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I NVENTION 1. Field of the Invention [01] The present
invention relates to topical otic conpositions
containing an azalide antibiotic and to the use of
azal i dEORACAL OTIC €OMPOSITION STANDtMETHODS GRAOFICAL
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the Related Arts [02] Azalide antibiotic formulations
are known for the use in the treatnent of ophthalmc
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[08] Otic infections may be treated by local injection, systemic

administration, or topical application of an antibiotic. ~However, treating
infections in otic tissues remains challenging and/or problematic because of the
difficulty in delivering an antibiotic to the affected tissue.

[04] The simple and direct approach of topically applying the antibiotic
to the ear has several benefits, including the avoidance of side effects and the
reduced chance of developing resistant strains of bacteria as compared to
systemic administration. However, for a variety of reasons, many antibiotics are
not suitable for topical application to the ear.

[05] Another concern is that the antibiotic will be toxic to the ear. A
toxic response includes redness and swelling and/or discharge. Toxicity is

especially problematic for topical administration because it is a concentration



dependent phenonmenon. Wiile a drug nmay be non-toxic at

the m nimum effective concentration, an increase in
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adm ni stration may well induce a toxic response. The

fact that oral or system c adm nistration shows the

drug to be conpatible with otic tissue does not
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prone to the devel opnent of resistance by those

However, the do;ing of the known topical antibiotics is usually an extensive and
inconvenient regimen. Such an extensive dosing regimen is inconvenient and
obtaining patient compliance can be difficult. The greater the non-cofnpliance
with the regimen, the less effective the treatment.

[08] Quinolone antibiotics, such as ciprofloxacin, have been previously
utilized to treat otic infections. However, despite the general efficacy of
quinolone therapies currently available, there is a need for improved

compositions and methods of treatment based on the use of antibiotics that are

more effective than existing antibiotics against key otic pathogens, particularly



pat hogens. [09] The use of oral antibiotics to treat
otic infections in children has Ilimted efficacy, and
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orally admnistered antibiotics. [10] Thus, there
continues to be a need for antibiotics that are
effective in the topical treatnent of the ear. It is
cesteridl| imfectiopsovinddess pogsiectd thd develbpinieot of Iredistanice by those
effective agai nst a broad spectrum of bacteria and
tgadhogeais. be admini stered in an easy, effective
regi men. SUMMARY OF THE | NVENTI ON [ 11] Applicants have
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The treat t conprises topically applying an azalide
alﬂﬁ bi ot i ?E'SBS’ e Fortinugs "thﬂmtneéﬁff@bwghwﬂes thataare effective
or prevent infection in a tissue of the ear. [12] The
pRetlnitopigglir¢adment cofudles eare Udeisofdesiraldpi tmlprotide a topical
conposition containing at |east one azalide
dotmbladioncthhois effativetagainst harbad BpectAfin Webhctdfiatand that can be
use of a topical otic conposition prior to surgery to
sddefinidtéRdliRansedsg 6fdctiveebgindtd prophylactically
followi ng surgery or other trauma to otic tissue to
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ost -surgi.cal infection. As utjlized herein, the terns
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treating the ear. The treatment comprises topically applying an azalide
antibiotic to an ear in an amount effective to treat or prevent infection in a tissue
of the ear.

[12] The present invention includes the use of a topical otic composition
containing at least one azalide antibiotic to treat otic infections, as well as the
use of a topical otic composition prior to surgery to sterilize the surgical field and
prophylactically following surgery or other trauma to otic tissue to minimize the
risk of infection. The topical otic composition of the present invention may also

be administered to the affected tissues during otic surgical procedures to prevent

or alleviate post-surgical infection. As utilized herein, the terms "treat"”,



[13] The topical otic conposition of the present

invention is fornmulated for topical application to
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preferably sterile, and has physical properties

(e.g., osnolality and pH) that are specially suited

for application to otic tissue, including tissues that
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to the affected otic tissue during cleaning or surgical procedures.

[15] A preferred form of the present invention involves forming or
supplying a depot of the azalide antibiotic in contact with the ear for a sufficient
length of time to allow a minimum inhibitory concentration (MIC) of the azalide
antibiotic to diffuse into the cells of the targeted ear tissue(s). Once the MIC
threshold has been surpassed, a therapeutically effective concentration of the
azalide antibiotic will remain in the tissue(s) for a considerable period of time

due to its long half-life. Accordingly, an advantage of certain preferred forms of



Thus, a conplete treatnent regi men may involve only
one or two topical applications. [16] The present

WO pwentioen relates to a topical otic conmpositiBOT/US2005/022387
contai ning an azalide antibiotic. The present
i nvention does not involve nethods of systemc
treatment or a system c conposition. In one
SRB qIrSRRttinvendon &ppsamplised dosingpregimpan Feayextsenple, one or two
sust ai ned rel ease conposition conprised of an aqueous
dapiseh ginpticationshanay aprodileant isbffoiént, tasywol opieentration that an
suspendi ng agent and a wetting agent. In one
anhibitory koncenlativhi RneAiP eedidértninehy iRfctedStisdhl 6 deveral days.
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tofi spstgic fmeetmentearcs systemiechmpagitéen. Ihen@ambbdienent, the topical
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(17] Azalides are a known subclass of macrolide antibiotics.
Occasionally, the literature has also referred to these compounds as azolides, and
the two spellings should be taken as having the same meaning.

[18] The azalide antibiotics used in the present invention are
commercially available or readily obtained by a worker skilled in the art through
known reactions techniques. The azalide antibiotics can be formed from
erythromycin A, a naturally occurring compound formed during the culturing of
a strain of Streptomyces erythreus. However, it is not required that the azalide

antibiotic actually be formed from erythromycin.

[19] An "azalide antibiotic" may be a derivitized erythromycin A



fornms), for exanple at the 6 and/or 12 position. Such
conpounds are described in U S Patent 5,250,518, the
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reference. Gther variations relate to derivatives of

the sugar noieties, for exanple, 3" desnethoxy

derivatives and the formation of oxo or oxine groups
citructhee dagmg ai mgragenhatasm atserteel ditopdri ldceoheasing. Additional
described in U S. Patent 5,441,939, the entire
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reference. This patent also teaches that the adjacen
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activity. [20) Preferred azalide antibiotics are
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the entire contents of which are incorporated herein by reference. This patent
also teaches that the adjacent hydroxyl groups at the 11 and 12 position of the
lactone ring can be replaced with a single carbonate or thiocarbonate group. In
short, an azalide antibiotic for purposes of the present invention is any
derivative of the erythromycin structure that contains a 15-member lactone ring
having a ring nitrogen, preferably at the 9 position, and a sugar group attached
via a glycosidic bond to the lactone ring at the 5 position and at the 3 position,
and which still exhibits bacteriostatic or bactericidal activity.

[20] Preferred azalide antibiotics are represented by formula (1) and

pharmaceutically acceptable salts thereof.



OH 0 CH3 OCH3 (I) [21] R and R2 each independently
represent a hydrogen atomor a nethyl group.

wozmbersabd y at | east one of R and R2 i s a hydr@rese00s/022387
atom Azithronycin, the conmon nane for
N- et hyl - 11- aza- 10- deoxo- 10- di hydr oeryt hr onyci n,
corresponds to the conpound of fornula (1) where both
R and R2 are a hydrogen atompr Azit hromptdtee i s
disclosed in U S. Patents
the entire contents ofcu
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azal i de anti bi oti cr%
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name Zithromax(r) by Pfj
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effective in vitro tham, €
because azithronycin is an
nitrogen atom it exhibits Omproved eg) d-deapility,
half-1ife, and cellular uptake 1in conparison to °
erythromycin. The high uptake gnd retention of
azithronycin into cells, including phagocytic bl ood
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response to an infection within the body, white bl ood
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attracted to the infectious site. Wen the white
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and nore white blood cells

reference, and is the most preferred azalide antibiotic. One form of azalide is

the dihydride form of azithromycin (azithromycin dihydrate).

[22] Azithromycin has been used as an oral antibiotic and is sold
worldwide under the brand name Zithromax® by Pfizer Inc. Azithromycin is a
broad spectrum antibiotic that is generally more effective in vitro than
erythromycin. Moreover, because azithromycin is an azalide and thus has a ring
nitrogen atom, it exhibits improved acid-stability, half-life, and cellular uptake
in comparison to erythromycin. The high uptake and retention of azithromycin
into cells, including phagocytic blood cells, allows the systemically administered
azithromycin to be nonetheless preferentially delivered to the site of the

infection. The mechanism is believed to be as follows: The ingested



arrive at the infectious site and die, the
concentration of azithronmycin in the surrounding

WO 2®s0Es9RNCr eases, eventual |y surpassi ng the M/US08022387
at the infectious site, the azithronycin remains in
the tissue for a prolonged period of tine, due to its
Iong hal f-1ife, such that an effective concentration
efithzomytindsmpbsarbed tiproaghribe antestine imfoathe ddowl steedr from which
many days after cessation of admnistration. [23]
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of otic conditions that may be treated with the
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externa and otitis nedia, ear inflammation, ear
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believed to act as pathogens Iin acute otitis extern
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BRAFRELETE o550 of SRTBEIR, L fof gyimadave o cessation of
previogsl. been identified as being present both in
ﬁggPPﬁN“%§WS and in ears afflicted with acute otitis
externa infections. [26] Wth respect to the treatnent

&43lot i ti s Mbbeugh erighrommsin can gpachomanyind the étenes and fluids of
i nvention may be useful in cases where the tynpanic
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administration in or on the ear.

[24] The ear is susceptible to bacterial and parasitic infections arising
from both traumatic and non-traumatic related events. Infections are a concern
after otic surgery and precautions are correspondingly taken to prevent the onset
of infection. However, even without the invasive trauma of a surgical procedure,
infections in the ear and otic tissues often occur.

[25] Examples of otic conditions that may be treated with the
compositions of the present invention include otitis externa and otitis me(iia, ear

inflammation, ear infections and ear trauma. Examples of bacteria believed to

act as pathogens in acute otitis externa infections include “corneforms” or



t ynpanost oy, or to prevent such infections. The

conpositions and nethods of the present invention may
whzoasehed in the treatnent of acute infecti onBCDUS10hE022387

external ear canal, which are comonly referred to as

"acute otitis externa" or "ACE'. The antibiotics

utilized in the present invention have a high | evel of
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therefore may be useful in the treatnent of acute
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[27] The azalide antibiotic can be supplied to otic
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j . ic i rt but.the.,application is
3B 2003 B O I3 B ARG S e

conposi,tion contajnin osage formthat supplies an
TR arPriptiptons Yubos RS Beroumalenid . 68 mmepitions may
éﬁe potion of "topically applying." Al though the

tePpased o treak infections asspcinted yiihcetid sunginal gascedures, such as
canal . [28] The anount of azalide antibiotic topically
dupypanestomy, of teprévent tsoch infeatiorsr  [ihe wentpokitfo@e tandmethods of
in a tissue of the ear. This nmeans that the conditions
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the infection. Typically at |east about M C50 for the
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greater ampunts to the exterior will drive nore
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applications are used in the dosing reginen, it is

technique, and topical otic composition containing a dosage form that supplies an
azalide antibiotic to otic tissues is included within the notion of "topically
applying." Although the external surface of the ear is typically the ear canal.

[28] The amount of azalide antibiotic topically supplied is effective to
treat or prevent infection in a tissue of the ear. This means that the conditions
of application result in a retarding or suppression of the infection. Typically at
least about MIC,, for the targeted bacteria or parasite is delivered to the otic

tissue by the topical application of an effective amount. More concretely, the

concentration within the otic tissue is desired to be at least about (.25 pg/g,



possi bl e that one or nore of the earlier applications

wi |l not achieve an effective concentration in the
W@R006/023983ue, but that a |ater application in PEEUS2005/022387
regimen will achieve an effective concentration. This

is contenplated as being within the scope of
topically applying an azalide antibiotic in an
efrefrhblyeataldsinl 1igfdgW@Mehore SRAGRBIY ¥t RaSi 10!&/5. The amount of
appl i cation, such as consisting of one or two drops,
RAYaE &2 tdal) Ui i LM Rk L&t LR
(AAEE LR PERAREY B, bfe B e GRT R0R bihys be much
f. e,azahide antibiotic.wthi.n a.tissue of the ear.
g O Re combs R rbial. oPhiE nEnest B pSiasr A ipm bR up of the
the qtic conposition, a single application wll o
13731148 1Ay etR by ghe; ontes tigsue daxexs of the earcand shatnprnetration is to
of the azalide antibiotic wthin a tissue of the ear
fsomep extengseonvontrption edrivdry  TBhusarehpplyieg pgrehtarabimpuats to the
| east 24 hours [30] The topical application of an
azaétidewdhdiibe aidre ambipidiie insethd tissuegat or prevent a
variety of conditions associated with otic infection.
Ti2e] pr evenWiste :Oferiddf SFCiiplidatibied HLSsd & ARCAhg ?eghalen, it is
treatment prior to surgery as well as other suspecte

I BYEEd Bkt R it URRf Mt ach; j
JPAEE] 8 S BbAT S Sl GONLAGh BIBIEER gy an v
surgi cal,.procedures and ot her operative procedures i .
I FRGOLE U0 B4 e it el Bl er S5 S50 6P RS ggimen wil
PCI@USZOOS/ 22387 [31] The topical otic conpositions
JAchisYe P £LisAtve coRsAntERtionay Thés is sentemplatedaps Heing within the
prevent otic infections caused by a variety of
taeepeef tapisallyapebiing en azalidé avtihgtioun anaiffective aadunt. However,
one or nore of the foll ow ng organi sns:
empiyllyoa cirgle applieatson, puck assondisahs bf ase ofB#o drops, provides a
pseudononas aeri gi nosa. [32] The topical otic

GREPAsEutically Affebtife RbEEABatioRVE/E. |62 MY MEaARPlY Sthpresses the

to the surface of the ear, in an conposition

SEARBLAPLE 0 LRI ShTRE AARLER ullo SRR st
ia e%lﬁlgg%lt‘,l (?11{] %Illeg %1%%%1%% égg:fogﬁggfftﬁla: {f:écr:ne otsﬁ‘,?oln? acgiglrg{eea{};plication
will typically provide a therapeutically effective amount of the azalide antibiotic
within a tissue of the ear for at least 12, preferably 18, and more preferably at

least 24 hours

- [30] The topical application of an azalide antibiotic may be used to treat
or prevent a variety of conditions associated with otic infection. The prevention
of infection includes pre-operative treatment prior to surgery as well as other
suspected infectious conditions or contact. Examples of prophylaxis situations
include treatment prior to surgical procedures and other operative procedures

involving ear trauma or ear damage.
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any material or conposition that can contain and
rel ease the azalide antibiotic and which is

wa@eowpariobd e with the ear. Typically the otical PgT/US2005/022387
acceptable carrier is water or an aqueous solution or
suspensi on, but also includes oils and pol yner
matrices. [33] The topical otic conposition does not
d¢®Ht ai n cohlst tepierltadic tmmpasitéonspifytheapresgdainvynidon may be used
otically harnful to the ear. [34] Generally, for any
0b tidut gToprevpat biic uhfectioasTpasded s wattetyredfidseria or parasites,
di scussed herein, the anount of azalide in the topica

PhGAGRMRAS thoPNlifYed ol Bnet 38 hREE off tHe GONOW
10% %E%ferabfe gnDJ%tsoargeln t he raﬁges of roﬁ%l&gamsnls

Pty Ay AL R B

| | t |
! %{ ozezol 'ﬂ% o 1(2arl¥vgl pgsf{:\eoptof ft%‘? \i\%?eﬁeglra}; ISIgV)?glglﬁp éan L)e applied
B thpriities otape sa%fiﬁ&'}{/&%%%g{i‘?éa%%&@ﬁ? i thsresr Th topical otic

azal i de antlblotlc can be forned and used for topica
&ppiPPEtiony ey conprise | s udicayt acepptable yeAreiar| gnd athe azalide
aqueous suspension is forned of the poorly soluble or
iansibiatiz. €z aiticd By antdpbaldeicarri€iis ueed i abdofbidnde and includes
dosage forns can also 11 WO 2006/ 025923

Ray/ a0/ R 283 hoshonUaRd s @akiinednd sQBRRSiH Qilﬁld@santlblotlc
are known in the art. The concentrati on of azal

381&1?@1{11%%'1% 8%{3 iﬁ@ltgr\*r%@httﬁﬁ SQ% é&g@gﬁf zitlé;e bﬁ%gﬁ%c%g‘gﬁable carrier 1s
CEARlE o Reiebllf bRl ARt PRY b, ale8 iFfsiPRaG and polymer

0.01. to 596 nore typically 0.1 to 2% for fluid
156%ti ons and 0.5 to 50% f or SO|Id dosage forns,

ver, e cqnpositions are limted, thereto
F%g]e The fﬂ;‘? 801{1%])% i cPRpesi 8%31 profrntain F%“tuents that are-
present i nvention i ncl udi ng both oi ntnents and
pelogicahly ortpdigally harmfddottheeant is suited for the
sel ected route of administration. A viscosity in the
H3#ige of fGemerabyufor AnI0d the more particular compositions and methods

discussed herein, the amount of azalide in the topical otic composition may be in
the range of from 0.001 to 10%. Preferable amounts are in the ranges of from
0.01 to 5% and 0.01 to 2%. Particular amounts are about 1-2 %.

[35]  Generally, azalide antibiotics are poorly soluble in water. However,
water solubility is improved if converted to a salt form. For example,
azithromycin dihydrochloride has good water solubility. Accordingly, an aqueous
solution of an azalide antibiotic can be formed and used for topical application to
otic tissue. But, more typically, an aqueous suspension is formed of the poorly

soluble or insoluble azalide antibiotic. Ointments and solid dosage forms can also



30, 000 centi poise is useful for a drop. About 30, 000
to about 100,000 centipoise is an advantageous

WO e®60%9Ly range for otic adm nistration in viBCDUS2005/022387

solution or ribbon form The viscosity can be

controlled in many ways known to the worker skilled

inthe art. [37] The topical otic conpositions may
dtemsdrasotdivery romposifionhas afreknownnig: theuaftacFlenédcentration of
adj uvant s includi ng addi ti onal nedi canments, buffers,

aihlidx adeibictic prepérti ih)th@ditiésdoﬁ{]ﬁ)sitﬂﬁleé?'e\ﬁﬁg hiRBf-the dosage form,
t hi ckeners or viscosity nodifiers, and the [|ike.

i fel Iafe t ARk I+RG! - s0di . .
A0 B A0, T G RSP o o i

o5 ESPLT B  ShE 50 SuuPER i SO i

uj t apl e eservatives al so_incl ude: .
éojr ;5?4 2%’ é‘?‘pn{1 cpmRpositipns Ang 0-5:9) 3% fr selig) dosage farms, however,
par aben, propyl parabenl, phenylethyl alcohol, sorbic
aﬂ?ﬁG?%?Slgpﬁ%ﬁr%g@trﬂﬂ@lteﬂrﬁbth-o those skilled in the
art. Typically such preservatives are enployed at a

I[88lel of fThen fulDiMpical lotddo doynpwsitidiis. of 3fle present invention,
Preservatives may be used to inhibit mcrobial

dneltaifigedthWinherith @indlstisPEh AN MAZe ¥2@scosity that is suited for the
PCT/ US2005/ 022387 product when it is dispensed in

sbRetR Rutévk Béiﬂ?ﬁgtrﬁﬁeﬁ.aimgfséosi@g%eﬂggﬁ%%%!oz?nxeo.‘m about 1,000 to

quat er nary anmmoni um deri vati ves,

| O . benzyl iU chlor i | et .
R i B W IE R e R b TR AFE a5 200,000 centipoise s
benzet honi um chl ori de, organonercury conpounds )
@Phf 8BPOUSHHEFRPI retange yior st *Hflel,mﬁﬁgaw rBraggoys solution or
nitrate), nethyl and propyl p-hydroxy-benzoates and
gihhog formy dbe vigresipleanpeearhizollad domatny ems kinown to the worker
al cohol , phenyl et hyl al cohol and phenoxyethanol and
kdiadriesthefarar eser vat i ves. These conpounds are used at
ef fective concentrations, typically from about 0.005%
tld7labout 5THé4 togizpe ticngompositibas phey econdiiny 08) or more of the
sel ected. The anount of the preservative used shoul d

ellowingt Burfetddta) adleasd UhtRAiNS ddAYSofA! hedidadn®s, buffers,
i.e. a precipitate is not forned,

antioxidants, tonicity adjusters, preservatives, thickeners or viscosity modifiers,
and the like. Additives in the formulation may include sodium chloride, EDTA
(disodium edetate), and/or BAK (benzalkonium chloride), sorbic acid, methyl
paraben, propyl paraben, chlorhexidine, and sodium perborate. Suitable
preservatives also include: polyquaternium-1, thimerosal, chlorobutanol, methyl
paraben, propyl parabenl, phenylethyl alcohol, sorbic acid, or other agents
known to those skilled in the art. Typically such preservatives are employed at
a level of from 0.001% to 1.0% by weight.

[38] Preservatives may be used to inhibit microbial contamination of the
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and anti bacterially effective. X39] A fornulation in
accordance with the present invention may be

w@bysiozaabd y stable, that is to say no precipi t Bt BUS200$/022387
formover the shelf Iife of the fornulation, that an
effective and potent concentration of the active
ingredients wll remain at the end of the shelf-life.
[ pdHuThwhsolitiis Hispynad inhdnglerpranaltidosefcohtiendfseardican include:
conpositions may be enhanced by a surfactant or other

a@PRAtePiArgt SmebrI@MY 88fiva tivdsh @b&ANRH 018 ide, benzylammonium
sol ubility enhanci ng agents |i ke cycl odextrins sugw'as

pr dr I, osyd .and :

DD S eV, REEb, | DAEASY ; BT chtoride)
z | od r.i;n. A particul arl referred

sol U Fﬁﬁg&eﬁﬁéﬂg%rOrﬁggomw&fﬁf”é&?&%gflgmerosal’ phenylmercury

c clodex&%inréHPBC).,ln ne epbodi nent, the

cURLHEr (RPSRYIRSRGBEY Jdirate)s patbyb avsnprarsk pohdpky-beezaates and

-cyclodextrin, nore preferably 1%to 15%

rﬁﬂryl%tdwp@fp;hetamletbylcabqu benzylaaldolelephemylethyl alcohol and

preferably from2.5%to 10% hydroxypropyl - beta

- phyarloggiebtianih anComtlivansfSpresetvatiee£01 et ahRouafi®lare used at

13 WD 2006/ 025923 PCT/ US2005/ 022387 exanpl e,

Pétfecsior haheerdBatidiy, t#pidalBP From about 0.005% to about 5.0%, depending
pol yoxyet hyl ene/ pol yoxypropyl ene surfactants ?e.g.,

Rl ged bpes%ixﬁa%fve%) %%}&E)% HI‘ﬁ% % ount Co{f ofe )f)trnrésiéan e?tg\’re us9¢.should be

fatty-acid glycero yet ené glyco

sol ubi It nt s, such. as Oct axynal. 40, Tyl gxapol, and
Pt 1o thaf g sRitionis phy iealier eelor hbs PERSIPIFE ifypot formed,
the, art. and . ﬁixéures t hereof. The anount of
syrdpntibasteriatingiestiesed will depend on the amount of
azalide antibiotic in the conposition, with nore

JaPlbi | i t y Aedtrandetion ligedccoodange ewithr thempuesent dhvention may be
azalides. Typically solubility enhancers are enployed
aphyesidaglyedtable, thiatnis Go Gaorioopr2ijsitaye well gbvim depetitt §HB10Rfe of the
the ingredient. Preferable ranges are 1% to 5% and

Ofodiful dticd/othXe bh iefBcFELBAS poftilt WRcerRAIYH B the active ingredients
pyrol i done, polyvinyl alcholol, polyethylene glycol.

Thal %éﬁﬁidtit}'lxteﬁg%?més 1ikel p keep the other

conponents o opi cal otic conposition in

[40] The solubility of the components of the present compositions may be
enhanced by a surfactant or other appropriate co-solvent in the composition or
solubility enhancing agents like cyclodextrins such as hydroxypropyl,
hydroxyethyl, glucosyl, maltosyl and maltotriosyl derivatives of alpha-, beta-,
and gamma-cyclodextrin. A particularly preferred solubility enhancer is
hydroxypropyl-beta cyclodextrin (HPBC). In one embodiment, the composition
comprises 0.1% to 20% hydroxypropyl- beta -cyclodextrin, more preferably 1% to
15% hydroxypropyl- beta -cyclodextrin, and even more preferably from 2.5% to

10% hydroxypropyl- beta -cyclodextrin. Co-solvents include polysorbates (for
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solution, including the azalide antibiotic in
solution. The wetting agent helps the fornmulation to

WG peazkstnt o the ear canal. [411 The use of viBCDES1095/022387
enhanci ng agents to provide the conpositions of the
invention with viscosities greater than the viscosity
of sinple aqueous solutions may be desirable to
ienempls e wbsorlptteor2pf 60heandt i808, cpripoyetisylbiye/pbigoxypropylene
target tissues or to increase the retention tine in
shefaetints Seqh, \Piseasct F-68nFa8Ci 4 BA0BE cNGddGerinf Jhtty-acid
exanpl e, polyvinyl alcohol, polyvinyl pyrrolidone,

WCEVAI-IR)@)L&H&I@%'@ ig&*l-)gfl BSEYs, %H&yéolﬂﬁgiﬁ/ Iagngs llﬁugg Za’s Octoxynol 40,

hydr oxyethyl " ce se, carboxynet

I t.h ts k : th
SEREY RRRBLr i, eRiReChaten Ko BT Bl Photf At o acart and
t.a l | of, f 0. 01% 0% b ight. [42] A
Feixfrer Bepte BI° BHEUB G SN HCRRIBINSY risef 08U fenend on the

above- nentioned use of additional nedicanents in

asng fi azalige amtihetic im thel eompasition 29wy 0@B9 28lubility enhancer
PCT/ US2005/ 022387 antibiotic. A conposition

csepriosi grpater amahinde efntzhliddsi c, Tapicaldyli dolwhsitity enhancers are
medi canment, and an otically acceptable carrier can

achpdosedigacy kvl of fipi 0.91%a6 1207 154 ﬁv@gg}ﬂraeﬁeﬂdiﬁlgl AWHeQhgredient.
treating or preventing multiple conditions or

ProRL BB SipdltaRee . | b, ti08a e nts,".
whi ch can tl){egépr esen?bSlt(iang%dof tﬂeéoota?é ﬁ’%%tgs tﬁggﬁgﬁ include

e h herei n ihncl udi ng f.l ui.d,and sol jd .
PRI ZpEtalEHe  Bof ol Rh el Pouv el Biin abeplui e sotubility
efficacy i,n otic applications and which are . L
BEFBS THY PSIP 5o ERa 24N COmRPPEI 8 ol hari@pigal Itictfemposition in
ear. Typically, the additional nmedicanments include
selnsionginduling ithe agalide antibiptioin solution. The dveftfingagent helps the
than an azalide antibiotic), antivirals, antifungals,
forestlhtibn ¢e spreatiintafHeammrahosly agents, i ncl udi ng
steroidal and non-steroidal anti-inflammtories, and

)i - al | erDh&usdeMtiscos|t9 ThhEX&AR!28n&f toSitbl ! the compositions of
medi canment s i ncl ude am nogl ycosides such as

the invention with viscosities greater than the viscosity of simple aqueous
solutions may be desirable to increase absorption of the active compounds by the
target tissues or to increase the retention time in the ear. Such viscosity
enhancing agents include, for example, polyvinyl alcohol, polyvinyl pyrrolidone,
methyl cellulose, hydroxy propyl methylcellulose, hydroxyethyl cellulose,
carboxymethyl cellulose, hydroxy propyl cellulose or other agents know to those
skilled in the art. Such agents are typically employed at a level of from 0.01% to
10% by weight.

[42] A further aspect of the present invention involves the above-

mentioned use of additional medicaments in combination with the azélide
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am kaci n, gentanycin, tobranycin, streptonycin,

netil mycin, and kananycin; fluoroquinol ones such as
waqs/oiozxaci n, norfl oxaci n, ofl oxacin, trovafPr@Oresins022387

| onef | oxaci n, | evofl oxacin, and enoxacin;

napht hyri di ne; sul fonam des; pol ynyxi n;

chl or anpheni col ; neonycin; paranononycin;

coltibotieret Mateempostiint recagipmisingareoomzalide antibiotic, an additional

tetracyclines; rifanpin and its derivatives

(theditapht)Sa x)d arC YEic@H$rddieptabR! datrddit 34 ,advantageously simplify
cephal osporins; anphotericins; fluconazole;

fddginifpatien el A& 7
corticosteroids; g]?bgvi o?ren%a%qwﬁtr rleg%?ﬁ%%ket@r ofondltmns or

| b ’
SHBIALER SR, T8 nARSTARELA i an o resen

at her caments are eraIIy ent_in a
e o wnmfé%rﬁqffﬂn%eaw’%sg egeits itipg duig) and solid
wor kers of ordinary skill in the art. These anounts

dPEmgentieal PRaTRacaiticallie aetiegecampdunskh disoimg 0 efficaty in  otic
5% nore typically 0.1 to 2% for fluid conpositions

15 plia i 006 A 04 5elRish REE/doSHROIOB2BBEn wradide reartifotsc bad with the
50% for solid dosage forns. Qic infections are

fga@uenypiyaldy; C Ol aad el oM nfédi etk O Phdd rtﬁ;héf‘feﬁ&ikﬁgtlcs (an
otic or surrounding tissues. Simlarly, otic surgical

REAARGKE Fhat If@'ihf%x%fﬁ ¢h rans Kza18fe Hhu;ibﬁ?fc?' wlf&lg A8 fungals,

frequent y al so cause inflammation of the’a

t sent. invention.i .udes, ta
cdéfre%%hs? clso;ggl b ﬁlﬂ?amma e ﬁeagel‘r]lés aftq i PRt Ett?f?‘gﬁfa?&dl \I}‘iof‘)?temldal
of oneq mr e antlaﬁlg]r swlththe anti-inflammatory
Orb?‘?eani rallergicagenatsr non-steroid agents
]a Si ngI e conposition. [44] The steroidal
i nf | alramples efgantableomediramenss irdudaneemnoglycosides such as
i ncl ude glucocort|00|ds such as dexanet hasone,

| cohacd ngentamiy ciax dblraeyycimr sdepteaiyoiis, ndilegiein ohdh &anamycin;
acetate, fluoronetholone, and hydrocortisone. [45]

PuaogtiRsRRs sedh \eat kiRsflGtieth, afoMloRacinat ofldM@cin, trovafloxacin,
5,223,493, herein |ncorporated by reference, may al so

tl‘é‘rn‘éﬁ@fiiaculf> ar 11év%ﬂ'o§£c1ﬁ onmpAHn déndﬁ% {ud :S Ilﬁﬁgﬁge L 2 | sulfonamides;

derivatives of dexanethasone suc
egoh}%xy%%r 'V tlcl)r\é%%ph%fmcol neomycin; paramomomycin; colistimethate;

bacitracin; vancomycin; tetracyclines; rifampin and its derivatives ("rifampins");
cycloserine;  beta-lactams; cephalosporins;  amphotericins;  fluconazole;
flucytosine; natamycin; miconazole; ketoconazole; corticosteroids; diclofenac;
flurbiprofen; ketorolac; suprofen; comolyn; lodoxamide; levocabastin;
naphazoling; antazoline; and pheniramimane. These other medicaments are
generally present in a pharmaceutically effective amount as is understood by
workers of ordinary skill in the art. These amounts are generally within the

range of from about 0.01 to 5%, more typically 0.1 to 2%, for fluid compositions
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dexanet hasone." [46] The preferred non-steroida
anti-inflanmatory agents are: dicl of enac,

wo baslo2yoedf en, ket orol ac, and suprofen. O her PCT/US2005/022387
non-steroidal anti- inflammatory agents useable in the
present invention include: prostaglandin H synthetase
inhibitors (Cox | or Cox Il), also referred to as
ayid [fea Yoe nsEs fypeolid dodage forpe. || i nhibitors, such as
nepaf enac, anfenac, indonethacin, naproxen,

i bu pr thi%rinfe*éh@{ﬁ ﬁf@ﬁ'eqﬁé{tgpé&ﬁﬁl%anf@%ﬁi‘nﬂém%ﬁ?n of the 1nfected

perX|can1 sul i ndac mef anam ¢ aci d, “di fl usi na

%5 %61‘1%11&19#%@5 fs‘?ﬁ%[r 1?% %igler%ga)i gp ([))(f%{d%ﬁés that create a risk

unetone pheny

R&P g ‘f?sﬁ%%ﬂc gwa“iﬁ?bpm iR h Haeafigred tissues.

selectlve i nhibitors, such as NS-398, vi oxx,

RIGSH, 1nwsntion ipelyes: tonicad oo mPPS DS AHoE /combdRs the anti-
PCT/ US2005/ 022387 and S-33516; PAF ant agoni sts, such
apfegiveogativity #mmgmore/s@mmggcs wpafthatanti-bdlaaimatory activity of
m nopaf ant, E-6123, BN-50727, nupafant and nodi paf ant;

BDE of Yhore Bhdrbid @rison-steedid agentsi ikl 0singlerdoafpokitiore,
rolipram filam nast, piclamlast, cipanfylline,

C(2]1088, VrHd %Qélpﬁldaﬂ:-r ari$-2laftital®§’ 8 entQPonQ&;l #teseBYRnvention
205297, CP-220629, SH 636, BAY-19-8004, and

hadilgen gﬁx%t)corh@&'dg' tQlch 9fs (fé&ta%'tﬂgsoﬁﬁ()dﬁ%ﬂrgﬁnols u %tﬁwxolone

as inhiBitors of the NFkB transcrlptlon factor
t O o _tho

S R SIS B ook
i -infl Or%ﬁﬂ S. contalne qj % .

osi t i onSXYReRE YAV, RUGR 85U v HatyNpy 51833483, herein
on the agent or agents sel ected and the type of
IRforReRMETd B referenset mewt dae bymeedoRenineylar compowdy inghide "21-
sufficient to reduce inflamuation in the targeted otic
ethayuderivasiveswwindexaopitbasonei ppidhc as iaoAl bengyleether derivatives of
conpositions to those tissues. Such an anobunt is
dekamedchsboe.” herein as "an anti-inflammatory effective
anount”. The conpositions of the present invention
2g] cont ai Th@N§roferfeA € naAisterbitfall 2aMNAML-HVaRRRRLS | Redlts  are:
diclofenac, flurbiprofen, ketorolac, and suprofen. Other non-steroidal anti-
inflammatory agents useable in the present invention include: prostaglandin H
synthetase inhibitors (Cox I or Cox II), also referred to as cyclooxygenase type |
and type II inhibitors, such as nepafenac, amfenac, indomethacin, naproxen,
ibuprofen, bromfenac, ketoprofen, meclofenamate, piroxicam, sulindac,
mefanamic acid, diflusinal, oxaprozin, tolmetin, fenoprofen, benoxaprofen,
nabumetome, etodolac, phenylbutazone, aspirin, oxyphenbutazone, NCX-4016,

HCT-1026, NCX-284, NCX-456, tenoxicam and carprofen; cyclooxygenase type II

selective inhibitors, such as NS-398, vioxx, celecoxib, P54, etodolac, L-804600
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amount of from about 0.01 to about 5% or in a range of
fromabout 0.1 to about 2% as discussed above for

wo bmemeided i onal nedi canents, or in a range of PCDIS2005/022387
about 0.01 to about 1.0 wt. % [481 The aqueous otic
conpositions (solutions or suspensions) for use in
the present invention use water and have no
pimds Bdldsg b BAEYamtmgatistsg shiyh harSH-87417 003 87491€ MBT-299, apafant,
Typically purified or deionized water is used. The pH
| sepadhnts treihop Bfansd -G BN BT Ohegh ek | dh B Rbdipafant; PDE 1V
otically acceptable pH adjusting acids, bases or
biwh{igicks! Osutht Mg 4o, 3gﬂﬁlf§ﬁin§,bo%gi8??xg, t féllat%frlglgst, piclamilast,

Exanpl es of acids inclu acetic,

LSELPAAOTRALEE, VYFAOED. LS Gy i, D
SR BT 9ah, R0 o T D 0S50 e o

| act ate, tronetham_ ne, THAM

(PHPERY BrefirAonh§Rcina s inbikiteraod Yhe AHRKR trenbérigtiorstict®; or other
and buffers include citrate/dextrose, sodium

g arame toraragent ulnwin by thbee akidlediintthe ast. of t he

af orenenti oned acids and bases. pH buffers are

i[4f} oduced That @ntéerptiokiof the aniRinflahRatorst 2®s Rbhtained in
and to inprove product tolerance by the user. The pH

rthi @emplasitlotis RE the Prekeft iﬂ\/b%lioiﬁh@ilpﬁ@tﬂa%e(? l()ﬁst Hra%]el(l{%r agents
ro

of the aqueous otic conposition is génerally

ak@idted Andihd 'tﬁﬁarm{ iﬁﬁa&%ﬁ@iﬁgt}%ﬁteép%h@%wh%nr{?arlt?ons will be

preferably from 200-40 necessary,

! re. can be . adjusted b si.ng .appropy.i at e )
SR B SRR iof Sh B rredey e ShRa P Iowing copical
salﬁs or eg%'gients”.Sodiu chloride is ﬁreferred to
AFBIEX AL ib GUPBPBYPRS 19 fhAse, tissHes-amyGh e smoypkisurpferred to
a;%oyide'yanging from about 0.01%to about 1% by

eiR: as aAl phiefieflammateyoaffetiviet amoosYs t Theboemp@itdsté of the
by wei ght, based on the total weight of the
duapadi Inventionr may ygeingain yneloedmoks wintalrdlammaatut sgedlts in an
one or nore salts made up of cations such as
pobasgi affrommbont 001 ©oghown5360r i@ range of from about 0.1 to about
2%, as discussed above for the additional medicaments, or in a range of from

about 0.01 to about 1.0 wt. %.

[48] The aqueous otic compositions (solutions or suspensions) for use in
the present invention uée water and have no physiologically or otically harmful
constituents. Typically purified or deionized water is used. The pH is adjusted
by adding any physiologically and otically acceptable pH adjusting acids, bases
or buffers to within the range of about 5.0 to 8.5. Examples of acids include
acetic, boric, citric, lactic, phosphoric, hydrochloric, and the like, and examples of

bases include sodium hydroxide, sodium phosphate, sodium borate, sodium
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| i ke and ani ons such as chloride, citrate, ascorbate,

borate, phosphate, bicarbonate, sulfate, thiosulfate,
waniolhorded f at e, such as sodi um bi sul fate, amPeEIi/UR2005/022387

sul fate, and the like can also be used in addition to

or instead of sodiumchloride to achieve osnolalities

Wi thin the above-stated range. Simlarly, a sugar

gitrhteas reednimol ,acdtatby oseqdisor bi laatategl ucnseethachihble THAM

i ke or glycerol can also be used to adjust

dediztyalrokymehyl mibeemb Haineh! afd | theCHEPOS BhiteNaf Hlfﬁ%rs include
present invention should achieve a sufficiently high

telit2 8462 GORRE N LS Bl P Bicdh bdhaRe, M ABHUA 8808 SR Hl%ur?s of the
sinmpl e d05|ng regi men can be used to freat or preve

%Z@B?%ﬁ%;?g A 25hd 'b%?]ésnféﬁdﬂu%&% raé‘lgr?f’\{‘\lg)%&fo 36“12? gﬁ% product to
Iéﬁ%/‘u%é'i\‘/ g*f? ?‘?11"%‘%%0%@? B P RPotalragees fetheasera The pH

depot rs to_a source of azalide antibiotic that
1?*%% g#ﬁﬁ§57éhoved by the ear clearance

nechanlsns This allows for continued, sustained high
déPcent r at Thasoghotie aptegsureafiry ifothe aquebes potes eninposition  is
the fluid on the surfaces of the ear by a single

geperadbt ifom  dbower alilliosiola KelOstfedo taltut 400 mOsM, more
absorption are dependent on both the dissolved drug

qesfeesisly afroan 2006L00h& Gt Attt ndwsaafyorth@f ogxﬂ@u@gh@és‘ﬂ&% can be
tissue with the drug-containing fluid. As the drug is

n?@éf@&j b?%sﬁh? A YO Eiatd afnlagn{é o }ﬁlysﬁﬁ 18:{15@93&) OBEAI?};] acceptable

the ear tissue, nore drug I's pro
.80l v e enlshed f UId fronlthe d
%gﬁ (kc g%(%lgileﬁgigy,é Iaﬁe ué}g BHE 45 FESETT o AR ae“é%f’%“giﬂa%g physiologic
C|I|t tes | oadj otic.tissue in view of the
5o d bl o g, chlride SaneRe Pty abput h81% o about 1% by

generally water-insoluble/poorly soluble azalide

arright, sndayeferpblyfsgmsabenh 0 Obfeto ahaityP.45% bl weithtbpsed on the
the azalide antibiotic into the otic tissue. As the

aetal ivcbéghatnifithe cbinposipiencareatypiatlfased i Equivederet drhousts of one or
accumul ated therein and not readily renoved due to

lrh&el il hadé-dp bfcathths"@ich &7 pbiadSiudi)tdBidhivvm! Sodium and the
"punped" in, the tissue

like and anions such as chloride, citrate, ascorbate, borate, phosphate,

bicarbonate, sulfate, thiosulfate, and bisulfate, such as sodium bisulfate,
ammonium sulfate, and the like can also be used in addition to or instead of
sodium chloride to achieve osmolalities within the above-stated range. Similarly,
a sugar such as mannitol, dextrose, sorbitol, glucose and the like or glycerol can
also be used to adjust osmolality.

[50] The topical otic composition of the present invention should achieve
a sufficiently high tissue concentration with a minimum of doses so that a simple

dosing regimen can be used to treat or prevent bacterial or parasitic infections.
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concentration increases and the m nimum i nhibitory
concentration threshold is eventually reached and/ or

we@mweezoe thereby | oading the otic tissue w tCEESI0DZIE2387

antibiotic. By significantly exceeding the MC50, nore
preferably the MC90 | evel, provided the toxicity

limt is not exceeded, a therapeutically effective

& eleist erat, | @ prefelrtedr mumwinmdsnf&ﬁﬁné l&syfpﬂlﬁhga@ depot of
extended period of time due to the |ow clearance rate

Qizalile aAZMidtileiRBsAtALOWith tROTuEMEd b ear! NUS depot refers to a
dependi ng on the depot, one or two appl i cations h%y

d S reqi neng.l ndeed,, su a
R, %é%q%‘? %@3.&@21% s isp5e IRy RISSEN BY TR for gparance
200 / 02592 820 5/ 022387, treat t . concentration

PRI 1 c lovsigE contined: spstainesbhighsopesyitrations of azalide
|nv lves oq$ to two doses per da¥ over a one to three

16 &%, PenBresept éﬂe‘i}’&bﬂyl Onethy sunocerosbshe rear by a single

single day, to provide in vivo at |east a 3 day
wapphcateon. bndenerel.at is/pélieaketl hat @babaption eaé depéndehd3h both the
A depot can take a variety of forns so long as the
alissolvebd drogicbheniteatictbind thedéithélatliratiod lé)ffi:h&é;a;@}nal tissue with
concentration levels therein and is rel easabl e

the rcﬁ{lEQ:Uhﬁﬁﬂl ahid heyd ﬁpé)tdrhé i8%en{faq l#% cfegF?x?/c%dof the fluid

fromthe ear depot generalfy remains Tor a

l%gxg};btr a}%ﬂgﬂt{b‘ﬁt fito %flé Ghr @%im glr Z%Jirea rltfgnll é%g?fdgaﬁggr glssolved into

and nore pre

t hat th t he depot
gge F??Bﬁfﬂnggﬂgnggnepaﬁ gntrg:otsg i s exhgusted or

?%ﬁared fron1the surface of the ear prior to the

it cat ed. Atsordinglyn the Hee obnisenpimere easilysfadidisates daading of the
remain for up to eight hours or nore. Typical otic
dtipdisstieimmiaw of tuetypipallyustowp anyltewi Enetiapienia0nsf the generally
ointments, and solid inserts. Polyneric suspensions

aragert- hsofmﬂé/p@cﬁef asohitle faldé OdntibiStiy. eSERE ddpye rJ;Iaho@ffectslvely
and w |l be discussed subsequently. [53] The topi cal

Qlovdly CHARPS khd QXhlIRYaifibtic frﬁ@ tﬁ@ bt Biss @) R bhe %ﬂ'ﬁld% antibiotic

sol ution or suspension nay be a petrol eum an

fmbhét‘i"gﬁsmﬁ@ Stk ik (fibls' asccg%%?agted therein and not readily removed due

to its long half-life. As more azalide antibiotic is "pumped” in, the tissue
concentration increases and the minimum inhibitory concentration threshold is
eventually reached and/or exceeded, thereby loading the otic tissue with azalide
antibiotic. By significantly exceeding the MIC;,, more preferably the MIC,, level,
provided the toxicity limit is not exceeded, a therapeutically effective
concentrafion will remain active in the tissue for an extended period of time due
to the low clearance rate of the azalide antibiotic from the tissue. Thus,
depending on the depot, one or two applications may provide a complete dosing

regimen. Indeed, such a simple dosing regimen may provide a 6 to 14 day
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the active ingredient, such as 0.1 to 2% and

exci pients. Bases include mneral oil and silicon oi
w@owbzsaed ons thereof, but oil bases are not |Pai/USM05/022387

thereto. Since azalide antibiotics are frequently

only sparingly soluble in water, an oil is an

acceptable formof admnistration. An oil is usually

apqlthiat asondbnBation Rithin the SiSatkas! adpr&brl Jodifig regimen
that they are, are nessy, and nmay be

' hent ' o4], An
SIEA0LPYASBL S SRR 5P 50y L PSS i, My rtra

present ﬁ120 WO 2006/ 0 59&3 PCI/U82005Q3§2387
R AT BIIOST LT PBls AR IRErPEaa b ahdeast,e 3 day treatment and
containjnﬂ the active ingredient. The matrix is
thHedaPicglly apofgnbieatlent he active ingredient is

eneral ly di spersed therein or bonded to the pol yner

2k i x. ThA depot ven takg adadety offosinewsbylong es ¢hes adalideoamtibiotic
the matrix through dissolution or hydrolysis of the

cauabenirobied, in gufficiént saitenEAbi0d! IEBIsS thdreth RAAY IE kreleasable
i s bioerodible (soluble) and the dissolution rate

ttheredfm Gl oAt (i dbp& {chGPs@ ARt ferlivddNEoRf thY $ar. A depot
ingredient dispersed therein. In"another form the

%%\%%ﬁgf g Jslh ;&P?/taleg%f;%&ft ’r%.lteg%h%xq%ﬁn{iglash?g{o%? l}<)§eferably

a hydrolysis to ere el eas

activ i ngredi,ent bongded, .t heret r di spersed .

B35 2 Mote SR bne THRE 2l Goas sl o he G gepmains’ means
surrounded with a polyneric coating such as in the
Hiateeher $he (apar @omPorkion; ethe Agalida pasbinia isxexltamsted or

further control release as is well known in the art.
Theargd rfdemothe durfese sofs yhe adsire pfior tos ¢hasindioméd itkmar &n  some
wel | known in the art. The azalide anti biotic can be

cinstpdiments] the depet ¢t FdrfainnBt @i )l eight Bb@esSRMre. Typical otic
anongst the nononer conposition used to nake the

bt forABliREIuAL aBLb&s pddyRetY TREderRidnoinfREn &MBHE SoRd inserts.
azalide antibiotic is generally fron1a%out 8.1 to

Y £ udoihisfdls! oy ? % The insert can _be.
plé%gga g%ﬁenglns o%% %gthgég?%%&%%ansﬁé%ﬁégﬁgﬂﬁéﬂYmﬁm“land
USﬁq)Hﬁsh0|d tq% insqﬁt in position, by either the
SafliBe{isqissed, suRRSAPERtly Ny i s general Iy located in the

§54] The topical otic composition may be in the form of an oil. The oil
solution or suspension may be a petroleum and/or silicon base to which is added
the active ingredient, such as 0.1 to 2%, and excipients. Bases include mineral
oil and silicon oil combinations thereof, but oil bases are not limited thereto.
Since azalide antibiotics are frequently only sparingly soluble in water, an oil is
an acceptable form of administration. An oil is usually applied as an ear drop.
The disadvantage of oils is that they are, are messy, and may be
uncomfortable/inconvenient to the patient.

[54] An insert may be another topical otic dosage form of the Apresent
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canal . A variety of shapes and anchoring
configurations, if any, are well known in the art.

wozmbersabd y a bi odegradabl e or bi oerodi bl e pol BeEUS2005/022387

matrix is used so that the spent insert does not have
to be renoved. As the biodegradable or bioerodible
pol ynmer i s degraded or dissolved, the trapped azalide

anbemtion.i dnbérts e eamPisedVof RONABrik NSATdiAingAthdh@WelRgredient.
long termrel ease and hence only a single application

i . . | .

G4 PRIKESELIRIRN, DR300 e RGN A SatG bbbt disporsas
P JS200 2387 d nf or t,.abl .0 th . .
By 5 HeBAERS R roBiaSor PAYERS 1 1 Gplitel Mggsdient is slowly
co os'&ion of the p eseqé ,iqvention I S an aqueous

JEIorae o s madriarthrengiedisselubigasy hyideolgristidhe covalent bond,

azalide antibiotic or the polyneric suspending agent ,
iefc.s Jspepred embodimentsedibe peliimen ihakioprpdille (soluble) and the
properties as descri bed above. Typically the azalide
atissobutaon cates thereof waperumimb thet Fudewgle tdtei &f 1S §et¥e ingredient
for the azalide antibiotic to be in solution (water

sdibpiised therdif! fini AnstBkrtfoAnl, ARE HdlyHes PBAKHLNs| & biodegradable
significant anmounts generaliy no less than 5% in

. r T 1 bk re d i
SdIRREr RRASH e‘gah\ﬂg a(h)v&rf) s0DP 85 2{3}?2?%%3 sc‘%rﬁgé%lgtyz rree?)’ls?: the active

relatively hi total conce
suspendi.ng. agent..is . preferably.a suspensign (i.e, L
BB BoRHFL diekrtsl oRafiePOiber tBERRY  ainoix and active

wat er..sal ubl e suspen&i g.agents are also suitable for
JBETSHe canshr SurerB e‘gf"”tb{ A Polyasni¢ieoatinyg st acin fhresandwich
suspendi ng agent serves to provide stability to the

SikBprenes oh mafaix{matnicrashive/mateix doifuethee dwntmwl ablepbe as is well
dosage formin the ear. It can also enhance the

sustvai itethe arteaThe dfindd of dolytnars suitabk OF Wsotds 4 oIS are well
release tines and a nore uniformrel ease curve A

Viaioiat Gn aigenbrtl. S e @zaAMe dntiBiotic"BLPR aRPEALH Nt the matrix
the canal .. [56] Exanples of polyneric suspendi ng

%@fétrfali &Ch%g’ﬁf%%xs%ggft tﬂ@lxﬁgxﬁtﬁgéﬁ %gﬁng%)yl@*lfli’l%eg( F(j ’make the

pol yvi nyl py one, ysacc e ge
C | osi,c .polyners li.ke hydr.oxy yl . e e
TRl R BORD R PSPt BB PR ppunt of acalide antibiotic is

generally from about 0.1 to 50%, more typically about 2 to 20%. The insert can

be placed, depending on the location and the mechanism used to hold the insert
in position, by either the patient or the doctor and is generally located in the ear
canal. A variety of shapes and anchoring configurations, if any, are well known
in the art. Preferably a biodegradable or bioerodible polymer matrix is used so
that the spent insert does not have to be removed. As the biodegradable or
bioerodible polymer is degraded or dissolved, the trapped azalide antibiotic is
released. Although inserts can provide long term release and hence only a single

application of the insert may be necessary, they are generally difficult to insert
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pol ymers such as polynmers or copolyners of acrylic

acid, as well as other polyneric denulcents. A
weemberwexl pol yneri c suspendi ng agent is a watBIT/US2005/022387

swel | abl e, water insoluble polynmer, especially a

crosslinked carboxy-containing polynmer. [57]

Crosslinked carboxy-containing polyners used in

RHEGrk GinBemEditable 22 MDA, 025923 PCT/ US2005/ 022387
invention are, in general, known in the art. In a

ferred t |
é%m at Ie‘gg?& %out fgx(s)rgl anéﬂ(grté ?ggﬁgy?&ggn&tgout gfresent

out. 99. 9% b ht .. based on the to f )
e ?%ém is ar"es%%%%sa}ohﬂsﬁ%c SRR B dept g azelide
noet hyl |y unsaturated nDnoners (al so
iqt Efrfgltiﬂﬁ PGSR HEIZAGEASS susPEBed in Ay pqueous medium
yners) Acrylic acid is the preferred
mmghecmqparmms desrodtedyakmvee c Alypicallystheuazelizle antibiotic is in
nmononer, but other unsaturated, polynerizable

(saslbm»sy}m atthaigh rig isquoesibles forstizh agalidethitibioyici & be in solution
acid, ethacrylic acid, -methylacrylic acid (crotonic

@ﬁhﬂa)r, sdthBle) oFEbdid | @ 88188bA aff if sﬁx@ﬁ&?&b& iACdiificant amounts
trans--methylcrotonic acid (tiglic acid),

gQHéﬁéllﬁrrﬂ)t lgFé heC54) in em‘fﬁf %ﬁxg@&{vyéakc o%l)&jeraae water solubility and

~benz acry I C acl -cycl ohexyl acry

Cr, ci nnam c, aci umari c acid
(E'l%ﬁlig'aﬁ' Ri%lp n?‘?g% goxg n&Sa 1on[§}rb el e ng ric suspending agent is
ﬁg qaoxycounarlc acid), and the Ilke can be used in
RABHETaRIR 4 sugRensionstgadaser solyhle aadiar. wptsg|svaillahle), although
pol ymers may be crosslinked by a pol yfunctiona
@raigls solnklenguspagding, agands aralllso suithtlefot uenatith a suspension of
crosslinking agent. The anobunt of crosslinking should

bhe smbfide natibidte. f Thensussaldihg agpol yerwes paprbwile stalility to the
not so great as to unduly interfere with sustained

58k S%er0hnd 6 iAGRhsd thARdsi iRk itfme bY RhE @bkdpe f(‘)?m in the ear. It
polymers are only lightly crosslinked. Preferab y nh

2 aoiHplpRGe PP Rethhod 3RIEL PEthe dhuin HRNELY fh 1648 reloase
0 0%
té]%g%ﬁb%lég% g blgg/ e uBngIr'rnqr Eelgars%f ce&r%gl yA]c ; ot 1nagbgg<tant01s2 a‘iso added to

improve spreading in the canal..

[56] Examples of polymeric suspending agents include dextrans,
polyethylene glycols, polyvinylpyrolidone, polysaccharide gels, Gelrite®,
cellulosic polymers like hydroxypropyl methylcellulose, and carboxy-containing
polymers such as polymers or copolymers of acrylic acid, as well as other
polymeric demulcents. A preferred polymeric suspending agent is a water
swellable, water insoluble polymer, especially a crosslinked carboxy-containing

polymer.

[57] Crosslinked carboxy-containing polymers used in practicing this
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the total weight of nononers present. |ncluded anong
such crosslinking agents are non-polyal kenyl
w@edogerdees di functional crosslinking nonomers BODOSASS/022387
di vinyl glycol; 2,3-dihydroxyhexa-1, 5-di ene;
2, 5-di et hyl - 1, 5- hexadi ene; di vi nyl benzene;
N, N-di al l yl acryl am de; N, N-di al | ynet hacryl am de and
tihveeritidue are, 28 g¥De2@l) HBRE0 28 tREFIUSROOSPIFR38T endb@liment such
i ncl uded are pol yal kenyl polyether crosslinking agents

@ohitmaén3i mgy thsOppardb frenp bk dstst adoie90g L@ ipReferalfly from about
nol ecul e, preferably al kenyl ether groupings

OB £ sboil FOTB L) A ei FRCEESedbD HRS tot BT F BRNE Bf
etherifying a po?yﬁ? ri'c al cohol (EontggﬁinggéPOFggéPNEGHEOf

U AOREP O S8 SR Pfmers o

like, e.g. ol yal l.yl sucrose, polyallyl ) o
serelan i teferapd TgHargi s garbogking polymergunAgsdic acid is the
Pat . No. 2,798,053, the entire contents of which are
ipxelsFIsgrcar ke yheondaiming moapethylrnically wnsaturated mymomer, but other
hydr ophi.l i ¢ macromeric crosslinking agents havi ng

noisaturhted, el ghex zafle feaomxyaioo tdin#@Ontonoatenst sWBhOS) methacrylic
such as insoluble di-acrylates and pol yacryl ates and
meid)aghydrglieacid, dintdthylabeilioddi@|(8rotonic acid), cis- *-methylcrotonic
di i socyanat e- hydr oxyal kyl acrylate or nethacryl ate

rRAL{n@BliP L Oy Clrin Qb he@SYRhRhe: h&h '&iﬁﬁ& Qgidﬁ’,r E-ng})i%i&lic acid
derived frompolyester diols, polyether diols or ’

RO ' jols W hvdr.oxyal.kyl et hacr yl.at es., .
anéyﬁ?)ég%?ﬁg, diccgéri awg’genﬁ}élaﬁr 21 ast hqucly8g’§|e¥¥1lﬁfrr¥ ¢ acid, e-
agents; see, e.9.., Mieller. et al. US. Pat, Nos. , . )
PhEEyIRgmic; gid) Vinganag stdle ORIAE acish(ehydrapeisgemic acid),
Pat ent. bei ng incorporated herein by reference. [591

Tebadlie a¢id; (Rihydremicpwseprigiagid), ansl theclike priybe userhineaddition to or
froma carboxy-vinyl nononer or nononers as the sole

nostead bf/aawlicatidy unsaturated nonomer present,

together with a crosslinking agent or agents.

P5&if er abl yStidtepolyaieyseify Bé erd38BkédbiMal Myﬂﬁcﬁi@nﬂb&ﬁgslinldng
40% and preferably fromabout 0% to about 20% by

wWebf) tprefebahlhe AALRGYNAT RIR1iRkHE JBRPE T ﬁﬁ})&ﬁ‘é laty (g'yosslinking

unsaturated “nononmer or nononers has been replace
G bIRORiNHL t%afopﬁx%lsbluble polymer particles, but not so great as to

unduly interfere with sustained release of the azalide antibiotic. Typically the
polymers are only lightly crosslinked. Preferably the crosslinking agent is
contained in an amount of from about 0.01 % to about 5%, preferably from about
0.1 % to about 5.0%, and more preferably from about 0.2% to about 1%, based on
the total weight of monomers present. Included among such crosslinking agents
are non-polyalkenyl polyether difunctional crosslinking monomers such as
divinyl glycol, 2,3-dihydroxyhexa-1,5-diene; 2,5-dimethyl-1,5-hexadiene;

divinylbenzene; N,N-diallylacrylamide; N,N-diallymethacrylamide and the like.
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cont ai ni ng nonoet hyl eni cal |y unsaturated nononer or
nmononers containing only physiologically and otically

WO 2v6/026028 substituents, including acrylic andPCT/US2005/022387
nmet hacrylic acid esters such as nethyl nethacryl ate,
ethyl acrylate, butyl 24 WO 2006/025923
PCT/ US2005/ 022387 acryl ate, 2-ethyl hexyl acryl at e,
ddsq lindledérh ary Ipalyalkenyih yblyethet kydsshiekingcaganit epntaining two or
3hydr oxypropyl acryl ate, and the |ike, vinyl acetate,
hoteryikpyylr ethetl @Reupiagel pbh enoledis, pre@srabliehil@hyPbtht groupings
U S. Pat No. 4,548,990, the entire contents of which
Rb£taihitgOeRalR 31 CReyEiBupy, 3{58 éa‘!re@.rllﬁleethgﬁfyiﬂg Y o¥yhydric alcohol

extensive listing of such additiona

byl eni.cal f ner. 0] .
EEPGSLEY 168l MR YA BORBER S aroms aoups with an
crosskinked acryli id . pol rs. wherein the

AN a5 SFb o T i o T syinin 2ol oy irusmeseoppolyally
2, 3-di net hyl hexa-1, 5-diene. Preferred commercially
eataezapthaiteb) grnbeslike; seedes., Foryaalfbfatl NoNSvEs:D58the entire
1) and Carbopol (r). Mst preferably, a carboxy-

conteatsi ofg wiotly nere spatrporatedvinerbin tine tefa@daeane Diolefinic non-
DuraSite(r), containing polycarbophil, which is a

‘Sydtephike mhadroaReicdabisIRking Ygbetd hivihg'@bRRSRE Whights of from
drug at a controlled rate, 1s used in the aqueous

BT o EAPUSAD n TSR B SO and

' ctFchng thi hnyentj.on are efera
SEHbREECLE AR e o BT S BB BR BRI St cacrate or
no ner?, using conv ntioqaj free radical _
&%ﬁw g TRHER (RIeGusts oty isocyagale teppinageds psppalymprs derived
not nore than about 50 min equival ent spherica
drosmret Bolyestey.  diolsy ppelypiderdr flighol yorer polysiloxdes diols  with
ranging in size fromabout 1 to about 30 m and
ydferyabiymetlororplaces, adidt theahibet cat0also ben ueediiagadhendrosslinking
spherical dianmeter. Using polyner particles that were

abtrisneck, bys. MR 6Pdll .91 Pdt. Nobs| £19282PALNMEL136,250, the entire
particles to this size is preferably avoided. In '

@6ARNE of HeAPREAYEBERS iflokhord &eilBy ?&gie?{ce\’\m ght

whi ch has been variously reported as being om about
%éfﬁ’ 000 The crosslinked carboxy-vinyl polymei's may be made from a

carboxy-vinyl monomer or monomers as the sole monoethylenically unsaturated
monomer present, together with a crosslinking agent or agents. Preferably the
polymers are ones in which up to about 40%, and preferably from about 0% to
about 20% by weight, of the carboxy-containing monoethylenically unsaturated
monomer or monomers has been replaced by one or more non-carboxyl-
containing monoethylenically unsaturated monomer or monomers containing
only physiologically and otically innocuous substituents, including acrylic and

methacrylic acid esters such as methyl methacrylate, ethyl acrylate, butyl
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to about 4,000,000, and. from 3,000, 000, 000 to

4, 000, 000, 000. [62] In the nost preferred enbodi nent
wmbooshesoenventi on, the particles of 25 WO 2008¢DESHAB022387

PCT/ US2005/ 022387 crosslinked carboxy-vinyl pol ymer

are nonodi sperse, neaning that they have a particle

size distribution such that at |east 80% of the

aatyldte) eethylhbxylhdrldte fockPl mvtRaRla®d, 2B @oxPathiyl-Slefhacrylate,

size distribution. Mdre preferably, at |east 90% and

mﬂoﬁ@oﬁgﬁm%a@, ahfa%k 197%id) dbtPakt .eiﬁ§71§§nfoﬂhl)ne, and the

m band of major pdarticle siz

| strli i a di rticle size nmeans,
g S b0 o8 S ST PP R S0, BRG bl ciERu 8 Which are
t han 10%. and. npst prefergbly no nore  than 5% .
tPRozRis hTein By Selehlogwiond ARe cginsixe hsting of such additional
monodi spersion of particles wll give maxi mum
pogeeihivigpieally unsatvurated semomersr esi dence tinme of the
otic nedicanment delivery systemfor a given particle
Ki0le. Mondtirbipelasly paférred eelynieasiarg lighphr érosslinkeidzaerylic acid
of 30 mand bel ow are nost preferred. Good particle
Pelgidieng wiseraindekle RyoseliARINEOWoRBHek Gk €2, 81 8ydroxyhexa-1 5-diene or
di stribution. [63] The aqueous polyneric suspension

L 31300 0 o | t 0% .

Da cﬁﬁ{eltﬂ}rl@@ﬂ:; Q,Ep%l.ege. Prieforred C?lﬂ{lt‘eﬁrﬁﬁlegla?(lggaée ]9%%1‘8?1'/% include

nore preterably to 1.0% o he a ant’i

d .1, £50.10% px ef enabl .5 t0-6.5% of a polyneric
B0 carkapll "R M thesnd Lerdpbéigh, "W, aPefBEu Yo aqtarbory
wat ey .i nsol ubl e, water-swellable crosslinked o
EAMBIRYS RAYReET SYFiERR rknoy e thy dradenstneatbirabite®, tcaptaining
pol ynmeric_suspending agent is an anount ranging from
pelgcarhophidogvhighe i passjained niede 259, dadivaho systenp Vhataneleases the
in certain enbodinents fromO0.6 to 0.9% based on the
deighat of coheroledpose iimnusedAlihhdughaguebes rpslyin@ricn suspension
the singular, it should be understood that one or nore
sqRepiseionbf Rl preBsritansas@andi ng agent such as the
crosslinked carboxy- containing polynmer can be used
g1 h the tTHeakraxshhkéd fakbdvivgt Holyrhét® &6t &H practicing this
ranges. In one preferred enbodi nent, the conp05|?|on

%&%&Iﬂ ZaAr_Q iﬁefe?aglyap%bgfecpby %‘ﬁlskféiﬁﬁcgp BPicknitich [blymerizing the

monomers, using conventional free radical polymerization catalysts, to a dry
particle size of not more than about 50 pm in equivalent spherical diameter; e.g.,
to provide dry polymer particles ranging in size from about 1 to about 30 pm, and
preferably from about 3 to about 20 um, in equivalent spherical diameter. Using
polymer particles that were obtained by mechanically milling larger polymef
particles to this size is preferably avoided. In general, such polymers will have a
molecular weight which has been variously reported as being fi‘om about 250,000

to about 4,000,000, and from 3,000,000,000 to 4,000,000,000.

[62] In the most preferred embodiment of the invention, the particles of
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[64] In one enbodi nent, the anount of insol uble
lightly crosslinked 26 WO 2006/ 025923

WEFDDHBA005/ 022387 car boxy-vi nyl pol ynmer par t PCt/882005/022387
the pH, and the osnotic pressure can be correlated
wi th each other and with the degree of crosslinking to
give a conposition having a viscosity in the range of
Frosphinlrsuearbory-vinya trelmanar) o@nodisperspoimsepirgnthat they have a
preferably fromabout 1,000 to about 30,000 or about
patide size dibributid, O0h e tdtjeass80% of bRapuitedeafall RQMKin a 10
tenperature (about 25 C) using a Brookfield Digital

LM b¥hd OB TR4jer paetitlpRes Wsthbatish!Mefe RRfoRIbI!
13R small sanple adapter Sat 12 rpm eAFt erngtllf’\/% I%Qgt 90% and

MDA s M B SOOI 298, 880 o

centipoise, it may I 00
_. 11+, choosi a J,hunmber cps.52 spindl.e at 6 rpm ,
Pt Gtzs AR RT A e A3 2Rt e mBns that there i

suspendi n nt, . such as hydroxypropyl

H@r’ﬁ ec@a%u&%el?retf?fég& Be Jaereythan| 10%.yand masy poeferdddyimo more
10 to about 400 centipoise, nore typically about 10
thampFpardiglps ol sipobelew brmabBle usd 6f & enadudidpe?Son of particles
centi poi se. [66] Aqueous pol yneric suspensions of the

pikksgive rhamientrh oriscosity bind har imdtaised @ fdBMent&@Ime of the otic
retain the sanme or substantially the same viscosity in

hitdi@@denthadliviel P sybfsh B6: QI given 3siFtRieS k78! MUhodR bR varticles
ear. The azalide antibiotic is Treleased slowy RS T he

' i.e ' | | e, | &h .
TR 0S SR RRNL 4P 7 BP0 M SIB L el et RGRT Gopa partice

even event ua to I ncrea

.l pereas azal i de ant.ibi oti ontact time with
? ﬁ%‘lgg}s liﬁggg)é'sa, n?’ﬁ%?’é’ﬁyraflﬁcs?@a‘g‘igﬂg“{%f?é" extent of drug
ﬁ%ﬁorptioqrand duration of action of the formul ation

the earlbe BYeoRscPlyBerdsSugReRSIOy piogalally ¢vmbains 0.05 to 5%,
residence tinmes in the ear ranging fromabout 2 to
nrsderabiy Odolgr 2 0%e mpre preferaldipdli t8 11066, atfdhe aGalideastibiotic and
The agents contained in these drug delivery systens

Willtio 1960, rprbfeasiely (15 0016 15ke o bolyatericad®pen difgtagdBPEAGhe case of
on such factors as the drug itself and its physica

fiy Aboveh@eR¥ib8AtwHer insoluble, water-swellable crosslinked carboxy-vinyl
polymer, a more preferred amount of the polymeric suspending agent is an
amount ranging from 0.5 to 2.0%, preferably from 0.5% to about 1.2%, and in
certain embodiments from 0.6 to 0.9%, based on the weight of the composition.
Although referred to in the singular, it should be understood that one or more
species of polymeric suspending agent such as the crosslinked carboxy-
containing polymer can be used with the total amount falling within the stated

ranges. In one preferred embodiment, the composition contains 0.6 to 0.8 % of a

polycarbophil such as NOVEON AA-1.

[64] In one embodiment, the amount of insoluble lightly croéslinked
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27 WD 2006/ 025923 PCT/ US2005/ 022387 drug | oadi ng and
the pH of the system as well as on any drug delivery
W@ajoswzaees, such as ion exchange resins conpatPdil/esaemi/be2387

the otic surface, which may also be present. [68] The

azal ide antibiotic-containing conposition is topically
applied to an ear of a human or non-human ani mal, the
tatbogy-vimyd| poliyR@rvphetiodey, ytHer dEL,i 86d tHeU6bmatic CHWSsure can be
sheep, horses, pigs, goats, rabbits, dogs, cats, and

B P61 tdB WRh Seach! REh&OXRAS Wil RhE :%]Té}@e 4o Lfo%glé@fcing o t0 give a

liquid drop, ointnment, a viscous ution or

' . . 1d...Th onposi tken ca e ically
EARAR0h K5 R Vitclsiol 3 B8 TRRE bh0ut Abrdad Borifiout’100,000
application can be as a treat t of an infection_ in
otthngise, i Brefersbly Jrann kot 00D rpe3tt 3,000 ogebput 1,000 to
[69] Al of the percentages recited herein refer to
#RPEnt0.BQ0 eunipoism las gaeasprek pfvrenm itertpezaterk (abet 25 °C) using a
following non-limting exanples serve to illustrate
Baodkiield Dagitalr e¥T Misconeeter epepped witdnd hombeER&Rpirede and a 13R
EXAMPLES 1-2 [70] Hydroxypropyl net hyl cell ul ose,

sodilusaneple eidageer A0E2 a0, ADBIMBivelFEOF NN tIRAKI B0ty is within the
surfactant are dissolved in a beaker containing

. I el . ok
R TUot® A OceRPIsh IR 50 AW ithorPhy HTEEIANG Model DV-
ithr in i edoand stirkged to disperse for 30

E?tuﬁgﬁg%%ﬁﬂﬂﬁé%?ﬁﬁrg%s %K@ %ﬁér?%%d by aut ocl avi ng at

C for m nutes. Alterpately, the _azithronycin

be dry" HERtWRLEE SOl Tle PolrRersueied uBsd a8 dhei tispevdiag agent,
addition_  after sterilization. Mannitol, Pol oxaner
gach ag hydrssypeopyt methyleeliilosy the giscasipawall &ypically be about 10 to
approximately 1/2 of the final weight of water and
abagd4 () carttepdites mdriel typarallgrabpt 20 tin £hiolut @0P c@ntipoises or about
stirred for 10 mnutes to forma mxture. The 28
10 to about 25 centipoise.

[66] Aqueous polymeric suspensions of the present invention may be
formulated so that they retain the same or substantially the same viscosity in
the ear that they had prior to administration to the ear. The azalide antibiotic is
released slowly as the suspended particles dissolve over time. All these events
eventually lead to increased patient comfort and increased azalide antibiotic
contact time with the ear tissues, thereby increasing the extent of drug

absorption and duration of action of the formulation in the ear.

[67] The viscous gels typically have residence times in the ear ranging
from about 2 to about 12 hours, e.g., from about 3 to about 6 hours. The agents
contained in these drug delivery systems will be released from the gels at rates

that depend on such factors as the drug itself and its physical form, the éxtent of
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WD 2006/ 025923 PCT/ US2005/ 022387 m xture i s adj usted
to desired pH with 10N sodi um hydroxi de while
WGRI06023923 brought to a final weight wth watBeT/b§2005/022387
sterile filtration and aseptically filled into
mul ti-dose containers. EXAMPLES 3-6 [711 Noveon AA-1
is slowy dispersed into a beaker contai ni ng
8RR 0XddTAg eand ¥hé PH bhehéi faterPia8MveRl ad@rfanddrug delivery
stirred for 1.5 hrs. with an overhead stirrer. Noveon

é@h%ahgsh I th %x@l@érﬁ%@&%ﬁt{qﬂ@%l@?@n ftflg 'Ehﬂ%bsﬁrfc'?é:?, which

odrich. Edetate sodi U odium c
and §q{£actant are then added to the pol yner solution
G RS rer%es%?' 10 m nutes after each addition. The

ol ymer sgﬁ}p‘?ensi,on s at a pH of about 3.0-3.5. The _

t hr oy difi® 3zalidgpadibigtigicantaining compesitipn is dopieallyzapplied to

m nutes. The m xture is sterilized by autoclaving at
an pacof @ huptampnnerebuman: mrinsd athe lattee inchidingompeinary practice,
may be dry heat sterilized and added by aseptic
poohday cava] isheey) Iafrey phisepodts zaibbits, dddnBatsOhnd o8 mammals.
boric acid, or sodium perborate, Dequest, nannitol,

ThE cbRIpbSitRRI @nFLapslicis ¥ WuIE RS RAMndlE, a visco i
apprcggiibrr;tel y :ILI/Z %?ﬂt he fi ngll wei gxﬁt of wat gr‘tlscgggesglumon or

t I r nd.xgur b | £i.0 0.2 )
b !

@r tae{])B an(?¥ rs% i ?:r.gé) Elf o'r?h‘%%oglhggﬁhlto gs(?anTﬁge%o 1)%%]1&# gpplgetf]mthout
dj.usted tg the desjr Hw th 10N sodi um hydroxi de . )
itR83CES 14 he i ifBlghbe RhPtatubr oI BAS Siel MR Ge! By infoction

sterile filtration and _aseptically filled into
Huthe earga s GopreX PREY S Sughaaupier tp qurgaryNoveon AA-1 s
| oW y di s&er?ed into a beaked containing _

Eﬁﬁgr oxi mat‘8l 9 theperentages resaied hergim refer \gaweightpercent, unless
stirred for 1.5 hrs. Wth overhead stirrer. Noveon
pthetwise mdiceded | Thadpdowimigy nen lianiting adrtaanpleomeBrd-to illustrate
Goodri ch. Edetate sodi um (EDTA), Pol oxaner 407, and
sathinnfeatres ofithegrresdanve@BbrO 2006/ 025923
PCT/ US2005/ 022387
Examples

EXAMPLES 1-2
[70] Hydroxypropylmethyl cellulose, sodium chloride, edetate sodium
(EDTA), BAK and surfactant are dissolved in a beaker containing approximately
1/3 of the final weight of water and stirred for 10 minutes with an overhead
stirred. The azithromycin is added and stirred to disperse for 30 minutes. The
solution is sterilized by autoclaving at 121 °C for 20 minutes. Alternately, the
azithromycin may be dry heat sterilized and added by aseptic powder addition
after sterilization. Mannitol, Poloxamer 407, and boric acid are dissolved

separately in approximately 1/2 of the final weight of water and added by sterile

filtration (0.22 pm filter) and stirred for 10 minutes to form a mixture. The
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added to the polynmer suspension and stirred for 10

m nutes. The polynmer suspension is at a pH of about
W®2M6/82%23 The azithronycin is added and stirr eRlC1/0S2005/022387

di sperse for 30 mnutes. The mixture is sterilized by

autoclaving at 121 C for 20 mnutes. Alternately, the

azithronycin nmay be dry heat sterilized and added by

asiepire Gs poljdsted addddsind pHt ®iths1@Ni dodiahi pyiroMaBNWhDS stirring,

is dissolved in 1/10 of the final weight of water and

Bi&ighk &ofd Ifin@l &ebigld ¥2hMvhtdrt ¥ stdrile At daBRnPA Y QEéptlcally filled

suspension and stirred for 10 m nutes. The m xture

ﬁ%%ﬁﬁlddgs% éggﬁlggg pH with 10N sodi um hydroxi de

e stlrrlng, rought to final weight with water by
sterl n and aseptically filled into
unit- ose con ers. 30 WD 2006/ 025923

/ US2005/ 022387 TABLE Formul ati on Exanples 1-7 1
E 4 5 6 OVEORgrilertf iU, HsResaesh indQ ¢ Ar Hagkemn containing
0.10 0.50.0.10 0.50 1.0 1.0 0.10 Hydroxypropyl 0.50
appryximately 1/3 of the fipa] weightcofNsetes amtastirred for 15 86s. with an
0.80 0.80 0.80 0.80 Sodium Chloride 0.20 0.20 0.20
overbead 20irfer2N@e80 AMHNMN tol ackybo atidSPolynfed dvabRble Hdm B.F.
1.50 1.50 Edetate D sodium0.10 0.10 0.10 0.10 0.10

GioddriciPol Edeatiey seivmO(HOTA), IBAH, 56diduml ChRrHe, Qnaos&fa{]e@ant are
Benzal koni um 0. 01 .0.01 0.01 0.01 -- 0.01 -- Chlorid

a‘i@i Mﬂeﬁetrob;‘hé %Fymer solution and Qi&@d-for 10 nﬂﬁgﬂe%séfte%%gg}‘? addition.
The polymer suspension is at a pH of about 3.0-3.5. The azithromycin is added
and stirred to disperse for 30 minutes. The mixture is sterilized by autoclaving
at 121 °C for 20 minutes. Alternately, the azithromycin may be dry heat
sterilized and added by aseptic powder addition after sterilization. Mannitol,
and boric acid, or sodium perborate,»Dequest, mannitol, and boric acid are
dissolved separately in approximately 1/2 of the final weight of water, added to
the polymer mixture by sterile filtration (0.22 pum filter) and stirred for 10
minutes. The mixture is adjusted to the desired pH with 10N sodium hydroxide
while stirring, brought to final weight with water by sterile filtration and
aseptically filled into multi-dose containers.

EXAMPLE 7

[72] Noveon AA-1 is slowly dispersed into a beaked containing
approximately 1/2 of the final weight of water and stirred for 1.5 hrs. With

overhead stirrer. Noveon AA-1 is an acrylic acid polymer available from B.F.

Goodrich. Edetate sodium (EDTA), Poloxamer 407, and sodium chloride are then
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Boric Acid -- -- -- -- 0.50 -- -- Citric Acid .2 .2 .2
.2 -- .2 .2 SodiumCitrate .17 .17 .17 .17 -- .17 .17

weomboraoky/ dr oxi de g.S. .S. (.S. 0.S. (.S. (. SPCTJUS200%/a22387

totototototo pH6.2 pH7 pH®6.3 pH 6.3 pH 6.3 pH

6.3 pH6 Witer g.s. g.s. ¢g.S. g.S. p.S. .S. g.S. to
totototototo 100 100 100 100 100 100 100

EXAPILE the] pAyman ampbhsionyaid stirrddréont 10 smpi@par €thdYpolymer
di ssolving 0.3 grans of azithronycin and 0.5 grans of
etispemelonligrnela pH o alb¥t BI0E3.60MRI dHitlGoRySindisHMled and stirred to
mneral o0il/96.2 grans white petrolatumby stirring in

a_isiagpsle%r Be %Ki%'hté@i’i‘l?edm' T&é fbgstéﬂiifz&ftf Qh{;&éﬁlfl?}ég 50121 °C for 20

di ssol ve both conpounds. e mxture I's ste

PR M, 8 TS By W e v

intqQ.sterile t halri ¢ oi.nt nent tubes. EXAMPLES 9-11 '
ot iss BB Asbiro SE D b SSpRRRIS ASeaRerhyn 1110 of the
gl%gri de, eget ate sodium (EDTA), and surfactant are

pas gyeht o watge Ansk stesHe diltensd (Oahneoxifittardiip 19 Shofpolymer
the final weight of water and stirred for 10 mi nutes
anspengion avdsticved foril0r minutthe Thex tuxtere ds sdpustéd tedesired pH
by autoclaving at 121 C, for 20 31 WD 2006/ 025923
RAEH UBIGO8102 DF8ioxidd whilestirfing, bubught eimfiahNwaidt with water by
steroid as indicated in table 2 are dry heat
steeflé ffilzatlonaddadense1y AR HRVEnRAs8lcHhfaghaal uti on
by aseptic powder addition. Mnnitol, Pol oxanmer 407,

BAK, and boric acid are dissolved separately in
approximately 1/2 of the final weight of water and
added by sterile filtration
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(0.22 gmfilter) and stirred for 10 mnutes to forma
m xture. The mxture is adjusted to desired pHwth
wd aNeszrdeaIm hydr oxi de while stirring, brought POI/ES2005/022387
final weight with water by sterile filtration, and
aseptically filled into multi-dose containers.
EXAMPLES 12-14 [ 751 Noveon AA-1 is slowy dispersed
into a beaker containing approximately 1/3 of the
final weight of water and stirred for 1.5 hrs. with an
overhead stirrer. NoveOoRBAA-11 is an acrylic acid
pol ymer avai | abl eFOFP‘&ﬁFB’nFExa"Eb?fdﬁr?:h Edet ate sodi um
(ED¥ reaSQdi um chl oil de, and éurfac ant are hen 7
addgd thooaen POl yHeTo Sl 44t i o 1and s olr{%d fop 1Q 7o
M neyesxafropyl each.sddetdoon. --The pol yner suspenSL on
is Qt’ll&l‘f’ﬁH of about 3.0-3.5. The mixture is sterilized
at ~121 € fdr820 mfﬁ)ut‘és?eo Théo 0.80
Ceflas & é?l cg gd 2ﬁ thaBfe 022%r e
dryed@aate &il%dllu}nz%dlﬁn% ﬁ)ddejl hg ”—Eér 10 0.10
suspenskmr by aseptic opowder. 1addbt100no 1BAK. 1N 4 ol
and2goriieondend ar@.oi ssolived.sepanatiel y--ino.o1  --
appFetarida ely 1/2 of the final weight of water, added
to EHE POl bﬁ%ﬂt?n xCUre by sterile fil¢H4ation (0-22 gm
fil @iff)cgéq_ irred_for_10 ni_nutes. Thgasﬁlxturels
adj usdred A@at he desp red. pH Wi h 10N sodi_um hydr oxi de
whi bedismiqitrarg, br.ought.17o0 f.umnal .ivei ght V\nth7vvater17
andS¢diustiydreddei lat s at fon ardsaseptd.cad.lsy fd.kl ed.s.nto
mul ti- dose contai ARrs.t*32 WSP2006%025928 to to
PCT}, 1152005/ 022387 3 TA EEZ 2PESp tnifat Yol Examl & M4 9
10 11 12 13 14 Inggedrant 959 % %2 9% Azi% i offyti n
1.0 1.0 1.0 2.0 21602. oo Preadni soksne AGet ahe 0149 --
-- 0.10 -- --

by n
azi ﬁ gﬁoum@y(l:&lﬂn d

EXAMPLE 8
[73] An azithromycin ointment is prepared by dissolving 0.3 grams of
azithromycin and 0.5 grams of chlorobutanol in a mixture containing 3.0 grams
mineral 0il/96.2 grams white petrolatum by stirring in a 100 ml beaker while
heating sufﬁciently hot to dissolve both compounds. The mixtu1;e 1s sterile
filtered through a 0.22 pm filter at a sufficient temperature to be filtered and
filled aseptically into sterile ophthalmic ointment tubes.

EXAMPLES 9-11
[74] Hydroxypropylmethyl cellulose (HPMC), sodium chloride, edetate
sodium (EDTA), and surfactant are dissolved in .a beaker containing
approximately 1/3 of the final weight of water and stirred for 10 minutes with an

overhead stirrer. The mixture is sterilized by autoclaving at 121 °C, for 20
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Fl uoromet holone -- 0.10 -- -- 0.10 -- Dexanethasone --

-- 0.10 -- -- 0.10 Hydroxypropyl nethyl 1.50 1.50
wd206/025923 - -- Cel |l ul ose Noveon AA-1 -- -- -- PCBOSDOBER2387

0.80 Sodium Chloride 0.20 0.20 0.20 0.20 0.20 0.20

Mannitol 1.50 1.50 1.50 1.50 1.50 1.50 Edetate

D sodium 0.10 0.10 0.10 0.10 0.10 0.10 Pol oxaner 407

tud@tes. 10he. akithPornPcif. £0d Gt&0id Benndidecsd wmt@bR12 tr@ldry heat

0.01 0.01 0.01 0.01 Chloride Boric Acid 0.50 0.50

Srebiliz8d 20d 2dded 6 B HBMIT uonddysin@soRidh: 5y asbpSic ‘}ﬂwﬂer addition.
g.s. g.Ss. g.s. totototototopH7 pH7 pH pH 6

PHnGitRH Polo¥BinRr 407 BAKS: af Dorfd: 8eidd t :
WEnR DL Polokt@t 408 BALS 2l hork, ciddafy dicdblved: Sepldfately in

' h . d:Sndi I 2N itrate. .
tppAharkie 472 oF EROMAEN dreiBht b W gk e b7 e, fration
add and _di ssolved in the azithromycin solution, ]
H % 351 icDind i Ped fin A0 el b R domburo b mmisture s
%%e desired. volume wth water. 2N sodium hydroxide is
ggtedotoadssiret RIA gvighy 108, godigm by drexideswhile stirringebromght to a
through a 0.22 umfilter to produce a sterile
Saaluvpight withewateri iyhsterije fikratsen amdrasepticallyefilod irfto erulti-dose

base, nonohydrate or dihydrate fornms. 33
containers.

EXAMPLES 12-14
[75] Noveon AA-1 is slowly dispersed into a beaker containing
approximately 1/3 of the final weight of water and stirred for 1.5 hrs. with an
overhead stirrer. Noveon AA-1 is an acrylic acid polymer available from B.F.
Goodrich. Edetate sodium (EDTA), sodium chloride, and surfactant are then
added to the polymer solution and stirred for 10 minutes after each addition.
The polymer suspension is at a pH of about 3.0-3.5. The mixture is sterilized by
autoclaving at 121 °C. for 20 minutes. The azithromycin and steroid as indicated
In table 2 are dry heat sterilized and added to the polymer suspension by aseptic
powder addition. BAK, mannitol, and boric acid are dissolved separately in
approximately 1/2 of the final weight of water, added to the polymer mixture by
sterile filtration (0.22 pm filter) and stirred for 10 minutes. The mixture is
adjusted to the desired pH with 10N sodium hydroxide while stirring, brought to
final weight with water and by sterile filtration and aseptically filled into multi-

dose containers.
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WD 2006/ 025923 PCT/ US2005/ 022387 Table 3 Exanple 15

Exanple 16 Ingredient % % % % $ %Azithromycin 1.0 2.0
w@oasnzogd trate 0.20 0.3 Citric Acid 0.14 0. 1BCT/US2005/022387

Mannitol 4.6. 4.5 EDTA 0.05 0.05 Benzal koni um

Chloride (BAC) 0.005 0.005 Water gs to 100 gs to 100

Sodi um Hydroxide gqs to pH 7.0 gs to pH 7.0 Exanpl es

17-23 [771 Additional Formulations. Table 4

Formul ati on Exanples 17-23 17 18 19 20 21 22 23

I ngredi ent % % % % WE%,@’@B%ZH hromycin 01.0 2.0 1.0

2.0 1.0 2.0 0. 10 WP Py oramis6 2,00 -~ -- -- --
-~ Gebladiose Noveon A1 --¢-- 0.80 1.30 0.8) 0.

0. 80hzi SodingnChl or i de1 G 20 10020100 20 3. g0 9,20 0.,99
0. 3(Prefykinpling| Ackt&G 1080 1.50 1.56 1.501d.50--1.50--
EdetFéP%roDE%élPrtﬁn 0.10-0.10°-6910 6: 10 6-10 0.:10 --

Pol QAR " #7° Q. %Q 0. %05 0. §0 0.16"0.50°0.50-0. 50°-10
Benzah kQ@Lum b.nﬁ Y018, 012 01*-°2 0. 01 --

Noveon AA-1 -— - ~— 0.80 0.80 0.80

Sodium Chloride 0.20 0.20 0.20 0.20 0.20 0.20

Mannitol 1.50 1.50 1.50 1.50 1.50 1.50

Edetate Disodium 0.10 0.10 0.10 0.10 0.10 0.10

Poloxamer 407 0.10 0.10 0.10 0.10 0.50 0.50

Benzalkonium 0.01 0.01 0.01 0.01 0.01 0.01

Chloride

Boric Acid 0.50 0.50 0.50 0.50 0.50 0.50

Sodium Hydroxide g.s. qg.s. q.s. qg.s. g.s. qg.s.

to to to to to to

pPH 7 pH 7 pH 7 pH 6 pH 6 pPH 6

Water gq.s. g.s. a.s. g.s. qg.s. g.s.

to to to to to to

100 100 100 100 100 100

EXAMPLES 15 and 16

[76] The azithromycin is dissolved in a citrate buffer. After dissolving,
the mannitol, EDTA, and BAC are added and dissolved in the azithromycin
solution. The volume of the formulation is adjusted to 100% of the desired
volume with water . 2N sodium hydroxide is used to adjust the PH. The solution
is then filtered through a 0.22 um filter to produce a sterile solution. The

azithromycin used here can be the free base, monohydrate or dihydrate forms.
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Pol yvi nyl

pyrolidone 0.2 Chloride Sodium Perborate --
0.10 -- bequest 2060S - - 0.10 -- Boric
waziod0E9x) Citric Acid .2 .25 .2 .25 .25 .2 Sedi/us005/022387
Citrate.17.17.17.17.17.17 SodiumHydroxide g.s.
g.s. g.s. g.S. ¢g.S. .s. g.s. tototototototo pH
63pH7pH63pH63pH63pH63pH6 Water Q.s.
g.S. g.S. ¢.S. p.s. Q.S s. tototototototo

100 100 100 100 100 100 1123@16[3'81 The above di scussion
to

of this |nvent|on is directed primaril preferred
and- ~Ya cacXHTMWNE A My € ead||y
a Erfgéﬁiil those Skill ea in the art that® further
%‘ﬁ’g B@E‘Yéﬁh modi fications®in actual 9wD 2006/ 025923
PPDSOB0L£022387 i npl tation of thd concepts
disgieAddd herein can eadhl4 be made or0.kdy be | earned
Mgpnpitgtti ce of the invert®on, w thout 4&parting from
EPgAspirit and scope of0.@%he inventiorn.6s defined by
Béaezdllodrdiom @hloeidei (BAC)350.0052006/ 025928005

WatéUS2005/ 022387 Ve Clgitg1106! ai m 1. foomiocal otic
SEIMASHYARXI&ONDr i Si Ng 3R taZ@lIi7de ant t‘atﬂl-f7 @nd an
otically acceptable carrier.” Caim2: topical otic
conposition according to claim1, wher e| n
Examples 17-23
[77] Additional Formulations.
Table 4
Formulation Examples 17-23
17 18 19 20 21 22 23
Ingredient % % % % % % %
Azithromycin 01.0 2.0 1.0 2.0 1.0 2.0 0.10
Hydroxypropyl 0.50 2.00 -— -- -- —-— -
Cellulose
Noveon AA-1 - -- 0.80 1.30 0.80 0.80 0.80
Sodium Chloride 0.20 0.20 0.20 0.20 0.20 0.20 0.30
Mannitol 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Edetate Disodium 0.10 0.10 0.10 0.10 0.10 0.10
Poloxamer 407 0.10 0.10 0.10 0.10 0.50 0.50 0.50
Benzalkonium 0.01 0.01 0.01 0.01 - 0.01 -
Polyvinyl pyrolidone 0.2
Chloride
Sodium Perborate ~- - -- -— 0.10 -— -
Dequest 2060S -- -- -— -- 0.10 - -
Boric Acid 0.50
Citric Acid .2 .25 .2 .25 .25 .2
Sodium Citrate 170 017 .17 .17 .17 .17
Sodium Hydroxide ¢qg.s. d.s. q.s. d.s. d.s. dg.s. (.s.
to to to to to to to
pPH 6.3 pH 7 pH 6.3 pH 6.3 pH 6.3 pH 6.3 pH 6
Water g.s. dd.s. q.s. g.s. pP.sS. d4g.s. (.s.
to to to to to to to
100 100 100 100 100 100 100
[78] The above discussion of this invention is directed primarily to

preferred embodiments and practices thereof. It will be readily apparent to

those skilled in the art that further changes and modifications in actual
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said topical otic conposition conprises an additiona
medi canent which is different than an azalide
w@edoslo2oe3 c. Claim 3: The topical otic conmposiPCDIS2005/022387
according to claim?2, wherein said additiona
medi canment is selected fromthe group consisting of
antibiotics, antivirals, antifungals, anesthetics,
smplenerithtiopef dhy caneapts descaitedamreintdre egsity hgenade or may be
Claim4: The topical otic conmposition according to
tdaaned Dy prhetied of thedhderitiy, @athouitidepa Lo Srlokd @k spirit and scope
further conprises a polyneric suspending agent or a
VEtHd ingeRg6mhs dfiaédbp thd fiflobdil 8alm®t i ¢ conposi tion
according to claim?2, wherein said additiona
medi canment is a steroidal anti-inflamuatory agent.
Claim6: The topical otic conposition according
to.claim5, wherein said steroidal anti-inflammtory
agent is selected fromthe group consisting of
Predni sol one acetate, Fluoronetholone, Dexanethasone
and a pharmaceutically acceptable salt thereof. Caim
7. The topical otic conposition according to claim 2,
wherein said additional nedicanment is a non-steroida
anti-inflamatory agent. Caim8: The process for
treating an ear of claim?7, wherein said non-steroida
anti-inflammatory agent is selected fromthe group
consi sting of diclofenac, flurbiprofen, ketorolac, and
suprofen. 36 WO 2006/ 025923 PCT/ US2005/ 022387 C ai m
9: The topical otic conposition according to claim1,
wherein said topical otic conposition conprises a
pol ymeri c suspendi ng agent. C aim 10: The topica
otic conposition according to claim9, wherein said
pol yneric suspendi ng agent is a water-swell able water-
i nsol ubl e crosslinked carboxy-vinyl polyner.
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Claim11l: The topical otic conposition according to

claim1, wherein said azalide antibiotic is a
waeowporses of formula (1): CHa N(CHa)2 CH3-N REUSD05/022387

CH3 CHa O:~-OCHa HOCH3 a~a OOCHaCHaOH O

CHa OCH3 (1) wherein R and R2 each independently

represent a hydrogen atomor nethyl group. Caiml2:

The tWgil@aimotic composition according to claim1,

wherein the amount of said azalide antibiotic is at

| eastChaauk. A.topicallbiat composifitre coraptisinlg £H h£alide antibiotic

conposition according to claiml1, wherein the anount

ghd aaiothcalpat&ptablbicRigdd ¢ is fromabout 0.01%to
about 10% 37 WO 2006/ 025923 PCT/ US2005/ 022387 C aim

i S L R
988 l%pi%aloéltg’/g Eo(%npc?s?t?grtl cozr%f)rises an additional medicament which is
different than an azalide antibiotic.

Claim 3: The topical otic composition according to claim 2, wherein
said additional medicament is selected from the group consisting of
antibiotics, antivirals, antifungals, anesthetics, anti-inflammatory agents,
and anti-allergic agents.

Claim 4: The topical otic composition according to claim 2, wherein
said topical otic composition further comprises a polymeric suspending
agent or a wetting agent.

Claim 5. The topical otic composition according to claim 2, wherein
said additional medicament is a steroidal anti-inflammatory agént.

Claim 6: The topical otic composition according to claim 5, wherein
said steroidal anti-inflammatory agent is selected from the group
consisting of Prednisolone acetate, Fluorometholone, Dexamethasone and
a pharmaceutically acceptable salt thereof.

Claim 7. The topical otic composition according to claim 2, wherein
said additional medicament is a non-steroidal anti-inflammatory agent.

Claim 8: The process for treating an ear of claim 7, wherein said
non-steroidal anti-inflammatory agent is selected from the group

consisting of diclofenac, flurbiprofen, ketorolac, and suprofen.
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Cl aim15: The topical otic conposition according to
claim1, wherein the anount of said azalide

wa@oioboroei ¢ is fromabout 1% to about 2% C apem/l$2005/022387
The topical otic conposition according to claim1,
wherein said topical otic conposition is in the form
of a depot., Claim17: The topical otic conposition
accor Hiaig 90 Toedrpical otigprmpesitiem aecordipigdalclaini &, wherein
conposition is in the formof an aqueous sol ution,
agidconak o p errspemitiom poroptisesoa palynieniamispeﬁiagmgéﬁt.
The topical otic conposition according to claim1,

wher eChaianild: t dPhe abopizhl wtioPABbSition SQOdingt t Qial 1,
constituents that are physiologically or otically

Riepdidl sdid pPPEneRc s@;ﬁz‘nﬁlﬂgg agé’nprlgc;?%atfeprswteﬂgﬁl%' Qfgr;er-

an ear, which conpri ses: toplca y applying a topica
A do Pt 0 PRSIk Qe Bo wg}? ein said topical otic
con‘p05|t|on conprlse anaa eant|b|0t|C|n an

i nfecti n in a

f f.ect to 1
Cho. oapihften M et St 5B ot ol 1

Clai m 20, T rocess .for treating an ear accordlng to
Sivgrrin6id agplideaiistion spearunst oldomsisadl i on
conprises an additional nedi canent mhlch |s di fferent
than an azalide antibiotic. Caim2l: The process for
treating an ear accordlng to claim?20, wherein said
addi ti onal medicament is Mekected from the group
consistigg WO 2QQ6/ 025923 PCT/ US2005/ 022387  of
anti bi ot i fungal s, anesthetics,

anti - jpgf lca nd anti-allergic agents.

Claim?2 g{lng an ear according to
cl ai said top| cal otic conposition
furt hees

° oy “ock, I

wherein R' and R’ each independently represent a hydrogen atom or
methyl group.

Claim 12: The topical otic composition according to claim 1,
wherein the amount of said azalide antibiotic is at least about 5.0%.

Claim 13: The topical otic composition according to claim 1,
wherein the amount of said azalide antibiotic is from about 0.01% to

abotit 10%.
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suspendi ng agent or a wetting agent. Caim23: The
process for treating an ear according to clai m 20,
wobmse232sai d addi tional nedicanment is a ster oPCEIS2005/022387
anti-inflammatory agent. Caim24: The process for
treating an ear according to claim23, wherein said
sterqb t| nfl ammat ory agent .i.s selected fromthe
gr oup | st i TRf dPPierk @hicsetBResitienrt agcarding to claim 1,
Fluoronetholone Dexanet hasone and a pharmaceutically
wherain athlecamennt (dfesaidfazatidaj antisiotiThe fporocabmitf 6.01% to
treating an ear according to claim?20, wherein said
abalitt3%nal nedi canment is a non-steroidal
anti-inflammatory agent. Caim 26: The process for

t r eat ChgmansearTiae aopidaN GticOcsthpoditid®, acchBAL! b SR 1,
non-steroidal anti-inflanmatory agent |s sel écted from

ibRreifll AP 42RO tS bf %I(Pfaﬂlllele ogﬁtqﬁl%%; 1sUERIPT Bl ?1@ 1% t
ketorolac and suprofen. Caim?2 he process
%B Jopg an ear according to claim19, wherein said
opi cal otic conposition conprises a polyneric
susp |ng rrocess for treating
an ea ér@c (]j?‘d %’et &Oelicgfnr‘?\%’ffom Hen pccarding ofoy siime 1,
spendi ng agent .is a water-swellable water- insoluble
&’ salpsalcelePica! BHS fomppsiFion és imnidie fogm ofi® d2pok/ 025923
PCT/ US2005/ 022387 Cl aim 29: The process for treating
an eaflagmcdrdi rEhe dopical writocompesitdom axgodling afoi dmim 1,
antibiotic is a conpound of forrmula (1): CH N(CH3)2
@HBrdin 461 dRPiEHatiCldbmPosition is in the form of an aqueous solution,

aqueous suspension, an oil, or an insert.

Claim 18: The topical otic composition according to claim 1,
wherein said topical otic composition does not contain constituents that
are physiologically or otically harmful to the ear.

Claim 19. A process for treating an ear, which comprises:

topically applying a topical otic composition to an ear, wherein said
topical otic composition comprises an azalide antibiotic in an amount
effective to treat infection in a tissue of the ear and an ophthalmically
acceptable carrier.

Claim 20: The process for treating an ear according to clain; 19,
wherein said topical otic composition comprises an additional medicament
which is different than an azalide antibiotic.

Claim 21: The process for treating an ear according to claim 20,

wherein said additional medicament is selected from the group consisting
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OCH HOCH OOCH3 CH3 OH 0 CH3 3 (I) wherein R
and R2 each i ndependently represent a hydrogen atom or
woredohy2sogy oup. G ai m 30: The process for treatPCiyusNs/022387

ear according to claim19, wherein the anmount of said
azalide antibiotic is at |east about 5. 0% C aim 31:

The process for treating an ear according to claim19,
fhetelibiotipe  anbiymalof aggf enda| iagesthatichi enticinflenfmatory
about 0.01%to about 10% C aim 32: The process for
agentsi agd antisdlergicegedisng to claim 19, wherein the
amount of said azalide antibiotic is fromabout 0.01%

to abbuit 2% Thabiokdss fothirefting @S ek hedok @Rl 130clad{n 20,
ear according to claim19, wherein the anmount of said

adakéide saldl itbpiehl GticS C(trﬁg&@lﬁgﬁ’ Ubur iyt Qomgplgég 2%901)41981‘10
WO 2006/ 025923 PCT/ US2005/ 022387 Claim

BLfSAsnd Qb Of;gﬁdvgtgl%ﬁ 7%, according to claim 19,

wher el n sal € conposition is in the form

o 2, G 23, Fo s B RSt B SIS0,
LRGN
agent.

Claim 24: The process for treating an ear according to claim 23,
wherein said steroidal anti-inflammatory agent is selected from the group
consisting of Prednisolone acetate, Fluorometholone, Dexamethasone and
a pharmaceutically acceptable salt thereof.

Claim 25. The process for treating an ear according to claim 20,
wherein said additional medicament is a non-steroidal anti-inflammatory
agent.

Claim 26: The process for treating an ear according to claim 25,
wherein said non-steroidal anti-inflammatory agent is selected from the
group consisting of diclofenac, flurbiprofen, ketorolac, and suprofen.

Claim 27: The process for treating an ear according to claim 19,
wherein said topical otic composition comprises a polymeric suspending
agent.

Claim 28: The process for treating an ear according to claim 27,
wherein said polymeric suspending agent is a water-swellable water-

insoluble crosslinked carboxy-vinyl polymer.
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Cl aim 36: The process for treating an ear according to
claim19, wherein said ear is suffering fromat | east
wo@omeozies ti on sel ected fromthe group consi spCYSWNS/022387
otitis externa, otitis nedia, ear inflammtion, ear
infection and ear trauma. O aim 37: The process for
treating an ear according to claim19, wherein said
i nf ectladm £9: cAbe agoenps 4o trepting ams epe ecesatdingorn ¢lagn 19,
group consisting of corneform and idphtheroids. Caim
Sterdnmant ezalidecantibiet iscanpaard ofifbrmhblac@pri ses:
topically applying a topical otic conposition to an
ear during or following an otic surgical procedure,
wherein said topical otic conposition conprises an
azal i de anti bi oftc and amneapht hal m cal |y accept abl e
carrier. O a-m(39: The prlocess for treating an ear
[ i g 3 rein otic surgical

° cHy ] 0

wherein R' and R’ each independently represent a hydrogen atom or
methyl group.

Claim 30: The process for treating an ear according to claim 19,
wherein the amount of said azalide antibiotic is at least about 5.0%.

Claim 31: The process for treating an ear according to claim 19,
wherein the amount of said azalide antibiotic is from about 0.01% to
about 10%.

Claim 32: The process for treating an ear according to claim 19,
wherein the amount of said azalide antibiotic is from about 0.01% to
about 2%.

Claim 33: The process for treating an ear according to claim 19,
wherein the amount of said azalide antibiotic is from about 1% to

about 2%.
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Claim 34: The process for treating an ear according to claim 19,
wherein said topical otic composition is in the form of a depot.

Claim 35: The process for treating an ear according to claim 19,
wherein said topical otic composition is in the form of an aqueous solution,
aqueous suspension, an oil, or an insert.

Claim 36: The process for treating an ear according to claim 19,
wherein said ear is suffering from at least one condition selected from the
group consisting of otitis externa, otitis media, ear inflammation, ear
infection and ear trauma.

Claim 37: The process for treating an ear according to claim 19,
wherein said infection is caused by a bacteria selected from the group
consisting of corneform and idphtheroids.

Claim 38: A process for treating an ear, which comprises:

topically applying a topical otic composition to an ear during or
following an otic surgical procedure, wherein said topical otic composition
comprises an azalide antibiotic and an ophthalmically acceptable carrier.

Claim 39: The process for treating an ear according to claim 38,

wherein otic surgical procedure is tympanostomy.
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