Preferably,

the steroid is beclonethasone dipropionate. In one

preferred enbodi ment, the fornulation of the pr esent

| Y Gl Al ARG e eﬁﬁédlm t?%r‘é&?xl 12 9@)“% Bmg%r y

having e size

about 100/ of t he.st.eroid e .
Stef‘”ﬁ&??ﬁ“%t bR el R e T3 BB e hﬁhsﬁﬁat og Y Bictense
roj.d art| | es have a Q@ gygle si ze | ess than 0.70
mmﬂfe ‘?%‘H% R, P MEe9ps, optipEeierally dyse thap dmiFores have a
particle SI ze less than 1.3 mcrons; about 75% of the
SMEH!-H@M cles have a particle size less than 2.0
m crons; about 90% of the steroid particles have a
pa¥lsq replerablyy the stsenidal pathingammaiosy efiiBe prgsentfosmulations i90%
or about 100% of the steroid particles have a
beclopgihasone dipsipranaleds #s monohyérats. rBeclomethasdne diprogtibeate has the
‘ alternative enbodi nent, the fornulation of the present
chemicalveantei9echlore-ditipil 7,8 brilydmtcps 6b-tethyimé gnail - dianeyB 204 vy
having the followi ng particle size distribution
doinep?,2f-dipsopichiateu tThd 68Mmpdund hay Bt & fitelpeeddr witheSnélastara
particle size less than 0.60 mcrons; 25%of the

weight bE5DI.TF; B ik rvsﬂy@ﬁ%m@\seluale@@wate@myﬁmm beks than 0.90
m crons; about 50% of the steroid particles have a

ReferBfte RTOME v&Y 361ubi8 ScHId8Rml, aad 'ﬂe@l&@&%ble%?ﬁéion@ﬁ:ﬁﬂf the
st er oi particles have a partiCle size less than 2.5

alcohBil Crons; about 90% of the steroid particles have a
particle size less than 3.5 mcrons; greater than 90%

© T Ritla O e e o ThehBosing PRIERL FSRBERT 001576
mﬂanﬁ%t 15 éggoﬁéc? qgeg%;gne élgtgglqc?r}agég Bgﬁnoé t%? ﬁéﬁo né,parntgp(fedsllzrree nt,
dlsm‘g‘t% r@tta gfogis ot S RS ﬁ@%*%?f&‘ﬁ&mféﬁatvee:w%‘fcé%" S 9 s
than ¢ P ek oS %%L Eirsgr @%%%q?fﬁ%%t?e%f’aﬁ%t Bittifle B éﬁ@g o
than £ ibrosis, GHORT z’ e PP eRIA Pisficles Latg apariple A SF e,

anot her enbodi
than 2.0 microns; about 75 % or less of the steroid particles have a part1cle size of less

nﬂ).

than 3.5 microns; about 90% or less of the steroid particles have a particle size of less
than 5.0 microns; and greater than 90% or about 100% of the steroid particles havea
particle size of less than 10 microns.

In an alternative embodiment, the formulation of the present invention comprises
a steroidal anti-inflammatory having the following particle sizé distribution profile: about

10% of the steroid particles have a particle size of less than 0.35 microns; about 25% of
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greater than 90% or about 100% of the steroid

particles have a particle size less than 10 m crons,
woe@ieoehé y | ess than 7 microns; |ess than 6 nPCT/BPEN4/003316

|l ess than 5 mcrons, or less than 4 mcrons.

Providing steroidal anti-inflamuatories according to

the present invention is believed to be a nore

effective way to provide the nedication to the

nasal - par,anasal . .regi of, ther i ncreasi no,
the steQRORABNT F Py U PSR GIURRETSTEP R e o
_understood that each_of th article, si di.st ri but,i on
steroidipersicles BaVeeRiEHTIhUE qr%ﬁe%@ap et AHFeDS; Rt T35 350
and 10/414,756 may be suitable for any of the )
particlesrive 2 partielfmige of lgss b Gmiraansy d9B(PITe piip steroid particles
‘ preferred anti-inflamatory agents are fluticasone and
have alpexticlersize lofilesniban 1P suicronsh and greaerdean Wesergbpeidl 005 ks e
applications may also be suitable for use in the
steroidratiiae have apastitle size. of e thao 6. 5tthicrons.aPysforably, itherriereid ds
i ncorporated herein by reference in their entirety.
beclonfMtidhsdriedimbpiynatd. he formul ati ons of the present
invention may conprise fluticasone or becl onet hasone

. ah Qe preferted cABSdInEIR} the Porivulation ofthepresant mvaitivarcomprises
steroldal "anti- inflammatories. Exanples of steroidal

a steroftfal éﬁﬁ'—lﬁﬁ&lﬁfﬁﬁﬁbﬂﬁhﬁ? tlleolloieRg paticle Bizk ARiribdeon Pufileastout
not be

imted to, anet hasone, tri anci nol one,

] _ . ; sk
10% ogﬁ% %‘g@%ﬁ??&a% g %ﬁ’tﬁa@ EiSe 1c8PMRE G40 Rfforonst hBout 35% bfhe

! ( er anti-inflamatory for use
sendRAR AT Dt ity g
seso RGP AP T A Bl
have eI L B Q00 WIRDT Dok SDAtay e s hREe
s 3 e ot PRSP M A i o
particles have a particle size less than 6.0-microns.

In another alternative embodiment, the formulation of the present invention
comprises a steroidal anti-inflammatory having the following particle size distribution
profile: about 10% of the steroid particles have a particle size less than O.GQ microns;
25% of the steroid particles have a particle size less than 0.90 microns; about 50% of the
steroid particles have a particle size less than 1.5 microns; about 75% of the steroid
particles have a particle size less than 2.5 microns; about 90% of the steroid particles
have a particle size less than 3.5 microns; greater than 90% or about 100% of the steroid

particles have a particle size less than 6.0 microns.
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12H Amphotericin B Fungi zone Antifungal 2.5-45 ng 4-30

m7.5-15 ng 10 m 12H Atropi ne Anticolinergic 10-700
wOore00259800 nme 75-30 me 200 nme 12H Azel asti ne PST/EP1004/003316

Anti hi stam ne 137-1096 204-822 ntg 382-616 ntg 411 neg

QL2H nme Azithronycin in Zithromax Macrolide 50.400 m

75-300 ng 150-200 m 167 m 12H Aztreonan Azactam

Monobact am 250- 1000 m 300- 900 m 475-750 m 450 m 8H

o L 100G KARGALLY, SR U o e iRl Tperhihie ory
Stemlnaa%"%t Qaa“”e Liz%?ﬁ%ﬁaﬁﬁﬁﬁgﬁr%ﬁp%?va@%a%@m Wngrce,

orln 250- 900 ng 575-700 ngy
more Bfaeéef Y%&'ﬂa@ lwseﬁwﬁ@f @1%‘%%8@5 MIa@gs;rImnother
125- 1000 200- 900 575-70 650 (Genl V)
breferesds og aenRiSFReIES 180 SRThoF 40564 9034 5505 storid Pgiclenes. my
575-700 nmg 600 _ng QR4H GCen Cef aperazone Cef obid
particledizg|batyyssn fignd B mqmrﬁ@néémgo@s iy 28atBer 26 hodime600 Ny
Q 2H Gen UT) Cefotaxine Caforan Cephl asporin.
greatep am POV #hod 000% 06 thewtesridpatticlesiyy6 0 Partivle Gize [d@ethard 10
12H Cefotetan Cefotan Cephl asporin 250-1000 ng
micro8y) Pred@ablyrtpsSthaa 7 @fcrous; BSOtham 6 GRcrons; less than 5 microns, or 165s
ham cin 12H Cefoxitin Mefoxin' Cephlasporin 250-1000
than 4micR@O- 900 ngy 575-700 ng 600 ng QL2H Cepham cin
Ceftazi dinme Fortaz, Ceptaz Cephlasporin 250-1000 ny

3PfOovRIMY stagoddlamif SN Aimriks ABcofdind to thpredeht invention is

believed to be a more effective way to provide the medication to the nasal-paranasal
regioﬁ, fhereby increasing bioavailability and efficacy of the steroid. It is understood that
each of the particle size distribution profiles described in Serial Apél. Nos. 10/414,682
and 10/414,756 may be suitable for any of the anti-inflammatory agents described herein.
The preferred anti-inflammatory agents are fluticasone and beclomethasone. Also, the
dosages described in these applications may also be suitable for use in the present
invention. Each of these applications are incorporated herein by reference in their
entirety.

Additionally, the formulations of the present invention may comprise fluticasone
or beclomethasone alone or in combination with one or more other steroidal anti-
inflammatories. Examples of steroidal anti-inflammatories for use herein include, but are
not limited to, betamethasone, triamcinolone, dexamethasone, prednisone, mometasone,
flunisolide and budesonide. ' Other anti-inflammatory for use herein are listed belowh in

Table 2.
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Ceftizoxime Cefizox Cephlasporin 250-1000 ng 300-900

nmg 575-700 ng 600 ng @B- Gen IH) 12H Ceftri axone
wRo@aphisme Cephl asporin 250- 1000 ng 300- 900 ngy PCHEFD04/003316

ng 650 ng QL2H Gen |1 Cefuroxime Ceflin Cephlasporin

100- 600 nmg 200-520 ng 250-400 ng 285 ng QBH Gen I

Cephapirin Cefadyl Cephlasporin 250-1000 ng 300-900 ny

575-700 ng 650 mg QL2H Gen Ciprofloxacin G pro

Qui nol one 25-200 m 50-17 75-110ng 90m 12H dind

Sh8 my” on Steaifal ABH Efiariy %é&ﬁ?%sgﬂﬁ?)e?&#ﬁﬁs? 2oelT

[ 1 O nm 7 L'\ 7 E 1.0 E AN azal ’) ﬂ
TPy Y= Y -5 ‘<-'-'—" Mot s
Dexanet has 0 n e Decadr on| teRiasd ¢ &dore Aabrhvte 0 . F’I-e'rééblgg oPr?e‘r
Generic Namery ) “Rrajd 8 n@asx] 2H Ranmgf | anpela O NFRame a| HhAo Dose
Acetylcysteine >, uc i a_&g)%l, . | Mucolyties —125,,500.mg 4 0-450mg ~ 41 280-400mg ~ 1l 30
Amikacin L L ‘A}nhoglgcosfdc 502300 my 750360 my ' 4 160200 mE = | 16 -
12H De c cline Vibram CI n ﬁ'ei racycling 10-1 Ommleg- 30
Amphotericin Bm 2 :Fu@gonhg Er A o N %F %ﬁ h @lsa'lm 50. i
Atropine N AR ) -700 fnc %—480 meg 5-30 mcg 2%0 meg SEE—?
Azelastine 00~ D axteim Tl 3] 1003 7- -822—&:& tof 13LEtEkg 411 meg QI12H
El uconazale Dilfl uran Anhtef ungal 12 -150 m 20-7D m
Azithromycin_~ - FAthromaso o0 olid, 0 g 2 167 mg QI12H
Aztreonan = PXzackyh Y T - %iobaﬂtal; th 210 450 m
BeclamethasoneOl €[ VehctlifBeclonml || -Sterbfdal Antd g Z- 28 )727)] ﬁ . 8 ﬂ@?ﬁ%—
= = i nf rrrmf ory Filiﬂﬂal{lh:imrn en. Qcutfen I\hnqt draoidal 01 01-2
CamemEson g P my QA g s Tﬁz BE2H  ARET™ nf | pHTRRE
Cefazolin | U m:eawm e H|onsseinSt prsen@at | Andemg 10-] 50000feg Pdse g 081
ol 76 Qf\ aead GHN ol ALl nil anmnmt Adr v
Cefepine VI Magipime - Céphfasporin - I 126-1000mg | 200-500°mg '~ | 575-700 mg 650 mg Q12H
{Gen IV)
Cefonicid Moniacid Cephlasporin 250-1000 mg | 300-900 mg 575-700 mg 600 mg Q24H
(Gen I) '
Cefaperazone Cefobid Cephlasporin 250-1000 mg | 300-900 mg 575<700mg -] 600 mg QI2H
{Gen Il
Cefotaxime Claforan Cephlasporin 250-1000 mg | 300-900 mg 575-700 mg 600 mg Q8-
(Gen 1) ) | 12H
Cefotetan Cefotan Cephlasporin 250-1000 mg | 300-900 mg 575-700 mg 600 mg Q8-
{Cephamycin) 12H
Cefoxitin - Mefoxin® Cephlasporin 250-1000 mg | 300-900 mg 575-700 mg 600 mg Q12H
. {Cephamycin) .
Cefiazidime Fortaz, Ceptaz Cephlasporin 250-1000 mg | 300-900 mg 475-750 mg 550 mg QI12H
) (Gen 11D
Cefiizoxime Cefizox Cephlasporin 250-1000 mg | 300-900 mg 575-700 mg 600 mg Q8-
. (Gen Il 12H
Ceftriaxone Rocephin Cephlasporin 250-1000 mg | 300-900mg - 575-700 mg 650 mg QI12H
(Gen IID)
Cefuroxime Ceftin Cephlasporin 100-600mg | 200-520 mg 250-400 mg 285 mg Q8H
(Gen II) .
Cephapirin Cefadyl Cephlasporin 250-1000 mg | 300-900 mg 575700 mg 650 mg Q12H
(Gen D i
Ciprofloxacin Cipro Quinolone 25-200 mg 50-175 mg 75110 mg 90 mg Q12H
Clindamycin Cleocin Lincosamide 50-600 mg 75-500 mg 125-300 mg 225 mg QI2H
Cromolyn Sodium Intat/Nasalcrom Mast cell 5-100 mg 7.5-75mg 10-50 mg 20mg Q12H .
stabilizer :
Dexamethasone Decadron Steroidal Anti- 0.1-4mg 0.2-3mg 0.2-2 mg 0.8 mg Q12H
inflammatory
Dornase alpha Pulmozyme Mucolytic 0.5-5 mg 1-4mg 2-3 mg 1.5 mg Q12H
Daxycycline Vibramycin Tetracycline 10-100 mg 15-80 mg . 25-65 mg 27 mg Q12H
Erythromycin Erythrocin Macrolide 50-600 mg 60-350 mg 100-300 mg 150 mg Q8H
Lactobionate
Fluconazole Diflucan Antifungal 12.5-150 mg | 20-70 mg .| 25-50 mg 30 mg Q12H
Flunisolide Aerobid Nasalide Steroidal Anti- 0.1-4 mg 0.2-3mg 0.2-2mg 0.8 mg Q12H
inflammatory
Flurbiprofen Ocufen Nonsteroidal 0,01-2 mg 0.05-1 mg 0.1-0.5mg 0.15mg Q12H
Anti-
inflammatory :
Fluticasone Flonase Steroidal Anti- 10-700meg | 25-400 meg 75-300meg | 200 mog Q24H
* inflammatory )
Gentamycin Garamycin Aminoglycoside | 10-200mg 30-150 mg 80-120 mg 95 mg Q8-12H
Ibuprofen .| Motrin Nonsteroidal 25-400 mg 30-300 mg 50-150 mg 100 mg Q12H
Anti- .
inflammatory
Ipratropium Atrovent Anticholinergic | 10-700mcg | 25-400 mcg 75-300 meg 200 meg Q12H
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Gent amyci n Garanycin Am no |
80-120 m 95 m B-12H

| bupr of en

oside 10-200 m 30-150 m
Mbtri n Nonst er oi dal

wQ20040015ng 30- 300 ng 50. 150 ng 100 ng QL2H AnPCT/EP2004/003316
| pratropi um Atrovent Anticholinergic is

10-700 nme 25-400 nme 75-300 nme 200 ne 12H 16 WO
2004/ 091576 PCT/ EP2004/ 003316

i nfl anmat o

I traconazol e Sporanox

Antifun al 12.5-150 m 20-70 m 25-50 m 30 m 12H

Kot aral.ae  Acular Nenster al-dal Q5.4 QO _1-2 0._3-
Itraconazole " Y'Sporamox. ' - _ | Antifungal . | 12,5-150 mg | 20-70 g 11 2550me  , T 30mgQl2H
Ketorolac MO~ § ATy Q2 Hi et T1Tb. (571405 Ll (O mgC VU] %9\11%-' LYy shegizl

: Qui nol one 40- 30@-m 50-150 rn ¢0-80 ng 70

.- L flagnattory, _ e ln onn 75450
Levofioxacin =1 TG £83Jinst ™ ZY VU id8lore © CT 1 81360 O SOM50%Y C 'S 6080 me © © % mg Q12H
Linezolid  100- ng g 0@tV - 1) Betoak | Wg O {T880 mg 0120
— r‘lav:C]f.nAnfnl-ia' lna 00511? 10lm- 1-7. 5 mil1-58 m2imI12H

ratidine | Claritin |, | "~ ) istamine | 0.5-10mp., . %—g 2

NVET U e Ver T TETT- 200" 2502085 m-30602 B8 M-
Meropenem 33 MBdd Nz | dCrbapesen  VE20D-T5nz PET-Tdd | N [30360Hp 00] 33mg QA
Mezlocillin_~— - | Meghinn %ﬁymmnn J08,1508 m Uﬁmml Z 9§E§hn 233 mgtQoH
Miconazole V'Y Mol 'Y ifungdl” -~ |'12.5- 30-200mg _ | 50-100 m g Q12H
Montelukast AL || bikbkkireld L 2.| Antds ﬁgnelm 36518 li-ﬁh&g 00 Tm; gngg Bt H12H
Mupiroch___\bn mu_@gmmlr ¢ eukb¥Ppmene (285 W0 g
Naftillin ol Yipen 4 A~ Pepigillin _ p 4. ’SQ-LQ me, 190.200 B 1o SWﬂLﬂga_e_; g&m%ﬂ
Nedocromil =~ 7 Hide /T TV T pghefebly VO e ?'EF' NS g mg Q

1-25 m1,5-20 mbmzer15rr10 m_Op- fdil11% Un pén
Ofloxacin_ __ pood Boxp | § o5 Qumlops 1y m g7 _l@ﬂggag__m&%__
Oxacillin . | Prostanhin Pegicillin, D} 230-1000 mg | 300- Omg,- | 575-700 0
Oxymetazoiine Dekdnkestht ﬁ 5Eg 0.075% 4%y 11U p.?-ﬁ.ﬁ%% g%mggzn

nm ny QI2H Istabiliziewme Ol okacin Fl oxin Quincl one
Phenylephetine » = | NearSypenhiing ~ -B ongestant |1 515Ame- oqloﬁimm 2L g1 ] i inl0me QIZH
Piperacillin___ =¥ FPMpracil 'Y YV igillin "~ [T00=1000 mg | 125~ T me _ | A0me QQH
Potassium lodide’l OST aPNI N PEM£eﬂm T 200 s Ulso Ti U= IUE0-80 Ingd /I~ | 160/
Rifampin 6001 Nfadin Piscelpneany | ad0-3000 mg Ni0@DetRged 00 30 m 1
Taurolin 0.0 7?%@1& ng 0 N;g ?mﬁc mgﬁ 26)1:? rrgzo-&jo mey ny 40-120 mg . 80mg QI2H
Tetrahydrozolidine Tizine Decongestant 0.05-0.5mg | 0.06-0.4 mg 0.1-0.3 mg 0.15 mg Q12H
Ticarcillin -+ Timentin Penicillin 500-5000 mg | 10004000 mg 1500-3500 mg 2250 mg Q6-
Clavulanatc 8H
Tobramycin Nebcin Aminoglycoside { 10-200 mg 30-150 mg 80-120 mg 95 mg Q8-12H
Triamcinalone Asthmacor Steroidal Anti- 0.05-3 mg 0.2-2.5 mg 0.5-2mg 0.6 mg Q12H

Aristocort inflammatory
Vancomyein Vancocin Antibiotic- 50-400 mg 75-325mg 125250 mg 166 mg Q6-8H
miscellaneous
Xylometazoline - Otrivin Decongestant 005-04 mg | 0.075-03 mg 0.1-0.2 mg 0125 mg Q12H
Zafirlukast Accolate Antileukotriene | 2-60 mg 4-50 mg 6-30 mg 20mg Q12H
Antibiotic

The formulations of the present invention may further comprise an antibiotic.

Additionally, since more than one bacterial organism may be associated with the bacterial

infection of the nasal-paranasal region, the present formulations may comprise a broad-

spectrum antibiotic such as amoxycillin, erythromycin, or cefadroxil. Altematively, a

combination of anti-bacterial agents with differing spectra of activity may also be used.

Examples of antibiotics for use in the present invention are shown in Table 3.

TABLE 3
Antibiotic Agents and Dosages
Y
More Most Most
Generic Name Brand Name Class Pr;ferable Preferable Preferable Preferable
ange
Range Range Dose
Amikacin Amikin aminoglycoside 1-800 mg 5-500 mg 50-300 mg 150 mg QBH
Azithromycin Zithromax Macrolide 25-400 mg 75-300 mg 150-200 mg 167 mg Q12H
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Phen 1 heri ne Neo- Synephi ne Decongestant 5-50 m 10-35
m 15-20 m 10 m 12H Piperacillin Pipracil Penicillin
Wae@420Go%6 m 125- 750 m 250- 600 m 460 m H Pot asBCT/RP2004/003316

| odide Antis tic 30-200 m 40-150 m 50-80 m 60 m | 2H

Rifampin Rifadin M scell aneous 500-5000 m 1000- 4000 ny

1500- 3500 ng 2250 m 12H Taurolin Taurolidi ne Non

anti biotic 5-200 rrg 20 150 rrg 40- 120 ng 80 ng QL2H
A gEaba—Te beakry ool S Cmhidis Te | ReRoMI e UaHE GH
“Cef"'azo'niﬁ 05~ T, ¥l —&ﬁdaiﬂonékde UsolommgB Meode {573 Dbng 650 mg Q8H
Ticaricillin +1 W pentin!Panici i n 500 r.h%o

T T L 5' do T
Cefepmel 000- m;a'neng lgw 6:6 751 55‘% nz'ﬁw&]ig d UP = at 650r8nf_|Q12H
Cefonioidl ODT jryo@cid e PCebriaspsiimon g 15_[*1@%med el ¥PORR0 NF73V0AH0 | r§40 me Q24H

ﬂ 12 m- QL8 Aot fa¥t S|

g T TR TG T Oor gt T S5 meot T
Cerapmﬁﬁt C6°615 3 TI%W 0.5-12 rmo .61 o, bCII.mZH e
Ceforxifiy | St jo%6Et i n feeﬂmﬁ‘t? Gry IWéW%’Eﬁnycﬁo‘h‘”Wnc pEPHome | 600 me Q-

_—m@cmm o £ SRS -’Ce&Méﬂonh'U 50 550 e DO | FE0aR0 T go0 mg Q8-
B-8H _niscel | gprmes Xyl onetazoline Qrrivin 12H

ChoriiDe congé&tant  SEBPRn 4 nd 0 s. 0M. 14 972y q£95E "

Cotandine T ok, Cobtd K AE:hhiadéit Ol o L1 - 1080v6g | [CA00000miz] € 1475- 20 tae) rnswm%

T T S P }*ﬁcﬁ*'" T3‘009'06’ SPRS—Hantb&
eftizoxi ] efizox asporin - e 00’ 600 mp Q8-
“Bf esent” 1 nvent {pn rrag/ T hers conprise an_ anti % bil ot ¢

CetrixoRd 01 1 Kbmﬁl Y, s;{mmn @or esmmmg oji&0-9otet ef P7aT00 v gaiﬁf"S‘ﬁ?‘zH ‘
v..h accncid it Lo acd s |
YR Rssee-pEbd i th lsje? T et o P 1 T F oA T
nasal par anasaly reqgion, the present forfulationd may
Cephapi@ONTDT | G&Yla br pfrerl=raip@et|ririiore | pPOPIe spiEfilems | Someeny -

TR XY Cigd T N Oy Gl kRt & CESR R X 1 | 750110me | 00mg Qi2H
Clindangéh { €1 N@dodnV e] Y | Ligosantio) YD | nammm 0f 75500tg - hA2e-Hp e ] | 33
Doxycquef hHYitramyein an g . o 12

Q,gpgt - -8 5-03 m 2
IE% rythro rf R %-eob‘ﬁr %Ssoﬁay i‘%ﬁﬁ&ﬁgqu g Q8H
Lactubl anpj € (0] ant | 1 Otl CS or useliln the present

Gentamigin) \/ © fl'iamwmmr o | afieygiysosifley [T ﬁ%@é—&— % —s%ﬁ%gﬁb'f {1130 g Q8H
J i 1800mg | 3:300mg | 350-300,mg "150¥hg Q8H
G

Kana N oglycoside
i ent %—%%ﬁ% Prret s e e 0 &g VDY ﬂo&ﬁb@t 500 mg Q12K

anti-bacterial

(¢

d

s
kn

=3

Mezlocillin Mezlin - | Peniciilin 100-1500 mg 375-1000 mg 750-950 mg 833 mg Q6H
Mupirocin Bactroban Antibacterial 1-25 mg 1.5-20 mg 2-15mg 10 mg Q6-8H
Nafcillin Unipen Penicillin 150-1000 mg 300-900 mg 575-700mg | 600.mg Q8H
Netilmicin Netromyein Aminoglycoside 1-800 mg 5-500 mg 1 50-300 mg 150 mg QBH
Neomyein Mycifradin Aminoglycoside 1-800 mg 5-500 mg 50-300 mg 150 mg Q8H
Oxacillin Prostaphin Penicillin 150-1000 mg 300-900 mg 575-700 mg 600 mg QBH
Paromomycin Humatin Aminoplycoside 1-800 mg 5-500 mg 50-300 mg 150 mg Q8H
Piperacillin Pipracil Penicillin 50-1000 mg 125-750 mg 250-600 mg 460 mg Q6H
Streptomycin Aminoglycoside 1-800 mg 5~-500 mg 50-300 mg 150 mg Q8H
Ticarcillin + Timentin Penicillin 200-5000 mg 1000-4000mg | 1500-3500mg | 2250 mg Q6-
Clavulanaic 8H
Tobramycin Aminoglycoside 1-800 mg 5-500 mg 50-300 mg 150 mg QBH
Vancomycin Vancocin Antibiotic- 25-400 mg 75-325 mg 125250 mg 166 mg Q6-8H
miscellaneous

Antiviral Agents

The f;)rmulaﬁons of the present invention may comprise a therapeutically
effective amount of one or more antiviral agents. These agents can be administered
individually or simultaneously with the steroidal agent of the present invention. The
antiviral agent may also include Acyclovir, Famciclovir, Valacyclovir, edoxudine,

ganciclovir, foscarnet, cidovir (vistide), Vitrasert, Formivirsen, HPMPA (9-(3-hydroxy-2-
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Generic Nanme Brand Nane C ass Range Preferable

Preferabl e Preferable Range Range Dose Ansi kacin
Wa@\tokiop 52611 nogl ycosi de 1-800 m 5-500 m 50- 300 PCW/BER2003003316

8H Azithromycin Zithromax Macrolide 25-400 ng 75-300

m 150- 200 m 167 m 12H 17 WD 2004/ 091576

PCT/ EP2004/ 003316 Aztreonan Azactam Monobact am

150- 1000 m 300-900 m 475-750 m 450 ng Q@SH Cefazolin

Phos@%ﬁﬁ@ﬁ%ﬁ%&%&%ﬁ“@ﬂ%&%%ﬁﬁéw ety
mMéggégﬁg} R RSB RP Ak BUER 60y |
hospameEEHoR R EBRPRUP b A8 Dherborges087900 g

575-700 ng 600 _ng QL2H 111) Cefotaxinme C aforan
hydroxxprRp i pidesine)(rtemnnsBlCrFo(-Myn3bbbdad-ny 575- 700 ny
600 nlgmg Il 12H Cefotetan Cefotetan Cephlasporin
ribofirg@syidnidazels-$0oboaning), pyrasofado (hipebob-rivgfuggiosyl]-4-

C ha cin 12H Cefoxitin Mefoxin'
hydro@gpyirhzipBcarboxksine),BeDeazeguanioe, JGR 92P 8X(3-bEREDny 600 ny

Q2H C h in Ceftazidinme Fortaz, Ceptaz Cephlasporin
ribofir eyl irzdl £84-diaridd Omide)) LG 53965 { [ 5,8-thigdi sel-2rgl-c Ginahdide),

Ceftizoxime Cefizox Cephlasporin (Gen 150-1000 ngy
RD3-8013- QQQ1ingir&Z 3-Bedtodithiin)D LBy 628 (4,4’ tbis[2 bt A0 fdmihaphexiyd-

Rocephi n Cephl asporin (Gen 150-1000 ng 300-900 ny
N,N-Bid(2-céftambPl eGP siBoniddinb]- 1)3, @i arfirdX iy TEnifebibhenyl-2,2°-

Cephl asporin (Gen 50-600 ng 200-520 ng 250-400 ng 285
disul{8Bic @Bl disbdium salt), BABIM (Bis[5-Amidino-2-benzimidazolyl]methane), and

NIH351.

Other suitable dosages and methods of treatment of the ingredients described
herein are described in US 2001/0006944A1, pub. date July 5, 2001, which is
incorporated herein by reference in its entirety.

Other Components

The formulation of the present invention may be in any form provided the
formulation can be administered to a mammal in an amount, at a frequency, and for a
duration effective to ﬁrevent, 'reduce, or eliminate one or more symptoms éssociated with
Rhinosinusitis, including fungus induced Rhinosinusitis. For example, 2 formulation
within the scope of the invention can be in the form of a solid, iiquid, and/or aerosol
including, without limitation, powders, crystalline substances, gels pastes, ointments,
salves, creams, solutions, suspensions, partial liquids, sprays, nebulae, mists,. atomizéd

vapors, tinctures, pills, capsules, tablets, and gelcaps. In addition, the formulation can
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Cephapirin Cefadyl Cephlasporin (Gen 150-1000 ny
300-900 ng 575-700 ng 650 ng Q12H 1) G profloxacin
w@R2009/0Q576101 one 15-200 m 50-175 ng 750110 m 90rP@T/ER}404/003316

G i ndanycin O eocin Lincosam de 25-600 m 75-500 ng
125-300 m 225 m12H Do line Vibranycin Tetracycline
10-100 m 15-80 m 25-65 m 27 m 12H Erythronycin
Eryt hrocin Macrolide 25-600 ng 60-350 ng 100- 300 ng

contaik 2Qodkhi S dthekr éamnw;m‘@gttmﬁe Qbderiba] k! PorRithhifle 1
osi de 1-800 m 5-500 m 50-300 m 150 m 8H Kana cin

a fornf{ioh Siihfthi\@ope eﬁmgﬁlvam%%mmo%faﬁg%mo .mﬁga%?g]_o%ggw%

8H Linezoli yvox M scel | aneous 25-6

-300 , 2 i.-hact-eria il
e, il oo e Sk 0L o sDhmnVE B8 o e
mH., ' i ibacterial 1-25 m
other oGt ge M REG FRELERAPLRESI ORE B eBineSF AR Ui on
. Penicilli.n 0- 1000 300- 900 ..075:.700, Netilmcin
inventips ot AL P Yk PUBR B 300 m 150 m
8H .Neonycin cifradin Amino 1 oside 1-800 m 5-500 ny
ths%?ﬁgé\?@Y%@%M us ¥shidles; phapmasetiqally pecsppllaselid | i n
. .150- 1000 m 300-900 m 575-700 600 m8H Parono cin
vehicles, pgioids, TRRFARGic et dBlibpcigti agents, SpbinHanmatp aganiss 0 m
. 8H Pi eracillin Pi cil Penicillin 50-1000 ng 125-750
| ImmugpASERICSEAS, Mlaers, veseconsirictops, deapagastantsi laekotriens iighdbitbrg 00
m 5-500 m 50-300 m 150 m8H Ticarcillin + Tinentin
anti-clpdinérgics, lapti-hiN0mais GO thersgentio 00mp@MEs anyl coBbMaB&BAharepf2250
nmg Q- O avul anaic SH Tobra cin Amno 1 coside 1-800 m
Such @nti i) agenfsOmOidclnid BAPDHA dgnbdtitorsy/mhibdioysaif mirdeatsaption entry,
Anti biotic- 25-400 ng 75-325 ng 125 250 ng 166 ng
inhibitofs-oBlfhsioni veidehdsevis umtisdnge otigomicledfidsa] hd nucleoside analogues.

In one embodiment, the present formulations may be provided in any form
suitable for intranasal administration. In another alternative embodiment, the
formulations of the present invention are in solution or suspension form suitable for
intranasal administration. ‘

In an embodiment, the formulation of the present invention may comprise a
preservative, suspending agent, wetting agent, tonicity agent and/or diluent. In one
embo@iment, the formulations provided herein may comprise from abouf 0..01% to about
95%, or about 0.01 % to about 50%, or about 0.01% to about 25%, or about 0.01% to
about 10%, or about 0.01% to about 5% of one or more pharma‘cologically suitable
suspending fluids which is physiologically acceptable upon administration.
Pharmacologicall.y suitable fluids for use herein include, but are not limited to, polaf

solvents, including, but not limited to, compounds that contain hydroxyl groups or other
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The formul ati ons of the present invention may conprise

a therapeutically effective anount of one or nore
w@niuwprsaé agents. These agents can be adm ni SPET/EP2004/003316

i ndividually or sinultaneously with the steroidal

agent of the present invention. The antiviral agent

may al so include Acyclovir, Fanticlovir, Valacyclovir,

edoxudi ne, ganciclovir, foscarnet, cidovir (vistide),

polar Molp& Fdiivents TeuIideY bt S8 hot HRMtof Ratbror WBHOX Ysueh At MRbI,
2004/ 091576 PCT/ EP2004/ 003316

isoprdpResl PARe REAEL MRS ORYp I &) BE I%ﬁ:
o d?9- (g#p%osphononetgﬁgx%/%t h?lq%cadg@n?’ne , e'_ﬂ%gépolypropylene
- r - 2 t p ni.ne
By e e e R A SIS OB ol A Bt
proticﬁsgfli\)féléf_, %ﬁ?&%‘? gﬁ{gﬁ% g%?%fé;‘vg_gﬁ Et@é%(gsr s[%ﬁ%{el S Ebh05 A Se or
more }%bfnfl bO%cg{@cgg?r%ﬁ':%g%ﬁl?ﬁ%%@ﬂﬁf&%k%%& s glreez thixbare ﬁé?efolg Tone
altern %%g %ﬁé&ggéagér&arrugg 1)§1a épr)]r%geht t%ﬁnDl?l%&% lél?c?ullg Ien’eet or -
i.bof i yanosyl pyrazol e- 3, 4-di carboxam de), LY253963
excee‘i the gppjicp Pé‘{&“%ﬁv reguremes iR RsedR fuUgS.RD3- 0028
(1, 4-di hydro-2, 3-Benzodithiin), CL387626 )
( 141, cgriaip iegqugﬁgmgts [hg:egmhq @pﬁ@}p}lpns of the present invention have a
N, N- bi s(2-carbanoyl ethyl)-sul fonilimno]-1,3,5-triazin
- pH of abouy 2 Qike eheubp Hn Eptibnadlythe foginglatiérsmif thegpriscntdirentionmmy
- salt), BABIM (Bis[5-An dino-2-benzin dazol yl ] net hane),
containagH iffe3 For eiriyde, aduiferabijecotgsiagars landn prithadslogitally
treatnment of the ingredients described herein are
suitabldédaffers luhithiane pifysDOZicANPAGERAA upopEdmindatatiod ityndzally.
2001, which is incorporated herein by reference in
The buffe? nRf b bdded to atheiin e PHOTG R Brmkilioh ®EfeLREN D3 Ofand e
present invention may be in any form provided the
about 7.0/ fobbxatdp) can be adm nistered to a marmal in an
anount, at a frequency, and for a duration effective
{ Qelit) YL Mequdt ShttSierobial fitdeNafioh £ i oms
. _assoct?at ed_ql\7vi th Rﬁonosriﬁ-ngsiat IS, a}?ﬂ%ﬁg Idﬁ&é&s}fpﬁ%ys
presen\'smﬂ)?ﬂr‘]iﬁﬁgoxﬁg i 'cél"th'f:#o fo%tﬁulatfc&@ o?'?ﬁ@gx%&t nﬁfexﬁt%@t‘% ﬁlgén?%art?n

In t Scope e |1 nventl can be I'n

be adn%fﬁséreﬁ%tl‘a%sah&ﬁws%ref%q/ e th%? b frgé of pathogenic organisms. A

benefit of a sterile liquid suspension is that it reduces the possibility of introducing

contaminaﬁts into the individual when the suspension formulation is admiﬁistered
intranasally, thereby reducing the chance of an opportunistic infection. Processes which
may be considered for achieving sterility may include any appropriate sterilization steps
known in the art.

In one embodiment, the formulation of the present invention is produced under

sterile conditions, and the micronization of the steroidal anti&nﬂammatory is performed
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including, without limtation, powders, crystalline

subst ances, gels pastes, ointnents, salves, creans,
w@lbIsne, suspensions, partial |iquids, sprapGI/EP2004/003316

nebul ae, m sts, atom zed vapors, tinctures, pills,

capsul es, tablets, and gelcaps. In addition, the

formul ati on can 19 WD 2004/ 091576 PCT/ EP2004/ 003316

contain a cocktail of other ingredients, particularly

in a st ORI 5 OSSR and e SRR LB R R R T o
h f ,
concifip, I e E et sriniimest, A€ St mind Hsresinlin o BT o

ents, .or t ot her i redi.ents described herein.
formulehopirasy Do psT AR stra: SRR TR U RIFRITGfuSiIgST mixing
i nvention can contain additional ingredients
sterilg s{erpidal oy dexandipdist sterilgineaqdicads Wheps apprapsiaia: iAdso, thy
accept abl e aqueous vehicles, pharmaceutically
formulgtiompmay bepreparpdiand\handled wnder serde eandifionsnor olay b terilized
agents, antibacterial agents,.anti-inflanmtory
beforgefeafienpackagimainos uppr essant s, dil ators,
vaso-constrictors, decongestants, | eukotri ene
i ihadsfitfonrts or indiet of stentlizathaey, thedsmulatibns ¢fitl praseneRiyention
t herapeuti c conpounds and conbi nati ons thereof. Such
may cantaind phaimagetivhBy seyptabie preskevatidPohhininhizdiht @bssibility of
inhibitors of virus adsorption entry, inhibitors of
microblabécamihdtionh additieedllysa plafhicaiaRy-addeflablb plesevhtil@ Snay
and nucl eosi de anal ogues. I n one enbodi nent, the

be usddlif §RpresbRoRAdtioR o iHRYasd e RGNt Brr¥idRY Wshould
suitable for intranasal adm nistration. |In another

be nofll RRA] thE: BYBRFTRAE musi ¥ chb$h Tt safelyORSing f:reit&?tlssues

pr esent I nvention are in solution or suspenS| on form

may b%lé Lﬁsﬁ%% frffants) P&E&Oﬁ & suft ik ;‘Hr‘ﬁf] J 1Rt fctulif HPare not

nbodi nent, the fornu ation o e present ‘i nvention

hmltefﬁty tt‘foggﬁlEf Ste@t thepsroﬁﬁfc‘) 1‘&%51' %ﬁtanﬂéﬁ?x?aﬂia p%hg%{&tqamcles,

ent, tonicity agent and
oo R0, S 00 B
sodiugy aﬁ’@aﬁ’ ot %%tf% L b%’éﬁg%ﬁ%%dﬁ e BtR9s & one
ben?apl(-rl Ikon A rq%é&’r@ﬁ Qg&ggaﬁ‘@&ajﬁ Der'néboéu S%?sr,] glequrmulé%lons
hereiFoflss £7R SPoHE P Q0 Flabons BB 95 ai!wb R cfgdeyor
from about 0.01% and about 1% v/w phenylethyl alcohol. Preserving agents may also be

present in an amount from about 0.01% to about 1%, preferably about 0.002% to about
0.02% by total weight or volume of the formulation.

The formulations provided herein may also comprise from about 6.01% to about
90%, or about 0.01% tb about 50%, or about 0.01% to about 25%, or about 0.01% to

about 10%, or about 0.01% to about 1% w/w of one or more emulsifying agent, wetting
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solvents, including, but not limted to, conpounds

that contain hydroxyl groups or other 20 WO
wQoe4N931676 PCT/ EP2004/ 003316 pol ar groups. BOI/ERI$003316

include, but are not limted to,. water or alcohols,

such as ethanol, isopropanol, and glycols including

propyl ene gl ycol, polyethylene glycol, polypropylene

gl ycol, glycol ether, glycerol and pol yoxyet hyl ene

agent 61' &B %ﬂdﬁrg a@@ﬂta 'Su&qug\éﬁg Fot udd ﬁé?eﬂl ﬁﬁiddg Ebut e %Bf fmited to,
vents, lnCUIng, but not limted wat er

e Ay
S e e e e
R T N T
L T

the present invention may cont a| n a pH buffer. For
m°n°%%l’§HﬁF’é’°1Yé’XMP¥1%fie (R poroFammonestearale; lasiiias; alginic acid;
phar macol ogically suitable buffers which are
sodiurp @leinat; pefpesain glgialecprmenivm ¢laingtes aHvinmsd ginate; propane-1,2-
intranasally. The buffer may be added to nmintain the
diol alginatsf agapesafregemuinalocesh bérotanes guatigum tragatantin dcacid aarithan
7.0, for exanple. Sterility or adequate antim crobia
gum; lmrw@umpmﬁn; amijiatbépestinyantechias phasphatides; tierochystellieat
formul ations. Since certain fornulations of the

cellulgpepnethylcélhlosettiydrnxgrepyicdlatoss tydrox yppepyankthylceltutosed
intranasally, it is preferred that they be free of

ethylntiyie@liaioses cabeRmetyicellflosd) estin, poRibsidn sh@édldigm|shiesbrd

suspension is that it reduces the possibility of

fatty abidk; TR6HACANG Ai-gFOSHIBEb NN ScidsNhaRtit Bed bt ¥ HoR)- aben the

suspensi on fornulatlon i s adni ni stered i ntranasal |y,

ygeﬁdé@ bRy haay ﬁcﬁ@a&&‘@sté’if‘@ﬂﬁ@no%d%ﬂg@?&%§ SR h&ds, citric

infection. Processes which nmay bé considered f

acid eR&H| 'o?!}ﬁbﬁ‘cgarﬁf Alohfckdides %E %&héj afit ch&‘ BR&EBF h@ﬁ@ and di-

sterilization steps e art n one

glycerﬁfép ijf gﬁ H& o-far?c{ @&e@lﬂagﬁ'écg%g égérsoJf?nc'oﬁg {lﬁ}’ El%érﬁ@s

IS pro eri 1 ons,

of faﬂ:g'g’fQ ?sg ?:lln%%tz{c% a%d targgc i8¢ &érg 8}' méH not-elmd g yc%s % ¥att

acids; sucrose esters of fatty acids; sucroglycerides; polyglycerol esters of fatty acids;

polyglycerol esters of polycondensed fatty acids of castor oil; prbpalle—l,z;diol esters of
fatty acids; sodium stearoyl-2lactylate; calcium stearoyl-2-lactylate; stearoyl tartrate;
sorbitan monostearate; sorbitén tristearate; sorbitan monolaurate; sorbitan monooleate;
sorbitan monopalmitate; extract of quillaia; polyglycerol esters of dimerised fatty acids of

soya bean oil; oxidatively polymerised soya bean oil; and pectin extract. In certain
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WO 2004/ 091576 PCT/ EP2004/003316 in a sterile

envi ronnent, and the m xi ng and packaging i s conduct ed
wanaenIsreril e conditions. In one alternative PCI/EP2004/003316

enbodi nent, one or nore ingredients in the present

formul ati on maybe sterilized by steam ganma radiation

or prepared using or mxing sterile steroidal powder

and other sterile ingredients where appropriate. Also

embodifigats hQE LA bHRB (STRMIAE DA AB ba AR odi\ffne

sterile conditions, or may be sterilized

cellul 3 tc%fboﬁﬁﬁ&ﬁﬁbam%gg? At nhxf;d/%e&i?osgr inlieu of

st erili1zation ations of the present
PSSR i BRSO
or abosﬂﬁa{?ﬁa oeaf}):ol Cﬁryp @93 t I@g@g}é’l% mbol%?e{"\/ogtap% Ofidye tohotis e g
o, 5o G S Rt R ML
annewiége Eéf@a%feéé%é#%%ﬁa% s Ty et memaogea

. .Preservatives suitable for use herein include, but are
activity, 9F at leashpe wedesizeble phagmacelegicalactvist Theisencsptration o theseom
- contam nation -wth tgat hogeni ¢ particles, including
may vighiavithithe selacted agemalthoughibegrkesnta anabsencs ofdksse bemisobre
acid, or benzoates such as sodi um benzoate.
their cencefiteatiah lisnot am essentiab featuretdf e ifremtiors eTherextipiensraad ent
formul ations is benzal konium chl oride or phenyl et hyl
additives map dicluderbut eretnai limitedto,diurfadiinss, nioivturfzefs/3idtalidean S
herein conprise from about 0.01% and about 1.0% w w of
compl&xny ek untioxiddiitg bi otier a0ditivdsiabwa ROME af. 03HpRREg ARt
1% v/ w phenyl et hyl al cohol. Preserving agents nmay al so

includ)®ut 2¢ B&GMitddRo, RthyRNBdifthinbe @i aeld (@U’l‘k?‘bi‘ Q ss'nbcﬁéﬁeofl
" % preferably about 0.002%to about %by total

such ad\Bk elibdif S4B HPE 2, rﬁtﬁf‘otrfié%ﬁ@’zl.c?& énﬁ'ihe shitethe f'%%étﬁ&s

provi ded herel n may al so conprise from about 0.01% t

embodﬁﬁéﬁt' Q4 1y 9 the Q&Béns%nqw&lgﬂ%@?%d@@ﬁ/& ifl rth@?ogxéﬁlexmrg

0. 01 to about 25% or a % 1o out

A S A

a conc?iﬂr%%n &F abg it 0-0> ebﬁ%f BN 0. SSH boﬁt J ng)‘jn%f to alggﬁtel :

rmte

0.2 mg/mL. Also, for example, the formulatlons of the present invention may comprise

- from about 0.001% to about 5% by weight of a humectant to inhibit drymg of the mucous

membrane and to prevent irritation, Any of a variety of pharmaceutically-acceptable

humectants can' be employed, including sorbitol, i)ropylene glyc;ol, polyethylene glycol,

glycerol or mixtures thereof, for example. | . |
The formulations provided herein also may comprise about 0.01% to about 9.0%,

or about 0.01% to about 50%, or about 0.01% to about 25%, or about 0.01% to about
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pol yoxyet hyl ene sorbitan fatty esters or polysorbates,

i ncluding, but not limted to, polyethylene sorbitan
wowaodsas e (Pol ysorbate 80), polysorbate 20 PCT/EP2004/003316

(pol yoxyet hyl ene (20) sorbitan nonol aurate),

pol ysorbate 65 (pol yoxyethyl ene (20) sorbitan

tristearate), polyoxyethylene (20) sorbitan

nono- ol eat e, pol yoxyet hyl ene (20) sorbitan

10%,%% ﬁ? gm %% gbcru? %‘% %%%?Qﬁ’ o?!ﬁ?oré é%%en orRLt &r‘}mﬁ to

|
ostearate: 1eclthins, alginec acid. 83
inerof BBk 4 4153 i Bl 508 RS iRl oR Glpapes or
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~ hydr oxypr opyl et hyl cel | ul ose; et hyl net hyl cel | ul ose;
alcoheﬁsbe%ym % proeylerg gycel, pelyeihylane grtohpslyprapatee gyedlci um
salts of fatty acids; nono-and di-glycerides of fatty
glycohethers glyessdt dud pabloyyatiatlene glcoliolsydin enotherdnmbiodinygint; ¢ter i des
of fatty acids; lactic acid esters of nono-and
formulatiogk gLibe prgeent tiverftivnmpey aoinpiése ove o more canvettiowd dilwnef
nmono- and di -glycerides of fatty acids; tartaric acid
knowa g the artoThepreferrad difebnt is glnyfiedwatkes of fatty aci ds;
nono- and di acetyltartaric acid esters of nono-and
diToglicitg egentiatay indludeabuit Yreawt ifited T XRdivatelldridegifassivm
tartaric acid esters of nono-and di-glycerides of
chloridatzint chREide] Talchuteiis e atd AbGure thdrddft YotRlodMotic adjusting
sucrogl yceri des; polyglycerol esters of fatty acids;

agentd kY 8k BERAE, babire kst 1Rfited &), RAMEE BhRErdl, ahl Hedfosds: Of
castor oil; propane-1,2-diol esters of fatty acids;

mixtu?QAhdtihrS HEAT Mt Adibblitleds, e Phdsérit Bormulation may comprise
- stearoyl -2-lactyl ate; stearoyl tartrate; soybltgn
about NS L&BHAY 8% Wi/, B SRk 104 {o%fbﬁﬁrg% Fiw. 52794 th 3Bout 6% wiw,
monol aur at €; sorbrtan nonool eate;  sorbitan
inb : t oxa| i, |
RSB T . PSP 0 WA BIShOERLE!
O8] S Y RIS 3, O BBSA 0 eeech S

rac n certail

s G R0 R 0A SPROSLER, Bl e it S0k
of tinfydk § B @RSnafra SR bR Y S SO%Rty Sovf it it

conpri se from.about 0.0]1%tqQ about 90% or, apout
amougt c{apoi%%ve%%ﬁﬁ{he%wrwn%@a?Or@}lb&%-t@rgbwle» % or

about 0.01% taqo about
formulations provided herein may be stored between about 15°C and about 30°C, and

remain stable for at least 1, 2, 12, 18, 24 or 36 months. Also, the formulations may be
suitable for administration to a subject in need thereof after storage for more than 1, 2,
12, 18, 24 or 36 months at 25°. Also, in another alternative embodiment, using Arrhenius

Kinetics, more than 80%, or more than 85%, or more than 90%, or more than 95% of the
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10% or about 0.01%to about 1% w w of one or nore

exci pients and additives which are pharnmacologically
waiotapisee Exci pi ents and additives general |y PEI/&P2004/003316

phar macol ogi cal activity, or at |east no undesirable

phar macol ogi cal activity. The concentration of these

may vary with the sel ected agent, although the

presence or absence of these agents, or their

i Bl e AR SR o B s rore,
nE “eter pr'e s MR
than £ 21218, 0% 36 okl belen R AFE S el fant . or
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et.hyl enedi am net etraacetic acid (EDTA) or a salt
°°nVEPﬁ%%$/aéslﬁr,mer KT iadhe # OBPRBiORO ptioncof swqhauegas. dFor
nitrilotriacetic acid and the salts thereof. In
examplg,dhermulaiensdnaydsmangfietnred by shargughly mixingshe ingredients
formul ations provided herein, the conplexing agent is
descriedtinaein atrmmbiens or ¢lavaseideapdyatdiesimrderttd achiayepolabitityosfs
contain sodium edetate at a concentration of about
ingrediertsEwhagé apjpromiatdbout 0.5 ng/ L, or about 0.1 ng/mL to
about 0.2 ng/nL. Also, for exanple, the formul ations
ofh¢ prepapatizmenfithe storeitiliinfianiiRatorg @k ipsent fifveic .d!,
0.001%to about 5% by wei ght of a hunectant to inhibit
fluticadons propiciatd i brtloMethasoNBAiBFoRRae Hhving aRpIRNParticle size
irritation. Any of a variety of

distriatien pRERhYCRY deaiﬁ@%?l%ﬁ%EUrﬁend%Hﬂ@ﬁéaﬁ@fuﬁw&alﬁ R, or by |

enpl oyed, including sorbitol, propylene glycol,

minor?ﬁﬂd‘fﬁ'ﬂaﬁ(’/ﬂ @Fk%clgﬂﬁff?.! For &hpR! Rbpedtiond W@&% f,

or exanple. The fornmul ations provi rein al'so may
. i A . 4. . " -1 .0.019% t
rapidlf A RRRIME sl Bl B Mbicdfo ) B iR G pdglich O,
. a1 24 4/ P ER2004/.003316,. ,10%
particlei B 60, A gl o G ERP elsiepasis 878 o
. .C0O-Spl t ' t.h [ubilit f
into G BB e bolle mAGHRERGilE BF prntissonpd SRt s
or . o-§o%$ents for use herein include, but are not
energx%o%léea FONFdr oxyl at ed sol vents or ot her 4
SRS e Erani 08 B o e oy o
followfa BMpSten (5 SRUNTRRS, (e aHeniOa A aPsH (B o

al cohol's. In_another enbodinent, the
decongestants; (iv) mucolytics; (v) anticholinergics; or (vi) mass cell stabilizers.

Examples of such components are found in U.S. 2002/0061281 Al, published May 23,
2002., This reference is incorporated herein by reference in its éntirety. |

In one alternative embodiment, the present invention is directed to a
phammaceutical composition that may be useful in treating rhinosinusitis caused by Alpha

Hemolytic Sreptococcei, Beta Hemolytic Streptococcei, Branhamella Catarrhalis,
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formul ati ons of the present invention nmay conprise one

or nore conventional diluents known in the art. The
w@e@ieorsedl diluent is purified water. TonicityPEDEPL084/003316

may include, but are not limted to, sodiumchloride,

pot assi um chloride, zinc chloride, calciumchloride

and m xtures thereof. Other osnotic adjusting agents

may al so include, but are not limted to, rranni tol,
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{MadeofAdministration eat er than 80% 85% 90% or 95% of
the initial amount of the active ingredients is
phdmigisiration afflee present fommyleions Faybecs type of adrhigistration that
formul ations provided herein may be stored between

places fhigpuesentfgmuationd i ron3oCyitharadal-paramrasahmstosi| Rirdcointraasal
least 1, 2, 12, 18, 24 or 36 nonths. Also, the

adnﬁniﬁmtimnlﬁwlﬂcbﬂg\fiﬂayt lhn!itaﬁsnl;i tasdd lireightivms,adel spragst adsalon to a
subject in need thereof after storage for nore than 1,

inhalat®ns, ah@ nashBpacRstwith, f&Gexamplesanited Ganzd\provided theaB@ididsed
al ternative enbodi nent, using Arrhenius Kinetics,

agent coBfacts hikaPRpa&tidsal OincHdpei fof PbaRosaR! %’Qz%ﬂfehﬁﬁi I'® al8i%0n, 30 %btioRs
nore than 95% of the 25 WD 2004/ 091576

into théKabAlGIAZRAb! B83RL sing, Tod éxﬁinpl%”?h’ééﬁle@‘r céhétér“f@b

i ngredi ents remains after storage of the forrrul ations
considdred a FRECEintraARalladméni pwid n
" all. oﬁt 15C and about 308:11 The ?or r?udﬁatl onsﬁ%p?&a%%&

nasal-pafaﬁg’s%pﬁnuédgx zﬂér'léwmg'ﬁi lﬁb@dlgﬁpyﬁ%@e& ll.‘t[b%%cll &%@X crossmg

conventl ona nown art,

o S A e Al
bed h
ol L VTBAR A BRSA S Bl B .,

. redi ents where, appropriate. The preparation of
nebmlz?’f’l@“éf"g‘ﬂ%i dal inflammatory of the present invention,

(

%icgfe’ct administration to the nasal-paranasal anatomies can include, without
limitation, oral, intravenous, intradermal, and intraperitoneal admhﬂstraﬁor;s provided the
administered agent contacts nasal-paranasal mucosa. In addition, any device can be used
to indirectly administer an agent to the nasal-paranasal anatomy' including, without
limitation, a syringe and regulated release capsule.

The present formulations may be packaged in any conventional manner suitable

for administration of the present formulations. Spray administration containers for
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fluticasone propi onate and becl onet hasone

di propi onate, having a specific particle size
waleauioptsas i on profile may be obtained by any PCT/EP2004/003316

conventional neans known in the art, or by mnor

nodi fication of such neans. For exanple, suspensions

of drug particles can rapidly undergo particul ate

si ze reduction when subjected to "jet mlling" (high
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U S. 2002/0061281 Al, published May 23, 2002., This
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entirety. In one alternative enbodi ment, the present
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‘ In addition, in ectlons
ethylene, or ot?:er propellant. J

.'r

Preferably, the present formulations are packaged in a metered dose spray pump,
or metering atomizing pump, such that eaeh actuation of the pump delivers a fixed
volume of the formulation (i.e. per spray-unit). For administra;cion in drop or other
topical form, the formulations herein may suitably be packaged in a container provided
with a conventional dropper/closure device, comprising a pipette or the 1il§e, preferably

delivering a substantially fixed volume of the formulation.
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into the nasal - paranasal cavities using, for exanple,
a needle or catheter tube is considered a direct

WO pdogamEs@l adm ni stration provided the adm ni BECFERI04/003316

agent contacts nasal -paranasal nucosa after | eaving
the needl e or catheter tube and prior to crossing
epithelium Any device can be used to directly
adm ni ster the present formulations intranasally

i Métﬂéﬁﬁlgrre%\#ntl&‘?m limtation, a syringe, bulb,

i Nha ; . r, spray can, nebulizer, and mask.
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th to.gﬂe‘&asalégaranﬁ al_ anat ony_includi ng, wthout
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] The present fornul ations nmay be packaged in any
in need gheproht Tmrmuationdpaysomprps te sterpidahaganhefdhe presanh of
. the present fornulations. Spray adm nistration
nventiozraleiess inscompination with 2w anti-Hog4 AgerRE/ JEHH O H1ONE Gt
various types of nasal formulations. have been known in
agent.t Fee forantlateonds preferablyradashibtyred lintranadally.bin one ealbbdiment, the
suitable for the present fornul-ations, provided that
formutatien isaudtniriistered disdcdly iceths nasal-peanpA idobe. M ihaltdaaitive
fornmulation. In an enmbodi nent, the fornul ati on of the

embodimerstetht forinlatioh isaimbfdtatdintiinRaBMa8 8 thelePedos O §rA) pH&ip.
such that it can be dispersed as a nmist to be ‘

In genelial, €l 00rst Bf RecB&R fo? QY MidlvidukDWitieapaR! B % BEmE A8h@! ner
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may be made of flexible plastic such th squeezi ng
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F Pt (e PR bl el Al ot BBl el 215
Tormu o RETPERE: o 2R3 q Sty SRR B ong bBar o 1
sympsipE SARL AT, HoPak SRR e RGPS BBl e
rormuffie Y o iR Bty ool OIS Y Srakttoph detion

ljd materi al i gh,for th as, as_.a
about T00 days Or more, or unti sugh ftmgus[{;ﬁducec? rhgnosinusitis is treated. In an

(@]

. embodiment, the method of the present invention comprises administering .to a mammal
diagnosed with fungus-induced rhinosinusitis a formulation comprising a therapeutically
effective amount of an antifungal agent and a steroidal anti-inﬂ;ammatory intranasally via
a metered dose spray pump one to three times a day for up to two weeks. In an

alternative embodiment, the administration of the present formulations may comprise 1,
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product of dissolution or as a reaction product.

Suitable inert gases which can be used herein include
woRdmogesng ar gon, and carbon di oxi de. Al so, thBCT/EP2004/003316

fornul ati ons herein may be administered as a spray or

aerosol wherein the fornulation is packaged in a

pressurized container with a |iquid propellant such

as di chol orodi fl uoro nmet hane or chlorotrifluoro
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conpri s pipette or the like, preferably
physigjans must “"ﬁg 1%"‘%’15%? mqidengelof druesresistan pasieriagh tl%eﬁewmm“mty

formul ati on. 28 WO 2004/ 091576 PCT/ EP2004/ 003316
and copsidepie pationt' sanerll iealiingatyy. Special attoniien shaghd hesgivando
directed to a nmethod for treating rhinosinusitis,
diseases that epuldgmpedepesmalraenyery from indestionaid/arpredispossrte
enbodi nent, the nethod of treating rhinosinusitis of
complitationsy (egs dtab etas/melfituschomnpmilmesary diseasé, @pthmb, cystic fibrosis
adm nistering a therapeutically effective anount of
and irhihend defictehads).0 Addifionalig, physisiand should eaisidenwhether oraoithd
in need thereof. The formulati on nmay conprise the
patien$ isdfngivdedonigigtiteddh sdldtting b Sfiblotic] BidRlch®bdigleaf) theOr i N
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nasal paranasa mucosa. In an alternative enbodlnent
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met er 0S€” spray. punp n-general
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administering a formulation comprising an antifungal agent and steroidal anti- .

-1
.-.

inflammatory.

In an altemative embodiment, the present invention provides a method of treating
fungus-induced rhinosinusitis, comprising the steps of administering a formulation
comprising a steroidal anti-inflammatory alone or in combination or in conjunction with
an antifungal agent, antibiotic or antiviral agent. For example, the steroidal agent ﬁay be

administered separately from the antifungal agent or antibiotic, or each ingredient can be
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synmptons of rhinosinusitis, including fungus-induced
rhinosinusitis. For exanple, the fornulation maybe
wa@eaiiopster ed one tine to about 10 tinmes a dayPE€DEP2004/003316
about one day to about 100 days or nore, or until
such fungus-induced rhinosinusitis is treated. In an
enbodi nent, the nethod of the present invention
conprises adm nistering to a manmal di agnosed with
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underjtansiinshat chargks cap e wrd yaf nexhtd bé madd 0 speviklifomposition in
predi spose to conplications (e.g., diabetes nellitus,
order tohuben ar qptitriaerihe fordulatas Suck slobifieationy f the fdlloRiRsi S
and i nmune deficiencies). Additionally, physicians
prophé&tieaatbudiples ifyieddsd, 40 Qb afll urldefstahiidle B Mos€61 ortdfhary skill in
i mmunoconprim sed in selecting an antibiotic. In one

the artg BIDMAIIRG be ubddQo iR th®inQédiien! S adm nistered for a
period of 1 day to about 10 weeks. In an alternative

efOskiBRA that Bﬁ?h&ﬁtéx%ﬂteé £5 iv&ugjdr?g?]{;&tlete{?? gdxﬂﬂ{su%t?o%%

.1 day to about 28 days. Accor e prese

the nabdlp&ahd AR OVd I8 SndvilRl E\ft?evrmﬁ% ggéxe%é‘%?gﬁug%]@#ﬁ%@%@?ﬁ&se d

rhinosiriusitis assocl at ed Ion

associ%t?d gvgﬁ] a ﬁ?@i«?‘lal Hﬂcﬁgﬁfgilge nf% ) I%ﬂms m%ﬁ,pgg %t'gﬁ?l:gg # é% qugdegstto%ﬁs

ering a at1 on co
| f: l. e nd., t i dal ti-inf and
e i e
a5 S50 Ao e BP0 SBTRLL) 925

combination thereof.

Example 1
Amphotericin B 2.0 - 100.0 mg/ml
Neomycin Sulfate 5.0 —100.0 mg/ml
Phenylethy!l Alcohol 0.5 —-10.0 mg.ml
Fluticasone Propionate 0.25 ~ 1.0 mg/mi
Microcrystalline Cellulose 5.0 - 15.0 mg/ml
Polysorbate 80 0.1 ~ 1.0 mg/ml
Purified Water q.s.
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inflanmatory. In an alternative enbodi nent, the
present invention provides a nethod of treating

wo avvgastsieiduced rhi nosi nusitis, conprising thePGI/EpR0©H03316
adm nistering a formulation conprising a steroidal
anti-inflammatory alone or in conbination or in
conjunction wth an antifungal agent, antibiotic or
antiviral agent. For exanple, the steroidal agent may

be adpiph pﬁ&?ﬁ@?gﬁ@%@%@%ﬁﬁéﬂ %fa%}xﬁlhﬁlo%rbtflﬂ{fdﬂ%%ﬂ agent

or antibiotic ent can beé

mvena&p %{h@x%ﬂﬁa?:@ ']P 1(617 EIP tﬁQ ﬁﬁ%cgpo%g impopq%g@fpo icles gﬂe &Barticle size

t aneous
oflesg@g:g Hib Sihirbas; a8 Lﬁ?i%ggg{ ggquqsgm;og?ﬁlﬁ?gﬁ Shrigyes taves "
di d
pacilg et 3 4 s SR S b oot i
rave 4T 4 UG bR o 7 4@”%#13&?%%5{4%;%2&

. agents are_ known_by those skllledlnthe art. V.
particleS e particleaigs o des than A drraipensi aboys P8BS theciTusivasopt es
provided to illustrate, but not to limt, the
propiqrigierpartigles bave anseticlesizanidess than hé micronsyrand greatenttiznB0% or
They are presented with the understanding that '
about dﬂ%%géthe laticdsencepropioneje peetédesthavixeparticiesizootiessplei 0i
conposition in order to obtain or optimze the
microfin rFhelselrtiamof Eaniplentomiay beorasdedyandtisods eovidlol thove 36
prophetic exanples, if needed, are nornmal and
ordinanyslall ditaoalabl e to t hose of ordinary skill in the art,
and shall not be used to |limt the invention. It is
bekafipied t hat prophetic exanples 1-5 woul d be suitable
for admnistration to the nasal-paranasal nucosa of
an i N@ébkldale SUTTering 1r1om 1 URgUSyy dReLHd
" hi NORBHyh Saifag s SOC! at et WHTsg Dryelel 1 hect i on.
The TBhIRHh] WiEonoTy . 0T steri 05100 S od

B oaont
t hat Fﬁ‘t_icaso eP’r,g Sonfs - u: \I::‘LI\,LA o5 iz i or the

Ot hel ICUI LI AL AA RN A T L

admi A ﬁrxsham"e Cﬁ}@Tgsgne f ormu éﬁf&id_ﬂﬁiﬂﬂay—be}
admi I%@ hi i dual.l \—OL Q'I:Tnly mgEMhi nat | on
t her eBprfiod, Water o 1 q.s. r

Example 2 is a prophetic example of a formulation of the presént invention,

wherein about 10% of the fluticasone propionate pérticles have a particle size of less than
0.70 microns; about 25% of the fluticasone propionate particles have a particle size of
less than 1.30 microﬁs; about 50% of the fluticasone propionatg particles have a particle
size of less than 2.5 microns; about 75% of the fluticasone propionate particles have a .
particle size of less than 4.0 microns; about 90% of the fluticasone propionate particles

have a particle size of less than 6.0 microns; and greater than 90% or about 100% of the
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Amphotericin B 2.0 - 100.0 ng/mm  Neonycin Sul fate
- 100.0 mni Phen leth | Alcohol 0.5 -10.0 m.ni

5.0

wa-bastiogssone Propionate 0.25 - 1.0 m g#1l M crBCI/EP2004/003316

stalline Cellulose 5.0 - 15.0 mmnl Pol ysorbate 80
- 1.0 mg/mM  Purified Water g.s. 31 WD 2004/ 091576

0.1

PCT/ EP2004/ 003316 Exanple 1 is a prophetic exanpl e of
a fornmulation of the present invention, wherein about

fluticabB36 Sbpibiife HArtb1LORTO B BarllEIRRIZ0 BAIS AT 10 h i
. cpart}i&c[hlne siISze of Iesg thanZO. 70 m crongc%og%@% }éogf

of Exirifle b kil b8 2300 By HeAREORRANS 1B Aldsd %&&m@%@% ﬁ?ehaaét‘ icle

si'’ze of "l ess than 1.30 m crons; out

ng{ninél@%one propi onate particles have a particle size
o] eSs than 2.5 mcrons; about 75% of the fluticasone

r opirgate—parttectres—thave—arpartiete—size—oef—l-ess
p p%hﬁtq& mwalll alhaut nngu Zﬂf_hlg‘oforﬁgﬂasgng__

t han LN qiLJ: Uuvuut T

o

propi Y Qi CIE;;, '?f | Qﬁﬁm@@mg/mé of less t
6.0 I %qudﬁ%%mg@hnut 100% of

t he fDGkeSSsone nropianat e phed9cll880have a particl

han

e

si ze | Bhenylstkyl leohol 0 i cr onk0.5FH®.Gwgomldi on_of Fxanpl e

1 may Bedomailiesopy Digroionite knoywd2§ o lttheg/mlof  or d{ nar
“ski | | Purifi¢dWatgrt . Exanple 2 Fhsiconazole 1.0 - 2p.0
mg/ fill Neonmycin Sulfate 5.0 - 100.0 mni

PReamyle3 1yd prépheab etanipldora Smilativhl/ofthe prdseit iFRHOHE
Propionate 0.25 - 1.0 ng/m Mcrocrystalline

wherefa@bbut! 109EofFhdbeclohietiisdha/difropibihy/ e e HRvEP piHidie sizd 1
m Purified Water g.s.

‘than 0.40 microns; about 25% of the beclomethasone dipropionate particles havea

particle size less than 0.70 microns; about 50% of the beclomethasone dipropionate
particles have a particle size less than 1.3 microns; about 75% of the beclomethasone
dipropionate particles hav.e a particle size less than 2.0 microns; about 90% of the
beclomethasone dipropionate particles have a particle size less than 3.0 microns; and

greater than 90% or about 100% of the beclomethasone dipropionate particles have a

y

s M

particle size less than 6.0 microns. Example 3 may be made by methods known to those

of ordinary skill in the art.
Example 4

Fluconazole 1.0 - 20.0 mg/ml
Neomycin Sulfate 5.0 -100.0 mg/ml
Benzalkonium Chloride 0.1 - 0.5 mg/ml
Dextrose 20.0 - 100.0
Phenylethyl Alcohol 0.5—-10.0 mg.ml
Beclomethasone Dipropionate 0.25 - 1.0 mg/ml
Purified Water g.s.
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Exanple 2 is a prophetic exanple of a fornulation of
the present invention, wherein about 10% of the

wo bastiogEEsoONne propi onate particles have a parti BCBEB202€003316

of less than 0.70 mcrons; about 25% of the
fluticasone propionate particles have a particle size
of less than 1.30 m crons; about 50% of the
fluti casone propionate particles have a particle size
oExample 4 idmproghelic mxaupdnef,a faboulstion ¥t predest ihlestibgasone
propi onate particles have a particle size of |ess
whereirsboul 006 of the betdometizsote diidpiohaté uetidles Have A parktle size less
propi onate particles have a particle size of |ess
than Ot40anicfons) abbWwe2OVSof i tdclgfetbne ngadgmaﬂ% &é&%&e 400%
of the 32 WD 2004/ 091576 PCT/ EP2004/ 003316

article izt 16a6HaN 0.70 HORLAY) Aot PPk bF G Becibiavt si ze
P of less than 10 mi crons. The go [uti onasg?@@}dﬁpénqte may

part1c1§§hd%(ﬂ?al@i¥1e'§%hé%g thakt 1 AWRic1oRs; L BGR %%Qf tgﬁéjﬁe?%:bﬁ/ 61'?656

the ar Exanpl e 3 Anphotericin

dlpropNn < i legﬂa\teaat}%ngzleoﬁ? n%sg% )%%giorﬁo% q%hd(sf 8{‘ Phen y
beclorhdidlode AbGR3RA 8ar§c17srﬁa9e Dol Rize RS {;1@"3%5‘13%33&3 fe 3
grste i R U S e

art| eapartlcle size less than

particlgsi %f%?ﬁtﬁ 0 st B ple s e seatods e o those

X .onate particles have a particle size |less than
°f°rd18a‘§@ aﬁﬁ@ about 50% of the becl omet hasone
di prop| onate particles have a particle size |less than
Example ons; about 75% of the becl onet hasone
dipropionate particles have a particle size |less than
2.0 prlueasazele about. 90% of t Hd.0-b2X0 anhhasone -
di pr pBénzalaomupdibidritees have |@.1pa0.5 ntd/ml S1 ze | egs than
3.0 hextioss; and greater thao Q0o about 100% of
t he ppieh@shyhaselivg di Propi on@ie- fR6 gGhieS nNave |a
Beclomethasone Dipropionate 0.25-1.0 mg/ml
Purified Water q.5.

Example 5 is a prophetic example of a formulatioﬁ of the present invention,
wherein about 10%‘ of the beclomethasone dipropionate particles have a particle size less
than 0.40 microns; about 25% of the beclomethasone dipropionate particles have a
particle size less than 0,70 microns; about 50% of the beclomethasone dipropionate
particles have a particle size less than 1.3 microns; about 75% of the beclomethasone
dipropionate particles have a particle size less than 2.0 microns; about 90% of the
beclomethasone dipropionate p;rticles have a particle size less than 3.0 microns; and

greater than 90% or about 100% of the beclomethasone dipropionate particles have a
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particle size less than 6.0 mcrons. Exanple 3 may be
made by net hods known to those of ordinary skill in
w0 b@4@apts76 Exanpl e 4 Fl uconazole 1.0 - 20.0 m nmPCT/EP2004/003316

Neonycin Sulfate 5.0 -100.0 ng/m  Benzal koni um

Chloride 0.1- 0.5 mm Dextrose '20.0 - 100.0

Phenyl et hyl Al cohol 0.5 -10.0 ng.nm Becl onet hasone

Di propionate 0.25 - 1.0 ng/m Purified Water g.s. 33
particl¥6lz¢ RRHNADE. 6?@{018@ I =R APPRlAadefyanithis nbwn ® those

prophetic exanple of a“formilation of the present

of or 11i0%he afper ei n about 10% of the becl onet hasone
ropl onate particles have a particle size less than

b 0 h
T’gs gl s e
. L e20% ¢
mtendaﬁl s B arpe °§’g’g:?j‘?"8{“é‘§‘ e 1;35?4 IG5 8T frabriopn
X 5%
chanas s P o oo Pl F ettt

.0 mcrons; about 90% of the becl onet hasone
Slﬂne%lliﬂé]ﬁtﬁﬁi ok ehagagsiand modifications sanhepadelvathoptdepping ftoman
3.0 mcrons; and greater than 90% or about 100% of
the spirit en&mgp@féhmg@n@nmnpmmdowﬂmt diminishingits aitgpdang
particle size less than 6.0 mcrons. Exanple 4 may be
advantapete Idy therefdre dtgeridad that such tlrenges and inodifidativans e sdoierdd biyn
the art. Exanple 5 Fluconazole 1.0 - 20.0 mm
the apeudeddibiani isoOihk diviettonGnaly suflalfly capiprise, dossisirof seconsist
20.0-100.0 Phen leth I Al cohol 0.5 -10.0 m.ni
essentially of the elements or steps described herein. Further, the invention described

n.

herein suitably may comprise or be practiced in the absence of any element or step which
is not specifically disclosed herein. Further, one or more step described herein may be

performed simultaneously with another step.

35



Becl onet hasone Di ro ionate 0.25 - 1.0 ng/m Purified
Water g.s. Exanple 5 is a prophetic exanple of a

wo oroadsré on of the present invention, wherei PCEHBP2004/003316
10% of the becl onet hasone di propi onate particles have
a particle size less than 0.40 m crons; about 25% of
t he becl onet hasone di propi onate particles have a
particle size less than 0.70 m crons; about 50% of the
becl onet hasone di propi gigfe¢ particles have a particle
size less than 1.3 mcrons; about 75% of the

eclonpt.hasone dipropionate particles have a particle
Wha“gic agg%@é.s than 2.0 mcrons; about 90% of the

becl o hasope di pr.opi.ona i. ] ve. a. icle

fze PRl b BiRaRRal o ARkb et abcipbiRghs

agout 100%.of t he. becl omet hasone di propi onate :
mammgl, spid fpraulafion compRsiNgr\n 2004/ 091576 PCT/ EP2004/ 003316

particle size | ess than 6.0 mcrans. [Ex le 5 be
rade 19) mogbRstd HRslh Qo gmes RIS S AR A ory{ e
the art. 0 The Exanpl es herein_ are presented for |

i 11 ustrati the sripigeent-inflampmatory isfluficasone or a pharmerguisally
limt the scope of the invention. Further, it should
be under st eenspiablgdenieativethereot sei gerridah antiipdlammetery ons
to the enbodi nent described herein will be apparent to
t hose ski hiveng the follpwing particeisize distzibeton raefile:

nodi fi cati ons can be nade w t hout departing from the
spirit andiscopsabonf 10% of the siemidal amii+mfilinomnatoayparilesinue
dimnishing its attendant advantages. It is therefore
i ntended that supitticlbsiagesleattan (e iictaisj ons be
covered by the appended clains. Al so, the invention
may suitabkiy Copfvut 35% of@B Stefdlidad intDinfla@fBiosy particles have
essentially of the elenents or steps described herein.

Further, the inyggiibieSiz6esiedsithad ¢ htdreish suitably may
conprise or be practiced in the absence of any el enent

or step whigeh LiuP§i, 3PS sbickBl hti-HinamlaRerpHed & tve

1
Further, one or nore step described herein may be

2004/ 061576 PCT} ERIURAPBOR g P2 it €P- 35 T

iv. about 75% of the steroidal anti-inflammatory particles have

a particle size of less than 6.2 microns; and
V. about 90% of the steroidal anti-inflammatory particles have

a particle size of less than 10.0 microns;

wherein sva,id formulation is suitable for administration to the nasal-paranasal

mucosa.

2. A formulation for the treatment of fungus-induced rhinosinusitis in a

mammal, said formulation comprising:
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Cainms What is clainmed is: 1. Aformulation for the
treatnment of fungus-induced rhinosinusitis in a
woreemmb1s76ai d fornul ati on conprising: (a) abouPCIWEP®04/003316
about 700 ntg of a steroidal anti-inflanmatory,
wherein the steroidal anti-inflammatory is
fluticasone or a pharmaceutically acceptable
derivative thereof, said steroidal anti-inflammtory
havi ng f he of,all QY i RS thd o KerdiddRantllisfldhRtbhy/OGherein
profil 1: [ .a %dbout 612%3/0 of t%ie st er oi dal £
anti-infla MaiRaftlfhEs .l e, size of
@%&eg&}ial%ﬁ-ﬁ atgg\fseoecg)gﬁﬁ{a%dnt% ofa

| ess t han mcrons; 11. out % 0 he st eroi dal

ont -] OB R b e B B,
GURRAIC: AW AN LR S

anti-infla ory particles have a particle size of

| ess than 8% crons; and v. about 90% of the
steroidal anti-inflammtory particles have a particle

size of |eds thahwut P okihe pletoidal gifsindpmmatoryparticles have

formulation is suitable for adm nistration to the
nasal - par anasal 2 partiele sige oflessAhgnd} FAMEIISN for the
treatnment of fungus-induced rhinosinusitis in a

mammal , sailid f oabout 2% ofithe starvidat ampinfl@emor P protiglerdsy 6
PCT/ EP2004/ 003316 i) about 1 to about 700 nmeg a
steroi dal anti - apérticlenia¢ of lyss thdncln 2micrddse St er oi dal
anti-inflanmatory i s becl onet hasone or a

phar maceut tiigal | yboats®EpbAthb stexdital sai-infleminbiofepdriiclasdiate

steroidal anti-
a particle size of less than 2.0 microns;"
iv. about 75% of the steroidal anti-inflammatory particles have
a particle size of less than 3.5 microns; and ‘
v.' about 90% of the steroidal anti-inflammatory particles have

a particle size of less than 5.0 microns.

wherein said formulation is suitable for administration to the nasal-paranasal

mucosa.

3. The formulation of claims 1 or 2, further comprising about 0.5 to about
150 mg of an antifungal agent..

4. The formulation of claim 3, wherein the antifungal agent is amphotericin
B.

3. The formulation of claim 3, wherein said formulation comprises about 7.5

to about 15 mg of amphotericin .
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inflanmatory having the follow ng particle size
distribution profile: 1. about 10% of the steroidal
w@nios9rs7é anmat ory particles have a particl e BCwEPN4/003316
| ess than 0.75 mcrons; ii. about 25% of the steroidal
anti-inflamatory particles have a particle size of
l ess than 1.5 mcrons; iii. about 50% of the steroidal
anti-infl ammtory particles have a particle size of
(@SS LR %nfdlh GF A1 3, WhereRA formifarkh, doifrisdsabais Ip!
anti - i ory parti’c s a partic e Size o
' less than_.3.5 microns; and v. about 90% of the

mg of gpphelsrigi Bant i - i nf | ammmat ory particles have a particle
size of less than 5.0 mcrons. wherein said
fr mul Tt fomulaios of ¢laind 3 whereirasdiv foimewlptiom comprisestaheut 20
nasal - paranasal nucosa. 3. The fornul ation of clains

to abotdt 70rmgof ffutbihdzele ot tirgperasdlag about 0.5- to about 150 ny
of an antifungal agent.. 4. The formulation of claim
X, whameiferniulion ot ¢lhin®) alher@evaid fofmulaginaionipticdsabou 25
The formul ation of claim3, wherein said formul ation

toabo&%%@ﬁﬁm@b&ureoﬁtﬁcoﬂa@olabout 15 ng of anphotericin P.
2004/ 091576 PCT/ EP2004/ 003316 6. The

- for mulgk ish@hios Bﬁélﬂihf}j Wf@l%ﬁf‘éa{a Bahdadar ﬁEés QBout 30

conpri ses about of anphotericin c3.
mgofh%&wo?éérq{} Baz% eal m 3 wherei n said formul atl on
nprises about to about 70 ng of .fl uconazol e or

B ey °§§%6{fses¥§%%%‘i@ ofe2sp G dog HEGLL,

a{an%gmﬁzol (aetm%{ i traconazol e.

steroid:
11.  The formulation of claim 1, comprising about 75 to about 300 mcg of said
steroidal anti-inflammatory.
12. The fomuiation of claim 1, comprising about 200 mcg of said steroidal
anti-inflammatory.
13.  The formulation of claim 10, wherein the steroidal anti-inflammatory has
the following particle size distribution profile:
i. about 10% (;r less of the steroidal gnti-inﬂammatory.particles have
a particle size of less than 0.90 microns;
ii. about 25% or less of the steroidal anti-inflammatory particles have
a particle size of less than 1.6 microns; |
iii. about 50% or less of the steroidal anti-inflammatory particles have

a particle size of less than 3.2 microns;’
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9. The fornmulation of claim3, wherein said
formul ati on conprises about 30 ng of fluconazole or

wo tooaoorsazol e. 10. The fornul ati on of clai m 1, PCT/EP2004/003316
conpri sing about 25 to about 400 ntg of said
steroidal anti-inflanmatory. 11. The fornul ati on of
claim1, conprising about 75 to about 300 ntg of said
steroidal anti-inflamatory. 12. The formul ati on of

clai myl, CQpRik 75319 18P ke #QBidaTMtiGhilSaetos) Sirtdistdave

anti-inflamatory. 13. The fornul ati on of claim 10,

wher ei n t hg StefQl A3k 8 thin 6NblAEMRS ARy, has the .
fol |l owi ng pgrtlc I"e"si ze distribution profile: i, about

par t1 41 'eis a°3fé b4y P e tro BB dep AR il have
m crons; f the st er oi dal

anti-infl a 8&)71253? S%%%ﬁﬁlgl\f a particle size of

out lL.ess of the

<Fe ot Prgita R TR PSP el PRy b1 )

. Size of less than 3 2 mcroq i /glévxg 2004/$ 1576
fluticassny propinmete/Nebias s foflqpingprstisle sigefisribpiinprghie; pe
steroidal anti-inflammtory particles have a Eal‘tl cle
size &f | egbout Qs of theterridal gntinflapunatery pabigles hays%, or
| ess of the steroidal anti-inflamatory partl cl es have
a parti cl epettigls sigp of lessghaiy 70 m@rofstrons. 14. The
formul ation of claim1l1, wherein . the steroidal -
ant i - iiinf | asbat 86% of the sfetaidal cats-inflenpratgry partitles haveiang
the following particle size distribution profile: i.
about 10% @érticle@ize beless thal 1.30nicrénsf | anmat ory particl es
have a particle size of less than 0.70 microns; ii.
ﬁbOUt i2.5% about 5e%sif ﬂfe@tedcﬁxlial atti-inflanintatoryrpirticls havetai cl es
ave a

particle size of less than 2.5 microns;

iv. about 75% of the steroidal anti-inflammatory particles have a
particle size of less than 4.0 microns;

V. about 90% of the steroid particles have a particle size of less than
6.0 microns; and,

vi. greater than 90% or about 100% of the steroidal aﬁti-inﬂammatory
particles havé a particle size of less than 10 microns.

15.  The formulation of claim 1, wherein the steroidal anti-inflammatory is
fluticasone propionate having the following particle size distribution profile:
i. about 10% of the steroidal anti-inflammatory particles have a

particle size less than 0.50 microns;
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particle size of less than 1.30 mcrons; iii. about

50% of the steroidal anti-inflanmmtory particles have
w@2opartsiel e size of less than 2.5 microns; i VPCHBP2D4/003316

75% of the steroidal anti-inflamuatory particles have

a particle size of less than 4.0 mcrons; v. about

90% of the steroid particles have a particle size of

|l ess than 6.0 microns; and, vi. greater than 90% or

-about ;10 OO/‘EIS’Jut bhg oPlie _rs@fd#@il Rl aiia 1Oy have a
I an 1

partié]Tes ave a particle size of less
m crons. 15, .. . f ' : claim1l1l, wherein the
st er oi dal g_?}lfllgl-gi%%?%g{m%rb@ﬂ}“%&%l uti casone propi onate

orof 1 Fi 1 o5 of s Brodal af Bt bbbl Bte.

anti-inflammatory particlgs .have a particle size |ess
than 0.50 FISﬁé‘? Peé%é“%l-gﬂﬁif%sglsm PCT/ EP2004/ 003316

ii. about 25% of 't steroidal.anti-inflammator

parti éV-es H‘%R}‘é7%{%’ﬁg§‘9i5t€¥°é‘%§%“1%é§‘§“f% u‘.’l%‘bh%%ér ons;

iii. about 50% of the steroidal anti-inflammatory

particl es Batiele gize osy thae.8 miprges; peds t han 1.7 mi crons;

iv. about 75% of the steroidal anti-inflamuatory

parti ol es hzonb9P opthe sicrdlidal suti-nflameatorypartigdeshaye ér ons;

and, it. about 90% of the steroidal anti-inflanmtory

particl es partielesize feay tharc$.8 mgemns. | ess than 5.5 microns.

16. The fornul ation -of claim2, conprising about 0.2

t18. ab e fodmutption oSclaith 2, séraprisintadboair(.2 to abbliteBnang bHeaid

17. The formnul ation of claim2, conprising about 0.2
steroidhan@dRWdmmdatesy. of said steroidal anti-inflammatory.

17.  The formulation of claim 2, comprising about 0.2 to about 2 mg of said
steroidal anti-inflammatory.
18.  The formulation of claim 2, comprising about 0.8 mg of said steroidal
anti-inflammatory. | |
19.  The formulation of claim 16, wherein the steroidal anti-inflammatory has
the following particle size distribution profile:
i. about 10% of the steroidal anti-inflammatory particles have a
particle size of less than 0.35 microns;
ii. about 25% of the steroidal anti-inflammatory particles have a
particle size of less than 0.70 microns;
iii. about 50% c;f the steroidal anti-inflamumnatory particles have a

particle size of less than 1.25 microns;
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18. The fornulation of claim2, conprising about 0.8
nmg of said steroidal anti-inflammatory. 19. The

wo oroadsré on of claim 16, wherein the steroi daPCT/EP2004/003316
anti-inflammatory has the followi ng particle size
distribution profile: i. about 10% of the steroidal
anti-inflanmatory particles have a particle size of
| ess than 0.35 microns; ii. about 25% of the steroidal
ant i - iiuf | amabetiorsys akthé dtebwdsl dnaMelanmaeripaaicts Hhven Of
| ess than 0.70 mcrons; iii. about 50% of the

st eroi dal gafticid ditel cTEEREhN ¥.0RMELLS| €s have a particle
size of less than 1.25 microns; 40 WO 2004/ 091576

PCT/ ER2004/0&3b% ofite staaautma%aeﬁmm? é{zﬁfeg’ hiRla
I rp C

anti-inflamuatory particles have a par e size of

l'ess than 2,,Qi0 &l foss %F%g.@%g oad%@f the steroidal

anti-inflammtory partic ve & particle size of

l'ess tpan 3 1 iGh 908, or @ 140 oBIH ?{eﬁ:ﬁ;}é?x@t?' a%%n%{ory

about 100%0of the Steroidal anti-In
ticl ticl i f .l t.h 6.5
Pt o 20 RIS R eflcle SR RS 0% o1 1 ¢ he
i I i~ I h th || ow
SAE T P it relieon B LTS, Sivdestiihe sl usiigHanstoisiies

: he sterqidal .anti-inflammatory particles have a

the fol gm‘ﬁgﬁlf"edlﬁ BUNDINIEY 40 microns; ii. about 25% of
the steroidal anti-inflammator articles have a
parti di e spb@t |1Q%§fih$éwr@d#@nﬁﬁnﬂ2m,tory particladleaye 2a50%
of the steroidal anti-inflammatory particles have a
particl e spgdiclesizs leshithan Q.48 mi¢ronsons; iv. about 75% of
the steroidal anti-inflammatory particles have a

ii. about 25% of the steroidal anti-inflammatory particles have a

particle size less than 0.70 microns;

fii.  about 50% of the steroidal anti-inflammatory particles have a
particle size less than 1.3 microns;

iv. about 75% of the steroidal anti-inflammatory particies have a
particle size less than 2.0 microns;

v. about 90% of the steroidal anti-inflammatory particles have a
particle size less than 3.0 microns; and,

Vi. greater than 90% or about 100% of the steroidal anti-inflammatory
particles have a particle size less than 6.6 microns.

21,  The formulation of claim 16, whe;ein the steroidal anti-inflammatory is

beclomethasone dipropionate having the following particle size distribution proﬁle:.

41



particle size less than 2.0 microns; v. about 90% of

the steroidal anti-inflammtory particles- have a
w@aootioglses si ze | ess than 3.0 microns; and, vi.PQI/EP1064/003316

than 90% or about 100% of the steroidal

anti-inflamatory particles have a particle size |ess

than 6.0 mcrons. 21. The fornulation of claim 16,

wherein the steroidal anti-inflammtory is

becl onet hasativet HicpbORE ABRIEI Mhﬂﬂnhxﬁ@rg{/%rli&% H39e a
particle size distribution profile: 41 2004/ 091576

PCT/ EP2004/ 0334 fize Jess tRRQDM0 %R the steroi dal
anti-inflammatory particles have a particle size |ess

than 0§60 ML BfGe stedoidalatli arlifﬁ@tol%I Jléjsehlé'we &PFLicle oo o

anti-inflammatory particles have a-“particl

t han 0. 90 rgiglggg%anid.éo:m@%t 50% of the steroidal

anti-inflammatory particles’have a particle size |less
than 1.5 m_gr o | bout, 75% of the steroidal
anti-infl arﬁ%ﬁ or;ﬁ%f\e/\ﬂr]?sl%%rf’{égl ng}ﬁé)aé’m‘ %Hagf“ges % | ess
than 2.5 m crons. \v. aboyt. 90% of the steroidal
anti - i nf | arRie 7S Sﬁs?ffaglliésm’r?m; a particle size less
than 3.5 mg¢r X d, vi. greater than 90% or about
100% of’" t h@gg‘?*g??ﬁ ‘ggﬁ‘e stgeidaliantinfiarmaery pagigtes haveds
have a parti le size | ess than 6.0 mcrons. 22. The
f or mul at i oPaEicletzgiless than ifanistomst he fornul ation is
sterile. 23, The formulation of claim1, wherein the
f or mul'at i ordbewsP0%ea! thesiamoitlal anti-dnflapreay patticlee hav@4. The
formul ation of claim?23, wherein the preservative is
benzal koni @aaticletsized¢ssithan 35 mitioas;fand,ul ati on of cl ai m
1, wherein the formulation is stable.

vi. greater than 90% or about 100% of the steroidal anti-inflammatory

particles have a particle size less than 6.0 microns.

22. | The formuiation of claim 1, wherein the formmlation is sterile.
23.  The formulation of claim 1, wherein the formulation further comprises a

preservative.

24.  The formulation of claim 23, wherein the preservative is benzalkonium

chloride.

25.  The formulation of claim 1, wherein the formulation is stable.

26.  The formulation of claim 1, wherein the formulation is an aqueous

suspension or aqueous solution..

27.  The formulation of claim 26, wherein the formulation is in a metered-dose

spray pump bottle.
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26. The formulation of claim1, wherein the
formul ation is an agqueous suspensi on or aqueous
weodubdsne . 27. The forrul ation of claim 26, Wer/gP1w04/003316

the forrmulation is in a netered-dose spray punp
bottle. 42 WD 2004/ 091576 PCT/ EP2004/ 003316 28. The
formul ati on of claim 26, further conprising about 0.01
% to about 90% by wei ght on a dried* weight basis of
ord8. or T fenmudatibh ef dlain 28y funfecompeising about OM) % to about
m crocrystal line cellul ose; (b) carboxynethyl

90% b Inleighoarea drtkeli wiight bésly of@a¥ b BER;of (i) foldWiZALMBRIuHES;
chloride; (e) polysorbate 80; and (g) phenylethyl

al cohol(a) 29midbaydtannedeailoqn of claim1, further
conprising an antibiotic. 30. The forrrul ation of claim

29, whepei ncz[rbﬁ(yﬁ,ﬁ{hb,péegﬁbge go&‘ﬁpe or nore selected
fromthe group consisting of Am’kacin, Azithronycin,
Azt reopan, zolin, Cefepine, Cef oni cid,

Cef aperazone, fot axi me, Cefotetan, Cef oxiti n,

Cefta2| . | Ceftriaxone, Cefuroxine,
Cephapl‘?3 %irﬁé)m'l&:é%\lgg% dindanycin, Doxycycline,

Erythr cin e, CGentam cin, Kananycin,
Li nezo qy pcM\éso gb%%%t Mupi r oci n, Nafci [1in,

Netilm acillin, Parormrryci n,
Pi per a&gl I |P1henglf’n%¥fp{i@ﬁ§ﬁ Ticarcillin, Tobramycin,

\M%g ﬁﬁ cin. 31 Thefo mul ati on of cIa|m29
rej ?«?émfl‘aF?ﬁﬁ £, BEhencomprsig ey etibiotico about
800 ny_of neon%q():l n sul fate. 32. The fornul ati on of

ci38i m Fbe fopmulatenplicipim 28, wherein thsandhintie is ons ontherat 5
to about 500 ng of neonycin sulfate. 33. The

selected frag the grovp ednsigting afhAngkacish dyzithromiyhia, Arztrevnirg tdefamolin,

conpri ses about 50
Cefepine, Cefonicid, Cefaperazone, Cefotaxime, Cefotetan, Cefoxitin, Ceftazidime,

Ceflizoxime, Ceﬁriaxone,' Cefuroxime, Cephapirin, Ciprofloxacin, Clindamycin,
Doxycycline, Efythroinycin Lactobionate, Gentamicip, Kanamycin, Linezoliél,
Mezlocillin, Mupirocin, Naftillin, Netilmicin, Neomycin, Oxacillin, Paromomycin,
Piperacillin, Streptomycin, Ticarcillin, Tobramycin, and Vancomycin.

31.  The formulation of claim 29, wherein the formulation comprises about 1
to about 800 mg of neomycin sulfate.

"32.  The formulation of claim 29, wherein the formulation comprises about 5

to about 500 mg of neomycin sulfate. | |

33.  The formulation of claim 29, wherein the formulation comprises about 50

to about 300 mg of neomyein sulfate.
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to about 300 ng of neonycin sulfate. 43 WO 2004/ 091576

PCT/ EP2004/ 003316 34. The formnul ati on of claim 29,
wob@redrs7é he formul ati on conprises about 150 nBCDEP2004/003316

neomycin sul fate. 35. A fornulation for the treatnent

of fungus-induced rhinosinusitis, said fornulation

conprising: (a) about 7.5 to about 15 ng of

anphotericin P; (b) about 75 to about 300 ntg of the

sig£r oiTalfolitioh Bf tlanmeg, ewhyreir thel fdnmaktoecqmmiseosbate

having the follow ng particle size distribution

150mg59£éolng,clﬂ§u1fa@bout 10% of the steroidal
an | -inflammatory particles have a particle size of

/g?ﬁ?mqmagn fﬂrﬁfectf&%mnént bf ﬁﬁﬁ@lﬁdﬁéf@ﬁfosﬁiﬁﬁtls, said
St ér oi

anti-inflammatory particles have a particle

| than 1.30 mcrons; iv. about 50% of the
formuﬁklg&o%opg ﬁ%fs}ti -infl ammat ory parti cles have a particle

size of les crons abodt 75% of the

st er oi @kl ‘?‘ftgaﬂf’zg ﬁg'\p]i‘cft%l? é%g’have a particle
si ze of Iess than 4.0 m crons vi. about 90% of .the
st er oi(H) pambow764o Fravi30f meg afith stereidalantinflamgagoryhan
6.0 microns; and, vii. greater than 90% or about 100%
of the st erfhiticksbnepropionatalidvingthd oilywingpatticlesizehave a
particle size of less than 10 mcrons. wherein said
formul at i odistditartisnipiofite: € f or adm nistration to the
nasal - paranasal mucosa. 36. A fornulation for the
treatment ¢f f ugeHes10% detedicrdida osi-ifidintratory paticles have

a particle size of less than 0.70 microns;

iii.  about 25% of the steroidal anti—inﬂammatorj particles have
a particle size of less than 1.30 microns;

iv. about 50% of the steroidal anti-inflammatory particles have
a particle size of less than 2.5 microns;

V. about 75% of the steroidal anti-inflammatory particles have
a particle size of less than 4.0 microns;

vi. about 90% of thé steroid particles have a particle size of
{ess than 6.0 microns; and, .

vii.  greater than 90% or about 100% of the steroidal anti-
inflammatory particles have a particle size of less than 10
microns. '

wherein said formulation is suitable for administration to the nasal-paranasal

mucosa.

36. A formulation for the treatment of fungus-induced rhinosinusitis, said
formulation comprising:

(a) about 7.5 to about 15 mg of amphotericin B;
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formul ati on conprising: (a) about 7.5 to about 15 ny
of anphotericin (3; 44 WO 2004/ 091576

wEOaPAOO4/ 003316 (b) about 0.2 to about 2 nPCDEP10€003316

steroidal anti-inflanmatory becl onet hasone

di propi onate having the follow ng particle size
distribution range; ii. about 10% of the steroidal
anti-inflammatory particles have a particle size |less
than QpA0 @b&ut 01230 bbdut 2 Alp0sftthe’didroidhl dntidnfidnanstogal ‘
anti-inflamatory particles have a particle size |ess
than 0.70 'Ebc%rﬁ&ﬁésohé’dip@?fbﬂ&te 2 othe IR WAL Riidl@bize
anti-inflammatory particles have a particle size |less
than 1.3 myGEfR8en Mng@bout 75% of the steroidal
anti-inflammatory particles have a particle size |ess

than 2.0 mcrongqvioy, 3P Qtstﬂ%(?(%] ﬁ(ti—hﬁ%nﬁfa&ﬁ'gbﬂﬁéles ave

ti-infl t t
Than 3.0 m or ont e siegleieudio a0, o <000

an 90% or about

100% of t hea: st | 0 1 e
have g part(?l ?'ir%%?ﬁé%éﬁ?%%?m &5%8%?5 Adﬁéelrsiﬁ‘aﬁe

said formul ati on*1 S Sul g]écr%nfstrationtothe

| - | i : i
S B2 T St ol A L,

of the antibiotit neonycin su

formui ati o, of gl 1898 6r bBefofdalariiPinfuballly AAlicls Have @
sterile aqueousﬁP&B lgg%?%sg&?gﬂpﬁg&%msuspens on

suitable for adntnrstr nasal - par anasal

mucosa Vi g a NBlGE s, GPRE seRidY altbiiRalfblol Fparticles have

a particle size less than 3.0 microns; and,

vii,  greater than 90% or about 100% of the steroidal anti-
inﬂmmatow particles have a particle size less than 6.0
microns;

wherein said formulation is suitable for administration to the nasal-paranasal
mucosa.

37.  The formulation of claim 35 or 36, further comprising about 50 to about
250 mg of the antibiotic neomycin sulfate.

38.  The formulation of ;:laim 37, wherein said formulation is a sterile aqueous
solution or aqueous suspension suitable for administration to the nasal-paranasal mucosa
via a metered-dose spray pump bottle.

39.  The formulation of claim 38, further comprising about 0.01% to about
90% by weight on a dried weight basis of one or more of the following compounds:

(@ microcrystalline cellulose;

(b)  carboxymethyl cellulose sodium;
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39. The fornulation of claim 38, further conprising

about 0.01%to about 90% by weight on a dried weight
wha®iusIsie one or nore of the foll ow ng conmpounPiST/EP108/003316

m crocrystal line cellul ose; (b) carboxynethyl

cel lul ose sodium 45 WD 2004/091576 PCT/ EP2004/ 003316

(c) dextrose; (d) benzal konium chloride; (e)

pol ysarbate 80; and (g) phenyl ethyl alcohol. 40. A

fornul@y i oefifyse:t Ne treatnent of fungus-induced

rhinosinusitis, said fornulation conprising: (a)

about 265 t 'uf’h%h@id@'f fluconazol e or

itraco%azol%(ee; ?‘gﬁ“ about 75 to about 300 ntg of the

ster Oi(g I %pé; Bzﬂé !3@'3]7{3“ ory fluticasone propionate
he P

havi ng oW ng particle size distribution
profile; i1, abou %, 0f the steroidal
anti - i@l amyge?v&f)%&o?l‘cl es have a particle size of

l ess than O, 70 pigrans,: iji.. about, 2506 of .the. .

s @r oi‘g?ﬂrméf pa g’]ﬁ&egﬂ"?ﬁ%eﬁvf&ﬁ]‘f'ﬁdlug% rﬁlﬁ?‘gnusétlsp%{ﬂ icle

size of |es§ than 1.30 mcrons; iv. about 50% of the
formulafigh 69RASEENt i - i nf | ammat ory particles have a particle

size of less than 2.5 mcrops; v. about 75% of the
st er 0i @hl é‘h?‘%tzﬁﬁ“%?&mﬁt% 9P%§P‘PQZE\‘3€§“T?S\’F@Z°]‘S’ particle
size of less than 4.0 mi crons; vi. .about 90% of the

st er 0i &) parebewt 78 & ¥bawtc308 mrgrof theisisraifal @nyinflammatory o

6.0 microns; and, vii. greater than 90% or about 100%
of the st erfluichspneprepionate having the following particle size

- distribution profile:

ii. aboﬁt 10% of the steroidal anti-inflammatory particles have
a particle size of less than 0.70 microns;

m about 25% of the steroidal anti-inflammatory particles have
a particle size of less than 1.30 microns;

iv, about 50% of the steroidal anti-inflammatory particles have
a particle size of less than 2.5 microns;

V. ab;)ut 75% of the steroidal anti-inflammatory particles have
a particle size of less than 4.0 microns; |

vi.  about 90% of the steroid particles have a particle size of
leés than 6.0 microns; and, |

vii.  greater than 90% or about 100% of the steroidal anti-
inflammatory particles have a particle size of less than 10

microns.
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inflanmmatory particles have a particle size of |ess
than 10 mcrons. 46 WO 2004/ 091576 PCT/ EP2004/ 003316
wobeedrs’cai d fornul ation is suitable for PCT/EP2004/003316

adm nistration to the nasal - paranasal nucosa. 41. A
formulation for the treatnment of fungus-induced
rhinosinusitis, said fornulation conprising: (a)
about 25 to about 45 ng of fluconazol e or
wherein eaid farireratiof b5 suitydesfor edministratigsog thenasg)-pefangsab
steroidal anti-inflamatory becl onethasone

mucosadi propi onate having the follow ng particle size

di stribution range; ii. about 10% of the steroidal
ANt i - A wrinanieh et yhetsatment effihgusénduedidosimbgtisisad | ess
than 0.40 mcrons iii. about 25% of the steroidal

formu]aﬁaﬁbod-l Sk,%rrmat ory partl cles have a particle size less
han 0.70 mcrons; iv. about 50% of the steroidal

a”“ Pf' ABHRLS 1Y aBRAE 43 sk 88 fil@Y&zoleorMiddcoh&lols; Si ze | ess
than 1.3 mcrons; v. about 75% of the steroi dal

ant i -@Wf' ABTBR00 ¥ aeantzl §5hd @YBidaPanB ARt Ak kB o8y | ze | ess

t han 0 m crons; out 90% of the steroi

anti -infl %%Ei%&%xsoﬁ@gfpko@ o%_ate*h%ﬁ 4R i %%ﬁ-uélle §1§e| ess

than 3.0 mcrons reater t % or about
100% of th roidal, anti - |nflarmatory particles
have a par‘ﬁﬁ@?‘gogf?lge’l ess than 6.0 microns; wherein

sai d formy atiop %w labl e far adm nisir r?g,ggggleggavghe

nasal - par &he ?
asal - para asala particle size less than 0.40 microns

iii.  about 25% of the steroidal anti-inflammatory particles have
a particle size less than 0.70 microns; :

iv, about 50% of the steroidal anti-inflammatory particles have
a particle size less than 1.3 microns; -

v. about 75% of the steroidal anti-inflammatory particles have
a particle size less than 2.0 microns;

vi. about 90% of the steroidal anti-inflammatory particles have
a particle size less than 3.0 microns- and,

vii.  greater than 90% or about 100% of the steroidal anti-
inflammatory particles have a particle size less than 6.0
microns;

wherein said formulation is suitable for administration to the nasal-paranasal

mucosa.

472.  The formulation of claim 40 or 41, further comprising about 50 to about

250 mg of the antibiotic neomycin sulfate.
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42. The formul ation of claim40 or 41, further

conprising about 50 to about 250 ng of the antibiotic
woeaapeisme sul fate. 47 WO 2004/ 091576 PCT/ EP200B¢DEBR26003316

43. The formul ation of claim42, wherein said

formulation is a sterile aqueous solution or aqueous

suspension suitable for adm nistration to the

nasal - paranasal nucosa via a netered-dose spray punp

bdst | eThel@rmilagor aff otair @2 wolrereif said SrnmikBon fsurstdidé aqueous

conprising about 0.01 %to about 90% by weight on a

solutigh beguvdis ehdpelici shitehle R @dbinistritich tO fthe dagalipatinaiM M@cosa
conmpounds: (a) mcrocrystalline cellulose; (b)

via a MRfcRRERIRH) Bo#fiepse sodium  (c) dextrose; (d)
aaber?zal koni um%‘%lﬁjori de; (e) polysarbate 80; and (g)

| - : '
phgny ?ﬁ%ﬁnﬂgﬁéﬁw claift 33, AR LhAki@he ébroﬁ’l?é.bfs‘igit%about

fungus-l uce nosinusitis I1n a mammal,

90% @nﬁg@ ogggi;c’g l%J_e ¢ DA oF Fn?eoc?t rire 8@8’% ?3113%4%%0?%§unds:

ar anasal mnucosa or

conpriging: {a b about 700 neg of a
st er oi @é\l anﬁ]tclrcgcf}%%ﬂgl%’?étl%%ﬁ’, wherein the steroidal

anti-ipftlammtory s f]uticasone or a pharnaceutically
‘accept & e%"?‘ﬁf‘?‘%e{hﬂgﬁe&%}‘msai d steroidal

anti-i n&l anqat oir}{ having the follow ng particle size
distrithti HXEPStile: i. about 10% of the steroidal
anti-inflammatory particles have a particle size of

| ess t¥an Peomlkgnipmpldoride;  about 25% of the steroidal

anti-inflanmatory particles have a particle size of
| ess tlghn Ipodyspbetedfzand4g :

(8) phenylethyl alcohol.

45. A method of treating fungus-induced rhinosinusitis in a mammal, said
method comprising the stéps of applying to the mammal’s nasal-paranasal mucosa a
formulation comprising:

(2 . about 1 to about 700 meg of a steroidal anti-inflammatory, wherein
the steroidal anti-inflammatory is fluticasone or a pharmaceutically
acceptable derivative thereof, said steroidal anti-inflammatory
having the following particle size distribution proﬁlé:

i about 10% of the steroidal anti-inflammatory particles have
a particle size of less than 0.90 micfons;
ii. about 25% of the steroidal anti-inflammatory particles have

- a particle size of less than 1.6 microns;
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WD 2004/ 091576 PCT/ EP2004/ 003316 iii. about 50% of
the steroidal anti-inflammtory particles have a
w@aootioglses si ze of | ess than 3.2 microns; iv. aPOUEP2N5%603316
of the steroidal anti-inflammtory particles have a
particle size of less than 6.2 mcrons; and v. about
90% of the steroidal anti-inflanmatory particles have
a particle size of less than 10.0 mcrons. 46. A
met hod of tifieat iabght 50/ @ftheistecidat dnti-hiflamsiardty phitisles mva
mammal , said nethod conprising the steps of applying
to the mamal ' s apadislesizabflRastain NWEBGansy formul ation
conprising: (a) about 1 to about 700 ntg a steroidal
anti-inflamuatory, wherein the steroidal
anti-inflammatory is becl onet hasone or a

phar maceut i;gal Iy, mwﬁﬂegte@q&m A IR P 8ol

steroidal anti- Inflammatory having t W ng

particle size d| | b n#{zggﬂe “’0‘58‘%?{“"5 s %Qﬁut 10% of

t he steroidal ory particlé ave

particle size of clan %
of the steroidaP Oélﬁﬁ(?%'oﬁg‘leg'%?%av {p@r or%p#)%&ha%g
particle size of fthap 1. ons; iii. about 50%
of the steroi daFP%FﬁE%SeSZﬁPﬂ&Fﬁq‘g%Dngm Stl es have a
particle size of less than 2.0 mcrons; iv. about 75%

S L

2004/ 091576 PCT/ EP 004/ 0 331 g ut 90% of the
‘method compiitRg the steps of3pplyngie FE‘PSQ pqﬁwéﬂlan%aﬁﬁ cle
size of |ess than 5.0 mcrons
formulation comprising:

(a)  about 1 to about 700 mcg a steroidal anti-inflammatory, wherein
the steroidal anti-inflammatory is beclomethasone or a
pharmaceutically acceptable derivative thereof, said steroidal anti-
inflammatory having the following particle size distribution
profile: .

i. about 10% of the steroidal anti;inﬂammatory particles have
a particle size of less than 0.75 microns;

ii, about 25% of the steroidal anti-inflammatory particles have
a particle size of less than 1.5 microns;

iii.  about 50% of the steroidal anti-inflammatory particles have
a particle size of less than 2.0 microns;

iv. | about 75% of the steroidal anti-inflammatory particles have

a particle size of less than 3.5 microns; and -
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wherein said fornmulation is suitable for
admnistration to the nasal - paranasal nucosa. 47. The
woredohooisaé cl ai s 45 or 46, further conpri si ngPCTYEPENEM3316
of treating the mammal wth an antifungal agent
selected fromthe group consisting of anphotericin (3,
fluconazole, and itraconazole. 48. The nethod of claim
47, wherein said formulation conprises about 4 ng to
about 30 ng, of abGUdO0RIof theRtcRdidad Inti-Eiflermretdie gartitiechane m
47, wherein said formulation conprises about 10 ng of
aﬂphOI ericin f3gpaficleEhe ofRENASh RO ntitransn 47, wherein
said fornul ation corrprl ses about 20 to about 70 ng of
f lyﬂ&\%ﬂ@éﬁ !f@mﬂﬁatfgh Esaéﬁﬁﬁlﬁ@ﬁr‘ﬁdmﬁﬁstraﬂ_&ﬁtoﬂ@ﬁh@ﬂ -pafanfdaBi M
4 erein sard fornulation conprises about 30 ng of
mucosfl uconazol e or itraconazole. 52. The nethod of claim
35, wherein said formul ati on conprises about 25 to

about ,400 Lk
T% ’ﬁ'ﬁ‘ 6’&‘*'{%‘?“ ?fcla%gs gszg’llﬁg{rr@?llnco R) kin Fﬁ're s?eg'sﬂrgtﬁ?ﬁg
anti-inflamatory has the follown i.ze
— TR W I L g
steroidal anti-inflamuatory particles have a particle
flucorakale, aod ittaemmzdlean 0. 90 microns; ii. about 25%or |ess
of the steroidal anti-inflamatory particles have a
pag.ti clif méthed 6ffcldimsls, Wiasin $ai6 forinalatios confiseiibout 4 mg
2004/ 091576 PCT/ EP2004/003316 iii. about 50% or |ess
] nti-inflammtory particles have a
to abo%{ 3d Bg ffﬁtﬁ?ﬁi’ﬂt&ﬁ#ﬂ (?

| f Zze 0O essdt han 3.2 m'flcrons iv. about 75%
e TregathrS ol Bz Brerfl sud fanEEoR pommrisPo 1o

of amphotericin f.

50. The method of claim 47, wherein said formulation comprises about 20 to .
.about 70 mg of fluconazole or itraconazole.
51.  The method of claim 47, wherein said formulation comprises about 30 mg
of fluconazole or itraconazole.
52.  The method of claim 45, wherein said formulation comprises about 25 to
about 400 meg of said steroidal anti-inflammatory. |
53.  The method of claim 52, wheréin the steroidal anti-inflammatory has the
following particle size distribution profile:
i about 10% or less of the steroidal anti-inflammatory particles have
a particle size of less than 0.90 microns;
ii. abou’; 25% or less of the steroidal anti-inflammatory particles have

a particle size of less than 1.6 microns;
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v. about 90%or |ess of the steroidal
anti-inflanmatory particles have a particle size of
wo ew@g/o9tsa 10 m crons. 54. The net hod of cl ai "nPGREP2004/003316
wherein the steroidal anti-inflammtory is
fluticasone propionate having the follow ng particle
size distribution profile:, i. about 10% of the
steroidal anti-inflamatory particles have a particle
si ze lidss elbrwh50om0less ofitimieroidal m&ﬂﬂﬂ‘l‘“"%@ﬁd"fmﬂ ave
steroidal anti-inflanmmtory E)ar_ti cles have a particle
si ze | ess tlpamicle si¥e ofrlesytbars3d.2 pl¢rongibout 50% of t he
steroidal anti-inflammatory particles have.a particle
size ligss tbe73%or tescofdnssteroidal abicinflarmsgionf partigles have
steroidal anti-inflanmatory particles have a particle
si ze | ess tbaficR.szewt kixhay 6dddpicrons;abdut 90% of the
steroidal anti-inflamatory particles have a particle

size Less bb@i 98%%r Bsssfnssterdidal abkicinftiadrofartidlaihave
46, wherein said formulation conprises about 0.2 to

about 3 nU ;05 RIsthe BF RECARI 0 Atkdns] Nf | ammat ory. 56.
The met hod o6f claim 46, wherein said fornul ati on

CHpri AR Birf 55 8vheflin £ kro3d A bfti-G@lammatory is
a%’rip-i n arrrratL%)frcy. 51 V\B 2004/ 091576 PCT/ EPZO(?A’J 003316
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particle size less than 0.90 microns; |
iii. about 50% of the steroidal anti-inflammatory particles have a
particle size less than 1.7 microns; |
iv. about 75% of the steroicial anti-inflammatory particles have a
particle size less than 3.5 microns; and,
V. about 90% of the steroidal anti-inflammatory particles havea
particle size less than 5.5 microns.
55.  The method of claim 46, wherein said formulation comprises about 0.2 to
about 3 mg of said steroidal anti-inflammatory.

56. The method of claim 46, wherein said formulation comprises about 0.8 mg

of said steroidal anti-inflammatory.
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particle size of less than 1.25 mcrons; iv. about 75%
of the steroidal anti-inflamatory particles have a
w@aootioglses si ze of | ess than 2.0 microns; v. abPUI/EBDE/003316

of the steroidal anti-inflammtory particles have a
particle size of less than 3.0 mcrons; and, vi.
greater than 90% or about 100% of the steroidal
anti-inflammatory particles have a particle size of
| 6%s t Bhemethsd of daimrfs, wh@ein Thestereithiculti offlahmatory Ha$ the
wherein the steroidal anti-inflammtory is .

follovieg patiet kias diseibdiigrmpfilonat e havi ng the fol | owi ng
particle size distribution profile: i. about 10% of
the stiroi cioutEltBd of thd 4t BBl BEiYn MRadithatelySsartithéRate a
particle size less than 0.60 mcrons; ii. 25%of the

steroi dal autticid sifel TRBRINAA .38 Aitiosd; €S have a particle
size less than 0.90 microns; iii. about 50% of the

st er oi glal -1 AR I ¢ : icle
si ze Iﬁei'ss tagllg.g%rzls.%65(L m cr (ﬁigm a%g %%%%ﬂ%éﬁg% hRAY

PCT/ EP2004{§§@%3 Jerss ﬁ?‘ggﬁﬂﬁﬁ‘%‘% t he steroi dal

anti-inflammatory partic ave a’'particle size less
than 2.5 m 4 ut, 90%. the steroidal
ant - 1 arseRaRs bR R et oo Rl B | o

than 3.5 m crons. and, Vi. eater than 90% or about
100% of thevagt{cgq,s&e@gpessatﬁﬁ l‘g%ﬂlgﬂ‘?ﬁat ory particles
have a particle si | ess .than.6,0 microns. 59. The
net hod"of 3‘?@154‘3’%93 shgoidglrai-dnlamoptory gartiglea At i s a
sterile aqueo,uiq ,susg&nsi on or, aqueous sol ution. 60. -
The net hod PaFHcts sigef k588 thigheP S1ifToR%ie fornul ation is in

a netered-dose spray punp bottle.
V. about 90% of the steroidal anti-inflammatory particles have a

particle size of less than 3.Q microns; and,
vi. greéter than 90% or about 100% of the steroidal anti-inflammatory
particles have a particle size of less than 6.5 microns.
58.  The method of claim 55, wherein the steroidal anti-inflammatory is ~
Beclomethasone dipropionate having the following particle size distribution profile:
i about 10% of the steroidal anti-inflammatory particles have a
particle size less than 0.60 microns;
ii. 25% of the steroidal anti-inflammatory particles have a particle
size less than 0.90 microns;
iii. about 50% of Fhe steroidal anti-inflammatory particles have a

particle size less than 1.5 microns;
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61. The nethod of claim60, wherein the fornulation is
adm nistered to said nmamal as one spray in each
waoeaiiopls76 rom | to about 10 tines per day. 62.PdTHEP2004/003316
met hod of claim45 or 46wherein said fornulation is
adm nistered topically to the nasal -paranasal nucosa
of said mammal from 1 to about 10 tinmes per day.. 63.
The nmethod of claim45 or 46, further conprising the
step 4. adabeiit 38%of g skerpidal antiindlamanatesy sartigleshayiagl |
wherein said manmal is diagnosed with a. bacteri al
i nfecti on pfrtickeizadesathapaSaniaras; nucosa. 64. The
nmet hod of claim 63, wherein the antibiotic is
admi nivst er eboud Bedslof the steboidal aeti-ndlainotitary paticlenh®68 2
wherein the antibiotic is adm nistered intranasally.
66. The nephgidleaize tdsaiham 6.3 mivtvas;andy t he antibiotic is
neonycin sulfate. 67. The nmethod of claim45 or 46,

wher eivl S aipfbafePthanl b iod Bodutl 1 0096 bf 180 BRYoi P Snti-Mflammatory
antibiotic. 53 WD 2004/ 091576 PCT/ EP2004/ 003316 68.

The met hod pkicles Rdv@laQérticldleqis tHaR @0 Bicraak.at | on
conprises about 1 to about 800 ng of neonmycin sulfate.

. 68 Thge Lokl Rblafi 496: 4 | AnBefifne HRGHSBE i ASterile aqueous
t 50 300 ng of

f'of mul’ati on conpri ses abou to about

S“SPenPf?gq’?%l,“?}%'fS?Pfﬁﬂ?f 70. The nethod of claim67, wher eih

Ionis a sterile aqueous suspension or
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manmmal _as one spray in each nostril from1 to about

' spray R ol per day. 54

61. The method of claim 60, wherein the formulation is administered to said
mammal as one spray in each nostril from 1 to about 10 times per day.
| 62.  Themethod of claim 45 or 46wherein said formulation is administered
. topically to the nasal-paranasal mucosa of said mammal from 1 to abou; 10 times per day.
63.  The method of claim 45 or 46, further comprising the step of
administering an antibiotic to said mammal, wherein said mammal is diagnosed with a.
bacterial infection of the nasal-paranasal mucosa. .
64. 'Ihé method «;')f claim 63, wherein the antibiotic is administered orally.
65. The method of claim 63, wherein the aqtibiotic is administered

intranasally.
66. The method of claim 65, wherein the antibiotic is neomycin sulfate.

67. The method of claim 45 or 46, wherein said formulation further comprises

an antibiotic.
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68.  The method of claim 67, wherein the formulation comprises about 1 to

about 800 mg of neomycin sulfate.

69.  The formulation of claim 67, wherein the formulation comprises about 50

to about 300 mg of neomycin sulfate.
70,  The method of claim 67, wherein the formulation is a sterile aqueous
suspension or aqueous solution in a metered-dose spray pump bottle, and wherein the

formulation is administered to said mammal as one spray in each nostril from 1.to about

10 times per day.
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