WD 2004/ 091576 PCT/ EP2004/ 003316 FORMULATI ONS AND METHODS FOR TREATI NG
R1H NOSI NUSI TI' S 1. RELATED APPLI CATI ONS The present application is a
continuation-in-part of Application Serial Nos. 10/414,682 and Application
Serial No. . Both applications were filed April ach
appl|cat|oﬁﬁggﬁ¢ﬁ?g§§orated herein by reference in its enﬁF&g?g&gﬁénEFELD OF
THE | NVENTI ON The present invention relates to fornulations and nethods for
treating rhinosinusitis in manmals (e.g., humans), including but not
limted to fungus induced rhinosinusitis. The fornulations of the present
i nvention cgﬁgrlse a steroidal ‘gﬂ such as fluticasone or

becl omet has oReRMIABLATIONS ANR METHERS FQRERBAEING RIINOSINUSATIS cl e size
distribution profile. The formul ati ons may al so conprise an antibiotic,
antifungal agent or an antiviral agent, or any conbination thereof. whi | e
t he for nuLat i ORELATTRINAPPLECATIONSNventi on may take any form preferably
they are provided as a sterile, aqueous suspension or solution which can be

adm ni stered iThy f%ﬁﬁpbﬁcﬁ@n!s%oﬁ%ﬁhmﬂﬁf—ﬁdﬂ@cﬁ@i pplifBHeA S_HiMiNbsSPr ay punp.
Al so, the ster oi agént maybe admi ni stered alone or in 1l conjunction

wth an a H&aﬁoﬁBEh&?'Nﬁt 1G4 0 7580 Bo‘rﬂzgm? a@x‘gﬁ{%ereﬁléd' i BACKGROUND

G:THEIN\/ S|nu5|t|5|s enérafl as anlnlamratlon of

chron o1 H.ﬁ%%é% AR @fca%@g?ﬂg%%m&% %fiéﬁ%eri%@iﬁbw eyt ams of

i nfl ammat jon p .S or longer. It is estimated that one out
of every n%b@jé]@w&fom chronic rhinosinusitis (CRS).

Synpt ons  of CRS i ncl ude nasal _obstructjaqn, |qgss of sense of snell, nasal or

WD 2004/ 091576%@??#28@4‘?‘9@%1@‘0%@Pﬁ&@’éﬂaﬂél@ﬁ?ﬁE’é tregfingy)| congestl on, and

facial ) pai n/pressure (typically over the affected sinus area). CRS inpairs

nor mal” phiptasmusiting mawnas (¢ gismass inglading duirent fimited toflngns drigced

rhinosinusitis. The formulations of the present invention comprise a steroidal agent, such
as fluticasone or beclomethasone, wherein the steroidal agent has a specific parﬁcle size
distribution pfoﬁle. The formulations may also comprise an antibiotic, antifungal agent
or an antiviral agent, or any combination thereof, While the formulations of the present
- invention may éal;e any form, preferably they are provided as a sterile, aqueous
suspension or solution which can be administered intfanasally to the nasal-paranasai
ﬁucosa via spray pump, Also, the steroidal agent may be administered alone or in
) conjunction with an antifungal agent, antiﬁiotic or antiviral agent.

HI. BACKGROUND OF THE INVENTION

Rhinosinusitis is generally described 2s an inflammation of the nasal cavity and/or
paranasal s_inuses and involves the nasal mucosa. Chronig 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 suffers 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. Mreover, CRSis
often associated wth other co-norbid conditions such as asthma, eczema and
other nmedia. 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

r hi nosi nusywig sedfeMsee caused by fungi found in mucus. |t FcI/EP200aiodaved t hat
sone persons have an i nmunol ogi ¢ response to certain fungi found in nost, if
not all, persons' nucus. This immunol ogi c response causes activated white

bl ood <cells, eosinophils, to enter the nucus. The activated eosinophils
rel ease a mpjor basic toxic protein into the nmucus which attacks and kills
t he fungi | es .as well . ..The major

basi c pr gtb sehlqénéglacﬁ%gggﬁj%lﬁag g"@ﬁ%ﬁ%’gﬁg ﬁaécf%l g ;rlr{]ﬁjp ﬁ%& IF?I@V\%VE{)%E flg?clt% to infect
the tissues. e type of fungus-induced rhinosinusitis is allergic fungus
rhi nosi nd8T ¥ #§*(AFS). AFS is general |y diagnosed by: (1) the presence of
“nasal ponps;g%%) allergic nmucin, (3) _ CRS evidenced by CT scan; (4)
positive fung&RSagparseTEal physisbansigpciabiypotioningrandpafientgyith RSt ungi by
history, skin prick test or serology.. AFS often |eads to or is associated
with CR&pielly seffar ﬁprremmnﬂsmmwagtumé i&. Meteevwsd GRS sedfenessodiited | ncl ude
antifungal nedications to renove the antigenic burden. A topical or

syst em c wdthrdthee ostnertad domditions sich as sthnpa, eeemialand other mediar akthineid ammat i on of
the nucosal tissue associated with CRS. This inflamuation is thought . to
cont r i bufeuntien 20-3PHOf piitnkReni CHES LhAUICRE Y oasEGipab o5 Wikibderalééh 2004/ 091576
PCT/ EP20041003316 CRS. Recently, it has been discovered that steroidal

anti -i nf Lanmlghdagss, such as fluticasone propionate (FP) and becl onet hasone
di propi onate (BDP) having a particular particle size distribution profile
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if not all, persons’ mucus. This immunologic response causes activated white blood

cells, eosinophils, to enter the mucus. The activated eosinophils release a major basic
toxic protein in{o the mucus which attacks and kills the fungi, but damages the nose and
sinus membranes as well. The major basic protein also injures the epithe}ium, which
allows bacteria to infect the tissues.

One type of fungus-induced rhinosinusitis is allergic fumgus rhinosinusitis (AF S).
AFS is generally diagnosed by: (1) the presence of nasal polyps; (2) allergic mucin; (3)
CRS evidenced by CT scan; (4) positive fungal culture 61' histology; and/or (5) allergy to
fimgi by history, skin prick test or serology. AFS ofien leads to oris assoc;iated with
CRS,

Current treatments for fungus induced rhinosinusitis include antifungal
medications to 1-'emove 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 superinposed upon a
sel f- perpetuating, eosinophil-rich inflammtory process in the sinuses.
Currently, antibiotic therapy is indicated for up to six weeks or nore for
the treat magh 1a6hopizk M nation of the Dbacterial infectionpagsesicdosdigm th
CRS. V. SUMVARY OF I NVENTI ON The present invention relates generally to
formul ati ons and nethods for treating rhinosinusitis in manmls (e.qg.,
humans), including, but not Iimted to fungus-induced rhinosinusitis. In
one enbodi nent, the formnul ati ons of the present invention conprise a
steroid, alone or in conbination with an antifungal agent or antibiotic. It
i s bel i evE&St Bagenty.dides baep diproverad thatitterqidelantirinfliammstomeysicheagent  wi | |
sufficiently reduce the level of fungal organisnms in the patient's nucus
such that flutinesemn ropiopatedFR) wid betlemethisspnodipropionate (BDBEhavimgistpagticalae pr event ed
from devel oping, or are | essened, or are prevented from worsening. In an
enbodi menpartiglb sizpdisiEBiion 126 file padvideiscresediibseiladey ! indressd Eficagyout 30 ng  of
the anti-fungal agent anphotericin P. In an alternative enbodi nent, the

f or nul a_tiWor@fol&ﬂg@dﬂfeﬁ?eﬂlcé&&ﬁ%&%&nﬁﬂ?&é&ﬁﬁ&aﬁﬂ%‘t 20 to about 70 ny of
t he anti-fungal agent | uconazol e or itraconazole.” 3 WD 2004/ 091576

PCT/ EP2004/ 003336 G536l B Ol R0 980 AR - real i zation
that a patient ormf%g!lg?/lg%ua Ereadé ve agﬁ%ngtzegy@gve ope&ggﬁélq%egt?n%re synpt ons

of rhinosj AN 08Si CR n_he or she first seeks the help of a
physi ci anb%ﬁéﬂéﬁg %@Qﬂaﬁﬁ%&‘[‘%g\lf&g?@ﬁ%ﬁ? © gn%lf’?ﬂx?%?f?é “Pﬂli‘lfss,ef%'ls t would al so be
beneficial to provide anti-inflanmatory steroid tp the patient to treat
i nf | amrat POPPUFEREHES gy Wﬂ%’%‘ﬁ@"%@’%‘i‘f@?%ﬁgﬁ SRS r(ﬁ'frﬁ‘éfgis s, since
such _inflammation mght lead to or contribute to tissue and bone
destr Upt | BErapyistipdicatpddar up {oaixweskapr meigiferthe freatment apdelaninptionsdde di scover ed
that Certain steroidal anti-inflammtories having a }

bacterial infection associated with CRS.

IV. SUMMARY OF INVENTION
| The present invention relates generally to formulations and methods for treating

rhinosinusitis in mammals {e.g., humans), including, but not limited to fungus-induced
rhinosinusitis. In one emEodiment, the formulations of the presént invention comprise a
steroid, alone or in combination with an am;ifungal agent or antibiotic. If is believed that
ﬁeaﬁng the patient with an antifungal agent will sufﬁciently reduce the level of fungal
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 cornprise about 4 mg to about 30 mg

of the anti-fungal agent amphotericin 8. 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 increased

bi oavai l ability, increased efficacy or prolonged therapeutic effect when
adm nistered intranasally. In one enbodinment, the fornulation of the
present i nwamedoen9isonpri ses about 25 to about 400 neg of re¢hermvescsdal
anti-inflamuatory agent, including but not limted to, fiuticasone, or a
phar maceutical |y acceptabl e derivative thereof, having the follow ng
particle size ‘distribution profile: about 10% of the drug substance
particles have a particle size of about 0.90 mcrons; about than25% of the

drug subst ancenPatldelGedaYLalh BLd dflnf rdliZfioR nat b 3§Wg$rg“@%@gm m erons,

. about 50% of rug substance par ave p Iess
than 3.2 mi n but 75% of the dru sub artic ve a particle
si ze of n?aéélsag? ﬂﬁeﬁg% S6loRs %ﬁém%%w %@c’féﬁm‘t" %@O%@&@f’ﬁce particles
have a parti than.10Q..0 m.crons. In an alternative
enbodi merfit enfnq:]gr %Séﬁﬁﬁ%ﬁfﬁgﬁiﬁ@ Otfﬁ@h%?‘é%?ftwm@/@ﬁ?ﬂ@hﬁm’m%@mabout 0.2 to
about 3 H%IPOf the steroidal anti-inflammtory becl onethasone, or a
phar mac e dbns & wenlhdechn henelicial do proaide wa anthinflentimatoraetersd tothe patieitoni ng
particle size distribution profile: about 10% of the drug substance.

parti cl edreitananamgimntof teemsbead tindue 4sstai20 Gith ORihosHGsETdifde 2064/ 003316 about
0.75 m crons; about than 25% of the drug substance particles have a particle

size of heksridtion migh 161 ¢6 an@ntrdaeub HEAYaRS bindlesthudGobialied @RAe particles
have a particle size of |less than 2.0 mcrons; about 75% of the drug
substanc%anggg[sghg igs have a particle size of |ess than 3.5.m crons; about
90% of the drug Substance particles have a particle size of less than 5.0

mcrons; and, It%?x%&&"tlpr%?éim&g\@r th?Pé?si‘tEmjs%P S}L@fanﬁ '&ﬁlaﬂ{nﬁ‘ﬁ o n%»‘n@‘l hstances )

particles have a part e slze o ess than mcrons

L T e e

croe enky e Sarmations of L mesenl e pomrise e

about | Esx?lbgg&%;[lt, t%(e) (f)'or?npula%];n })th t%e %pgselntt) Izn?fgrlltfon comprises about 25 to about 400
mcg of the steroidal anti-inflammatory agent, including but not limited to, fluticasone, or
a pharmaceutically acceptable derivative thereof, having the following pasticle size
distribution profile: about 10% of the drug substance particles have a particle size of
about 0.90 microns; about than 25% of the drug substance particles have a particle size of
less than 1.6 microns;.about 50% of the drug substance particles have a particle size of
less than 3.2 microns; about 75% of the dmg substance particles have a parhcle size of
less than 6,10 microns; about 90% of the drug substance particles have a particle size of
less than 10.0 microms.

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



neonycin sulfate. The fornul ati ons of the present invention may be provided
fnany formwhich directly contacts the formulation with the
nasal - paranasal nmucosa. In one enbodinment, the present formulation is
provi ded asyg fds®bid:& aqueous sol ution or suspension. |In aprEpdb8tRald ve
enbodi nent; the fornmulation is in a netered dose spray punp. The. present
invention also generally relates to nmethods for treating rhinosinusitis,

i ncl udi ng fungus-induced rhinosinusitis. In one alternative enbodi nent, an
i ndi vidual suffering fromrhinosinusitis maybe adm ni stered a steroidal
agent of the. present _invention alone, or in conbination or conjunction
with an a?hwt-or-ﬁﬁglaﬂonﬁ@b@nt thaa 5 Panidhg drug ubstanes particls havenpattidtesizesfanpl e, t he
steroi dal agent nmay be adm nistered separately fromthe anti-fungal agent
or anti bilessitien 1drmisemb; abbutt30ese theodme sibetans: pratjclésdavlnpatict epect

si mul taneously (e.g., in a single formulation) or individually,

concur r erléssyhani2(0 hizragboit 755143B0des sibstahed patticle tate £paticleotibest or in any
conbi nation thereof. 5 WD 2004/091576 PCT/ EP2004/ 003316 V. DETAI LED
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formul ations for the treatnent of one or nore - synpto of rhinosinusitis in

i ndi vi . s L] . I o,
Syt oms 1S R AR 13 gkl 0% O b o SRR | DL
pressure

andior full ness; .hoss of.snell; nasal obstruction or blockage;
nasal or ‘pﬂ%:g{%ﬁégvgla pcﬂ{us?geﬁé%’egoéess ﬁ‘ﬁi‘i%??%%%ﬁ hyposi m al ansomi a; fever;
headaches; halitosi.,s; fatigue; dental pain; cough;, and ear  pain, pressure,
hndl or ful | nolmaRBiensR i et e SR oo be R B o or Tt he
visual identjfication of nasal or paranasal obstruction with nucus or polyps
of ten ) i AERogiated avith, 3 hrclenal infestion of teesmerimarnasahmarsapbl gnssmvadimartso be
associated with or indicative of rhinosinusitis. Nasal polyps are
out gr owt ke forrowintidne ofthe preseri inyprtinalcomprsssan antibiptier B anpfemativey snoot h,
gel ati nous, semtranslucent, round or pear shaped, and pale. In.general,
nasal polepbsdiareat, the present formulations comprise about 1 to about 800 mg of the antibiotic
neomycin sulfate.
The formulations of the present invention may be provided in any form which |

directly contacts the fonnﬁlation with the nasal-paranasal mucosa. In one embodiment,
the present formulation is provided as a sterile aqueous solution or suspension. In an
alternative embodiment, the formulation is in a metered dose spray pump.

" The present invention also generally relates to methods for freating rhinosinusitis,
including fungus-induced rhinosinusitis. In one alternative embodiment, an individual
suffering from rhinesinusitis may be administered a steroidal agent of the present
invention alone, or in combination or conjunction with an anti-fungal agent, antibiotic or
antiviral agent. For example, the steroidal agent may be administered separately from the
anti-fingal agent or antibiotic, or each of these ingredients may be administered

simnultaneously (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 nmeatus or
along the mddle and superior turbinates. Mst nasal polyps arise fromthe
et hnoi d sinus but some polyps originate in the maxillary sphenoid sinuses.
The mass olw@zdasslsigol yp is conposed nmainly of edenmat ouscikedooymiile sparse
fibrous cells and a few nmucous gl ands. The surface epithelium of nasal and
paranasal polyps generally reveal s squanous netapl asia. Eosinophils are
usually present in polyps in noderate to |arge nunbers, and it is now known
that nasal polyp fluid contains greater than. normal concentrations of I|gA,

IgE, Ig an [ i | I'y high concentrations of
I1,S, a ccify’t okﬁ%ﬁwwgﬁpsﬁﬁﬁwm activation and survival. It
i s understood_.that the scope of tlae i,nvention is directed to the treatnent
of rhinosinu P’éss‘?’ﬁ&?"ﬁﬂﬁ“ﬁ‘g‘,s 8‘6‘??53 ‘kanFlP 10nsf0F e trgainentrif ARETMAE Lt i S
condition, including, but 6 WO 2004/091576 PCT/ EP2004/003316 not limted
to, acut SYmpioBEEHranosimesijis inatindizidud. Rhithosinuging eccndsimths nasabparargsal whi ch may
be acconpani ed by, aggravated by,. associated with or caused by (in whole or
in part) mgoyiJympiomeetdinosinuaicindudegwitherdinintion achal paisprest@s, exanpl e,
rhinosinusitis may incl'ude fungus-induced rhinosinusitis caused by, for
exanpl e, amtd/ot fultnews] logs of sﬁﬁﬂmﬁrﬂebﬂmﬁﬂm%aicki%ﬂﬁésapfr poéthas! dﬁcﬂzﬁfg&;sm I'n one
alternative enbodi ment, the fungus-induced rhinosinusitis is allergic
fungal 1 hhieshdaUBIpbkitnia/Msofthid; fel @Y HalahES Ralithfls; TGB! nbodi nent ,
the present invention is directed to forfrglalgiaiﬂ%ns .’o&reﬁ{aglg&&%’xgu hrent of

r hi nosi NUS i bdrSain! { , I I Lse st er oi dal
L S Y S 0

anti bioti : j agen As_used herein, .treatnent neans the

pr ophy| axulq‘gfeq'%srugi\r}grﬁ\&ﬁ%:%&o@r&%?tr%?rip@f'ag%ag?Psg}ﬁg’ﬂémg}mW8"g‘&ﬂﬁt"@f’& of, or )
associ at ed .vm'tth, rhi.nosi nusi.t.is, or any manner in which one or nore of the
synpt ors BFASA THEQHRYSIHSEINGHOh 1 hi nosinusitis are beneficially altered or

are prevent ede ra(i)m wor sening, . As_used herein, amelioration
asal polyps may alsg be associated with or indicative of rhinosinusitis. Nasal

polyps are outgrowths from the nasal-paranasal mucosa that are typically smooth,
gelatinous, semitranslucent,. round or pear shaped, and pale. In general, nasal polyps are
located on the lateral wall of the nose, usvally in the middle meatus or along the middle
and superior turbinates. Most nasal polyps arise from the ethmoid éinus but some polyps
originate in the maxillary sphenoid sinuses, The mass of a nasal polyp is composed |
mainly of edematous fluid with sparse fibrous cells and a few mucous gllands. The
surface epithelium of nasal and paranasal polyps generally reveals squamous metaplasia.
Eosinophils are usually present in polyps in moderate to large numbers, anﬁ itis now
known that nasal polyp fluid contains greater than normal concentrations of IgA, IgE,
1gG, and IgM antibodies as well as abnormally high concentrations of -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



nmeans any | esseni ng, whether pernanent or tenporary, lasting or transient,
of one or nore synptons of rhinosinusitis, including but not limted to
fungus-induced rhinosinusitis. Antifungal Agent Antifungal agents for use
herein include any agent effective in treating rhinosinusitis, including
fungus-i ndWM@YPMHPIFEsi nusitis. Preferably, the antifungalPCAgRME04/008316he
present fornul ati ons reduces the presence of fungal organisnms wthin nmucus
to a level such that the characteristic inflammtory responses and

resul ting damages 7 WD 2004/ 091576 PCT/ EP2004/ 003316 associ ated with funga
i nduced rhinosinusitis are | essened, mhether per manent or tenporary, | asti ng

or trans 0 treted .

al t er nat ?@gﬁ%%té%? t“:mbc?}cu e pregaeCB Hﬂcéﬁnos&q;psmaﬂ B¢ W@%ﬁ agent for.
use herein ma ude a agent t revent the gromh of or kills a

f ungal oPﬁﬁWFé‘l“r‘?‘@ﬂ's?‘ggﬁ’a ﬁ’f’iﬁ?f&éﬁt F}Vgr?éusﬁﬁ smivdele orinpard 8 nacr ol i des,
pentaeni c, macrolides, fluorinated rimdines, imdazoles, triazoles,

azol es, WERGEHORBICEITEANISAS| TR e nichesr FOor example rlononinusisis map ichidey | ani nes, and
other. In addition, antifungal agents can be agents that interpolate fungal
cell wal ﬁmm@mpdmdaﬂmusmuaus capsedsiye foo lexdnnie. an imnmmolSgie edspomse @ ant i f ungal
agents within the scope of the invention include, without Iimtation,

anphot er immtgsaHungdi btiethiéras gdatsm. K oae giteaaative embddioBa mb @nghd-indteaazol e,
fluconazole, griseofulvin, clotrimzole, econazo t erconazol e, ,

but oconazamhdRinuhid 1§ BIRER fighgal BitoSitATObeATS.aper conazol e, voriconazol e,

cicl opi rox ol am ne, hal oprogin, tol naftate, natiifine, nystatin, natamycin,
t erbi nafi ne hyduaehe.ari de, m)rphol ines, butenafine undecylenic acid,

\ll

VWhitefield s . pr op| onic acid, and caprylic acid as well as those
agen t hat n t hods wel | known
in tﬁ art. C%%g$8te ‘%ﬁ{}é “f ou‘iixgﬁxf\‘,‘ tﬁ%ﬁrﬁ%ﬁ%pglgé%l[o of &fﬁ‘i{ég %%nﬁﬁnqﬂﬁr mul ations is
anphot er % rthe e:gtm%{lt of rhinGSIMISTHS, fnonc embodiment, the formmlations comprise a

steroidal anti-inflammatory, alone or in combination with an antifungal agent, antibiotic
or antiviral agent. As used herein, freatment means the prophylaxis, prevention or
amelioration of one or more symptoms of, or associated with, thinosinusitis, or any
manner in which one or rﬁore of the symptoms of, or associated with, thinosinusitis are
beneficially altered or are prevented from worsening. . As used herein, amelioration
means any lessening, whether permanent or temﬁorary, lasting or transient, of one or
more symptoms of thinosinusitis, including but not limited to fungus-induced
’ ) rhinosinusitis.

Antifungal Agent

Antifungal agents for use herein include any agent effective in treating
.rhinosinusitis, including fungus-induced rhinosinusitis. Preferably, the antifungal agent
of the present formulations reduces the presence of fingal 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 organi sm acting
as the etiological agent that is resistant to a particular antifnngal
agent. In such a case, an enbodinment of this invention involves treating
that pati enWOnpHIEATGef fective antifungal agent (e.g., ap@nhhingsdsagent
that prevents the growmh of, or kills, the fungal organism acting as the
etiol ogical agent). Such fungal organisnms acting as etiol ogical agents can
be identified using collection and culture nmethods known in the art. 8 WD
20041091576 PCT/ EP2004/ 003316 In one alternative enbodi nent, the

formul ation of .tk resent i.nvention may conpri.se any anmount of antifungal
agent tha?ﬁs‘)F‘é{?ﬁEVQE%ZWBH%%%%HEW%&@Q@#@%WP e 9hpt ons of , or
associated with, fungus-induced rhinosinusitis wthout producing

si gni i cAFRPEEY:lesting or ransishe slapasd drssicht or PAFYeREdect i ve anount may be any
amount greater than or equal to the mninuminhibitory concentration (M CQC)
for a fungal Bergaampln ioone plashative eipbasiment ofithe presed ipantiomah ar i ndi vi dual ' s
mucus that does not induce significant toxicity to the individual upon
adm ni st raatifingsl agéarder. aset hefeimmay inalyde irsy ayegt the peevants thelgadvirt @l yr By ge
concentration range that is effective while others may have a relatively

narrow efaffeai otBarkHN SRR tak aktifiipal poliBe mabroBdkd] feiriéhe nidRliaES padide® amount can
vary dependi ng upon the specific fungal organismor isolate since certain

organi s i F=% : L i ar
ant i f ungi‘? ﬁé”ggﬁf SRR pIAIIRE Sl aﬁ%ﬁ%ﬁ%@%%ﬁeﬂgh@?ée@?nﬁﬁg%é“?g‘% i ndi vi dual
anti fung i : i I s ks i nabl e

0t or mat PO BaebARES s HRRBes B ARD. B Aol IRkike AABREL AR T
toxicity ¢

oncentr.at i and.tissue perpmeability rates, Fqr exanple, __—
non- t oxi GESIHR Pt ipieap it umdAl coll TR camplincalh of e aisiocsl dpyPltgrs. SegFFG ct | >
adm nistered in any angopunt that _exhibits antjfupgal .activity wthin nucus. -
I n addi ti%%fgngab?&epﬁ%a‘ﬁggq{]ha@@ﬁf ef ‘ﬁﬁ&lve?f@nﬁwudﬁe??@ﬁ“m%%al epi t hel i um
typically can be directly admnistered to the nmucus in any anount that

exhi bi t s amphottriaimR) flwytosne, thetovdnarile, mivanagole, itdxionggoldySu¢ontiznderat i on provi ded
herein, such -effective anobunts al so can be determ ned by

griseofulvin, clotrimazole, econazole, terconazole, butoconazole, oxiconazole,

sulconazole, saperconazole, voriconazole, ciclopirox olamine, haloprogin, tolnaftate,
nafiifine, nystatin, natmny.cin, terbinafine hydrochioride, morpholines, butenafine
undecylenic acid,. Whitefield's ointment, propionic acid, and caprylic acid as well as 'those
agents that can be identified as antifungal agents using methods well known in the art.

Preferably, the antifungal agent of the present formulations is amphotericin § or

ﬂu;:onazole.

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 acase, an
embodiment of this invention involves treating that patient with an effective antifungal
agent (e.g., an antifungal agent that pre;irents the growth of, or Idﬂs, the fungal organism
acting as the etiological aget‘lt). Such fingal organisms acting as etiological agents can

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



routine experinmentation in vitro or in vivo. For exanple, a patient having a
fungus- induced rhinosinusitis can receive direct adm nistration of an
antifungal agent in an anount close to the 1IWIC calculated fromin vitro
anal ysis. | jent fails to respond, then the anou beg3sficr eased
by, for exé{’rr%}zglﬁ/ﬁ?%?\éfol d. After receiving this higher 9 %T/gg%bﬁ/g%jf%%

PCT[ EP20041003316 concentration, the patient can be nonitored for both
responsi veness to the treatnment and toxicity synptons, and adjustnents nade
accordingly. In one enbodinment, the present fornulations conprise about 0.01
ng to about 1000 ng per kg of body wei giht_ of the mammal per adm nistration
of formul ati off! oRgraliemativepmiodinmant. dle formylatioadifitlha pressnidavagtiormeyy to the

nasal - paranasal mucose. Antifungal agent particularly suitable for

admi ni st rcamprse sy emotutad endindabagekethacehazs peeyvens, oy elimanasasd®. The M C

val ues for voriconazole range from about 0.003 mu.ginL to about 4 :mu.g/rnL
dependi Ngndtp Singthds 6§ 8€dskdctatddunit furag iiducd® rhfnobifRitdtviitHoRSHre&hcidpOr
fluconazole, the MC 1) values range fromabout 0.25 .nmu.g(nL to greater

than abowenttafie ARl Tn YA L6 A | mount of
anti f ungal agentoié\l@t_r}g _forwllg?iﬁ’oaﬁg?fg%iagﬂggﬁ%%&n#p%?&% arerllt)e?e, t he

reaenc oo N 6L £ g el SERRALE o HE o 2L e
i nfl ti d. t tom l,. [ ' f t.h d '
el S B0 A RO OB LR PR R LR orea Y

the present, formul ations. Taple 1 sets forth preferabl e ranges and dosages
of the alP¥fiBrgie %@@F}PQ&PC’Q FravBnoms, g3t eeents Blag havesht i f ungal Agents
and Dosages Brand Preferable Mdre Mst Mst | Cass Range Preferable

prefe r)a b irdlatprelsr lares ispreentration range that is effective while others may have a relatively

narrow effective concentration range. In addition, the effective amount can vary
depending upon the specific fungal organisin or isolate since certain organisms and
isolates are more or less susceptible to particular antifungal agents. Such effective
amounts can be determined for individual antifungal agents using commonly available or
easily ascertainable information involving antifungal effectiveness concentrations, animal,
toxicity concentrations, and tissue permeability rates.
For example, non-toxic antifungal agent.s 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 epithelivm typically can be directly
adminiétéred to the mﬁcus in any amount that exhibits antifungal activity w1ﬂml mucus.
Using the information provided herein, such effective amounts also can be determined by
routine experimentation in vitro or in vivo. For example, a patient baving 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



Generic Nane Nanme Range -%nge Dose Anphotericin Fun 'zone Antifun al
0.5-150 m430 m7.5-15 ng 10 m 12H Fluconazole Diflucan Ant fun sl 0.5-150
m 20-70 m 25-50 ng 10 mI12H Itraconazol e Sporanox Antifun al 0.5-150 ny
20-70 my 1 25-50 ng 30 m 12H 10 WD 20041091576 PCT/ EP2004/ 003316 Steroida
Anti - | nf | armaterooBtzer oi dal anti-inflamuatories for use heCeER2G0saIETe
fluticasone, becl onethasone, any pharnaceutically acceptable derivative

t hereof, and any conbination thereof. As used herein, a pharnaceutically
acceptabl e derivative includes any salt, ester, enol ether, enol ester,
acid, base, solvate or hydrate thereof. Such.derivatives may be prepared by
those of skill j.n the art using kno thods for such derivatization. In
one al ter%ﬂnFWa#é?fbgﬁiH‘?g?ﬂt cag @%@F%&%ﬁﬁﬁ?%ﬁﬁ%&?&%@ﬂaﬁ&ﬁ? have a
specific particle size distribution profile. As used herein, particle size
refers tolosKity skrattem® apdpdindmentsopde aggordtdur ed by conventional particle

si ze neasuring techniques well known to those skilled in the art, such as,
for exanpl e; dedicenbainent, the presknf foomulafions compisitabout,0.4ihng tombaidr r el at i on
spectroscopy, or disk centrifugation, anong other techniques. Fluticasone
Pr ef er abl 1000 tdxeper ki bAbwiyareigit of thé thaminal per ajmésentiod of Kthabi&hérs
fluti casone propionate. Fluticasone propionate is a synthetic _
corti cost@e irfuRigh RagmidigeredBirdctis &) the haaPpdrahatel Bhidbde3 Wifunksl pas t he
chem cal nanme S-(fluronethyl)6a, 9-difluoro-11-17-

A1 hydr OxYoaHRA1AR st XRRRME ARR ArclidodHa RIS KtbdofAIO Y Db:2Bh rcle,

17|—pro|pi ate. “Fluticasone propionate I's a . A e povv](ctle‘r }M'th a
ol ubl e 1 FRERRCAGHe utronA0e srie BORTbbiGtod R Sou Rty sor b e

i 0,
in meth angelpenadnixgg 1?p504) tﬁaet srﬁ‘é‘c?&'; fungal organism or isolate tested. For fluconazole, the MIC : )

values range from gbout 0.25 .mu.g/ml to greater than about 64 .mu.g/m¥.

. Various factors can influence the actual ;‘unount of antifungal agent in the
formuiations provided herein. For example, the fregnency of administration of the
formulations, duration of treatment, combination of other antifungal agents, site of
administration, degree of fnﬂammation, and the anatomical configuration of the treated
area may require an increase or decrease in the actual amount of antifuingal agent in the
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 Brand Class Pr;t: rable Preferable Preferable Preferable
Name nge Ranpe Range Pose

Amphotericin§ | Fungizone | Antifunga 0.5-150 mg 4-30mg_ 7.5-15 mg 18 mg Q12H
Fluconazole Diflucan Antifungal 0.5-150 mg 20-70 mg 25-50 mg 10 me Q12K
liraconazole Sporanox | Antifungal | 0.5-150 mg 20-70mg 25-50 mg 30mg QUIH |
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In an enbodi ment, the formnulations of the present invention rmay conprise a
steroidal anti-inflammtory (e.g., fluticasone propionate) haying the
following particle size distribution profile: about 10% or |ess of the
steroid par 8% e a particle size of 11 WO 2004/091 .

PCT/ EP2004/@I ﬁ%ﬁ)tﬂa’éss than 0.90 m crons; about 25% or I?ggmofemﬁm‘g? eroid
particles have a particle size of |ess than 1.6 mcrons; about 50%or |ess
of the steroid particles have a particle size of less than 3.2 mcrons;
about 75% or less of the steroid particles have a particle size of |ess
than 6.10 m crons; about 90% or less of the steroid particles have a
particle size g&rd,mgnntmn&t@prons In an alternative enbodi nent, the
formul ati on of the present 1nvention conprises a steroidal

ant| i nf\ aMmAtREYidRN0GN bRl 0k AYhQGeRA hilkhen cssonglb%as#n@@&goﬁg profil e:

about 10% of the stero particles have a partlc e sl'ze o ess than 0.70

m crons; art ze of less
than 1. 30%?0rra%éndge{?tﬁ%loyu%cg%gﬁlgﬁeq{v%“p&ﬁ%r%&lbgﬁ alﬁg\éﬁmgﬁn é‘mhh o §‘r?artl cle size
of less tha crons out 75 the st r.oid artlcle ave a
particle 8 B&GYSME@H?WH °2, y@“‘f?P'(?ﬁ% Eﬂ"a&BBH‘P “é@%lﬁ’fs 8L FR 58 par t i cl es
have a partl cle size of less than 6.0 nmicrons;, and greater than 90% or about
100% of t pReol esareacss), Brsgenotiaty @éwﬁratﬁéhqeqfamhﬂeevgwénwbpm&r@%m 10 microns.
Preferably, the steroid is fluticasone propionate. In one preferred -
enbodi menthose dfekifidn olegikiog koswa methpdsforsuch dernstization. conpri ses a steroid
having the following particle size distribution profile: about 10% of the
steroid partilobesaltesative ampaditiend, the siepadal estbirtflamnatdy bfEntsihavons; about 25%
of the steroid particles have a particle size |ess than 0.90 m crons; about
50% 01?3 t h@e&iﬁi@ﬁ&ﬁﬁi’e piae Hisgibatomnpredled Aspadd eedi§ pattick diRGefetshemn 1. 7 m crons;
about 75% of the steroid particles have a particle size less than 3.5

i orons;  aheik p8AHe o bieaRHeY doRRRAIHA] RRAENS: RoRhid Glififik el e5S than

5.5 mcrons.
known to those skilled in the art, such as, for example, sedimentation field flow

fractionation, photon correlation spectroscopy, or disk centrifugation, among other
techniques.

Fluticasone

Preferably, the intranasal steroid of the present formulations is fluticasone
propionate. Fluticasone propionate is a synthetic corticosteroid and has the empirical
formula Cy5H;31F;0sS. Tt has the chemical name S-(ﬂumlﬁethyl)6u,9-diﬂuoro-1Iﬁ—lf'/-
dihydroxy-160-methyl-3-oxoandrosta-1,4-diene-17B-carbothioate, 17-pmpionate.
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 dimethy! sulfoxide and
dimethylformamide, and slightly soluble in methanol and 95% ethanol.

In an embodiment, the formulations of the present invention may- comprise 2
steroidal anti-inflammatory (e. g., fluticasone propionate) having the following parﬁéle

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

11



P

WD 2004/ 091576 PCT/ EP20041003316 In another alternative enbodi nent, greater
than 90% or about 100% of the steroid particles have a particle size |ess
than 15 microns, preferably less than 10 microns, nore preferably |ess than
8 m crons, rwﬁtzmﬂrog;i%abl y less than 7 microns. Beclonethasone Al so
preferably, 51%180 dal " ant i -i nf | ammat ory of the present PEHERYOAIBHS i s
becl onet hasone di propi onate or its nonohydrate. Becl onet hasone di propi onate
has the chem cal name 9-chloro-1

| b, 17, 21-tri hydr oxy- 16b- net hyl pregna- |, 4- di ene- 3, 20-

doi nel 7, 21-di propi onate. The conpound nmaybe a white-powder wth a nol ecul ar

wei ght of ; [S oshiqaht i er_ (P i cjrans' Desk
Referencel.ewé\g/ﬂe%g%ﬂgf ?J%%Eeysl/?]lﬂ(‘: %o##%%ﬁaﬁrgc i )qu‘{ef‘ B CE% éee(allfn acet one
and in cohol - . The fornulations of.the present invention nay conprise a
st er oj daﬁieﬁ% L L6 moqronse A 3‘5%"8? E:_ss, °fl51éecﬁ?%ﬁj§tp&§’5#é %Y%Wq?%%g‘gﬁesﬁavi ng the
followi ng particle size distribution profi|e: about 10%or |ess of the
steroi d plAlP2rEdons ¢eow Todrar et el the steroiparticles hayeygperiiclysizewidessns; about 25%
or less of the steroid particles have a particle size of less than 1.5

m crons; e d10300500%; abew S0k ordese obihe pierion! pamticlesiawe 2 partide aizpafiesscl e si ze of
l ess than 2.0 m crons; about 75% or |less of the steroid particles have a
particl e timm&0 micrdnsss than 3.5 microns; about 90%or |ess of the steroid
particles have a particle size of less than 5.0 mcrons; and greater than

90% or about IR@faldmdtive embeditient, the firmalaton ftie presend BvEdin@odbigsof | ess
than 10 mcrons. In an alternative enbodi nent, the fornmulation of the -

present i AMERldDAHGRNNhHSS haﬁngw@h&ﬁh% pititle sk LARRRLS MofiRVinaE: t he
following particle size distribution profile: about . 10%of the steroid

o s SLURUERE RISl Bl 080 e Py o2 o 1)
size of | i %te%ori]ﬁ}n?cleé%a% & prrﬁae sﬁQ gﬁgss ?Qa% 1(.)_;0 Mzeons; about 50% of the
steroid particles have a particle size of less than 2.5 miqrons; about 75% of the steroid
particles have a particle size of less than 4.0 microns; about 90% of the steroid particles
have a particle size of less than 6.0 microns; and greater than 90% or about 100% of the
steroid particles ha;ve a pafticle size of less than 10 microns. Preferably, the steroid is
fluticasine propidnaté.
- In one preferred embodiment, the formulation of the present invention comprises
a steroid having the following particle size distribution profile: about 10% of the steroid
particles have a particle size less tha;n 0.50 microns; about 25% of the steroid particles: -
have a particle size less than 0.90 microns; about 50% of the steroid patticles 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 partible size less than 5.5

microns.

12



steroid particles have a particle size of less than 1.25 mcrons; about 75%
of the steroid particles have a particle size of less than 2.0 m crons;
about 90% of the steroid particles have a particle size of less than 3.0

m crons; andy@b@aleis7é han 90% or about 100% of the ster Oiﬁkﬁﬁﬁdztob%o??mhave a
particle size of less than 6.5 mcrons. Preferably, the steroid s

becl onet hasone di propi onate. In one preferred enbodi nent, the fornul ati on of
the present invention conprises a steroidal anti-inflammatory having the
followi ng particle size distribution profile: about 10% of the steroid
particles have a particle size |less than 0.40 m crons; about 25% of the
steroi d parti cl3nqifgy altemasive embpdimenty repierdhan Hih onabolt ADE%ofithe about 50% of
the steroid particles have a particle size less than 1.3 mcrons; about 75%
of the st etaydid ppdicies bives pahimlessize Ipmtitan db enisba prefisrsbly hagnihdn 00 fifced®NS; about
90% of the steroid particles have a particle size |less than 3.0 m crons;
great er t hagre QRFerably Rlgofiin § B%erd, nolioratarids tharthiclgs have a particle
size less than 6.0 mcrons. In another alternative enbodi ment,. the

formul ation of gub@mplis&t i nvention conprises a steroidal
anti-inflamatory having the followi ng particle size distribution profile:

about 10% of t i | G j.ele s | e t han 0. 60
mcrons; 25% (I)A? Sofphgfé%k}%f@?é& %g&rat??%trl%?gﬁ%\?g’%&g%% Plieiené%w&%ﬁ?nééss t han 0.90
m crons; ahout 50% of,. t he teroid particles hayve a particle size | ess than
1.5 micr oﬁ’g‘,?lo %on;%ggo&on?ﬁ@r 4 Wﬁﬁﬁ%rﬁ%@%&aﬁ%éﬁﬁqﬂ%ﬁw ®si ze | ess
than 2.5 mcrons; arb?o% 90% of {h steroid particles have a particle size
| ess t han “Bemcal iamg fechiore-d . £¢.2 degesysl 6-mathyipregnadvh-denehel-st er oi d
particles have a particle size-less than 6.0 mcrons. 14 WO 2004/091576
PCT/ EP2004cg63B3 bdiprapicanist Abe campaind may bea whitopowdmnwithgmeleatar t han 90% or
about 100% of the steroid particles have a particle size less than 15

m crons, preaghsofifll25 exlss vérpaligolysoinbleis waten@Phgsiginm! Beskbl y | ess than 8

m crons, nost preferably less than 7 mcrons. In another preferred

enbodi mentRefgemaRIM); hap sQile br chidrofisim, 100 Feelf sblable 3t ssetne aibint i cl es have a .

£

alcohol.

The formulat_ions of the present invention may comprise a steroidal anti-
inflammatory (e. g.; beclometasone diproprionate) having the following particie size
distribution profile: about 10% or less of the steroid particles have a particle size of less
than 0.73 microns; about 25% or less of the steroid particles have a particle size of less
than 1.5 microns; about 50% or less of the steroid pafticles have a particle size of less
than 2.0 microns; about 75% or less of the steroid particles have a particle size of less
than 3.5 microns; about 90% or less of the steroid particles have aparticle; 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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particle size between 4 and 7 mcrons or 5 and 6 mcrons. |In another
enbodi nent, greater than 90% or about 100% of the steroid particles have a
particle size less than 10 mcrons, preferably less than 7 mcrons; |ess

than 6 m cr gu$aehBHS7d han 5 mcrons, or less than 4 microp rovi di ng
steroidal anti-inflammtories according to the present i nv%éT’FEW&@”“

believed to be a nore effective way to provide the nedication to the
nasal - paranasal region, thereby increasing bioavailability and efficacy of
the steroid. It is understood that each of the particle size distribution
profiles described in Serial Appl. Nos. 10/414,682 and 10/414,756 may be

sui t abl e thegteraifypatticies heveartidediteoMess tay 0Foemcfonsteb ekt Jperoffiey ei n.  The
preferred anti-inflammtory agents are fluticasone and becl onet hasone. Al so,

the dosesgﬁﬁdgaﬁaeg Rad aip@rtfcﬁ:%% ofRB heR 1 DORTerBRY s8R 9sRDr istephh © for use in

t he present nvention. "Each of these applications are incorporated herein

RV - TERRCRET L PN PHESHRONE SR M

present iI‘nven cason€ one or in

conmbi nati.on with one o e ot her steroidal .antj- infl ori.es. Exanples
of ot or oifils & BAEYIE Ae PRGNt S oA Digmauest I SHE ot
limted to, betanethasone,, {rjantgjnol bne, dexanet hasone, prednisone,

monet as orteroid pRitiplELAVe d@aRisle sizg@blssvihant.5 miespnt Praisrably, HelsRidisory for use

herein are listed belowin Table 2. 15 WO 2004/ 091576 PCT/ EP2004/ 003316
Tabl e 2 $eelpmicthasonadipropioreteanmat ory Agents and Dosages Mbst Most Preferable
More Preferable Preferable Preferable Generic Nanme Brand Nane C ass Ran a
Range Range -DdsencAcefeired shtodimenl/liioiirsylatincd $hd prédenidbventisn digpris&Om 150. 450m
200- 400m 300m 12H

a steroidal anti-inflammatory having the following particle size distribution profile: about )

10% of the steroid particles have a particle size less than 0.40 microns; about 25% of the

steroid particles have a particle size less than 0.70 microns; about 50% of the steroid

particles have a particle size less than 1.3 microns; about 75% of the steroid particles

have a particle size less than 2.0 microns; about 90% of the steroid particles have a -

particle size less than 3.0 ﬁ:icrons; greater than 90% or about 100% of the steroid

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 0.60 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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Am kaci n Am kin Am nogl ycosi de 50-500 ng 75-300 ng 100-200 ng 166 ng B- 12H
A hotericin B Fun izone Antifungal 2.5-45 m4-30 ng 7.5-15 m 10 m 12H

At ropi ne Anticolinergic 10-700 nme 25-400 ntg 75-30 nme 200 ne 12H Azel astine
Astelin Antihistam ne 137-1096 204-822 ny 382-616neg 411 neg QL2H ne

Azi t hr omvci w@idohmersax Macr ol i de 50- 400m 75- 300 ml50- 200 nEGIZERB#/000316r eonan
Azact am Monobact am 250- 1000 300- 900m 475- 750m 450m 8H Becl anet haseae
Vanceril Beclovent Steroidal Anti- 0.1-4 ng 0.2-3 ng 0.2-2 ng 0.8 ng QL2H

i nfl amrmat ory Bet anet hasone Cel estone Steroidal And- 0.1-4 ng 0.2-3 ng 02.2
ng 0.8 ng QL2H inflammtory Cefazolin Ancef, Kefzot Cephlasporin 250.1000

nmg 300-900 ng 575. 700 S0 H Ge f epi ne Xi pi me Cephl asporin

125. 1000 ny 2021‘9%%“'&38%%6“1 %}ﬂgﬁr}@%ﬁﬁb@ﬁr%ﬁbﬁﬂ@%e ni aci d

Cephl asporin 250-1000 ng 300-900 nmg 575-700 ng 600 ng QR4H Gan 11) 1

Cef apet uz StEitapdisleshave sipraislssizedess un 10 oncres, BEirgdY lesythey B mBmnsy 600 ny
QL2H Gen Cefotaxime O af oran Cephl asporin 250-1000 ng 300-900 ng 575-700 ng
600 ng QB-ma@epreféribly bbs thaed miwensnmospotferablgdehithas Fouiton? SR-a46B4 ngy 300- 900
ng 575-700 ng 600 ng @B C hamcin 12H Cefoxitin Mefoxin' Cephl asparin

250- 1000ngredaeddaibodinent, reatd thay S6TQagbddt 200% CLhb atetoid pafitiaztiadé o2 For am

Cept az Cephl asporin 250. 1000 ng 300-900 ng 475-750 ng 550 ng QL2H
particle size between 4 and 7 microns or 5 and 6 microns. In another embodiment,
greater than 90% or about 100% of the steroid particles have a particle size less than 10
microns, preferably less than 7 microns; less than 6 microns; less than 5 microris, or less

) than 4 microns.

Providing steroidal anti-inflarnmatories according to the present invention is
believed to be a more effective way to provide the medication to the nasal-paranasal
regioﬁ, ihereby increasing bioavailability and efficacy of the steroid. It is understood that
each of the particle size distribution profiles described in Serial Apﬁl. Nos. 10/414,682
and 10/414,756 may be suitable for.any of the anti—inﬁammaf:ory 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-inﬂalﬁmatories 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 below in

Table 2.
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Gen no Ceftizoxi me Cel zox Cephlasporin 250.1000 ng 300-900 ng 575. 700 ng 600
ng @S. (am 12R Ceftriaxone Recephin Cephl asporin 250.1000 ng 300-900 ng
575-700 ng 650 Q2H Gen B Cefuroxinme Coffin Cephlasporin 100-600 ny

200- 520 ng wWbCGodd1ism 285 ng (BH GCen B Cephapiri n Cef adylpC@aphbesipizis n

250- 1000 ng 300-90D ng 575-700 ng 650 ng QL2H (am 1) G pnfloxacin G pro

Qui nol one 25.200 m50-175 m 75-110ng 90 m12H dind in deocin Lincosam de
50. 600 m 75-500 m 125.300 m 225 m 12H Crenol yn Sodi um | nt aUNasal crm Mast
cell 5-100 ng 7S-75ng 10-50ng 20 ng QL2H stabilizer Dexanethasone Decadron
Steroi dal Anti - 014rr9023rr902 08 ng QL2H inflammatory Donase

al pha ha Pulno a Mucolytic 0.5-5 % eggflsmle Do ¢ cline Vibm
cin Tetracycline 10- 1009tfraidalsuphy L‘WFP%A& ankesagetyci n Eryt hrocin

Macrolide 5D 600ng 60-350 ng 100-300ng 150 ng (BH Lact obi onate Fl uconazol e
. - "k } P .
Di flucan Antifurgal 12.5-150ng 20 zref”pé %523‘9&@3“ 21 §ﬁf;r§.‘hﬁv I_lfremm robid
Nasal || d@endlc @dm@i dal peédabvinee O] 1. 41887 Q. ﬁ Ren 0. rE: QUI2H pokenf | jammat ory
Fl ur bl Asesseie Cp pritMwssi o nidetics 0 _(13253%me () 160550meny_() 2084@QmE _Ngooes 05y Ql 2H
Anti § PRt a | Mt cas ohEEPEHES SV B oGP ™ant | | HFPOO |HEFEP5- 400 neg
75- 300areicn DU 110 Ghgiodd AT | NAnhiiga Bl Q12945 mg__ | 4-30mg 75-15mg 10 mg QIZH
Atropine Anticolinergic 10-700 meg | 25-400 meg 75-30 meg 200 meg Q128
Azclastine Astelin Antihistamine 1371096 204-822 meg 382-616nxg 411 meg Q12H
meg
Azithromycin Zithromax Macrolide 0-400 mp 75-300 me 150-200 mg 167 mg QI2H
Azfreonan Azagtam Monobactam 250-1000 mg | 300-200 meg 475-750 mg 450 mg Q8H
Beclamethasone Vaneeril Beclovent | Steroidal Anti- 0.1-4 mg 0.2-3mg 0.2-2mg 4.8 mg Q12H
inflammatory
Betamethasone Celestone Steroidal Anti- 0.1-4 mg 0.2-3mg 02-2mg 0.8 mg QizH
inflammatory ) .
Cefazolin Ancef, Kefzol Cephlasporin 230-1060mg | 300-500 mg 575-700 mg 650 mg Q8H )
{Gen D) .
Cefepine Maxipime Cephiasperin 125-1000 mg | 200-900 mg 575-700 mg 650 mg QI2H
{Gen TV)
Cefonicid Moniacid Cephlasporin 2501000 mg | 300-300 mg 5750 mp 600 mg Q24H
Gen ) :
Cefaperazone Cefobid Cephlasporin 250-1000 g | 300500 mg 575-700mg | 600mg QI2H
{Gen I _
Cefotaxime Claforan Cephlasporin 250-1000 mg | 300-800mg 515-700 mg 600 mg Q8-
{Gen ) ) ) 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} .
Ceftazidime Fortaz, Ceptaz Cephlasporin 250-1000 mg | 300-800 mg 475-750 mg 550 mg Q12H
: {Gen JI)
Ceftizoxime Cefizox Cephlasporin 250-1000 mg | 300-200mg 5757100 mg 600 mg Q8-
(Gen [IT) 12H
Ceftriaxone Rocephin Cephlasporin 250-1000 mg | 300-300 mg 575700 mg 650 mg Q12H
(Gen 11D
Cefuroxime Ceftin Cephilasporin 100-600mg | 200-520mg 250-400 mg 285 mg QRH
{Gen IT) :
Cephapirin Cefadyl Cephlasporin 250-1000 mg | 300-900 mg 5715-700 mg 650 mg Q12H
{Gen ) )
Ciprofloxacin Cipro Quinolone 25-200mg 50-175 mg 75110 mg 90 mg Q12H )
| Clindamycin Cleogin Lincosamide 50-600 mg 75-500mg 125-300 mg 223 mg QL2H ’ )
" Cromolyn Sodium IniztNasalcrom Mast cell 5-100 mg T5-15mg 10-30mg 20mg QI2H . .
stabilizer
Dexamethasons Decadron Steroidal Anti- | 0.1-4mg 0.2-3mg 022 mg 0.8 mg QizH
inflanuratory
Dornase alpha Pulrmozyme Mucolytic 0.5-3mg 14 mg 2-3 mg 1.5 mg Q12H
Daxyeycling Vibramyain Tetracyeline 10-100 mg 15-80 mg 1565 mE 27 me Q12H
Erythromyein Erythrocin Macrolide 50-600 mg 60-350 mg 100-300 mg 150 mg Q8H
Lactobionale i
Fluconazole Diflucan Antifungal 12.5-150mg | 20-70 mg .{ 25-50 mg 30 mg Q12H
Flunisolide Acrobid Nasalide Steroidal Anti- 014 mg 0.2-3mg 0.2-2mg 0.8 mr QI2H
inflammatory
Flurbiprofen Ocufen ‘Nansteroidal 0.01-2mg 0.05-1 mg 0.1-0.5 mg 0.15 mg QI2H
Anti-
inflammatory )
Fluticasone Flonase Steroidal Anti- 10-700meg | 25-400 meg 75-300 e 200 meg Q24H
* inflagmmatory i
Gentamycin Garamycin Aminoglycoside [ 10-200 mg 30-150 mg, 80-120 mg 95 mg Q8-12H
Ibuproien Motrin Nonstergidal 25400 mg 30-300 mg 50-150 mg 100 mg Q12H
Anti-
inflapaatory
Ipratropium Atrovent Anticholinergic | 10-700 meg | 25-400 meg 75-300 mcg 200 meg Q12H
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Geotam cin-Gasam in Am noal oside 10-260ng 30-150 m 80-120 m 95 m 8- 12H

| pbuprofen . Mtrin Nonsteroidal 25-400 ng 30-300 ng 50.150 ng 100 ng QL2H
Anti inOarmmato | mro ium Atrovent Anticholiner is 10-700 me 25-400 ne
75-300 me 200 nme 12H 16 WO 2004/ 091576 PCT/ EP2004/003316 |traconazole S
or anox Ant i 2009576 150 m 20-70 m 25-50 m 30 m 1214 KRBT/ NI ar
Nonsteroidal 0.051! ng 0.1-2 ng 03-1 ng 0.5 ng QL2H Anti- inflamatto
Levof |l oxaci n Leva uin Qui nol one 40.200 m 50-150 m60.80 ng 70 ing 1214

Li nezoiid Zyvax M scel | aneous 50. 600 ng 75-450 ng 100- 300ng 200nmg Q 2H

anti-bacterial Loratidine Caritin Antihistamne CS-lam 1-7.5ml-5m2m 1214
VoY mif o Uil / NN M.2A2 M 91

- A Sl . Y o N ) la¥a¥al e
Meco [ERimNET STstbe eremaft=75 T2l r o0 i000-500-m-33—m:844
Mezi oGikethrgtsl VEZT I Acukdenl CT 1 1] INGhswemkak) - 1 Ain EKFLHIQ%‘TSO ] i ¢onazol e
Moni stjat Antifungal 12.5-30@%m 30. 2p0 50- 100 m 60 m|1211 Mboptel nkas{ Sin
lai 1 AG ek emE0 5 a2 5 TieSm Eo— kB4 2 H e h—-+oF oban
r AT ENERD- Qlfloiére 20 [Tho3G0 by 1okt malT T2 ottt OP R e
Ant i bgdtedtid al 1- 25vag - - 13 -ME0Em? - [ $-60md O] TsREBH NateGbdat T 1T doltiz QBA
Peni cifhiza-256-+080ru—300-4aBEei7e. 700m 600m-HNedacroni | filade Mast cel |
1-25 my3- - st abT iz et—ef Foxact R oxi-n-dERBReone 25- 200
m 50- : Mgopemeny 5, 11 ﬁnﬁgm 1214 gam@l 1 | 10675k oS 1sen0bne PERtoGods I N 378 gka 30P. 900m
- o %ﬁ% HEEER A ] SPdesndedtan: (/895005 [BREQED
S575-7 1 Mieon stdt Antifungal 2.5-300mg | -200 g 56-100 me 60 mg QI2H L
0. 1- 03 I ik 111 Antileukotriene | 0.5-15mg | 2-25mg_ 3iSmg 10 mg O12H
Mupirocin Bactroban Antibacterial 1-25 mg L.5-20 g 2-15mg 10 mg Q6-BH
Nafcillin Unipen Penicillin 230-1000 mg | 300-900 mp 375-700mg 600 mg Q8H
Nedocromil Titade Mast cell 135 mg 3-15mg 512 mg Tmg QIZH
stabilizer
Oftoxacin Floxin Quinolone 25-200mg | 50-175mg 73-110mg -1 90 mg QI12H
Oxacillin Prostaphin Penicillin 250-1000 mg | 300-200 mg §75-700 mg 600 mg Q8H
Oxymetazoline Afrin Decongestant 0.05—0.5 007504 mg 0.1-0.3 mg 02 mg QI2H
me
__/henylepherine Neo-Synephine Decongestant 5-50 mg 10-35mg 1520 mg 10 mg Q12H
Piperacillin Pipragil Penicillin 100-1000 mg | 125-750 mg 250-600 mg 460 -
Potassium lodide Antiseptic 30-200 mg 40-150 mg 50-80myg 60 mg Q12H
Rifarmpin Rifadin Miscellaneous S500-5000 mg | 1000-4000 me 1560-3500me | 2250 me Q12H
Taurolin Taurclidine Non antibictic 5200 mg 20150 mg 40-120mg - 80 mg QI17H
antimicrobial .
Tetrahydrozolidine Tizine Decongestant 005-85mg | 0.06-0.4 mg 0.1-0.3mg 0.15me QI12H .
Ticarcillin -+ Timentin Peniciliin 500-5000 g | 1000-4000 mg 15003500 mg | 2250 mg Q6-
Clavulanate 8H
Tobramrvein Nebein Aminoglycoside | 10-200 mg 30-150 mg 80-120 mg 95 mg Q8-i2H
Triameinalone Asthmacor Steroidal Anti- 005-3 mg 0.2-2.5 mg 052 mg 0.6 mg QI1ZH
Aristocort inflarnmatory
Yancomycin ‘Vancocin Antibiotic- 50-400mg 75-325mg 135250 mg 166 mg Q5-8H
miscellaneous .
Xylometazoline - Oirivin Decongestant 0.05-04mp | 007503 mg (.1-0.2 mg 0125 mg QL2H
Zafirlukast Accolate Antileukotriene | 2-60 mg 450 mg -1 6-30mg [ 20mgQIZH
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

N’

infection of the nasal-paranasal region, the present formulations may comprise a broad-
spectmm antibiotic such as amoxyeillin, erythromycin, or cefadroxil. Alternatively, 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
Antibietic Agents and Dosages
More Most Most
Generic Name Brand Name Class Pr;i::a :le Preferabie Preferable Preferable
) . Range Ranpe Dese
Amikacin Amikin aminoglycoside 1-860 mg 5-300 mg 50-300 mg 150 mg Q8H
Azithromyein Zithromax Macrolide 25-400 mg. 75-30Q mg 150-200 mg 167 mg Q12H
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en |
eneilin Pi
| odi de Ant

racil
is

heri ne Neo-8 hine Decors estant 5-50 10-35 ng 15.20 m 10 1214 Pi
Penicillin 100-1000m 125-750m ng 460 ng Q6H Pot assi um
"¢ 30.200m ng 50.80m 60m 12H Rifa in Rifadin M scel | aneous

500- 500Dm nyWIBO4/886TM 2250m 1214 Taum i n Taurol i di ne Narp @i p0h %5565- 200
ng 20-150ng 40420 ng 30 ng QL2H antim crobial Tetrah drozolidine Tizine
Decongestant 0.05-0.5 mO 06-0.4 0.1-0.3 mD. 15 m1214 Tieamllin +
Tinantin Penicillin 500-5000 ng 1000-4000 ng 1500. 3500 ng 2250 ng Q6-
Cl avui anat ¢ 814 ‘Tobin cin Nebcin Amno ! aS| de 10.200 30-150 m 80-120 m 95
i Al ore I\c% hl fa¥d S arol L Ant i - 0 ﬂ'—_s ?J l"-) -
ng g é214 Azd’éorl AERaren ) onuﬁigizzm* - mg 3(5%-:9 ng, 475, 20 g 439 mg QfH E]‘l -2
ng 0. N, Rekaztid AT I ot 1 hietpah ¥50-1008hEE Jagg mfl "‘" B0 (BH | .
50- 000 nglZ25-325 ng 125250 10y 166 ng! (6-814 ini scell dneous X | onetazoli ne
Qrivin DEEEPE est anFPE° 05- @'aﬁ?ﬁ’"@‘?ﬂﬂ Bgmey () 2920mD rf SOHREe m [ QL
Zaf i 1| ukajSerofeEC OT all| SlowSh 1 | IEAAHEN G Z150000rE 4 S50 Es TGS fm 2P et
Anti bi oti Ceghp formulationd hf the present imventionmay further conpiise an
ant i bi ot i [cC*™* &8 t if 6F&F | v, PRt o 1GRE on & PAes er|i %0 gahPewQfEY | be
associ at eiCemkida { N¢ CRa6L OF || Lepriaolh(@RL | 1500085 | Bedtime ot [ sRalom oS plmdgepton, the
pr esent f O%'f'ﬁ:—- i By c.d rﬂﬂrigg a road- spectrum dntibiotilklzmuch a
. ) % : [ g
amoxyci | i, et yt hi ohyel n, |qfmiptaadr pXIO™A { EPFATS vgl77mgs ¢ pighret i pn of
ant i - bacteteirth agemnvgo th rphlfednl NQ| BPRDEE a | h-ookg | V 5155608y Peock og Used.
Exarrpl es nf ﬂ_nLI hi lf . ~C H “%@m_‘ﬁhﬁ_ﬁ_[ espont l nvent | on. _are Qh()ll\ln | n Tabl e
Ceftazidine | Fo}mszaz 00-90 X ~ :
3. TABLE [3 ANti bi o1 ¢ Agentd and Dobages™pr of'8r4M e [(B78 Rosk “MESEH [eneri c
Nane Br anjdetrre C aSf=Range lcn?hiﬂsﬁrencab - Foef ef abherd r GEBr@aBE € | 600 mg O5-
: ) 2H
Cefiriaxone Rocephin ﬁrc)phlaspuﬁn (Gen | 150-1000 mg 300-900 mg 575-700 mg 650 mg QI2H -
Cefuroxime Ceftin %ephlaspoﬁn (Gen | 30-600 mg 200-320 mg 250400 mg 285 mg Q8H i j
Cephapirin Cefadyl gcphlaspur_in {Gen { 150-1000 mg 300-500 mg 575700 mg 650 mg QL2H . -
Ciprofioxacin Cipro Quinolone 13-200 mg 50175 mg 750110 m 80mg Q13H
Clindantycin Cleocin Lincosamide 25600 mg 75-500 mg 125‘300;1% . 223 ngxg Q125
Daxyeyeling Vibramycin Tetracycline 10-100mg__ 15-80 mp 2565 me ZTmg O12H
Erythromycin Erythrocin Macralide 25-600 mg 60-350 mg 100-300 mg 150 mg Q8H
Lactobionate
Gentamicin Garamiyein Aminoglycoside 1-800 mg 3-500 mp 50-300 mg 150 mg Q8H
Kanamycin Kantrex Aminogtycoside 1-300 mg 3-300 mp: 50-300 mg 150 mz QRH
Linezolid Zyvox Misceilaneous 23-500 mg 75-450 mg 100-300ng 200 mg QI2H
anti-bacterial
Meztocitlin Mezlin Penicillin 100-1500 mg 375-1000 mg 750-550 mg 833 mg Q6H
?qdunirucin Bactroban Antibacterial 1-25mg 1.5-20 mg 2-15me 10 mp Q6-RH
afcillin Unipen Penicillin 150-1000 me 300-900mg 5757100 mg 500 mg QBH
Netilmicin Netromyein Ammineglyeoside 1-30 mg 5-500mg '} 50-300 mg 150 mg Q&R
Neomycin Myrcifradin Aminoglycoside 1-800 mg 3-500 mg 50-300 mg 150 mg Q8H
Oxacillin Prostzphin Penicillin 150-1000 mg 300-900 mz 575700 mg 600 mg Q8H
Paromotnycin Hitmatin Aminoglycoside 1-800 m 5-500 mg 50-300 mg 150 mg QBH
Piperacillin Pipraci] Penicillin 50-1000 mz 125-750 mg 250-600 mg 460 mg Q6H
Streptontycin Aminogiycoside 1-800 mg S5-500 mg 50300 mg 150 mg Q8H
Ticarcillin + Timentin Penicillin 200-5000 mg 10004000mg 1 15003500 g | 2250 mg Q6-
Clavulanaic SH
‘Tobramycin Aminoplycoside 1-B00 myg 5-500 mg 50-300 me 150 mz QRH .
Vancomycin Vancocin Antibiotic. 25400 mg 75325 mg 125250 mg 166 mg Q6-8H )
misceflaneous -

Antiviral Agents

The formnlations of the present invention may comprise a therapeutically

effective amount of one or more antiviral agents. These agents can be administered

individunally or simultaneously with the steroidal agent of the present invention. The

antiviral agent may also incfude Acyclovir, Fameiclovir, Valacyclovir, edoxudine,

ganciclovir, foscarnet, cidovir (vistide), Vitrasert, Formivirsen, HPMPA (9-(3-hydroxy-2-
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Range Range Dose Andlntin Am kin amno | oside 1-800m 5-500 50.3DOm i 59m SH
Azithromin Zithntnax Meaoiide 25-00Dm 75.300m 150-200m 167m 1214 11 17 WO
2004/ 091576 PCTI EP2004/ 003316 Azl reonan Auct am Monobact am 150. 1000 ng
300.900 m 4 450 m BH Cefazolin Ancef, Kefzol Ceph N

150. 1000 ngxggg&gf)oglﬂg 575.700 ng 650 ng BH Cef epine Nax%g?@gw&%éf%d;podn
(Gen 75-1000 nmg 200-900 nmg 575-700 ng 650 ng Q 2H 1V Cefonieid Mniacid
Cephl asporin (Gen |S0.1000 ng 300-900 ng 575.700 ng 60D ng QR4H |

Cef apet azone Cef obi d Cephl asporin (Gen 1511. 1000 ng 300-900 ng 575-700 ny
600 mg QL2H 11 Cefotaxime C af ornn Cephl asporin (Gm 150. 1000 ng 300-900 ny
575- 700 nopieeghonymeBexypiophtdetiat)p PRIEAN9C2paosphamnGepixlyah padening50. 1000 ngy
300-900 ng 575-700 ng 60D ng B C ha cin 12H Cefoxitin

Mef oxi n'  CEPMIPEIPS-Hydidxd-21CHMHHordR{RtHRRPFE P Rrah Q) PMERG.y QA 2H C h in
Ceftazidinme Fortis, Ceptaz Cephlasporin (Gen 150-1000 ng 300-900 ngy

475-750 o i i ) . 1. £ Gen |1 SO. (000
g GRSpAh %Hx%fggxfyﬂ%@%abgﬁfggo (gec{?tp‘rﬁis%hb&ﬁﬂﬁ% {.Gen ( gy

300. 900 ng 575.700 ny xone ephi n Cephl asporin

(Gen 150.]}9%]3 )-00., R0, 7 6 12, | M Cefuroxinme Ceftin
Cephl aspori n 6@1‘@@80}% %@@5@%%(52%81)%%85 ng QBH Cephapirin
Cet ady! Copll SRRy ok R 12054900 W 30R 0l B 0o F0nd iy §50 0 Q12H

hydroxypyrazole-5-carboxamine), 3-Deazaguanine, GR-92938X (1-beta-D-

xiboﬁ:ranosylpyrazolea,4—diéarboxamide), LY253963 (1,3,4-thiadiazol-2-yl-cyanamide),
) RD3-0028 (1,4-dihydro-2,3-Benzodithiin), CL387626 (4,4’-bis[4,6-di[3-aminophenyl-
N,N-bis(2-carbamoylethyl)-sulfonilimino}-1,3,5-triazin-2-ylamino-biphenyl-2,2’-
disulfonic acid disodium salt), BABIM (Bis{5-Amidino-2-benzimidazolyljmethane), and
NIH351.

Other suitable dosages and methods of tre_atment 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 frequency, and fora
duration effective to érevent, .reduce, or eliminate one or more symptoms z;sseciated with
Rhinosinunsitis, including fungus induced Rhinosinusitis, For example, a formulation
within the scope of the invention can be in the férm of a solid, ﬁquid, and/or aerosol
including, without limitation, powders, crystalline substances, gelé pastes, ointments,
salves, creams, solutions, suspensions, partial liquids, sprays, nebulae, mists,. atomiied

vapors, tinctures, pills, capsules, tablets, and gelcaps. In addition, the formulation can
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C rofloxacin C ro Quinolone 15.200 m 50.175 m 750110 m90 m22H dind cin
Cl eoci n Lincosam de 25.600m 75-500m 125-300m 225m 12H Do line Vibra cin
Tetra line 10.100m 15.80m ng 27ng 12H Erytluonycin Erythrocin Macmrl fde

25- 600 ng 6Qx 4#857%00. 300 ny 150 ng BH | actobi omat e Geptakghe .S cin
Ami no | osi g}éﬁgﬁég%m%g 500 50-300 150m 8H 1:an cin Kantrex Am ﬁ%%f%gi de
1-800 m 5-500 m 50-300 150 m8H Lin=lid Zyvox M scel |l aneous 25-600ng 75.450
ng 200. 300 ng 200nmg Ql2H anti-bacterial Meziocilllin Mezlin Penicillin

100. 1500 m 375-1000 m 750. 950 m 833 ng 06H Muoi rocm Bacboban Anti bacteri al
1-25 m15-20.,m 2-15. m. 10 m 6. 811 fcjllin Unipen Penicillin 150-1000

300- 900ng B 7 &R, aé@éﬂ{%gwmg’ﬁﬁsfﬁ cﬁiﬂﬁzéﬁbroﬁe 7SRNG ekrim | Bpe e4angd®m 5- 500m
50-300m 150m 8H_ .- Neonmycin Mifadin Amn 1 asjide_ 1-900 m 5-500 m 50.300 m
150 m 8H 2 éfgrlationwithin dhescepe it invantiog epnrontaingpithe @ titiLBeLPEY S¥&00m 600m 8H
Paronpo cin Humatin Amino | oside 1-800 m5-500 T vg m150 m8H P eracillin
Pi cil Pethrasi fout, ive0r tRoOdieR5t A8i0med53gems) omibiGusprtiRral Sgénts, 6f the Ami no 1

osi de 1-BOOM 5-500 nb0-300m 150m 8H Ticarcillin+ + Tinentin Penicillin

200. 5000 atherlififtedieidsonbel o FotthaylRioamee-ithl tukapabemdH T o b r a cin
Amino 1 coside 1-800 m 5-500 Tog-50-300 m 150 m 8H Vancomyci n Vancocin

ANt i bi ot i Bverfon 46QoHG BidR PRl HedA AR IS Gith B i8lhon, M Scel | aneous

Antiviral Agents The formul ati ons of the present invention nay conprise a

t her apeut j %gﬁgiﬁf@ g&:gir,té@e gﬁr[%ggg veg.fcleg,rb%afﬁiacémfcﬁ}lfgbtrc]:é%%ﬂsl?é Jagents. These

agents cah be adm ni st di vi dual 1’y or sinu W th the

ster oi dal v sté}gidg, %cefyﬁé %Eénté, YRR 'age-zll_ s?anti-inﬂammatory agents,

_imtrumosuppressants, dilators, vaso-constrictors, decongestants, leukotriene inhibitors, )

anti-cholinergics, anti-histamines, therapeutic compounds and combinations thereof,
Such antiviral agents may include IMPDH inhibitors, inhibitors of virus adsorption entry,‘
inhibitors of fusion with host cells, antisense oligonucleotides, and 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
embod’iment, the formulations provided herein may comprise from abouf O..Ol% 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.colo gically 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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antiviral agent may al so include Acyclovir, Fanticlovir, Valacyclovir,
edoxudi ne, ganciclovir, foscanet, cidovir (vistide), Vitrasert,

Fonni virsen, HPMPA (9-(3-hydi oxy-2 18 WO 2004/ 091576 PCT/ EP20041003316
phosphononet hoxypr opyl ) adeni ne), PMEA (9-(2- phosphononet hoxyet hyl ) adeni ne),
HPMPG ( 9- ( 3wy aioanyszs ( Phosphononet hoxy) propyl ) guani ne), PMEEPBef#3316
(phosphononet hoxy) et hyl ] guani ne), HPMPC ( 1-(2- phosphononet hoxy- 3-

hydr oxypropyl )-cytosine), ribavirin, ElICAR (5-ethynyl-I-beta-D

ri bof uranosyl i m dazol e- 4- car boxam ne), pyrazofurin
(3-[beta-D-ribofuranosyl]-4- hydroxypyrazol e-5-carboxam ne), 3-Deazaguani ne,

GR- 92938X (1= - ' n -3 .4-di ¢ xam de Y¥253963
(1,3, 4-th @?ﬁ’ g“z%%ﬁs ?"}\re’“@%‘%@% %&ME@%%W@(’ Jﬁr—ag{"ﬁ@ﬁrsb‘?*k?%"— M odithiin),
CL387626 (.4, 4' -bi.s[4,6-dj[.3-ap nophenyl -

N, N- bi s( 2-%@@88‘?%%@%&%#5‘%%@1 f&?ﬁ‘?‘%&“ﬁ% golgethyleng glyrob RolRRPKSES| phenyl - 2,
2'- disulfonic acid disodiumsalt), BABIM .

( Bi s[ 5- AmigdicRl Byceleter. ilvessod p3d noloxpethdyne alepdols\Pelamspivenisialso implideabl e
dosages and net hods of treatment of the ingredients described herein are
descri bed praticissvewe) inaetin buyvot limited togweier, dquepusbsalizd@utionk ivith ohesor

i ncorporated herein by reference inits entirety. O her Conponents The

f or mul at i eworepharthaceptiedly atceptavlestii(ginaloahold) glytels arymixaratheroosl deshet he

formul ati on can be adm nistered to a manmal in an anount, at a frequency,

and for a altelstiveicfboditdeat; tHeweatdr doris@ itARE prebedel BRBulafiinsShddll BRE®rONE or nore
synptons associated with Rhinosinusitis, including fungus induced

Rhi nosi nuskéded theBApLAKIR TIuBatord rdairBHéd foPlse iMidhiakn the scope of the
i nvention can bga?r?l t he for rr?rg% cf'aa sol | d,o Iisequi d,” and/ or aerosol including,

w thout. |im taid' folaWy %M%ts%%&; ﬂie'i&‘ﬂ-ﬁﬂ% ?&fiﬂfﬁ%sen%ﬁ{réntﬂﬁ%ﬁ\%% oi ntnment s,
sal ves, ) creans, sol utlons, suspensions, partia qui ds, “sprays, nebul ae,

Imnsgfidl ? ;[ %ﬁ g taﬁ%u#@ﬁ%ﬁcg{t P% Cépgihgaﬁly, t%le lférgmla(f\iggsso%ltl?esﬁreste%qggén%bn %2)9 gel caps.

contain a pH buffer. For example, a buffer may comprise any known pharmacologically

O

suitable buffers which are physiologically acceptable upon administration iniranasally.
The buffer may be added to maintain the pH of the formulation between about 3.0 and
about 7.0, for example. -

Sterility or adequate antimicrobial preservation may be provided as part of the
piésent formulations. Since certain formulations of the present invention are intended to
be administered intranasally, it is preferred that they be free of pathogenic organisms. A

) benefit of a sterile liquid suspension is that it reduces_the possibility of introducing
contamiuaﬁts into the individual when the suspension formuiation is admixﬁstered
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-inflammatory is performed
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19 WO 2004/ 091576 PCT/ EP2004/ 003316 contain a cocktail of other
ingredients, particularly those described herein. For exanple, a formnul ation
wi thin the scope of the invention can contain, without limtation, one, two,
three, four,wbimaemarenore different antifungal agents, anpcbiEpidnsse3sis
antiviral agents, or the other ingredients described herein. Further,

formul ations within the scope of the invention can contain additional
ingredients including, without Iimtation, pharmaceutically acceptable
aqueous vehi cles, pharmaceutically acceptable. solid vehicles, steroids,
nmucol ytic agents, antibacterial agents,.anti-inflamuatory agents,

i n’rrunosupp’rn%ss ?V“W%’@Q@e%@%‘iﬁﬁc 3eegp sondyaisd pudseistentes, | eukotri ene
inhibitors, anti-cholinergics, anti-histam nes, therapeutic conpounds and
conbi nat i offsiditines: db poe alisgefivesmbadiment, cag ermereingredients indbe pteRDH i nhi bi tors,
inhibitors of virus adsorption entry, inhibitors of fusion with host cells,
anti sense frmyeinnchatits stbedizeddycstems lgammh dediadmabqgeesed dsihgostenigimpodi nent, t he
present formnulations may be provided in any form suitable for 1 ntranasal

adni ni str aitérﬂélstex‘omabﬁtﬁ)\tdbﬁind@tﬁeeEt@ﬁhiiﬂgem%roﬁﬂ%. Aeg,md ations of the

present invention are in solution or suspension formsuitable for

| Nt 1 anasal foAHlbns tfadbé parbdardhANROHP lrile boHRitiRS B bk R efizddhe pr esent

invention may conpriSe a preservative, suspending agent,” wetting agent,

tonicity aggnt oPLHickeihgient. I n one enbodinent, the fornulations provided
herei n may corrgrl segécrgér]nﬁéjabout 0.01%to about 95% or about 0.01%to about

50% b %, Q. s - 019 b 10%,.. b
0.01 96 to about™ St ta R Sestecfisi e prbylileh] O adPRly Iv<tiodl onai ng

fluids which is physiol ogicall ble . drj ni .
Phar macol GRLiAR L ubeuly el h o BrmBimer o melDate not )

limted to,.polar salvents,, including, but not linited to, conpounds that
cont ai n hy‘a%cg’i‘iﬂr copitayipiog, Additigraliypa parmensuticaby-acospipkliy PEgseyedyeona3 16

be used in the present formulations to increase the stability qf the formulations. ‘It should
be noted, hc;wever, that any preservative must be chosen for safety, as the treated tissues
may be sensitive to irritants. Preservatives suitable for use herein inchude, but are not
limited to, those that protéct the solution from contamination with pathogenic particles,
inciuding phenylethyl ﬂcohol, benzalkonium chioride, Eenzoic acid, or benzoates such as
sodium benzoate, Preferably, the preservative for use in the present formulations is

benzalkonium chloride or phenylethyl alcohol: In certain embodiments, the formulations

herein comprise from about 0.01% and about 1.0% w/w of benzalkonium chloride, or -

from about 0.01% and about 1% v/w phenyletbyl alcohol. Preserving ageﬁts 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% t6 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 emmlsifying agent, wetting
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pol ar groups. Solvents include, but are not imted to, water or alcohols,
such as ethanol, isopropanol, and glycols including propylene glycol,

pol yet hyl ene gl ycol, pol ypropylene glycol, glycol ether, glycerol and

pol yoxyet hyl ene al cohols. Pol ar sol vents also include protic sol vents,

i ncl udi ng, WbuD20081091576ri t ed t o, water, aqueous saline sol ut PONEPWOY/M3GEE OF
nore pharnaceutically acceptable salt(s), alcohols, glycols or a mxture
there of. In one alternative enbodinent, the water for use in the present
formul ati ons should neet or exceed the applicable regulatory requirenments
for use in drugs. In certain enbodinents herein, the fornulations of the

present | %é}fﬂb% Q{thlégﬁg%eagentp L& 20RO uge frlif iR huPad: O% thonal Ly, the

formul ati ons o ent ‘1nveéntion nmay contal'n a plq er.” For exanpl e,

a buffer i 0 har nacal pgi.cal L. sui t abl.e buffers which
2o physi SEaEEaRloe Soblin A7 SR e RRsRe Fdeate oirnot BRGARy . * The buf f er
may be addef tﬁ:\o mai nl%,ai n the EH of the fornul ation_between about 3.0 and
about 7. 0 POPEYlsReFAbien megngplepis (Rplysprbgieckhpolyserhete AV Mobysxasthpersser vat i on
maybe provi ded_as part of the present fornulations. Since certain

f or nul at i &#3 sepbitamamonplaseta); polinashuts Grivalyesycttybamd 620) swbitivetradmit),st er ed
intranasally, it is preferred that they be free of pathogenic organisns. A}
benefit ofpolyoxyednidne (20) qorbitasmemerisite polysxyatinlene(20) edtbitas t he possibility of
introducing contam nants into the individual when the suspension

formul at i aronbsalmitare,pobloaysthylerie2t)anditad mynostdanks; Ryithied ugiiaig aéike chance of an

opportunistic infection. Processes which maybe considered for achieving

sterility sofiynialedatts SotdiknRMPete! dndthGhirh @l @ik RS Mpoin the art.
I n one enbodi nelngfﬂ, tﬁe for rru?’gti on of the gpr eéentﬁ:ar?\/’en.|’(§’rrléilaggvg’rzoduced

T ey S S et o B B GE rel e B PR BN T
conai t1 ongin EEYR oy el R bl Rl PRGS A BERR B s T L e

pr esent

cellulose; methylcellulose; hydroxypropylcellulose; hydroxypropylmethyicellulose;
ethylmethylcelluldse; carboiymethylcellulose; sodium, potassium and- calcium salts of
fatty acids; mono-and di-glycerides of fatty acids; acetic acid esters of mono- and di-
gly_ceridcs of fatty acids; lactic acid esters of mono-and di- glycerides of fatty acids; citric
acid esters of mono-and di-glycerides of fatty acids; tartaric acid esters of mono-and di-
glycerides of fatty acids; mf.)no-and diacetyltartaric acid esters of mono-and di-glyceﬂdes
of fatty a_cids; mixed acetic and tartaric acid esters of mono-and di-glycerides of fatty

) acids; sucrose esters of fatty acids; sucroglycerides; polyglycerol esiers of fatty acids;
polyglycerol esters of polycondensed fatty acids of castor oil; prbpane-l,?.-.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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formul ati on maybe sterilized by steam ganma radi ati on or prepared using or
m xing sterile steroidal powler and other sterile ingredients where
appropriate. Also, the fornulations may be prepared and handl ed under
sterile congjd i . may be sterilized before or after h Dhaz kN
addi tion towodrioi@ﬂﬁlf‘&rj of sterilization, the fornul ations W?ﬁgbg@gggnt
invention my contain a pharmaceutically acceptable preservative to
mnimze the possibility of mcrobial contami nation. Additionally, a
pharmaceutical | y-accept abl e preservative may be used in the present
formulations to increase the stabi]lity of the fornulations. It _should be
not ed, hofebskmentyharcin,fhe presesbfopmplateis sasprisserodyiphate S0omicseerystallineas t he
treated tissues may be sensitive to irritants. Preservatives suitable for
use her ei ¢elivivss, gatboxypuathydeedinlost sodiinmandéar dexgrost.hose that protect the sol ution
from contam nation with pathogenic particles, including phenylethyl

al cohol , . benzdlHe@nisem foinutatiodemal Eniher eongrisel fromrabbetricdlat Rubsutod%as sodi um
benzoate. Preferably, the preservative for use in the present formulations

IS benzabkmpit019hambbats00s, oP Ay b.019)s aRhEDINR) or abdut ORI1VAbLALGRDOdI Ment s,
the formul ati ons herein conprise fromabout 0.01% and about 1.0% w w of

benzal kony s drlabdth b%1s, 8ot 194 WRHLARBYE milr RhpRAM AR Qitlivkdintich aRheNY! et hy|

al cohol . Pr eserving agents may al so be present "I n an anoun romabout 0.01%
vol ume- of PR SeReR e Wi Bl Afbefinebineryiid Riiminalurc,
bout 0. oAV PR ERer e RSSO R A e STRARRBROABOER® 0. 0194 o
LR R en R e
include, but are not limted to, polyoxyethylene sorbitan fatty esters or
pol ysor batheis concemstatign isgiot puessendiel fepinterafthatinyentipe| The exgipiants agdr bi t an
nonool eat e (Pol ysorbate 80), pol ysorbate 20 (pol yoxyethyl ene (20) sorbitan
monol aur asdditivepmby whidatbat &6 noidihipaidy st fadteie mcddrizeny dakibmers, ri st ear at e)

complexing agents, antioxidants, or other additives known in the art. Complexing agents

in_clude, but are not limited to, ethylenediaminetetraacetic acid (EDTA) or a salt thereof,l

such as the disodium salt, citric acid, nitrilotriacetic acid and the salts thereof. In another

embodiment, particularly in the suspension formulations provided herein, the compléxing

agent is sodium edetate. Tn one embodimex;t, the cdmpositions contain sodium edetate at

a concentration of about 0.05 mg/mL to about 0.5 mg/mL, or about 0.1 mg/ml to about

0.2 mg/mL. Also, for example, the fo@ﬂaﬁons 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 aund to 'prevent irritation, Any of a variety of pharmaceutically-acceptable

humectants can be employed, including sorbitol, i)rop'ylene glycol, polyethylene glycol,

glycerol or mixﬁ;lres thereof, for examﬁle. | . .

The formulations provided herein also may comprise about 0.01% to about 90%,

or about 0.01% to about 50%, or about 0.01% to about 25%, or about 0.01% to about
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pol yoxyet hyl ene (20) sorbitan nono-ol eate, pol yoxyethylene (20) sorbitan
nmonopal m tate, pol yoxyet hyl ene (20) sorbitan nonostearate; |ecithins;

al giaic acid; sodium al gi nate; potassium al gi nate; ammoni um al gi nat e;

cal ci um al giwene+Peypane-1, 2- diol alginate; agar; carrageenaroiocsst bean
gum guar gunm tragacanth; acacia; xanthan gum karaya gum pectin;

am dat ed pectin; amoni um phosphatides; mcrocrystalline cellulose;

met hyl cel | ul ose; hydroxypropyl cel | ul ose; hydroxypropyl et hyl cel | ul ose;

et hyl met hyl cel | ul ose; carboxynet hyl cel | ul ose; sodi um potassi um and cal ci um

salts of fait 1, &Sy o MMNO- oAl zglycerides of fatty acids; acetic acid
esters of r%ta)‘l/ﬁ’b& agﬁlg%glll-"ﬂél@8§gﬂé’g‘¥/"g?f°flﬁ?ﬂ}°r55&8?fts Prd%ﬁ“ vegls iy esters of
mono- and di.-gslag:tgri s, of fattfy acids; citric acid esters of nono-and

di - gl yceri d¥ \ @%8?3‘9’;0 tht fompprenisaf hegsesentomulatinns.- Safvents or
glycerides of fatty acids; nono-and diacetyltartaric acid esters of nono-and
di - gl ycer i @esolvegs 1%«‘211!9@&351@61 igeludaybiente not Gmited tonklydremyiaied sohanis or @herer s of
nono-and di -gl ycerides of fatty acids; sucrose esters of fatty acids;

sucr ogl ycephaimaceutially-glcyepgati¢ padatseivants kudhaik igolads @eludinpMop@pyicer ol esters

of pol ycondensed fatty acids of castor oil; propane-1,2-diol esters of fatty
aci ds; sodelsohdighanis yichs pedpylent glycslglolyetiiylent 8368y polforbpiént!siicst, st ear oyl
tartrate; sorbitan nonostearate; sorbitan tristearate; ‘sorbitan

monol aur at glycsl@ihal, tBBerbD BAPH AN Sethyle® dhichal, RReRR} Eﬂéﬁcﬁ‘i@ént,% ract of

qui | laia; pol yglycerol esters of dinerised fatty acids o soya bean oil;

oxi dati vel Ik M3 T - i ac I tain 23 WO
D804 061 &y LBl ER/Or 68 U RAAG By con 1%%%%?’%“@%’33 tonal et Dt ons
conprise p t Gl I.li.pe,_cel l ul ose, carboxynethyl cel |l ul ose
sodi um,_hnd}%r‘ Qe%r%é@e%&fggg%%&%fpﬁﬁﬁq‘g?ct?rc)ns may farther conprise from

about 0.01%to .about 909 or out. 0.01.9%to about 50%.,.or about 0.01 %to

about 25% or a@owwﬁgﬁfg’ﬁ?%mﬁﬁgﬁg‘ut aﬁ)%Jf hﬁ?te‘g‘tﬁ’oﬁﬂd?‘ﬁ? BAlonids PABSHIR 106 W w of

one or nore .excipients. and additives which are pharmacol ogically suitable.

Exci pi ent sa%[ﬁ‘b“%a‘?}ﬁ‘? &Qf’é’g’ ‘ij’é‘ﬁ‘@?&mW&rﬁéG@lWebﬁlﬁWﬁgc@Th@g?WC-@Wﬁi ty, or at

| east no undesirabl e pharmacol ogi cal activity. The concentration of these
agents may also include, but are not limited to, mannitdl, glycerol, and dextrose or

mixfures thereof. In an altemnative embodiment, the present formulation may comprise
about 0.01% to about 10% w/w, or about 1% to about 8% w/w, or 1% to about 6% w/w,
preferably about 5.0% w/w. The preferred tonicity agent is anhydrous dextrose,
In one altemative embodiment, the formulations of the present invention are
s_table. As used herein, the stability of formulations provided herein refers to the length '
) of time at a given temperature that greater than 80%, 85%, 90% or 95% of the initial
amount of the active ingredients is present in the formulation. For examp]‘e, the
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. A.lsq, tl;e formmlations may be
suitable for administration to a sulbj ect in need thereof after storage for more than 1, 2,
12, 18,24 or 36 months at 25°. Also, in another altemative embodiment, using Anﬁenius

Kinetics, more than 80%, or more than 85%, or more than $0%, or more than 25% of the
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A

may vary with the sel ected agent, although the presence or absence of these
agents, or their concentration is not an essential feature of the

i nvention. The excipients and additives may include, but are not limted
to, surfact b Seos/§9isss Uri zers, stabilizers, conplexing agpaidp2004/003316
antioxidants, or other additives known in the art. Conpl exing agents

i nclude, but are not limted to, ethylenediam netetraacetic acid (EDTA) or a
salt thereof, such as the disodiumsalt, citric acid, nitrilotriacetic acid
and the salts thereof. In another enbodinment, particularly in the
suspension fornul ati ons provided herein, the conplexing agent is sodium
edet at e. |initishenambeicichentngredisatscunpessalier soraseefithaformglotionsfodetate at  a
concentration of about 0.05 ng/nL to about 0.5 ng/nm., or about 0.1 ny/nL to
about 0. Zhaml,?l 12, ABSHt orf3drmentarhstween thomt 1 FCmt abow A8°Hf t he present

i nvention may conprise from about 0.001%to about 5% by wei ght of a

humect ant to i riftiefbrinulhitishI6F (B prehtat MVEBIYE maff By Biadifctard i ghyPr event
irritation. Any of a variety of pharnaceutically-acceptablé hunmectants can

be enpl oy e@nydrhchd HalferkBERh trthe 2R BY nfifl? niHdvfQhion HQLYELBM e RS 0l yeol ,

gl ycerol or mxtures thereof, tor ‘exanple. The fornulations provided herein

al so may c .S . 0 9 0 out 50% or
about O 019B 8gﬁ%&?“%%a%ﬁ@@%‘i&&ﬁtl&“g{%%@%éﬁé@%%%%}%g 1576

PCT/ EP2004/ 0033 109 r _about 0.01%tpo about, 10%wW w 0 ne or nore

sol vent s 0435@%9&8?\7‘8@{%15%8“%oﬁgﬁgﬁg%tepﬁga Pt aﬁl?lewi‘@ﬁw e component s
of the present, forpul ations. Solvents or co-solvents for use herein

i ncl ude, UBECGEHS WHFre2PRRPPRUEt 0, hydr oxyl ated sol vents or ot her

pharmaceutical | y- acceptable polar solvents, such as al cohols including
i sopropyl al cdeprepgiejemeiihasiensidakindarampioninf thy grewsnt inputtipatadsl ene gl ycol , )
pol ypropyl ene glycol, glycol ether, glycerol, and pol yoxyet hyl ene al cohol s.”

| n anot herflwivkwué popiopate brd biclmmathasercdipsopiénatdy bayings epecific peinkeisia  may
conprise one or nore conventional diluents known in the art. The preferred
di | uent i sdigtibitfongebfileinay be duinined byanygenteatiomy meatkacen irbihe amroebpot |imted
to, sodiumchloride, potassium : '
minor modification of such means, For example, suspensions of drug particles can
rapidly undergo paiticulate size reduction when subjected to "jet milling” (high pressure
particle in liquid milling) iechniques. Other known methods for reducing particle size
into the micrometer range include mechanical milling, the application of ultrasonic
energy and other techniques.
In addition, the formulations of the present invention may comprise any of the
following components: (i) antihistamine: (ii) non-stercidal anti-flammatories; (iii) ‘ -
decongestants; (iv) mucolyﬁcs; (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 entirety.
In one alternative embodiment, the present invention is directed to a

pharmaceutical composition that may be useful in treating rhinosinusitis caused by Alpha

Hemolytic Sreptococei, Beta Hemolytic Streptococci, Branhamella Catarrhalis,
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chloride, zinc chloride, calciumchloride and m xtures thereof. O her
osnotic. adjusting agents may al so include, but are not limted to,

manni tol, glycerol, and dextrose or mxtures thereof. In an alternative
enbodi ment, WOR0pHE4EIRt fornul ati on may conprise about 0. FCIEPZOEIBEH6 10%
ww, or about 1%to about 8% ww, or 1%to about 6%V w, preferably about
5.0%wWw. The preferred tonicity agent is anhydrous dextrose. In one
alternative enbodi nent, the formul ati ons of the present invention are
stable. As used herein, the stability of fornulations provided herein refers

to the | erﬂg@eﬁoﬁdg, H&déﬁog 8 e (Be?z[*%%ﬁ{aﬁfakhr fosﬁﬂé&ncﬂﬂeﬁﬂﬁ&p NBARR0% 85%

90% or 95% Nt anount "o e active Ingredient’'s I's present in
the formul ati.on, Fgr exanple..the, formul atiops. pgovi.ded herein nmaybe stored
e B g e R L D N S SO S P
18, 24 or 36 nths. Also, the fornul ati ons nay,_be uitabl e for

adm ni st r&%‘?ﬂ#ﬁ "F‘Efcﬁ”é‘ﬁ'fﬁse‘g‘?' eﬂ“?@?@‘é%‘f’ﬁﬁ’f‘@o?‘%ﬁé@”’% arpnd(andidpr e than 1,

2, 12, 18, 24 or 36 nonths at 25. Also, in another alternative enbodinent,
usi ng Ar r Hdisans, Flysariem; Cwrvulasn enitraprusomscidiodeforns hisienla®By, or nore than
90% or nore than 95% of the 25 WO 2004/091576 PCT/ EP2004/ 003316 initi al
anount of acti WModendAdrivistratioenmai ns after storage of the fornul ations for
nore than 1, 2, 12, 18, 24 or 36 nonths between about 15C and about 30C. The
fornul ati ons ofAdibtisistpatien @fitheipresem forpiulatioys &6 bsanyfype bfddatnisfation yhat
conventional manner known in the art, or by mnor nodification of such

neans. ForplacexX@aPtefent Fdifiulationd ih 2bhtOd SvitiaMsADPardBaabl medotl, Bfrebdiniriaspughl y
m xing the ingredients described herein at anbient or el evated tenperatures

in order t e hi : st b i riate. The
j a&nﬁ!géﬁaﬁﬁﬁm%ﬁhb@bﬁﬂh&ﬂt 1ﬁnaubd:'9£s%fiirﬁgértaﬁ%§sraﬁsspe t,pﬁa%

preparation of the sterordal inflammatory o e pre I nvention, e.g.,

f1 ut  casong ARl AL LANG AR, QLIRS0 Sl S0L00RNS. HEXAAGLRaPoC! I C

particle size utiron profile n 0D onv i onal
means known in the art, or by mnor. nodifi.cati.on.of .such .neans.. For
exanpl e, SGCERRTIHESPaE pupter Bripto finpsing epithitven. I aadids, Syssions

into the nasal-paranasal cavities using, for example, a needle or catheter tube is

considered a direct intranasal administration provided the administered agent contacts
nasal-paranasal mucosa after leaving the needle or catheter tube and prior to crossing
epithelium. Any device can be used to directly administer the present fomulaﬁom
intranasally including, without limitation, a syringe, bulb, inhaler, canister, spray can,
nebulizer, and mask.

) Indirect administration to the nasal-paranasal anatomies can include, without
limitation, oral, intravenous, intradermal, and intraperitoneal administratioﬁs 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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rapi dly undergo particul ate size reducti on when subjected to "jet mlling"
(high pressure particle inliquid mlling) techniques. Oher known nethods
for reduci ngwgarti cle size into the mcronmeter range include nmechani cal
mlling, th&"QHPPETS on of ultrasonic energy and ot her tREHEPHOE3ZI6N
addition, the fornulations of the present invention may conprise any of the
foll ow ng conponents: (i) antihistamne: (ii) non-steroidal
anti-flammatories; (iii) decongestants; (iv) mucolytics; (V)
anticholinergics; or (vi) mass cell stabilizers. Exanples of such

coMponent s, i RYOEhdsR xR0 SBEHASbyAn 1OYRILAIEHMMAIZ L wiR002. . Thi s
reference is incorporated herein by reference in its entirety. In one
alternati Lent 1 Lavent | ' ' t.ed :
phar maceuts SRR SHEBI o £R 5P RAEbLRCBblR i AL SRR el i 1
caused by Al p | ytic,Sreptococci,. Be nmol.ytic_Streptqcocci,

Br anhanel |°8§n1?§’$éﬁ‘ftﬁhn$‘iﬂ§?mé‘éﬂ 9@%@65’/‘%@%& g@%’?@%%’ﬁﬂpég’\?ﬂ%m Di pt her oi ds,
Heaenophi | i s influenza (beta-|actanmase positive and negative), Moraxella
speci es, PigaERRsFRALISpaFisged B osantapeygs Hakit pan heglimerspdias apist @tbea mar cesns,
St aphyl ococcus aureus, Streptococcus pheunonia, Aspergillosis, Micor and
Candi da dlitpitedtinto, ca¢h nesiili Hog ex@upleuhe coraine maydeoeade of flodble plitiscdes, and

hi st opl asi na. Mbde of Admi nistration Adm nistration of the present

f or mul at i euch thanqizeziagthetbpiie’saidenninieis the spaiy cub thréwegh thameaeledutt ke pr esent
fornmulations in contact wth nasal - paranasal nmucosa. Direct ihtranasal

admi ni st r abdabeavitnCAlter@atively, & Boall punipTbidtRhingly puip @ intb thd @atai@nad nasal

sprays, nasal inhalations, and nasal packs with, for exanple, saturated
gauze provhiethelifafidapriyith b6 &hi0eh @8 RupABbIRGH FentR&8dd; Par anasal nucosa pri ory
to crossing epithelium In addition, injections ‘into the nasal-paranasal .
cavities using I ?ffo%% LS sidered a
direct int ranaga%%ﬁﬁ%%n%gﬁeﬁﬁggﬁﬁ% t g@%ﬁh{eﬁﬁgﬁglﬁ@ nggbgnt contacts

nasal - par %gaagéd Y02 Rin8l o BT hLFLE Rth&: R B EHRE aleube and privor

t o crossi

ingredients of the solution. The gas may be dissolved under pressure in the container or
may be generated by dissolution or reaction of 2 solid material which forms the gasasa
product of dissolution or as a reaction product. Suitable inert gases which can be used
herein include nitrogen, argon, and carbon dioxide. Also, the formulations herein may be
administered as a spray or aerosol wherein the formulation is packaged in a pressurized
container with a liquid propellant such as dicholorodifluoro methane or chiorotrifluoro
éthylene, or other propellant. : ' )
Preferably, the present formmiations are packaged in a metered dosé spray pump,
or metering atomizing pump, such that eaqh actuation of the pump dglivers a fixed
volume of the formulation (i.e. per spray-unit), For administra;rion in drop or other
topical form, the formulations herein may suitably be packaged in & container provided
with a conventional dropper/closure device, comprising a pipette or the ]jice, preferably

delivering a substantially fixed volume of the formulation,
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epi thelium Any device can be used to directly adm nister the present
formulations intranasally including, without limtation, a syringe, bulb,

i nhal er, canister, spray can, nebulizer, and mask. Indirect adm nistration
to the nasalwpapg@sal anatom es can include, wthout |i nmpEb@lppeshyoeized

i ntravenous, intradermal, and intraperitoneal adm nistrations provided the
adm ni stered agent contacts nasal - paranasal nucosa. In addition, any device
can be used to indirectly adm nister an agent to the nasal - paranasal
anatony including, without Ilimtation, a syringe and regul ated rel ease

capsul e. The pras«ﬁné Efr nmul ati ons may be packaged in any conventional manner
suitable for tof the present fornmul ations. Spray

adm ni stration containers for 27 WO 2004/ 0915, 76 PCT/ EP2004/ 003316 vari ous
types of nasal Themmsertinvenioniagleo Bicasteditnamethiod forttresiingstirmeniusitigst ant i al | y
all will be equally suitable for the present fornulations, provided that the
cont ai ner imeltding fingus-mduced siadsiisitis Wintdne bivbodiment, tha thetivd dhregtihgembodi ment ,
the formulation of the present .invention herein is packaged in a container
such that shinosiawsitieof dhegpesetdavationediiptised the #€p ofida@Gkeghd At 0 each nostril.
For exanple, the container may be nmade of flexible plastic such that

squeezi ng ﬂléﬁpéﬁﬁémy%ﬁﬁctﬁrie%uﬁt@ﬂe%ﬂﬂh%lt?ﬁB?ﬁhe%@seﬁt%@ﬂ% fen@gAl € 1nto

the nasal cavity. "Alternatively, a sm punp-button may punp air into the

t ai ; LML ] h t trok
unenpr essdeed B Tho SrnbHbdap ke tPS R B B Bkt Thno pr ecent
i ti . . i -2 = . ized wth \Which is i t
o the uscr ol PRSI ooyl ARl BBtk fomrte S8 lic ai Ssol vea
ot oh GOl Q0 RatEL R B O TgRva ds 0 risTeEhe

di ssol uti g‘g or. as .a reactiaqn, product. Suitable inert gases whi ch can be used
her ei n i ncPTREabns ylaipistersd dgrctlydp dhegasabparamsabanersse. A s altemativeor nul at i ons
herein may be admnistered as a spray or aerosol wherein the formulation is

packaged i qqnt@dgmegg $herformidation is administered intranasally via a metered dose spray pump.

In geﬁeral, the course of treatment for any individual with respect to any of the active
ingredients described herein can be readily determined by his or her physician.
The method of the present invention may further comprise adlnjnisterihg the
~ formulation of the preéant for a duration or frequency sufficient to freat one or more
symptoms of rhinosinusitis, including fungus-induced rhinosinusitis. For example, tile

formulation may be administered one time to about 10 times a day for about one day fo

.

about 100 days or more, or until such fingus-induced rhinosinusitis is treated. Inan

' embodiment, the method of the present invention comprises administering lto a mammal
diagnosed with fungus-induced rhinosinusitis a formulation comprising a therapeutically
effective amount of an antifungal agent and a steroidal anti-inflammatory intranasatly 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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container with a liquid propellant such as dichol orodifluoro nethane or
chlorotrifluoro ethylene, or other propellant. Preferably, the present
formul ati ons are packaged in a netered dose spray punp, or netering

atom zi ng punp, such that each actuation of the punp delivers a fixed

vol une of thWeOoRoMHMAISEéi on (i.e. per spray-unit). For adm nPET/ERW0EMNIBIS dr op
or other topical form the formulations herein may suitably be packaged in
a container provided wth a conventional dropper/closure device, conprising
a pipette or the like, preferably delivering a substantially fixed vol une
of the fornulation. 28 WO 2004/ 091576 PCT/ EP2004/ 003316 Method of Treat nent
The prese i pveRt4 Szl i tr i

r hi nosi nug ’t3f Isﬂ’,fai 7négrl udgﬁlrll%ln? ﬁsn%'l}é@ﬁ%ggfg%nﬁﬁtﬁﬁgg:&%uéa? 5 ga%%rﬁf Jé%gsae nmbodi nent ,
the nethod_of treati rhinosinusitis of the present invention conprises
the step o?nea%ﬁﬁr?t@g{?fgé]vﬁqﬁ?éra ¢utically effective anount of the

formul ati on of the present invention to a manmal in need thereof. The
formul ation nay@pa¥sRatize erbodimentothy formulabipn oighe metod pEthe Bresent nvent i on al one
or in conbination with an anti-fungal agent, an antibiotic or antiviral
agent . Theinvention fathpionenipsisqsranfentibibtiyy Fewmever, sther adninistering agtitiatigs, | n one
enbodi nent, the fornulation is admnistered directly to the nasal - paranasal
mucosa. | nphysiciahg mnsnkedpiie miwhtbe dicidents oftdme-fesistantlbattexdminithelasbrimningy er ed
intranasally via a netered dose spray punp. |n general, the course of

treat ment 4n@reondider tHa@atidntlsiateraM lidalth stame Fpetisl atitioalshédlEb@giviae | ngredi ents
descri bed herein can be readily determ ned by his or her physician. The

met hod of &0aRHes ed ps8ShdRRl FBve b N HreGRRBAY/SSrafiPo gt eri ng the
formul ation of the present for a durdtion or frequency sufficient to treat

i nosi nucy PP @, Sathds BRI PhONE pubibice) b WAL LSS e time )

0,0 0 A, PR GA N By 384 el el o

patient is immunocomprimised in selecting an antibiotic. In one embodiment, the

antibiotic is administered for a period of 1 day to about 10 weeks. In'an alfernative
embodiment, the antibiotic is admﬁistaed for about 1 day to about 28 days.

Accordingly, ‘ghe ﬁres_ent invention provides a method of treating fungns-indnced
rhinosifusitis associated with a bacterial infection in the nasal-paranasal region,
comprising the steps of administering a formulation comprising an antifungal agent, .
steroidal anti-inflammatory, and antibiotic until said bacterial infection is cured, and then
administering a formulation comprising an antifungal agent and steroidal anti- .
inflammatory., |

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

administered separately from the antifungal agent or antibiotic, or each ingredient can be
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enbodi nent, the nethod of the present invention conprises admnistering to a
mammal  di agnosed with fungus-induced rhinosinusitis a formul ation
conprising a therapeutically effective amount of an antifungal agent and a
steroi dal arRyb260fobapgatory intranasally via a netered dogeTspr@y/ o@inp one
to three tines a day for up to two weeks. In an alternative enbodi nent, the
adm ni stration of the present fornulations nmay conprise 1, 29 WO 2004/ 091576
PCT/ EP2004/ 003316 2, 3, 4, 5, 6, 7 or 8 applications of the present

formul ation to the nasal - paranasal nmucosa one, two, three, four or five

times a day, .ln an alternative enbodi t. the.fornmulation of the method of
the presen dm'P"ﬁ\?’éeHfmta?ea?PFIHZ?g'C%sﬁgeg@ngﬁla ?{QFBI?CE}FF@Y’ P\&R@WS‘F,Y »Fhen
adm ni sterjng anti biot:i cs, hysi ci aps must, keep.in mnd.the |ncidence of
dr ug- r esi sPddena &t @pther Ffﬁb?qE)@Fli‘t’ 5 dispt is aRpitistered mdrviduslly Bdtsi ent ' s
overal | health status. Special attention should be given to diseases that
coul d i npetn ferwalionraad yeskant to ShinPrPEEtEidorrsa FRETBM ],%: that psedart o
conplications (e.g., diabetes nellitus, chronic pul nonary di sease, asthns,
cystic fi bingsilsni. Sntablednsege mgfneos fnsierddal aghdtdi fungal agénys, apifibistice bmns shoul d
consi der whether or not the patient is inmunoconprimsed in selecting an
ant i bi ot i cantivitale@entLAPREGWEDY thodehikilledtd hbuat i c is adm nistered for a period
of 1 day to about 10 weeks. Iran alternative enbodinent, the antibiotic is
adm ni stergd f gxaleuirsl day to about 28 days. Accordingly, the present
i nvention provides a nethod of treating fungus-induced rhinosinusitis
associ ated wi tfg Egi-ﬁrﬂe?in M@ﬁ@hh@%ﬂaﬁp&@ rol RS @ Lo BALARAB@ nof £9' ON

eps of ‘adm nistering a for mpr g

conprising the st I'ati on co I'sing an anti fungal
agent, - stgroidal anti-infla or and antibioti.c until said.bacteri al
roct b o i topflions it RN e ARERDR 008 ey WeelBl i BFrg o
anti f ungal ent .and steroidal, antj-. inpfl,a tory. In an alternative
enbodi nent SePHOGRE NarbaERy P DO TFANACERLS B TRSE R snseilic cempsiipn In

fungus-i nduced rhinosinusjitis, conprising the steps of adm nistering a
f or mul at | oprder to-obtain or optimize the formulation. Such modifications to the following

prophetic examples, if needed, are normal and understandable to those of ordinary skill in
the art, and shall not be used to limit the invention. |

It is believed that ﬁrophetic examples 1-5 would be suitable for administration to
the nasal-paranasal mucosa of an individual suffering from fungus-induced rhinosinusitis
associated with a bacterial infection. The formulations may be sterile. It is understood

that the steroid, antibiotic, antifungal agent or the other ingredients described herein may

"

be administered in the same fonnuiation, or may be administered individually, or in any

combination thereof.
Example 1

Amphotericin B 2.0 - 100.0 mg/ml
Neomycin Sulfate 5.0 —100.0 mg/ml
Phenylethyl Alcohol < 0.5-10,0 mg.ml
Fluticasone Propionate 0.25 ~ 1.0 mg/ml
Microcrystalline Cellulose 5.0—15.0 mg/ml
Polysorbate 80 0.1 — 1.0 mg/mi
Purified Water q.s.
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conprising a steroidal anti-inflamuatory alone or in conbination or in
conjunction with an antifungal agent, antibiotic or antiviral agent. For
exanpl e, the steroidal agent nmay be adm nistered separately fromthe

anti fungal =gemos/ensmnti biotic, or each ingredi ent can be PEU/RRIBPOIII091-, 76
PCT/ EP2004/ 003316 adm ni stered sinultaneously (e.g., in a single
formul ati on) concurrently, subsequently, or in tandem 1In another

enbodi ment, each ingredient is admnistered individually inits own
formul ati on and pursuant to an appropriate dosage regi nen for that

particular ingredi eSHS ‘:b% €| VII’ eo‘ﬂif anoﬂ ﬁgﬁtgﬁ,ﬁe 11qal agents,

f ungal agents antl Iotics o agent's are %y t hose skilled

in the art, VPL E 5 herei n. ar tic Les provided
Lo 1 1t uet Piyedtion i abpy 00 g ditatiRt pioRi RS RS e RO RERE t he

pr esent |nv t| on, . They are pres d w,th the _understanding that changes
can be and®fisy thadC mirrens; ahoy if ?La g flutisepone PEROStE nartislesiBave &r der to obtain
or optimze the fornmulation. Such nodifications to the follown prophetic
exanpl es, petticlesizgefilessthan hap midronshebouhtSs of the dutitesone propfhenzte natti d| nary
skill in the art, and shall not be used to Iimt the invention. i's

bel i eved thaed amﬁqﬁnﬂzd af lesx drp2amitrdnsvabonitd SBeofshe futlshsoné propmdate ni st ration to
t he nasal - paranasal nucosa of an individual suffering from fungus-induced

r hi nosi nugatticks ha@a@artiRlesibewf 1ds thald AOtntitioas; abdift 906%iod the fificashay mul ati ons may
be sterile. It is understood that the steroid, antibiotic, antifungal agent

or the ot wpléﬂaﬁrpaﬂicﬁehmchepiﬁmm& dTds€than ERnichBs; -afbRhRt 852007 Br t he same
formul ati on be adninistered individually, ‘or I'n any comnbination

nereol . Exdgibo:by pTiRLgE ofbgﬂﬁeﬁ%"%q‘qwﬁ%ﬂmw%%ﬁ guitate 50 )

microns. The solution of Example 1 may be made by methods known to those of

ordinary skill in the art.
Example 2

Fluconazole 1.0 — 20,0 mg/ml
Neomycin Sulfate 5.0 — 100.0 mg/ml
Phenylethyl Alcchol 0.5—-10.0 n;gml
Fluticasone Propionate 0.25 - 1.0 mg/ml
Microcrystalline Cellulose 5.0~ 15.0 mg/ml
Polysorbate 80 0.1 — 1.0 mg/ml
Purified Water q.8.

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 propionatq 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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Fl uti casone Propionate 0.25 - 1.0 mm M.croc stalline Cellulose 5.0 -
150 mm Polysorbate 80 0.1 - 1.0 ng/m Purified Water s. 31 WD

2004/ 091. 576 PCT/ EP2004/ 003316 Exanmple 1 is a prophetic exanple of a

formul ati on of the present invention, wherein about 10% of the fluticasone
propi onat e RahbbRleshave a particle size of |ess than O.7Ormpondosssiabout
25% of the fluticasone propionate particles have a particle size of |ess
than 1.30 microns; about 50% of the fluticasone propionate particles have a
particle size of less than 2.5 mcrons; about 75% of the fluticasone

propi onate particles have a particle size of less than 4.0 m crons; about

Chan 6. 0 ris FaRASyy BB PRk PS%P%'S%%%%%P i G g

pr-opi onat articles have part| SI ze of ss.than 10 mcrons. The
sol ution S 12 &oay Q}?El"}‘“dg@ %WM“’R Firanskilhadee 8% or di nary
skill in the art. Exanple 2 Fl uconazole 1.0- 200 mm Neonycin Sulfate 5.0

- 1000 mm méﬁpleéih | Alcohol 0.5 - 10.0 ng/M Fluticasone Propionate
0.25 - 1.Omm Mcrocrystalline Cellulose 5.0 - _15.0 nmo/md _ Pol sorbate 80
0.1-1.0 mmnm  PurilfArephdféicerBg. s. Exanpl e |2.0i-s100.(pmgfatiet i c exanpl e of a
formul ation of thg NwagemtSulfarenti on,  whesa-nlE®ume/ndl0% of the fluticasone

propi onate parti cl|eenha¥simen PRIdHde] € ST zeloli I@semeghan 0. 70 1 crons; about
25% of the fluti cd§ER.Ey Opt onate particl egghaviod particlre gi ze of

Phenyvlethyl Alcohol - 0.5 —-10.0 mg.ml
Beclomethasone Dipropionate 0.25 — 1.0 mg/ml
Purified Water g.s.

) ) Example 3 is a prophetic example of a formulation 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 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 microng; and
greater than 50% or about 100% of the beclomethasone dipropionate particles have a

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/m!
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/m}
Purified Water a.s.
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| ess than 1.30 m crons; about 50% of the fluticasone propionate particles
have a particle size of less than 2.5 mcrons; about 75% of the fluticasone
propi onate particles have a particle size of less than 4.0 m crons; about
90% of the WWotdoganane propionate particles have a parti chEr/EPme4/oi33icess
than 6.0 mcrons; and greater than 90% or about 100% of the 32 WO

2004/ 091576 PCT/ EP2004/ 003316 fluticasone propionate particles have a
particle size of less than 10 mcrons. The solution of Exanple 2 maybe nade
by net hods known to those of ordinary skill in the art. Exanple 3 Am

hotericin B 2. Bxandf}94 & d1th et Bﬁﬂiﬂ’&dﬂﬁtﬁuﬁﬁmﬁ:@z of {1 prestiQnflnfion]
Benzal koni um Chl ori de 0 1 Im n1 Dextrose 20. % 100.0 Phen y leth |

Al cohol 0 wiereml%ngt l@bégééf rrt%?ﬁ&:g oﬁbnart i rrg% Eavd fu%gmtplejslzg &yl rat

Purlfled Wat er etlc ornmul ati on of the

pr esent t Ut h onet hasone_di propi onat e
particl es a§@e40a ngwﬁ?‘ﬁ 25(22%? beéglé %5?8 D%aFeWCT?fB)&h’?aZS% of the
beclonetha 0 article |cIe slze | ess than 0.70
ni crons; S’@@ %&‘ ﬁgb P%‘?%&éﬁﬁé’}lﬁ} E‘FY}BF’B a50ge dipsanioRRiees have a
particle 5| ze less than 1,3 microns; about 75% of the becl omet hasone
di pr opi onREClsERIVE 8 PaBIcleHiE less Bﬁ?ﬂﬁdmémélﬁszﬁ‘émlﬂé"é@ pitheberiamathaseasns; about 90%
of the becl onmethasone di propionate particles have a particle size |ess than
3.0 ni cr odipropiendte pgrtiskes dave dparticddsedessahant.0 1igesso kbauh@0%b et thenet hasone
di propi onate particles have a particle size less than 6.0 mcrons. Exanple
3 may be bedendtyasomt dimdpiokate partitles lake s @artiofe stvedése &itay 3lknickonsyaniithe art .
Exanpl e 4 :

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

particle size less than 6.0 microns. Example 4 may be made by methods known to those

of ordinary skill in the art.
Example 5

Fluconazole ) ‘ 1.0 - 20.0 mg/mi
Benzalkonium Chloride 0.1 - 0.5 mg/ml
Dextrose 20.0-100.0
Phenylethyl Alcohol 0.5—10.0 mgml
Beclomethasone Dipropionate 0.25- 1.0 mg/mi
Purified Water q.s.

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 a2
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 20% of the
beclomethasone dipropionate pﬁcles 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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Fl uconazole 1.0 - 20.0 ng/M Neonycin Sulfate 5.0 -100.0 nmg/ m

Benzal koni um Chloride 0.1- 0.5 ng/mM Dextrose '20.0- 100.0 Phen leth |

Al cohol 0.5 -10.0 ng.nm  Becl onet hasone Di ro ionate 0.25 - 1.0 ng/m
Purified Watwo gososs® WO 2004/ 091576 PCT/ EP2004/ 003316 Ex@iph®oth/doSsi8
prophetic exanple of a formulation of the present invention, wherein about
10% of the becl onet hasone di propi onate particles have a particle size |ess
than 0.40 mcrons; about 25% of the becl onet hasone di propi onate particles
have a particle size less than 0.70 microns;.about 50% of the

becl onmet hasgn r cIe av ticle,s ze Ie S than 1.3
M crons; a%’gff? %nh%ﬁ‘é%‘? h?(wﬁ%g r?emyﬁieﬁ’*’g“%ﬁ%ﬁ&%hé’ S“have a
partlcle S|tz ess } trllxﬁz 0 mcrons; about 90% of the beclonet hasone

di pr opi onatf@™§asy sl smtEate a particle size less than-3.0 nicrons; and g
reater than 90% or about 100% of the becl onet hasone di propionate particles
have a parti clhedixampleehsein hrepreseotediarilustativ@parmobes oalyretheperematie by

nmet hods known to those of ordinary skill in the art. Exanple 5 Fluconazol e
1. 0- 20. O nintehdedBe firddl thostopaothd ipwertdien0 Firther, At Shoulg/beunddogudd thaerardisO- 100. O
Phen leth I Alcohol 0.5 -10.0 m.nm Beclonethasone D r ionate 0.25 - 1.0
g/ m  Purdhbh@d a¥inBdifigetdns ot RhBodinbi dascHbIHRIH Gfﬂ%@dﬁ?h@nﬁ& tdsd Or mul ati on

of the present invention,
skilled in the art. Such changes and modifications can be made without departing from
the spirit and scope of the present invention and without diminishing its attendant
'. ) advantages. It is therefore intended that such changes and modifications be covered by
_the appended claims. Also, the invention may suitably comprise, consist of or consist
essentially of the elements or steps described herein. Further, the invention described
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 simultaneouslj with another step.

S
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wherei n about 10% of the becl omet hasone di propionate particles have a
particle size less than 0.40 m crons; about 25% of the becl onet hasone

di propionate particles have a particle size |ess than 0.70 m crons; about
50% of the becl onet hasone di propionate particles have a particle size |ess
than 1.3 mcrons; about 75% of the becl omet hasone dipropionate particles
have a particle size less than 2.0 m crons; about 90% of the becl onethasone
di propi onate particles have a particle size less than 3.0 m crons; and
greater than 90% or about 100% of the becl omet hasone di propionate particles
have a 34 WD 2004/ 091576 PCT/ EP2004/ 003%18msparticle size | ess than 6.0

m crons. Exanple 5 may be nmade by nethods known to those of ordinary skil
in the art. TatEfEMsHés herein are presented for illustrative purposes
only. They are not intended to limt the scope of the invention. Further,

it should be iunde ‘Qrﬁ"e IIB#?otrth\éq’rreét@Htﬁ of ﬁﬂg@gfr‘&;c&"rﬁx MISEBE ﬁladlt 11a918§a1 Sth he

enbodi nent descrl reirn wl e apparent to {hose i'n the art.
Such changesf%ﬁﬁmﬁﬁﬂmﬂmﬁﬁfgons can be nmade without departing from the
spirit and scope of the present invention and without dimnishing its

d d h
attendant = advant Vere é)'i%fr%ahﬂt lgcégnoéeg&l%’lﬂﬁa%t.ﬂ%}mﬁ%ﬁ WHDANIRS st&ﬁﬁial

nodi fi cati ons be i nvention
sui tably comantﬁ-s@?me@mwsﬂut@ﬂsom Or@mhmteutl@§$ eqetritablld deriptive k’ﬂereelf gabnt s or

steps descri heghidieffi lﬁhanﬁrltﬁ't&rpﬁiwngﬂlipfo QMBI R s%%gtrtbtm rttﬁz;e' n suitably

may conprise or be practiced in th sente of any elene or step which is
not specifically disclosed herein. Further, one or nore step descri bed
herein may be perforned si shebt @feduisl sieromial imtiaintaniraators papcle3Bvish partde  What
is clained is: 1. A fornulaghgﬂ-sg§m§@&1%&e% f.ment of fungus-induced
rhinosinusitis in a manmal ation conpri sing:

i, about 25% of the steroidal anti-inflammatory particles have a particle

size of less than 1.6 microns;

iii. about 50% of the steroidal anti-inflammatory particles have a particle

size of less than 3.2 microns;

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;
and
(b) about 0.5 to about 150 mg of an antifungal agent,
wherein said 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:

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:
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(a) about 1 to about 700 ntg of a steroidal anti-inflammatory, wherein the
steroidal anti-inflammatory is tluticasone or a pharmaceutically acceptable
derivative thereof, said steroidal anti-inflammatory having the follow ng
particle size distribution profile: i. about 10% of the steroidal
anti-inflammatory particles have a particle size of less than 0.90 m crons;
ii. about 25% of the steroidal anti-inflammtory particles have a particle
size of less than 1.6 microns; iii. about 50% of the steroidal

anti-inflammatory particles have rticl sjze of less than 3.2 m crons;
iv. about 75% of the steroi 8%" §0r1}fai°{Dtﬁ%sﬁefrﬁﬂﬁé‘ftbwgarb‘&?tf”iyd’la’é‘§]eﬁ'&‘"\Yéaaafbﬁ‘?ti cle
size of less than 6.2 m cr osigé¢ ofdesdl thvn 0.aD@ktkon®0% of t he st eroi dal
anti-inflammatory particles have a particle size of less than 10.0 m crons;
and (b) about 0.5 to about 150 % fo£ an antifungal agent, wherein said
formulation is suitabl & for *¥dhiP dipetyrefe py-pAaTRaey Pagise b apatide osa. 2.
A formul ation for the treat gensfies thrunguserodduced rhinosinusitis in a
manmal , said formulation conprising: a) about | to about 700 ntg a

steroidal anti-inflammatory, wherein the steroidal anti-inflammtory is
becl omet hasone or a phdlmac&et I3 pipheteeith! an-llapmigr prgigles My apaticls ai d

steroi dal anti- inflammator yizheNésoghai he nfi@bdsowi ng particle size distribution
profile: 36 i. about 10% of the steroidal anti-inflamatory particles have a
particle size of less than 0.75 mcrons; ii. about 25% of the steroidal

anti-inflammatory parti'cl es2PdyE%a0ldhs oreifad antsinfenmpgtony pamiclenfane 4 pstigh cr ons;
iii. about 50% of the sterokigadri@ntnun b Bhlidémadary particles have a particle

V. about 90% of the steroidal anti-inflammatory particles have a particle

size of less than 5.0 microns;
and
(b) about 0.5 to about 150 mg of an antifungal agent,
wherein said formulation is suitable for administration to the nasal-paranasal mucosa.
3 The formulation of claims 1 or 2, wherein the antifungal agent is amphotericin .

4, The formulation of claims 1 or 2, wherein said tormulation comprises about 7.5 to about

15 mg of amphotericin p.

5. The formulation of claims 1 or 2, wherein said formulation comprises about 10 mg of

amphotericin p.

6. The formulation of claims 1 or 2, wherein said formulation comprises about 20 to about

70 mg of fluconazole or itraconazole.

7. The formulation of claims 1 or 2, wherein said formulation comprises about 25 to about

50 mg of fluconazole or itraconazole.

8. The formulation of claims 1 or 2, wherein said formulation comprises about 30 mg of

fluconazole or itraconazole.
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size of less than 2.0 mcrons; iv. about 75% of the steroidal
anti-inflanmmatory particles have a particle size of less than 3.5 mcrons;
and v. about 90% of the steroidal anti-inflamatory particles have a
particle size of less than 5.0 mcrons; and (b) about 0.5 to about 150 ny
of an antifungal agent, wherein said fornmulation is suitable for

adm nistration to the nasal - paranasal nucosa. 3. The fornulation of clains |
or 2, mherein the antifungal agent is anphotericin 3. 4. The formul ati on of
cl ai s 2; mhqreln sal.d formul ation, conpri ses about 5 to about 15 ng
of arrphot erl ctn p. g Torgylatignpf Fr'ﬂ'l”h{’lcﬁ)'ﬂprt?fnbél’%t ArsLojabeyit 490 "‘9&1‘&5@&1 petgigplpnti-
formul ati on doftgumiase@g about 10 ng of anphotericin P. 6. The fornul ati on of
claims 1 or 2, wherein said formul ati on conprises about 20 to about 70 ny
of fluconazol% or Jtraconazole. 7. The forpulation of clains or 2, wherein
sai d formul ath 9%5ﬁ¥?9@§méﬁﬁﬁw1b%mPU“586@P“7%@aﬁﬂ“éw)@%ﬂgéﬁéﬁﬁpgddwﬂ'
|traconazoleJnﬁmmﬂﬁmWfornulatlon of claims | or 2, wherein said formulation
conpri ses about 30 ng of fluconazole or i traconazole. 37 9. The formul ation

of claiml1, conpr|S|ng about 25 to about 400 ntg of said steroidal anti-
i nfl ammat ory.'110. TPRETPEAEAN ohhigh!s GemprsiiesPaut 2Qgnssraf saidgerald@dnti7s t o about

300 ncg of sahfhnstadr@i dal anti- inflammtory. 11. The fornulation of claim
1, conprising about 200 ntg of said steroidal anti- inflanmatory. 12. The
formulation of claim9, wherein the steroidal anti-inflanmmtory has the

f ol | owi ng 12. The formulation of claim 9, wherein the steroidal anti-inflammatory has thé 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. 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;

iv. about 75% or less of the steroidal anti-inflammatory particles have a particle size

of less than 6.10 microns; and

¥, about 90% or less of the steroidal anti-inflammatory particles have a particle size

of less than 10 microns.

13. 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 of less

than 0.70 microns;

i, about 25% of the steroidal anti-inflammatory particles have a particle size of less

than 1.30 microns;
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particle size distribution profile: i. about 10% or |ess of the steroidal
anti-inflamatory particles have a particle size of |less than 0.90 m crons;
ii. about 25% or less of the steroidal anti-inflammtory particles have a
particle size of less than 1.6 mcrons; iii. about 50% or |ess of the
steroidal anti-inflamuatory particles have a particle size of |less than 3.2
mcrons; iv. about 75%or |less of the steroidal anti-inflammtory particles
have a particle size of less than 6.10 mcrons; and v. about 90% or | ess of
the steroidal anti:-infla arti avea particle size of |ess than
10 microns. 13. THe fo?l?‘i‘ﬂmTf’g)t/ hosfer‘iﬂj“g?‘?ﬂ"f a%@?‘&pﬁmflﬁ%haé“f RPBTIdTize of less

anti-inflammatory is fihat2casoae; propionate having the follow ng particle

size distribution profile: i. about 10% of the steroidal anti-inflammatory
particles have a artl cle size of Sai than 0.70 m crons; ii. about 25% of
the steroidal anti%inf F@W‘b‘?fﬁheﬁéﬁ"ﬂ P‘Eb‘“ﬂmat%f“f}%’?‘F'F%}la@e%Pai%c of«19%8EsS  t han

1.30 mcrons; 38 iii. abowubnbdesof the steroidal anti-inflammtory particles
have a particle size of less than 2.5 mcrons; iv. about 75% of the
steroidal anti-inflammtor articles have a particle size of less than 4.0
nicrons; v. about Y90% W”E%f%ﬁt@rsﬁrﬂdﬁﬁ?‘t'?sé‘ﬁﬁsaﬂﬁﬁ\% sige ghlketsithand- GnisenHf | ess
than 6.0 mcrons; andapd. greater than 90% or about 100% of the steroidal
anti-inflammatory particles have a particle size of less than 10 mcrons.

14. The fornulation of claim1l, wherein the steroidal anti-inflammtory is
fl uti casone vi. greater than 90% or about 100% of the steroidal anti- -inflammatory particles have

a particle size of less than 10 microns.

14. 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:

ik about 25% of the steroidal anti-inflammatory particles have a 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 steroidal anti-inflammatory particles have a particle size less

than 3.5 microns; and

V. about 90% of the steroidal anti-inflammatory particles have a particle size less

than 5.5 microns.

15. The formulation of claim 2, comprising about 0.2 to about 3 mg of said steroidal anti-

inflammatory.

16. The formulation of claim 2, comprising about 0.2 to about 2 mg of said steroidal anti-
inflammatory.
17. The formulation of claim 2, comprising about 0.8 mg of said steroidal anti-inflammatory.
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propi onate having the followi ng particle size distribution profile: i. about
10% of the steroidal anti-inflammtory particles have a particle size |ess
than 0.50 microns; ii. about 25% of the steroidal anti -intlanmatory
particles have a particle size less than 0.90 mcrons; iii. about 50% of
the steroidal anti-inflammatory particles have a particle size |less than
1.7 mcrons; N about 75%of the steroidal anti-inflamuatory particles have
a particle size less than 3.5 mcrons; and v. about 90% of the steroidal
anti-inflamrmatory Earticles have a particle size less than 5.5 mcrons. 15.
The formul ati'®n of P¢ioanHition of ey idsVhrgeinhe seroplabantidnflapmstorghasihedp!logiged

st eroi dal antphrticle Bid AEFRNGH Yrofik6. The fornul ation of claim 2, conprising
about 0.2 to about 2 ng of said steroidal anti- inflamatory. 17. The
formulation of claim2, conprising about 0.8 ng of said steroidal
anti-inflammatoryl 392bpgt 10vhef theoenifal pitbirflypmeraipaiiglss hayhapastile tigseof less
steroidal anti-inflamaLeoys hasokhe following particle size distribution
profile: i. about 10% of the steroidal anti-inflammtory particles have a
particle size of |less than 0.35 microns; ii. about 25% of the steroidal
anti -i nfl ammat or y iipar t PRAUES "hefvee dergidd entcin8anginatery pprticleshave ¢ parclosizefiscr ons;
iii. about 50% of the ghLgpobdahodnti-inflanmmatory particles have a particle
size of less than 1.25 mcrons; iv. about 75% of the steroidal

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

than 1.25 microns;

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

than 2.0 microns;

V. about 90% of the steroidal anti-inflammatory particles have a particle size of less

than 3.0 microns; and

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

a particle size of less than 6.5 microns.

19. The formulation of claim 15, 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 less

than 0.40 microns;

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

than 0.70 microns;

iil, 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 particles have a particle size less

than 2.0 microns;
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v. about 90% 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 |ess than
6.5 mcrons. 19. The formul ation of claim 15, wherein the steroidal
anti-inflamuatory has the followng particle size distribution profile: i.
about 10% of the steroidal anti-inflanmatory particles have a particle size
|l ess than 0.40 mcrons; ii. about 25% of the steroidal anti-inflanmmtory
particles have a partlc%e ,ze.less . than. Q.70 mcrons; iii. out 50% of
the steroidal anti:inff Or%’gq%?vl‘?)sé?r?'fi@laﬁtg'" E‘V@atﬁwﬁ’é'?‘f@%'i‘aé(%ip?@qf’ ¥e5°¢ han
1.3 mcrons; iv. about thAb%atficrbimearsit er oi dal anti-inflanmatory particles have
a particle size less than 2.0 mcrons; 40 v. about 90%of the steroidal

anti-inflammatory artlcles h ize | han 3.0 m crons; and
vi. greater than 9b% of"a5ol 0/?)‘% g‘?‘“ﬁ@e} o Qb it ana‘h’t“ ar?“ﬁ?tP'éYrﬂE}ﬁ‘f'G? pave’
particles have a part m@hmclsszzeleisem 6thaigrofs.0 m crons. 20. The fornul ation
of claim 15, wherein the steroidal anti-inflammatory is becl onethasone

di propi onat e havin he fo ng ticle size distribution profile: i.
about 10% of T’he %%"6‘?‘3%"’“ 2\,\{'?‘“} ﬁwémaﬁwmpd&mvcw “F?é%lsabeﬁadﬁfftbf’é?'}? si ze
| ess than O0.d&@opidnatedBsing the folld® My @hrtitibezsdigfigitidapromli i -1 nf | ammat ory
particles have a particle size less than 0.90 mcrons; iii. about 50% of

the steroidal anti-inflammtory particles have a artlcle size less than
1)/ P
1.5 microns: i about 10% of the steroidal anti-inflammatory particles have a particle size less

than 0.60 microns;

. 25% of the steroidal anti-inflammatory particles have a particle size less than

0.90 microns;

iii. about 30% of the steroidal anti-inflammatory particles have a particle size less

than 1.5 microns;

iv, about 75% of the steroidal anti-inflammatory particles have a particle size less

than 2.5 microns;

V. about 90% of the steroidal anti-inflammatory particles have a particle size less

than 3.5 microns; and

Vi. greater than 90% or about 100% of the steroidal anti-inflammatory particles have

a particle size less than 6.0 microns.

21, The formulation of claim 1, wherein the formulation is sterile.
22. The formulation of claim 1, wherein the formulation further comprises a preservative.
23. The formulation of claim 22, wherein the preservative is benzalkonium chlotide.

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

25. The formulation of claim 1, wherein the formulation is an aqueous suspension or aqueous

solution,
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iv. about 75% of the steroidal anti-inflammatory particles have a particle
size less than 2.5 mcrons; v. about 90% of the steroidal anti-inflammatory
particles have a particle size less than 3.5 microns; and vi. greater than
90% or about 100% of the steroidal anti-inflammatory particles have a
particle size less than 6.0 mcrons. 21. The formulation of claim1, wherein
the fornmulation is sterile. 22. The fornulation of claim1l1, wherein the
formul ation further conprises a preservative. 23. The formnulation of claim
22, wherein the pﬁ.sFrvqtive i s, benzal koni um chl oride. 24. The fornul ation
of claim1, wherei'f® RBYFENHIFAN On™ger thyfpraulage is pemetespdrisa sRdPUSP cl ai m
I, wherein thetttornul ati on i s an agueous suspensi on or aqueous solution. 41
26. The fornulation of claim?25, wherein the formulation is in a

met er ed- dose praé‘8¥ﬂgg bottle. 27. The formul ation pf claim 25, further
conpri si ng abdut 0MDPOIRENHEEM BobytB compisie abrnt 041 Gle deunavghweslses of
one or nore afditdieeifialbhaifoge GORPOSMEISHIIGAg Bnpba@syst al |ine cel l ul ose; (b)
car boxynmet hyl cellul ose sodium (c) dextrose; (d) benzal koni um chl ori de;

(e) polysorbate 80; and, (g) phenylethyl alcohol. 28. The fornul ation of
claim1, further 88ner§?ﬂﬁW§W”ﬁﬁ@F%F%tic. 29. The formul ati on of claim 28,
wherein the antibiotic is one or nore selected fromthe group consisting of

Am kacin, Azithromci nearbgdmednatuudetamal,i n, Cef epi ne, Cefonicid,
Cef aper azone, Cef ot axi ne, fotetan, Cefoxitin, Ceftazidinme, Ceftizoxine,

Ceftriaxone,
(c) dextrose;

(d) benzalkonium chloride;
(e) polysorbate 80; and
(g) phenylethyl alcohol.
28. The formulation of claim 1, further comprising an antibiotic.

29. The formulation of claim 28, wherein the antibiotic is one or more selected from the
group consisting of Amikacin, Azithromycin, Aztreonan, Cefazolin, Cefepine, Cefonicid,
Cefaperazone, Cefotaxime. Cefotetan, Cefoxitin, Ceftazidime, Ceftizoxime, Ceftriaxone,
Cefuroxime, Cephapirin, Ciprofloxacin, Clindamycin, Doxycycline, Erythromycin Lactobionate,
Gentamicin, Kanamycin, Linezolid, Mezlocillin, Mupirocin, Naftcillin, Netilmicin, Neomycin,

Oxacillin, Paromomycin, Piperacillin, Streptomycin, Ticarcillin, Tobramycin, and Vancomycin,

30. The formulation of claim 28, wherein the formulation comprises about 1 to about 800 mg

of neomycin sulfate.

31, The formulation of ¢laim 28, wherein the formulation comprises about 5 to about 500 mg

of neomycin sulfate.

32, The formulation of claim 28, wherein the formulation comprises about 50 to about 300

mg of neomycin sulfate.
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Cef ur oxi me, Cephapirin, G profloxacin, dindanmycin, Doxycycline,

Eryt hronycin Lactobionate, Gentam cin, Kanamycin, Linezolid, Mezlocillin,
Mupirocin, Nafcillin, Netilmcin, Neomycin, Oxacillin, Parononycin,
Piperacillin, Streptomycin, Ticarcillin, Tobranycin, and Vanconycin. 30.
The formul ation of claim 28, wherein the fornulation conprises about | to
about 800 ng of neonycin sulfate. 31. The formulation of claim28, wherein
the formul ati on conpri ses about 5 to about 500 ng of neonycin sulfate. 32.
The formul atign of_ c ereln the faormul ati on conprises about 50 to
about 300 gof J&Bkﬂ?&tﬁ]ﬁ '%m*fét‘“ezg whereys thefprpuiplionfomatises Abat 13918 ¢h 28,

wherei n the fresmydhesuifae conpri ses about 150 ng of neomycin sulfate. 34. A
formul ation for the treat ment of fungus-i nduced rhinosinusitis, said

formul ati on (éOITpI‘I gg% out 7.5 to about 15 ng of anp hoterlcmo (b)
about 75 to about /3 6“ r“tett@atg’te@roéﬁlﬂéts iadyed ’ih‘r'i'f’ff‘ BH5iELsH tforf"lulﬁ‘tl?‘basone
propi onat e hawinpgsidghe foI |l owi ng particle size distribution profile: ii.

about 10% of the steroidal anti-inflammatory particles have a particle size
of less than 0.70 mcrons;_iii. about 25% of the steroidal anti-inflanmmtory
particles have a 6"Qrt| apayt 7- 300yl S mead apphorigindn ni crons; iv. about 50% of
t he steroidal antl -inflammatory particles have a particle size of |ess than

2.5 microns; v. aRout 7% of b Skl e RRkdar MIhARIBEA] MuRAhE Ol es_have

a particle S|ze of | ess m crons; vi. about 90% of the steroid
particles ha\PéOP"a"”ﬁélht‘i“thEe ’?i'%‘é'”%)t’art dedzedisiibuionprofifeicr ons:  and

ii. about 10% of the steroidal anti-inflammatory particles have a particle

size of less than 0.70 microns;

iii, about 25% of the steroidal anti-inflammatory particles have a particle

size of less than 1.30 microns:

v, 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 the steroid particles have a particle size of less than 6.0

microns; and

vil, 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.

35, A formulation for the treatment of fungus-induced rhinosinusitis, said formulation

comprising:

(a) about 7.5 to about 15 mg of amphotericin f3;
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vii. greater than 90% or about 100% of the steroidal anti- inflanmatory
particles have a particle size of |less than 10 m crons, wherein said
formulation is suitable for adm nistration to the nasal - paranasal nucosa.

35. Aformulation for the treatnment of fungus-induced rhinosinusitis, said
formul ation conprising: (a) about 7.5 to about 15 ng of anphotericin p; 43
(b) about 0.2 to about 2 ng of the steroidal anti-inflammtory

becl onet hasone di propionate having the followi ng particle size distribution
range: li. about 10% of the steroidal anti-inflammtory particles have a
particle size | eS8 t hdRUd 46 Rt £ Grfl thejsteroidalpstitinagupaimry pestomethasant dal

anti - i nf | ammatpedpjonma hivig tRSfoNewieg farfddd dideGlisBibufdrz@nde€SS than 0. 70 mi crons;
iv. about 50% of the steroidal anti-inflammtory particles have a particle
size less than 1.3 mcrons: v. about 75% of the steroidal anti-inflammatory
particles have a partitle @y 0padghersiseridabang-ipflastentesy particlesdisenm P89 of t he
steroidal anti-inflammatorysipaisizh 830 hayssa particle size less than 3.0

m crons; and vii. greater than 90% or about 100% of the steroidal anti-
inflammatory particles have a particle size |ess than 6.0 mcrons; wherein
said formul ation is suill abl ®0pled e Hersteetidahantiopflamsnaidye patid esl hapras rrtabal
mucosa. 36. The fornul ati ongRfieshdh 0h3hiPdns35, further conprising about 50
to about 250 ng of the antibiotic neomycin sulfate. 37. The fornul ati on of
claim36. wherein said fornulation is a sterile aqueous solution or aqueous
suspensi on suitabl e f ol adnibaitsObenf thsrteraidat andi-infasanaigra pahdssdiovanmos® via a
net er ed-dose spray punp bofiteli&s 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

vil. 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.

36. The formulation of claim 34 or 35, further comprising about 50 to about 250 mg of the

antibiotic neomycin sulfate.

37. The formulation of claim 36, 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.

-~

38. The formulation of claim 37, further comprising about 0.01% to about 90% by weight on

a dried weight basis of one or more of the following compounds:
(a) microcrystalline cellulose;

{b) carboxymethy! cellulose sodium;
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38. The formulation of claim37, further conprising about 0.01 %to about
90% by weight on a dried weight basis of one or nore of the foll ow ng
conpounds: (a) mcrocrystalline cellulose; (b) carboxynethyl cellul ose
sodium 44 (c) dextrose; (d) benzal konium chloride; (e) polysarbate 80;
and (g) phenyl ethyl alcohol. 39. A fornulation for the treatnent of
fungus-induced rhinosinusitis, said formulation conprising: (a) about 25 to
about 45 ng of fluconazole or itraconazole; (b) about 75 to about 300 ntg of
the steroidal anti-inflammatory fluticasone propionate having the follow ng
particle size dist?i bul¥Bfprofile: ii. about 10% of the steroidal
anti-inflamatory particles have a particle size of less than 0.70 m crons;
iii. about 25% of (dhhe sdhedu@inda chdaigk,- i nfl ammatory particles have a particle
size of less than 1.30 microns; iv. about 50% of the steroidal
anti-inflamuatory particles have a particle size of less than 2.5 m crons;
v. about 75% of tﬁg st RYGHEaF 8%304 - i nf | ammatory particles have a particle
size of less than 4.0 mcrons; vi. about 90% of the steroid particles have a
particle size of [®sS @Ay QicombiCrons; and vii. greater than 90% or about
100% of the steroidal anti-inflammatory particles have a particle size of

| ess than 10 microns, wherein said formulation is suitable for

admi ni strati éh toAtierawtstienior hatreatagabf frugessluced rhinosinusitis, said formulation

comprising;
{a) about 25 to about 45 mg of fluconazole or itraconazole;

(b) about 75 to about 300 meg of the steroidal anti-inflammatory fluticasone

propionate having the following particle size distribution profile:

ii. about 10% of the steroidal anti-inflammatory particles have a particle

size of less than 0.70 microns;

iii. 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. about 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 less than 6.0

microns; and

vil. 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.

40. A formulation for the treatment of fungus-induced rhinosinusitis, said formulation

comprising;
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40. A fornulation for the treatnent of fungus-induced rhinosinusitis, said
formulation conprising: 45 (a) about 25 to about 45 ng of fluconazol e or
itraconazole; (b) about 0.2 to about 2 ng of the steroidal anti-inflamrmatory
becl onet hasone di propionate having the followi ng particle size distribution
range: ii. about 10% of the steroidal anti-inflamuatory particles have a
particle size less than 0.40 mcrons: iii. about 25% of the steroidal
anti-inflammatory particles have a particle size less than 0.70 m crons;

iv. about 50% of épe steroidal anti-inflamuatory particles have a partlcle
size less than 1. % ni c#8HS? R 2boyhbure oAfbsypzdas isicerdrlgal anti-i nfl anmat ory
particles have a particle size less than 2.0 mcrons; vi. about 90% of the

steroidal anti-i ntH)am’r&toQtr 02 @%B&ltQhx%%fh@!@roﬁia%h%f?a‘nﬁnato?} BRIdnRERschban 3.0
m crons; and \vii, ater t han 90@6or about 100% of the steroidal anti-

i nf 1 ammat oryd'pboﬁfoﬂ‘ Behs el ipaparticy wedisybuligfdangehan 6.0 ni crons, wherein
said fornulation is suitable for admnistration to the nasal-paranasa

micosa. 41. The fornul ati on,ushi 10hArMHe3Rrddal ARinfdib RG] LGOURH hout 50
to about 250 ng of the antibiotic ngorrilman sdnfatlemg Hﬁ a?or rrurcatl on of

claim4l. wherein said forniifedts 830 P40 Bickngr i | e aqueous sol ution or aqueous
suspension suitable for adm nistration to the nasal - paranasal nucosa via a

met ered-dose spray pupp boatbght%%ﬂt?ftheItaﬁmcfaP{],ﬁmh@amn%égP rgélgs'md'azpagawther

conpri sing about 0.01%to about 90% by wei ght on sis of
one or nmore of the fol | ow ngedsaPeupdSmictdy: microcrystalline ceI | ul ose;

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

Vit 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.

41, The formulation of claim 39 or 40, further comprising about 50 to about 250 mg of the

antibiotic neomycin sulfate.

42. The formulation of claim 41, 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.

43. The formulation of claim 42, further comprising about 0.01% to about 90% by weight on

a dried weight basis of one or more of the following compounds:

(a) microcrystalline cellulose;
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46 (b) carboxymethyl cellul ose sodium (c) dextrose; (d) benzal koni um
chloride; (e) polysarbate 80; and (g) phenyl ethyl alcohol. 44. Use of a
formul ati on conprising: (a) about | to about 700 ntg of a steroidal
anti-inflamuatory, wherein the steroidal anti-inflamuatory is fluticasone
or a pharmaceutically acceptable derivative thereof, said steroidal
anti-inflammatory having the follow ng particle size distribution profile:
i. about 10% of the steroidal anti-inflanmatory particles have a particle
size of less than 0.90 mcrons; ii. about 25% of the steroidal

anti - i nfl ammat or y®har tPPREnnlelnlopspdipR) ¢ size of |ess than 1.6 nicrons:
iii. about 50% of the steroidal anti-inflamatory particles have a particle
size of less thancg. 2 dkeds@ns; iv. about 75% of the steroidal
anti-inflamuatory particles have a particle size of less than 6.2 m crons;
and v. about 90% of the steroidal anti-inflammatory particles have a
particle size of(d) esdepzgikanivg chlofidler ons for the manufacture of a nedi canent
for treating a fungus-induced rhinosinusitis in a manmmal. 45. Use of a
formul ati on conprj.si ng; | to about 700 ntg a steroida
anti-ianannatorf%fmhg?géﬁ%mﬁgﬂg%%roidaI anti-inflamuatory is

becl onet hasone or a pharmaceutically acceptable derivative thereof, said
steroi dal anti- ifsf| amiretyéethyl Heshiohg t he foll owing particle size distribution

profile: 47 i. about 10%of the steroidal anti-inflammtory particles have a
particle 44, Use of a formulation comprising:
{(a) 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 profile:

i about 10% of the steroidal anti-inflammatory particles have a particie

size of less than 0.90 microns;

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

size of less than 1.6 microns;

iii. about 50% of the steroidal anti-inflammatory particles have a particle

size of less than 3.2 microns;

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
for the manufacture of a medicament for treating a fungus-induced rhinosinusitis in a mammal.
45. Use of a 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:
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size of less than 0.75 mcrons; ii. about 25% of the steroidal
anti-inflanmmatory particles have a particle size of less than 1.5 mcrons;
iii. about 50% of the steroidal anti-inflanmatory particles have a particle
size of less than 2.0 mcrons; iv. about 75% of the steroidal
anti-inflamuatory particles have a particle size of less than 3.5 mcrons;
and v. about 90% of the steroidal anti-inflammtory particles have a
particle size of less than 5.0 microns for the manufacture of a nedi cament
for treating fungus-i nduced rhl nps r};éy tis in_ a mammal wherein said
formulation is suitablle for® of fhe gteroisly! %HB"?%%Pa%?Sélﬁ‘aesaaqmﬁhcosa
46. The use of clains 44 OI’SlZ@@fleWIBﬁ’lﬂ]ﬁlilhensf ormul ation further conprises an
antifungal agent selected fromthe group consisting of anphotericin,
fluconazole, and itraconazole. 47. The use of cl|aim46, wherein said

formul ati on conpri ses étboutaba”tr?g/"t%thﬁﬁ'ﬁﬁ’fdab@“dﬁ}aﬁmatoéhﬁqﬁ%'@ﬂ‘ﬁtei apapycles8. The
use of claim46, wherein sai#fof REsMdnati @RroaQNPri ses about 10 ng of
anphotericin (3. 49. The use of claim46, wherein said formulation
conprises about 20 to agbout fl uconazol e or itraconazole. 50. The
use of claim 46, wherei'n saﬁbE!“thg‘g’rPu fihs eiesiabwipriagwatoan sticlshayep rfticle
fluconazol e or itraconazolsge olkss ddhe.0sRro@f; cl ai m 44, wherein said

formul ati on conpri ses about 25 to about 400 ntg of said steroidal
anti-inflamuatory. 52. The use of claim5l, wherein the steroidal
anti-inflammtory has #he fAPHGRergheaieroide] asti-inflagwnagirg pariichesthiesrn nartistei | e: 48
i. about 10% or |ess of theigbelaimals aniclnt;Rfd ammatory particles have a
particle size of less than 0.90 m crons;

V. about 90% of the steroidal anti-inflammatory particles have a particle

size of less than 5.0 microns

for the manufacture of a medicament for treating fungus-induced rhinosinusitis in a mammal,

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

46. The use of claims 44 or 45, wherein the formulation further comprises an antifungal

agent selected from the group consisting of amphotericin, fluconazole, and itraconazole.

47, The use of claim 46, wherein said formulation comprises about 4 mg to about 30 mg of

amphotericin 3.
48. The use of claim 46, wherein said formulation comprises about 10 mg of amphotericin 3.

49, The use of claim 46, wherein said formulation comprises about 20 to about 70 mg of

fluconazole or itraconazole.

50. The use of claim 46, wherein said formulation comprises about 30 mg of fluconazole or
itraconazole.
51. The use of claim 44, wherein said formulation comprises about 25 to about 400 mcg of

said steroidal anti-inflammatory.

52. The use of claim 51, wherein the steroidal anti-inflammatory has the following particle

size distribution profile:
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ii. about 25% or less of the steroidal anti-inflammtory particles have a
particle size of less than 1.6 mcrons; iii. about 50% or |ess of the
steroidal anti-inflamuatory particles have a particle size of |less than 3.2
m crons; iv. about 75%or |ess of the steroidal anti-inflammtory particles
have a particle size of less than 6. 10 mcrons; and v. about 90% or |ess
of the steroidal anti-inflammatory particles have a particle size of |ess
than 10 m crons. 53. The use of claimb5l, wherein the steroidal

antl-lnflannatory is fluticasone prop i onat e having the follow ng particle
si ze di stribution bprof APR! 19’6‘3’&15568{“11@?%0'8?’ aPﬁ@f?P‘EﬁaWWdﬁ‘F‘céFﬁﬂ‘i“’e ARPISNES or v

particles have a parti eflessShaa® desigonst han 0. 50 microns; ii. about 25% of the
steroidal anti-inflamuatory particles have a particle size less than 0.90
mcrons; iii. about 50% of the steroidal anti-inflammator articles have a
particle size |esd- thaPPui2sre fyless ghide stprgidalgpiininlamswiopt pagt é g@@@dPWQPS”e

anti-inflammatory partbkgshdavem@droparticle size less than 3.5 mcrons; and
v. about 90% of the steroidal anti-inflamatory particles have a particle
size less than 5.5 mcrons., 54. The use of claim45, wherein said

formul ation conpriises abWhE0%onies of hpgierridal apfrindemaaiony pagiclss Spga|particle size
anti-inflammatory. 49 3bjesstif 3ushic@hs;cl ai m 45, wherein said fornul ation
conprises about 0.8 ng of said steroidal anti-inflammtory. 56. The use of

claim54, wherein the steroidal anti-inflamuatory has the follow ng particle
size distribution "pr of gpaut 75% or less of the steroidal anti-inflammatory particles have a particle size

of less than 6.10 microns; and

V. about 90% or less of the steroidal anti-inflammatory particles have a particle size

of less than 10 microns.

53. The use of claim 51, 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;

il about 25% of the steroidal anti-inflammatory particles have a particle size less

than 0.90 microns;

iii. about 50% of the steroida! anti-inflammatory particles have a particle size less

than 1.7 microns;

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

than 3.5 microns; and

V. about 90% of the steroidal anti-inflammatory particles have a particle size less

than 5.5 microns.

54. The use of claim 45, wherein said formulation comprises about 0.2 to about 3 mg of said

steroidal anti-inflammatory,

49



i. about 10% of the steroidal anti-inflanmatory particles have a particle
size of less than 0.35 mcrons; ii. about 25% of the steroidal
anti-inflammatory particles have a particle size of less than 0.70 mcrons;
iii. about 50% of the steroidal anti-inflanmatory particles have a particle
size of less than 1.25 mcrons; iv. about 75% of the steroidal
anti-inflammatory particles have a particle size of less than 2.0 mcrons;
v. about 90% of the steroidal anti-inflamuatory particles have a parti cl e
size of |ess tha icrons; , and vi reater than 90% 0 t 100% o

the steroi dal’ ant :)r-hfﬁsfel fﬁI%‘&I%?r‘y”h%%fPf?‘%f" "I?Iﬁ\')éom%"sﬁs?bﬁ'“ﬁgm%? 7813 Ieml‘%’ss t han
6.5 m crons. #Hbi-inflBhenawse of clai m 54, wherein the steroidal
anti-inflammatory is becl onet hasone di propi onat e havi ng the foI I ow ng
particle size dIS |but|on i t 10% of th e

anti-infl amme 6ory atts °5F13§‘P{1 hergnﬂﬁﬂeio angiy ’E’éf‘}“é"é‘éfy ﬁ‘fsﬁlgfnf% Ovébg P %ns;

ii. 25% of t hexediseibotichgirotdaanti -i nfl ammatory particles have a particle size
less than 0.90 microns; iii. about 50% of the steroidal anti-inflammtory

particles have a partl cg (I ess dtlhan f&" 5 mcrons; FO i V. bout t7]5% of
the steroidal anti-infP CI‘WI’E 6P§/‘ pirpidgaal QW@atﬁWpoﬁFFIeﬁ Veél"?‘@ F&8%° 'Bhan
2.5 mcrons; v. about 9Q90oE ntikrensst eroi dal anti-inflanmatory particles have
a particle size less than 3.5 mcrons; and vi. greater than 90% or about
100% of th roidal apti-jnf ry r I h r I i I
tggno g Ot m-ecfgﬁs?liic.ia %boult 2%%0 ﬁm’&%al anlp?nﬂtarl‘nrcnat%?y paﬁl\éﬁ:s hgeg%a}u!sl(e: sge (?fllezsg €ss

than 0.70 microns;

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

than 1.25 microns;

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

than 2.0 microns;

V. about 90% of the steroidal anti-inflammatory particles have a particle size of less

than 3.0 microns; and

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

a particle size of less than 6.5 microns.

57. The use of claim 54, 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;

iit. about 50% of the steroidal anti-inflammatory particles have a particle size less

than 1.5 microns;
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58. The use of claim44 or 45, wherein the fornulation is a sterile aqueous
suspensi on or aqueous solution. 59. The use of claimb58, wherein the

medi canment is in a metered-dose spray punp bottle. 60. The use of claimb59,
wherein the nedicanent is to be admnistered to said mammal as one spray in
each nostril froml to about 10 tines per day. 61. The use of claim44 or 45
wherein said nedicanent is to be admnistered topically to the

nasal - paranasal nucosa of said manmal from| to about 10 tinmes per day. 62.
The use of cla|m44 or 45, erein the farmulation further conprises an
antibiotic, wherein sd’8" rﬁ’?’ﬁ%eisfml:ﬁa'aaﬁﬂd g PhPA s SR marticleiza o6y on of
t he nasal - paranasal nuabsa.s mGns;The use of claim 62, wherein the nedi canent
is to be administered orally. 64. The use of claim62, wherein the

medi canent is to be adm ni é; gl [ ntr asall 65. The use of cl ai m 64,
wherein the antibi%tic %b%“tﬁ r‘r’{e/ Fﬁte@ "’éf‘é“ﬂa@@amﬁh@”&%eé Bfe aedickhsiealesy 45,
wherein said fornul ati aRanf3E hideins@edpri ses an antibiotic. 67. The use of
claim 66, wherein the fornulation corrpri ses about | to about 800 ny of
neomycin sul fate. 8. Theue f clai ) erein the fornulation conprises
about 50 to about ‘300 ngaf]e"’@lr ah Q)/ﬁfii:"’rbﬁ“tslﬂw’ﬁf @e sterpidglginti-p{lemipaiongpartiglesihpres s
wherein the formul ati on gagick s&t @kd théh @OMREAS. suspensi on or aqueous sol ution
in a netered-dose spray punp bottle, and wherein the nedicanent is to be
adm nistered _to said mammal as aone spray in each nostril from1l to about 10
times per day>®52 The use of claim 44 or 45, wherein the formulation is a sterile aqueous suspension or

aqueous solution.
39. The use of claim 58, wherein the medicament is in a metered-dose spray pump bottle.

60, The use of claim 59, wherein the medicament is to be administered to said mamimnal as

one spray in each nostril from 1 to about 10 times per day.

6l. The use of claim 44 or 45 wherein said medicament is to be administered topically to the

nasal-paranasal mucosa of said mammal from | to about 10 times per day.

62. The use of ¢laim 44 or 45, wherein the formulation further comprises an antibiotic,

wherein said mammal is diagnosed with a bacterial infection of the nasal-paranasal mucosa.

63. The use of claim 62, wherein the medicament is to be administered orally.

64. The use of claim 62, wherein the medicament is to be administered intranasally.

65. The use of claim 64, wherein the antibiotic is neomycin sulfate.

66. The use of claim 44 or 45, wherein said formulation further comprises an antibiotic.
67. The use of claim 66, wherein the formulation comprises about 1 to about 800 mg of

neomycin sulfate,

68. The use of claim 66, wherein the formulation comprises about 50 to about 300 mg of

neomycin sulfate.

51



69. The use of claim 66, wherein the formulation is a sterile aqueous suspension or aqueous
solution in a metered-dose spray pump bottle, and wherein the medicament is to be administered

to said mammal as one spray in each nostril from 1 to about 10 times per day.

52



