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w0 20056MENTI ON OF OTI C | NFECTI ONS ~ BACKGROUND )
I'NVENTION 1. Field of the Invention [01] T%C%FE@%’%?Z””

invention relates to topical otic conpositions 7
containing an azalide antibiotic and to the use of

azal TOPIGALI (TRt COMPOSTRIARE RS hﬁ%%gi%ég 10AL
P oS AT QR ION Ok IV BT e
far? knpvvn for the use i ?et he 6t rzggt ﬁgt B?f agght hal m ¢
I6,nS éﬁﬁgﬁgﬁﬁo{%@%}gw'rml i cation Publications

2003/ '206951:6 Al and '2003/0143259 Al to InSite Vision,

I nc.'hw}‘ibﬁ—h@tlﬂ&eﬁ!@acti ons may be treated _b% | ocal

injection, systemc admnistration, or topf<cal
0 pp| i catTempuoiseniinambtibh otlhtes tldupieal otid éddbdsMons containing
- infections in otic tissues remains chal |l engi ng and/ or
anpgzebile mtibivthenalitethef udehd aziillé batibiotich fn Gl ' ;
an antibiotic to the affected tissue. 1f041q%g&gg|%gﬁfeeatmg

and/ofl peivieingdRRLABRDIPEht QR cal |y appl ying the _
antibiotic ‘to the ear has several benefits, including

t hey ayQAafss oPihshiRes ARGt s and the reduced chance

of developing resrs ains of bacteria as
gofonpare ‘syst.enm.c adm nistration, However, for a
A ?/ari ety 0 ﬁfi gaé{%)gﬁglghﬁa%mé‘ﬂ?ﬁ?msoﬁrﬁsk%?@ fost theyjusgbire the
t,opi Cal}}tﬁgfl jcatjon to the ear. [05] Another

for _
trealihent’ ¥t | aphthatmic, snagions: ot See WIS Betdrdsi 6,266,10BeB1 and

05t aniyarion Eopiomemnk stanes . an
. for topical adninistration because it is a | _
20034H438R59 4l torinBlde A06BAPR5923 PCT/ US2005/ 022387
03} | Otic' infections may be freated by local injection, systemic
‘administration, or topical application of an antib‘iqtic; However, t{reating
: -—igfections in otic tissues remains challenging and/or problematic béééusé‘ of the
- difficulty in delivering an antibiotic to the affected tissie.
. [04] The simple ‘and direct aplproa'(':h of topically applying the 'a'nti'biioti.c
~ to the ear'has. several benefits, including the avoidance of side effects and the;l '
reduced chance. .Of developing resistant strains of bacteria as cbmphred- to
systemie administration. However, for a Variéty' of reasons, many antibiotics are
not suitable for topical épplicatioh to the ear. |
(05] Another conecern is that the antilj}iotic will be toxic to the ear. A

toxic resporise includes redness and swelling and/or discharge. Toxicity is

especially problematic for topical administration because it is a concentration




dependent phenonenon. Wiile a drug nmay be non-toxic at
the m ninmum effective concentration, an increase in
WO 2006082 r at i on such as associated with topi @ar/usS2005/022387
- administration 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
depgndfinét phenaakiiosss Wihilet axdnig ymnay shee nangogicabhedthei finimum
topical admnistration. [06] A further unsuitability
effedtiteo poroaintationDiael itGesse iMacopEasiratisl isuthOhs akSRESRH with
adm nistration by the patient. Assum ng that
topfieH1f AdshBALIrNtibYh C td aRtd bEat i
péan be used to g{gﬁr g%g %ﬁhggfdeg?{?%g&a%ggew&% %a%E ttﬁﬁet oral or
dah s .t tQxic.response,..the .. - .
5 app??%gﬁlgﬁﬁﬁg#n%%g{%g}eegguégo %erchr?pﬁt} §.Wikh otic tissue does
irritation.response .includes tenporary burm“hg or =
nof predict or Address ihe Iorieity s ssoratedonit Ppicpleadraimistration.
, y-sinmp|y: be resistant to conplying with the dosage
[Oﬁﬁrggi men ‘bduEisr wsuitabilityy of tapies]. amjbipticd imghe practicality of
- conply with the -dosing reginen, the treatnent '
topigal| edmyjnistrationudyd the ehiienhat edss ity Ehatpbeffichutly high
- antibiotics that are used in otic topical -
- coneentratishs F ihe antibdtitderd by AlsedWoNIh@RSan effective dose within
am nogl ycosi des, macrolides and sul fonam des.

theHMWBYE tisshd GRS : Lgak: antibi ot
“is usual ly angg% en‘?é%ce;a_ 3B§€\A@%)etr1§@%1?%hlt°%r}é1§? rrréorﬂe%ﬁdess be-
UG an ext.ensi v LN egi men i s inconvenient, and
i AR PR B8 Bt PRt R or tingie andior
[ eat t he . .non-gonplj.ance with the reginen, the |ess
"a“g%"rge%?.{%mﬁ‘ﬂant r?ﬁ%&wﬂeﬂﬁ?t ey sieply ecrrsistpnt by semplying with
sych as ciprofloxacin, ;have been previously utilized .
they goﬁagsalfegafl% heppuse pbite irmtaticor, Biedpling tcheomply with the
general efficacy of quinolone therapies currently
dosgigrdgiinen, theHeed nantaficeegds fatudedpreliednatehposi t i ons
and met hods of treatnent based on the use of _
[07hnt i bi oFixempl¢mef antdbiotivy thatf dreciedeint stant@iéAtddiginistration
anti biotics against key otic pathogens, particularly
inclpdWOfROOENIREBREs, PaTiitEI06Hi8) 38acrolides and - sulfonamides.

- However, the do§ing of the known topical antibiotics is usually an extensive and
inconveniel_zt regimen. Such an extensive dosing regimen is inconvenient and
obtaining patient compliance can be difﬁcult.._ The greater the non-co'r.r‘lplianc.e.z
with thc;-_ réghnen, the less effective tﬁe treatment.

_-[(_)8] ' 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
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bacterial infections, and | ess prone to the
devel opnent of resistance by those pathogens. [09]
of oral antibiotics to treat otic infections
in children has linited efficacy, and credt@éUsz005/022387
serious risk of pathogen resistance to the orally
adm ni stered anti biotics. [10] Thus, there continues
batt@riat iAfeB6ss, fAHd Bk AL GSHen (S &l ective in
the topical treat mantlh'l(()#l ttﬁet}}é}a‘?éve?%pr?%“td%ﬁf‘?sﬁi”é“c By those
paftogyhgde a topical formulation that is effective
agai nst a broad spectrum of bacteria and that can be
0 dm ni stgred in an easy,. effective regi men. SUMVARY OF
HE 1 NVI BRe pf |°F31A%‘bq¥§”e§ﬁ% do Herad ddics tdeddiced ivheliildren has
I aéﬁ:#‘ie antibiotics are suitable for topical: :
oy 'léfqyatain@lrﬂr@'éteﬁrﬁesgapu# oisktdfepathegnneinist & the orally
prevention of otic infections. The present™ nvention -
adipinighesed antibiopicgal otic conmpositions containing an
azal i de antibiotic and nethods of using such topical
[10bti ¢ coffpusj thwazofiihued tEBé aNghelier %ﬁi’:ibio-mﬁ.thﬁ@?%engﬁ%cme
. conprises topically applying an azalide antibrotic _
in ahe a@pidal 128ataRHNGf §hEegtd Verd o t r.preve .
"infection in a tissue of theItegSr .Jeﬁﬁélfl%Tﬁ BPedens topical
forth M@Vl DAt i G $S0ha ddQplcal otic - oo
. conposition - con%giaklgﬁlgsggﬁ)rpgﬁgl’ecgﬁgngfQP‘F‘:@E“" and that can be
Lhiotic to treat otic jnfections, as well as the
adn%ggétg#e%amta b7 ClGtYe T68-t i on prior to surgery to
St @k hleh 2§ Kol field and prophylactically
' foS%W@tE%@WMWeraum to otic tissue to
[11]m nimze the risk of infection. The topical otic -
“conposi Pﬁlﬁca@ﬁs brge dissgeeredithabaralide antibistis® are suitable for
be-adm nistered to the affected tissues during otic
topiga)r gilwanisirbionder 4w tar forvhatiredtmeat | S/ Brevention' of otic
post-surgical infection. As utilized herein, the terns

- infettiorent The pBesdht WQ&&%eE@@&ﬁgﬁ%f@mgitions containing |

gn azalide antibiotic and methods of using such topical otic COmPOSitid-hs for
treating the ear. The treatment comprises topically applying an azalide
antibiotic to an ear in an amount effective to treat op prevent infection iﬁ a tissue -
of the ear. | |
1z The present invention includes the use of ﬁ»'f'opi'cal otic cbihpbéition -
~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 tratima 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 fo 'pt;event

qr alleviate. post-surgical infection. " As utilized herein, the terms “treat"




"treating" and derivations thereof are intended to
i nclude both treatnents of existing infections and
WO 2006/@a023ents to prevent or reduce the risk of pcr/us200s/022387

infections. [13] The topical otic conposition of the
present invention is' fornulated for topical

application to otic tissue. The topical otic

“tregimpgy’s aod alerivatipneftéeadifyaresintendel t@naclias B SirteMments of

properties (e.g., osnolality and pH) that are

existing idfeltionssatid @dafRbnRPRRlPIreddit U efudd e LikS §Pﬁifect ns.
i ncluding tissues that have been . conprom sed {he

|t
ST S SRRy ol T T 2 gt
t t f th
e T A

use the corrp03|t|on(eg, treat ment of*¥€xisting -
Stef'iﬁ Bas Physiprleneaperiies 67.8posmolality gingapH) that are specially
|nfect|on ,-and the antimcrobial activity of the

tgskecfor i epliationottioc (e tassect imeludidg] tiBheed offiatalhave been
S otlc conposition may be adm nistered to the affected
. congpromisdds awethiey résudt @dl preerBpibyi Aedsss! Bhih, S@rgbiPRr other
or suspension, or a conparable anmount of an

-phy@idal eAditionge! THE (%h@ﬁtrﬁﬁbh bfOtheS SILBRLCE) in the topical otic
‘conposition.. The topical otic corrp03| tion may a9y

o O SRS TR g o o

Sur |caI ro edres 5] A erredformof t he.
thep?"é“ h&Re| %ﬁ °£7e“€‘1%*61£ﬂ'h%cfd?ns SuppreyeRgon of post-
‘ delo fth de antibiotic in contact with the
-Sufﬁ'ﬁg ‘8?0%0%1‘ ﬂl@ thet anfrevigrohiabfactivity ob th |spacific antibiotic(s)
m ni mum i nhi bitory concentration (MC) of the azalide ‘
- selegidi bi otic to diffuse into the cells of the t ar get ed.
ear tissue(s). Once the MC threshold has been '
(14)5 yr passthe taP*Pﬁ]ePHBel@FFW&NO}l afsfye be i adeindsteeed tattheraffected
of the azalide antibiotic will remain in the
oticttissue by Sppicelly apphyisg destakileesobetion dr efispdnion, da éd?nparable
' its long half-life. Accordingly, an advantage of. '

amcgﬁcx%oali)g%ﬁoig?fag% g%l b9 roﬂﬁeﬂéoyd“oﬁ/!%rﬁﬁgﬁé QérRwsition. The fopical-
otic composition may also be formulated as an irrigating solution.tﬁét is applied

- to the aﬁ_‘egted otic_tissue during cleaning or surgical procedures. -

‘[15]_ A preferred form 'of the present invention."involveé forming or’
supplying a depot of th_e azalide antibiotic in contact with the ear for a sufficient.
-length of time to allow a minimum i,nhibibory- concentration (MIC) of the azalide
antibiotic to di:f_fuse.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 tissﬁe(s) for a considerable period of time

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




the present invention is a sinplified dosing reginen.
For exanple, one or two topical applications may
wo 20p6/@¢bgde a sufficient tissue concentration t «
i nhibitory concentration remai ns resident ﬁ%ﬂ%ﬁ%&bm1387
infected tissue for several days. Thus, a conplete
treatment regi men may involve only one or two topica
thebrasont ppientiatsiions singdlftledrsing e6@flen NFEHLkORPIEIALES two
to a topical otic conmposition containing an a ali'de
topadill i dpglicationd N@aR’ Be&Rbe | NVERELQ not d.nyglve
nmet hods of syst gm%c treat ment lolltr}t g&)%égt g?ﬁlcgn ra.tlon that an
inhSSRSohk r t. the t cal atic,
S o altratdh PORAEIISRIPRE Pl sl e for erat days.
rj f .an aqueous. suspensjon of the azalide
Thlg%?.lg b':':ogrt?@g% gre&;rr% r TEEYRPR AR gL gbiet oght omewet ttwg topical
ge t. In one enbodi ment, the otic conpositfon may be
'iqug'gﬁg?%ined rel ease conposition conprised of. an
aqueous_suspension of the azalide antibiotic and a :
(16ho ymer Thes peerthhgimpetion DERMAY ED DESERIERT! Gc Ogobsition
| NVENTI'ON . 1171 Azal ides are a known subcl ass of
contriving drdezatitte ditiiiolis . ThOpEashOBRleh¥ion (d38s h!of SR Sethods
- has. also referred to these conpounds as azoli1des, an
~ of sydtendisviresfifbhl HOS sypdiomhd Jeﬁ[? 4 1 As_hayi ng .t he same
" meani ng. [181 Thesggalid% a f?%?gtﬁgggﬁégﬁgﬁﬂn?ﬂéawfmpmai
avai | abl.e or

oticRERTAAOMEPbL At e INELSI ALY ARl LBbLe O e

'y obtal ne
known. react.i.ons techni ques. The azalide
susdls the Sallide Siihiote o PP susPending cigenfand a wetting

antibrotrcs ¢

' natyral Iy occurring conpound formed during the
agenty| #ﬁr?rf%e'@%og’émﬁtr dhe dbic ampgsition cery deya Isustisned release
t

However, it is not required that the azalide
composihigh Gpmpriged ghlanyadwofis smepbrisiconnmofothet A-0MMECARibibE93nd a

An "azalide antibiotic" may be a derivitized

polysieyptsuspramging agents
DETAILED DESCRIPTION OF THE INVENTION

a7 Azalides are a known subclass of macrolide —antibiotics.
Occasionally, the literature has. also referred to these compounds as azolides, and
the two spellings shoulﬂ be taken as having the same meaning.

18 The azalide --antibiotics used in the jmesent invention :;Lre |
commercially available or readily __obtained by a worker skilled i1I1 the art through
imown reactions techmniques. '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




WD 2006/ 025923 PCTI US2005/ 022387 structure having a
nitrogen atominserted into the |actone ring. .
woO 20é¥idsdsonal  variations fromthe erythronycigeBisd6d025
are also enbraced within the term "azalide
antibiotic."” Such additional variations include the
conversion of a hydroxyl group to an al koxy group,
strasiueeiledviyg e niwdyen( &corfainkeded Gno®tthy l1at@de rih®" MBliditional
for exanple at the 6 and/or 12 position. Such
vai B | ' n ek he
R
" renga, . h arihations relate to derivatives of
o8 EOTRouCT oSSR Yifidichs. Sl HRe gphversion of o
b erivatives anq the formation ff OX0 Or OXi e groups
YERREYL BROUD g an SIRARY STRUP: SEPesiallhmehoxydspcplad 30 methylated"
.. described in U.S. Patent 5,441;939, the entfre =~ -
forpgh demexaraple\gtiths 6 and/oridopesition .c §utte canpotayds are described in
_ reference. This patent also teaches that the adjacent
U.Shykitenty 5,2§i0c1k8s the ehbiee tin@wnts 42 wiich br®in&frpbfiRed herein by
' | actone ring can be replaced with a single carbonate '
- refe@entd)i OOHQORAHRLIGHOYBlaté o 889VAtivedN ofZRE | frar moieties, for
antibiotic for purposes of the present invention iIs T
 exa®ile, JIddahth¥ ey, %rntr ‘ e%féﬂd"{h%r%%%igh .rogégnl);ro? io%ggé groups on

contai ns a 15-nenber |actone ring Vi
[ ~oheferably at the 9 posit.ion, @,  sugar
- nele Rl SRR SO o poyie an A i e Hoseatonas1,099,
' ri at the 5 _position. _and at the 3 position, and
 tholgin optarits EMINFR &b dbtuprrasediigeit byberforice; ddiis patent
activit}ﬁ/lil [20] Preferred azalide antibiotics are
als¢ inchew Haaldthsyadiasent| hydreyyl @rdupphhithedd uind a2 Ippsition of the
: acceptabl e-salts thereof. 6 WO 2 006/0 25 9 23 PCTI US2
~ lactpas ring2cdiBBe Fepl@tdl With2o singlCtBrionate EMNNibeI Bk &oup. In
CH3 O CH3 OCH3 . ' -
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.




(1) [211 R and R2 each independently represent a
hydrogen atomor a nethyl group. Preferably at | east
R and R2 is a hydrogen atom Azithr

wo tﬂﬁgmggz%mn name for N-nethyl-11-aza-10-deox p‘ﬁ%ﬁbﬁ*}"m”g?
di hydr oeryt hromycin, corresponds to the conpound of
formula (I) where both R and R2 are a hydrogen atom
Azithromycin is disclosed in dkS. Patengﬁmq 474, 768
and 4,517,359, the entire contents of edch batent
bei ng i ncorporated heggeif and is the
nost preferred azal i de ™

is the dihydri dq:\zé [ in (azithromycin

di hydrate). [221 Az I S an ora
antibiotic and is _solld worldw qe under bfand nane
Zi thromax(r) by br oad
spectrum anti bi ot i €Hst hat | ' | _ 3f ective
invitro than erythyd [ ' cause
azithromycin is an a ring
nitrogen atom it exhrbit tabi-lity,

hal f-1ife, and cellular u [ ri s¢h to
-erythromycin. The high uptake and ré?ent?%h of
azithromycin into cells, inc ydlng phagocytic bIood
cells, all ovvs t he. syst em' cal 'y’ adm ni stered -
2 ithro ({% one hel{i@s preferential
elivere to e @Afleinsiererdently fepreseah.a Hydrogen atom or a
n?v@)amsml§g _ |eved to be as foILoms The i ngested
26881 0 ef;whﬂU#UéMWQezzs‘sR el Rir Bmac hdidgen atom.
sorbed through the intestine into the bl ood stream '

AmpEIh the  ememnwnnostarcel | foof NogeldY1-aza-10- deoxo-10-
including, inter alia, the white blood cells. In

dibedpensbramyan, éonfapbhdntoiidiédmbhiendoMrmitth (B @L&S%oth R' -

cells, including those containing a2|throny0|n

andtRzrsa@taeldydr@gérhEtolnﬂf B8HchRityGh b8 dishe8a H‘% atﬂgt%ftgél,?% |

bl ood cells die, the azithronycin is release

and g5 1DBS9 WHet &0 1SRk lo? eagh :#a\égnig&fz L & R %dt:eﬁ uliseﬁ-gm by

S|te and d|e the concentratio

reference, and is the most preferred azalide antibiotic. One form of azalide is
the dlhydnde forrn of amthromycm (az1thromycm dlhydrate)
[22] ) Aztthromycm has been used as an oral ant1b10t1c and is sold
‘worldw1de under the brand name thhromax® by Pﬁzer Inc Azlthromycm is a

. broad specftrum ant1b10tlc that is generally ‘more effective in vitro. than
erythromycm Moreover, because azxthromycm is an azallde and thus has aring
mtrogen atom, it exh1b1ts 1mproved ac1d-stab111ty, half- hfe and cellular uptake

| in comparlson to erythromymn The hxgh uptake and retention of azithromyecin |
into cells mciudmg phagocytxc blood cells allows the systermcally admmlstered

amthromycm to be nonetheless preferentlally dehvered to the site of the

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




surroundi ng tissue increases, eventually surpassing
the MC. * Once at the infectious site, the
woO 20ag03shronycin remains in the tissue for a pratpugsRdsoz23s7

period of tinme, due to its long half-life, such that
an effective concentration of azithronycin is present
at the infected site for many days after cessation of

aziblgiroiouycin issgbsonbed @dbugh the iglesaaé iiboQRY BidbdCRRedrh Hdh which
many of the tissues and fluids of the ear by oral

it @ikt ROBf thd bbaP iAAWAREE Pnfyr 7Y qhﬁ dohfia itbhooldncells. In

azalide antibiotics in general and azithronyc

ahdd Ml Al 1t | e i cal. monistration._in
resgr on the ear gtli g4i qlﬁle dégrgo?lg"sfv % ?Oéllnégli% m‘?l“r‘]img those
con@gi%tirgr ia%ithand arasitic infections arising fromboth

{1 c

trau ITARY o ATS AHERGEA o theatndertionerfite. When the white
Infections are a concern _after otic surgers®and :
blogef gelly i,

apthreBpedsisoRirasgily Asakere arel proew ediite Ieod cells
onset of infection. However, even w thout the _
arTivigy s the infeelions site andudig, ¢hb conoaasation of WBftBEIhANS in the
in the ear and-otic tissues often occur. [25] Exanples
surpfursling tixsndi inkensed, Natentad 1P @ulchSBLEA the tMIENE Once at the
conpositions of the present 1nvention include otitrs .
infeRtibes BRe Al Hithy ' lin 60U & lgn, ear e
i nfections and egfﬂj{éﬁgt%géﬁ%xlgn%éeé%{é& %’iofoélged period of
imbel v . hogens .{n, acute,otjtis externa
tlmig”m‘deuget ﬁ%ng%i n gﬁ%dgglfgg‘%’n es'f%gﬁrrgha%ra“ gekRstyso spReEDdEion of
e PCTI US2005/ 022387, 41 dpht heroi ds”. They have ' '
az"‘g%“é‘%}' sy PHEERE plhdhei Pieded sitsefongnprisiars afbath cessation of
_.healthy ears and in ears afflicted with acute otitis
admunisiFatipnonf ect i ons. 126] Wth respect to the treat nent
, of otitis nmedia, the conpositions .of the present .-

23} nvent i dihowgh peithnefiydin icanceads mdrar &f tHeetit P WHACHIdS of
menbrane has ruptured or tynpanostony tubes .have been
the ieml byt echl AiminiBHPOBI] | BNhasBYow absd RBs98Ld Whf SBhlide

i nfections associated with otic surgical procedures,

antiblé&its &8 general and azithromycin in particular are amenable to topical
administration in or on the ear. .- B

[24} The ear is susceptible to bacterial and paraSific' infé¢£ions- arising ‘
from both ti'a;pmatié,'énd ndn—traﬁmaﬁc related events. Infections are a:’concern
aftgr otic surgery and p;'ecé.ﬁtions are cor-res-pondin;g-ly' i:.aki;n to p;éve_ni; the onset‘
of infection. H_owevef, éVén without the ihvaéive tréurﬁa of a surgxcal 'Iiroceduré,'
'.in'féctiohs 1n the ear and otic tissues often occur. | B |

1{25] Examples of otic conditions that maj be treated w1th the
compositions of the present invention include otitis éxﬁema and otltls meciia, ear
inflammation, ear infections and'éar trauma. Examples,of baétéﬁa beiiéﬁe_d to

act as pathggens In acute otitis externa infections include “corneforms” or



t ynpanost ony, or to prevent such infections. The
conposi tions and nethods of the present invention may
be useful in the treatnent of acute infections of the

WO 20000890l ear canal, which are commonly ref SIGRUSA65/62387

"acute otitis externs" or "ACE'. The antibiotics
utilized in the present invention have a high | evel of
« j microbial . activity against otic pathogens, and
“fpﬁﬁ‘%@&{% Ybﬁa‘{?sem}’lwu teen identifietbas befngapuisent both in
otfitis externa infections involving these pathogens.
healthy exrpeand w1 ¢are affbician withacotmotids sxtepha dfedighr@l | C
tissue in a variety of ways, including as an aqueous
2@t i ¢ sol Wihorespectstes fiensicatments of Bt ifedih! thd bdmpositions of
solution, and as an. otic insert but. the app rcaFlon
the present Liventiofl hiVebE Leful Y cadef G Y d_topica '
otic conpositionafontainingc%f%osaég%ﬁgf g&gFinenﬁmanehas
ruﬁﬁ@gﬁhgqy%% [ tibigtic.to,otic tjssues is. .
HBRY 0 SybbanBdBiry (a0 ot en igiplantedy P Gempgjtions may
1 the external surface of the ear is typically
alsf QUi 'J’?‘eﬁ‘t. n Bfé‘]ﬂn‘%ﬁés%f&fﬁﬁtW% olis surgiealaprocedures.csuch as

t he ear canha
treat or prevent

t t'oifl’ig)cﬁflfl’{})\{, supplied is effective to _
YIRS IrioPrergdchinfastionsr  Then¢empredtisns fiad nidthods of

- conditions of application result. in a retarding or
thespresericuivention mae bp nfsefitli ionthe Ty patesdrtyof atcutd fsf8étions of the
about MC, for the targeted bacteria or parasite is
exteuial \ear ednab whieh @iré Cominh Aty @eR¥rdd® BOPAGARL otitis externa” or
application of an effective anobunt. Myre concret e?y,
"AQORE Tensenbiotits ABilwed NhNiHe | Cily S desired
to be at |east about 0:25 g/hlgr,e%%ﬁ%eagigg/@gﬁ igf Gevel of
antRficrd538PR4A 4 at l.east pg/g, and.
nore prefer a%%%éa&?sﬂo%ﬁgég%gﬁsg/a E.dﬁﬁge%ﬁfgfﬁg hgruseful in the
' : uppl.ied,to the . qtic, tissue surface.
trodefieh S B RBR ihfctiomn nfbing Rapsormnesmsue
g7Fponcent gL i,om: g Thi s, refl ects the penetration hold up '
sle L e bl B By SRPE e Hsermn ayuvisty of

the aza € an

' Wa}%f i{.‘ag ear and that rs)enetr tionis to sone extent

concent rat FOAMIPIRREAS oL SOuEIRP Yy Ptpegsiont s amwtict el oil

to the exterior will drive nore antibiotic into the -

_solqt}ogs god as an otic insert but the application is not lmited thereto. Any

technigue, and topical otic composition containing a dosage form that sup'p[iés an

azalide ranbibigtic_‘- to ,a:')_tic tissues is- included within the. notion of -"t’)opicall&

| applying." Although the external surface of the ear is typically the ear 'c'ah'al..

[28] . The amount of azalide antibiotic topically Supplied is effactive 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 0:25 ,izglg



[29] Were a series of applications are used in the
dosing reginen, it is possible that one or nore of

wo 200sh8ss84r | i er applications will not achieve %Tﬁ}sfzﬁfs}oiz%%
c a

oncentration in the otic tissue, but that ater
application in the reginen will achieve an effective
concentration. This is contenplated as being within

scope topically applyi an,azal ide antjbiotic
prefel B8 REaC L A ithenbrd Bhebeaty B 15 a0l e irgpmotint of
plication, such as consisting of one or two drops,
azajde,acteally, suppligdiprothe elir|tssae suskacy avilorlowst mdwaymbe much
. (e.g. one that retards or suppresses the infection)
higher tham thediissae cancertbratiore Fhishiefleetstths pusetohtivh &oRbiip of the
~ Indeed, although dependent on the anount and: form of
azalide aotibiotéobpolsé bt tiskusilaghe ofRRE e&Ahh@Rhat penetration is to
willtypically provide a therapeutically eﬂ%@%?ive -
soniTekitdnt Odonk i tiphedi LB R ' f i
Beuratiahi dgvalt i Phel Qu&fﬁ}ﬂnilg’ Q%e%é&lrrga?@%ngs to the

the ear for at |east 12, prefera

ext&ji(ﬁf @flpmﬁfe ?ﬁo elaﬁgl‘?)io 4i Qg et 53:10 . The topi cal
appl 1 cation ‘'of an aza i'de” ant 1'bi ot ¢ may be used to
E { reat revent a variety of conditjons associated
294 £ o MhePr Betttes ot SHplicatiansatd Bred b thedeung spgimen, it is
i.ncl ydes pre-operative treatnment prior_to surgery as )
POS%&GI thaé operprymone efideteaglipn applidations soldiati abseveom effective
contact.. Exanples of prophylaxis situations include o
congengeatimnin phe otic tizseerigitcdlat pr atadapsiscation Bt BRI regimen will
operative procedures involving ear. trauma or ear.

achidgabge effd€iWOcaR6L AN 3 TR 14 960R12%384s Hed withén the

topical otic conpositions of the present invention may

scopoféssidally QFI)% aRazRh&Y 8RtibRticGn iaﬁfe?fé"c%igg ﬁnﬁ)@léitefjlﬁvgv;éver,

avariety o eria or parasites, 1ncluding bu

Lt .or. nore of the.followng organisns: .
gendialiy Lokt ORI ESP by bfiucthhe A pae ax Bl ffoss. brovides a

seudonpnas. aerigi nosa. ;1321 The tgpical otic

the’%Bﬁ’btd%%r{& Shediva ﬁ%‘%‘?@é&‘ﬁ? érﬁr Rei Bt alande appimnsesses the
. .o the surface of the ear, in an conposition _ '
infectiqrd nif thecazadiderantibiptic THghinopi tissie oif ithe ear. Indeed, although
dependent on' the amount and form of the otic-composition, a single application
~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 pfeférably at

- least 24 hours

- {30} The topicai 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 prdphylaxis.situations
include treatment prior to .surgical: procedures and other ope;'ativeprocedures

‘involving ear trauma or ear.damage. -

10



conpositions may conprise an otically acceptable
carrier and the azalide antibiotic. The "otically
wo Re6GeRYAPI e carrier” is used in a broad senseg,@0fsioos/n22387
~includes any material or conposition that can CONLAIR
and rel ease the azalide antibiotic and which is
conpatible with the ear. Typically the otically
- [3agcept abIMeCpidal bticTomibRlonS of 3He FFLRAY Inv@tihl By Ve used
suspensi on,  but also includes oils and pol yner
td Brleht SR reveint] otid) |l Rbd §yC Ly PR does not
cont ai n%ggnst i1 ueﬁ%ﬂsaa{&h%?éa 51% éa by p%;/ué ?%It%é)?@’gﬁe?ao?r parasites,
. Of | I ar L to.the ear. [341 Cenerally; faor any
m%‘dﬁﬁ% ir‘r%?em%gaﬁf'ﬂtﬁfialto 08%0%'1[ tF8Hs ‘gtﬁ&ﬁﬁe}(ﬂkﬂ@ng organisms:
,tdi cussed herein, the anount of azalide in the topical
SUBPIEOUHID TG USn PRAIG b BITaPilias and pegedaponasmarizioon.

_ é? 10% %{gfer'abl e anobunts are in the range€®of from
13gI'01 to damical ghic eampositien pf theupreseninpvenioranmy be applied
about 1-2 % 135] . ..Generallly, azalide antibiotics
todhe spofart 9f Hel el & an compesitiohiomenptnble taaheear, The topical otic
solubility. is inproved if converted to .- a salt form ‘
- colfpositiomspieny  cariprie0 BMC bicAllh e QAbRY ic8fidlaSrY0%e azalide
water solubility. Accordingly, an aqueous solution o? S
ardibiefé! THE "&ida1B RLbStab . W I
topi cal ap p?t:mcdz}\itg’: %&égg SP%%B'P?% ?f;sg%’ gd %E%tﬁ%%g P él%e and includes
i_eakly . uspensi.on is.formed of the.
ach ffdtiatior AnAEAY Ind0 AT ESBE hid Blebre it pealite antibiotic
N nts and,..splid,dosage rps. can also. 11 WO .
an B s SoBbatbfe k0B G5y plelly dba cliss s Aripefble carrior i
conpositions as are known in the art. The , ,
- WRIGR OB ATy 2qYoNs sPlutipnoF gusignsion; but algsr eshides ioilstdrel polymer
oti ¢ conposition depends upon the dosage form the
- malgleease rate, the dosing regimen, and the location and
type of infection. GCenerally speaking, the

[38oncent r'Bhe depical $tionempenition dods hot B8gtaim censdtitnbe®! that are .

0.1 to 2% for fluid conpositions and 0.5 to 50% for
physiolagicdlyageticaliphartufuletodhe eaf.he - conpositions. are
not limted thereto. '
[34}- - Generally, for any of 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 -afe about 1-2 %, |
- {361 . - . .‘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 selubility. Accordingly, an aqueous
. selution of:an azalide antibiotic can be formed and used for topical application to -

ofic tissue. But, more typically, an aqueous suspension is formed of the poorly

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

il




[36] The fluid topical otic conpositions of the
present invention, including both ointnents and

WO 20886836531 ons, have a viscosity that is suitegct@gdoss23s7
sel ected route of admi nistration. A viscosity in the
range of from about 1,000 to 30,000 centipoise is
useful for a drop. About 30,000. to about 100, 000

be ¢RBd 2B QiedRrel P corBPoHHNRNhAALO U oWnSImORHe! ¥rt! AR Jblf?:fantration of
otic admnistration in viscous solution or rI% on

Vi 2 . | In_man %
s gL o TR KRB Y R ToRHRK o, Bheds TBEK difRsage form,
topical ofic,conpositions m tain one or, nore of i
the, AEIeEFe Rl . SGTRE SREIG. Aol oo JRTASION ARd) el mfection.
addi ti onal ~nedi canments, buffers, o )
Genprally sreaking, themearenfraldpn it &om appek 801ats §%s more typically
t hi ckeners or viscosity nodifiers, and the#Fi ke. .
0.1749c %] fpedluid cotapositions laati ®H todP% forl setid dedige forms, however,
chloride, EDTA (disodiumedetate), and/or BAK
the( doempai tiens ave b lienitelb3hersty. bi ¢ aci d, nethyl paraben,
propyl paraben, chl orhexidi ne, and sodi um perbor at e.
- [36Bui t abl ePhDIBAAT YGHENCDR! LOmpdSIHAS: of the present invention,
pol yquat er ni um 1,'@1%1hi mer osal , pE:}hl orObgt ar’%el ,prﬁsé%nf#ylmvenmn’_ B
. . ) phenyl.et hyl. al cohpl:.sorpic. ..~ .
incRBH R Bath BB 3 ons ol i Fh S 2is Bty Bt iR or the
.art., Typically sych.preservatives are enployed at — a L
sol Bt rouR Sidrlip e A NSy SRAhgTAREp shiom about 1,000t
Preservatives may. be used to inhibit mcrobial : .
30,800 eentiprise rnssfulifara drop.\ibawcH), 036 opabout 100,000 centipoise is
PCT/ US2005/ 022387 product when it is dispensed in
an sidvghtagepusyidcosits easgnfai olde sadnainikteatiod e viskeus solution or
guat ernary ammoni um deri vatives, (benzal koni um

ribledl furind €ThdreiszasigamnbelBantetlial il tharekiysRhBY¥h to the worker
amoni um brom de, cetyl pyridinium chloride), -
skibDedhzethwomeum chl ori de, organomer cury conpounds
(Thi merosal, phenyl nercury acetate, phenyl nercury

[37Di trat elrheMeddivdl 866 &h%iti&&‘ﬂéf&?mﬂz&% i%% e of the

salts thereof, betaphenylethyl alcoho enzyl”

: foll@s!vﬁfg.]‘ol;uxffg&gﬂé’sl, eﬁ({imrarﬂlscﬁ&%di%gd additional  medicaments, buffers,

antioxidants, tonicity adjusters, preservatives, thickeners or viscosii;—y- médiﬁers, _
and the like. Additi_ye_,_s in.the formulation may include sodium chloride, EDTA
(disodium edetate),,.anajor BAK \(benzalkoniiuﬁl chloride), sorbic acid, 'methyi
~_.paraben, propyl - paraben, ch_lorhem'dine, and. 'éodium p‘erborate; Suitable
: preservatives also include: polygquaternium-1, 'tbimerosai, chlorobutanol, methyl
paraben, propyl parabenl, phenylethyl alcohol, sorbic acid, or other agents.
. known to those skilled in the Ia-ri;. Typically such pfeserva‘tiveé ‘are employed &;lt

a level of from 0.001% to 1.0% by weight.

[38] Preservatives may. be used to inhibit microbial contamination of the

.!2



phenoxyet hanol and m xtures of preservatives. These ,
conpounds are used at effective concentrations,
WO 200¢/¢2s¢l |y from about 0.005%to about 5.0% lgke,p N

on the preservative(s) selected. The anount © S%QQ&BW
preservative used should be enough so that the
solution is physically stable, i.e. a precipitate is

prathict felidiel is BEEnAd i IGIAL b ective. [39J, A |
formul ati on in accordanc vviotfl #"%ﬂﬁfeafoé? 5%%%{“%‘%’\% fghinclude:

that, is. to

quiBYnRAy aRINSAL ld¥3n§!ta§igle§ + (Bepzalkonium, qsf'se)é-ugeg bgneylammonivm

precipitate w or m over
f lation, .that an effectivye and potent .
chlofidd etiicths? dimmapiie ibReid) eneetylmpiridinivemai ehloride),
bed ghe end of the shelf-life. (40] The solubility of
e 3ek VYHPL Rlstideopraapemerennsneoneprmalsi (ﬂﬂlﬁﬂﬁﬁz{% fRnylmercury
enhanced by a surfactant or other appropri &t B
acetgtes pheagimpreurn eritmivpo st thyd 01d 3o HdH I HY:SONARELRY and
1agghrllts i ke cycl odextrin such as hydroxypropyl,
- saltey thary® teydpheplylthgl kicoRBl, iRl alBREL, [ OSK
derivatives of al pha-, beta-, gng gam%é’?%&g%%%‘élx%\ré?lﬁ?l and
phehoppsthagel ahlYmBieE&! 5EPre bdelst Ypgnhancer is, -
" hydroxypropyl - bet a cy%:l glé%g%#efHPE%se fHRRnds are used at
R CoABM 1 G I tion ,comprises 0.1%to 20% ‘
© hydr oxypr oﬁ@tﬁéﬁbgﬁe g@%’f"&a &ho}lpﬁdoﬁn%?éo gPark pdish.ydeprnding
% hydr oxypy o -peta cycl odextrin, and even
on %ger %‘J%r{fev ‘r"ggﬁ)sy?g{ﬁf‘% 2Tg6/oafla)unfo%thy dreserpabpy sedehauld be
' erion CMC| obggxti;li n. Co-solvents include polysorbates (for
18P 260 6ho selubantchysivedls/ dablesie. @paegipitate is not formed,
ol ysorbate 20, 60, and 80), .
andpyiikaelerially effestivel yoxypr opyl ene  surfactants (e.g.,
[39]fPI uronic F-68,. . F-84 and P-103),, cyclodextrin, o
at t y- adi rmgllytiar oh - pebibidey! W8 e/ 6PLsehb bl S Ot her |
solubility agents such as Cctoxynol 48 SeTyIlié?(%H&% and be
phySlcalipstaise, that 9 BLEaPAE Pracils QNN v skid Lhede .
the art and m xturaeli t%rcelgf. T Eelpgénr%gnferogle 5 18 of the
rnsabtibh! 4 £NERNS used wi Ll depend.on the anount of
oy ek L ORRFSE AR otthl ol GRERGIeR o4t asbyve mevodionts

azal ide antibiotic i e cornp

- will 38UB bt e SIAEE Sheltrife.

- 140] | The- so*lu'bilij:y of the components of the present compesitions may be

- enhanc¢ed by a surfactant or other appropriate co-solvent in the c’:czhﬁositionr of
solubility enhancing agents  like cyclodextrins such as ° hydi-oxypropyl',r
"hydroxyethyl; ‘glucosyl, maltosyl Jand'.maltott.'iosyl dérivati'wfe”é 'of alﬁ:ha-‘, beta-,
and gamma-cyclodéxtrin. A particularly preferred solubﬂity' er.lhancer is
hydroxypropyl-beta cyclodextrin (HPBC). In one. embodiment, the composition
comprises 0.1% to 20% hydroxypropyl- beta -cyclodextrin, more prefei'ably 1% to

- * 15% hydroxypropyl- beta “cyclodextrin, -and even more ﬁtefe—rably from 2.5% to

- 10% hydroxypropyl- beta -cyclodextrin. Co-solvents include polysoi-bates (for

i3 .




used for greater anmounts of azalides. Typically
solubility enhancers are enployed at a level of from

WO 2008 Q%O,{gto 20% by wei ght dependi ng on the i ngqh&0hs022387
- Preterable ranges are 1%to 5% and 0.1%to 2% Wetting

agents include polyvinyl pyrolidone, polyvinyl
al chol ol , polyethyl ene glycol. The solubility agents

' exaff&ile,h eﬂ)cﬂyﬁﬁﬁﬁtet hﬁO,OtéU?r £ PRGN B@%{ﬁ%ﬁz’%@%&)@%xyﬁgﬁdene

conposition in soluti'on, inclldin
[ QLotig i lyti Yo ent | ps.th .
surfSlith ol ' PLRGLIE 138s, B8 ahly, PAGHE e e Riig,e Toigyacid
of Wi §cosi enhanci agents to _provide the
By R PSR HI oA ISt NPT SAMBIEEY 34066 S as Octoxynol 40,
greater than the viscosity of sinple aqueous . _ :
Tylaxpel msdstlivagniss ereethen igentsolanowen da dhosshsloiletli innthefart and
the active conpounds by the target tissuess#r to -
mixtmesetdeeedth eThe taemduranoft salebility tehbanesr. usd Wil idepesd ton the
enhanci ng agents include, for exanple, polyvinyl
ama@irtodforzalidel sntibivtic P rohe | doddgition Bkl 6l 4thB3Ry enhancer
_ hydr oxy propyl, nethylcellulose, hydroxyethyl
used CRlp! X el ' ' ) ' o
' Se% efl%:r u oés%g@no rat{gt?‘liﬁlgrg ég?hztg?hﬁ% ow%?&?ﬁ 0 géﬁ%g Et&l ' Igégg?(%ers are.
. h en re fcal l.y, enpl oyed at a lLevel = .
el 1 Bt B3RO Do AP bR v Boe i e e spigiont.
? ﬁ? épe;ﬁggfent invention-involves the above- nentioned
refgTaDIgt FARREFt A ndP e Carrht&1Pn te oithi niYetbinenpgentshisiclude -
azal ide 14 WD 2006/025923 PCT/US20 0 5/0 2 238 7 - -
polyaimylbpyralidong, pebpyanylt pisholbdnpelyetindens gyeili délhe solubility
antibiotic, an additional nmedicanment, and an otically
agegiscepyabile keepr ther otden mdymatageofithy tapisall ofiy composition in
admnistration and allow for treating or preventing

' solubioh! irpliedia@rHE hi:glide DAtibBUERE ORRNMIHARBAUS! YgentHips the
"addi tional nedicanents,” which can be presen in any .

‘ fonﬁlaﬁigﬁ_tggb&aﬁqmﬁ{gé af,orms described herein :

- including fluid and sol i forns, are pharnmaceutically
'1[411‘?let ive ,ﬁ%‘rﬁgeugfi x%s@oas}/tiyn h%fnfcin%agéénitg toqg)_li'_o%ide the compositions of
the invention with viscosities greater than the viscusit-j of simple aqueous

) solutiops may be desirable to increase.absorption of the active compounds by the
tgrggt_:_ tissues or to.increase the. retention time. in. the ear. Such .viscosit'...}.r
__ e‘-nhancing' agents include, for. example, bolyvinyl- alcohol, poiy’vinyl pyi'ro'lidtf)ne-,- ‘
~ methyl cellulose, hydrqu : propyl, niethylcellulose, “hydroxyethyl ‘.cellulose, '
carboxymethyl cellulose, h_ydrqu propyl cellulose or other agents know to. those
sl_cillt_a_d in the art.. Such agents are typicaliy employed at a level of from 0.01% to
| 10% by weight. N
[42]‘ A ‘fu_rther aspect, of. the present invention involves the above-

Vmen_tioned use of additional medicaments in combination with the. azalide
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applications and which are conpatible wth an azalide
antibiotic and wwth the ear. Typically, the

wo 20qdizéd2onal nedi canents i ncl ude ot her anti bi .T?&S
antibiotic that is different than an azali dg’td 26 22387

antibiotic), antivirals, antifungals, anesthetics,
anti=inflanmatory agents; including steroidal and
amtdisiotit.er ¢ dempodibidn | (HphFHERE Obh € S2al hi-allergic . .
agents. [43] Exanples of sui %agl e he |c§qn§h %t“f”n%'fluaéd‘twnal
medicRRBLY Ca8d A&S ot a M@ %ase980tamcin, - .
t obranycin, str ep%%gycgcrzﬁes ggebii ?Icﬁyr%F%,caBngXWQEWSM simplify
1l nol ones, such as ciprofloxacin, norfloxacin,
o UL BloR ok, et ot PesRaBinG mebleoxandiions or
anq?enoxaﬁj n, n%yih hyridine, sul fonam des; -
YRS REH t2pRe '&w&%@n.&é&qm@émﬂwmemr@gmmmm present
. colistinmethate; bacitracin; vanconycin; '
03y of el ticeepmpositierialiforran desdribeddidreii incbsding fluid and solid
P ("rifanmpins"); cycloserine; beta-I|actans; -
oEephaire s drarnsiceatiftibt eaétwdﬁ'sago;ﬁﬁ!,&ﬁm aziod 8y : .
fl ucytosi ne; natanycin; mniconazole; ket ocoﬁgazc?lﬂ}e‘facy m, otic
apphicaticssied oildeh ¥ ebRipatidts wif HhRIARLAL Seslet or olac:
suprof en; conolyn; | odggarri de- ] g{\}g%:z%%@ét%qﬂrﬁbmtw and with the -
eaPapMBELRG: tiRNLAERL NS ﬁl?ﬁi heniram mane. These = = .
ot her rredl?garrent gﬂléaiagrl&erﬁﬁgenerca'lai[)nl-l Brggcl‘h ¢ j9thgr antibiotics (an
, i ti cal ffective anpunt as. is understood by
anBBRTPARL s Cloelert LEH ek chndiotis) o dimlonant fngils,
anagﬁeﬁ%{]er LLy within the ‘range of fromabout 0.01 to
2 eaﬁ-ﬁf&wtem aggniey, inthrding ustdraidmip asilt howsteroidal
1.5 2000/,025923 PCTI US2005/ 022387 and from 0.5 to
angyflagmaderipy anskenfe-allergic ag@utisc i nf ections are
... frequently acconpani epl by inflamation of the infected
43t i ¢ or Bramesdf any‘t&lble&ﬂ@cﬁcmﬁbmgl iaklige @ﬁir’fbgﬁléﬁﬁﬁé@kuch as
procedures that create a risk of mcrobial irifections :
amfkezinegddtyundchn ©BHsAyEHRAT IsHBRihln Ohelitfivall SSle .
ti ssues. The present " n_vesntl on %31 Elgiélis}ﬁ %%r ca%ld gﬁl%ﬂy‘“n’
flusreqeRslddesNsudthal ' -he - Lnfegtive activity |
5, FRRAREGtT RMoiecl, B amibdigacin,

of one or nore antibiotics W -
lonRfbkYdih Y "?évoﬂoxélcin, and ' enoxscin; hapﬁi:hyﬁdine; sulfonamides;
© polymyxin; chloramphenicol; neomyéin; Iﬁa—trainorﬂdiﬁjréiﬁ; 'colistiniethate;‘
- bacitracin; vahcomycin; ‘tetfa}:yéiinés; mfampm ;ihd its'.. derivatives ("rifampins");
" cycloserine;' - beta-lactams; '(:épha_loif'spﬁrihs; : .ampl'iojﬁéﬁ'é'ihs; fluconazole;
: .ﬂucyto'sine';" ‘natamyein; liﬁcohazolé;' I{etbéoi%zdle;' ‘ cortiéosteroids; didbfenac;
- ‘flurbiprofen; ~ ketorolac; suprofen; éoxﬁblyn; ' ldcibiamide;' levocabastin;
- ‘naphazoling; antazoline; and pheriifﬁfiﬁﬁihne."' :“T-l:le‘s‘é other medicaments are
generally present in a pharmaceuticaily effectwe amount as is understood by
- workers of ordinary skill in the att. Thes'e:?:;rﬁounts: are gene}allﬁ mthm the

‘range of from about 0.01 to 5%, more_typiééllﬁ; 0.1 to 2%, fér fluid comﬁositions
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one or nore steroid or non-steroid agents in a. single
conposition. [44] The steroidal anti-inflamatory

wo 20030¢0b$ of the present invention include peormsaceso22387
gl ucocorticoids, such as dexanethasone, |otepre n&,
ri mexol one, prednisol one, Prednisolone acetate,
fl uoronet hol one, and hydrocorti sone. [45]

% | .ves such as U. S. Pat: No.

ands’ ?%aggﬁgﬁg?ggﬁhyﬁﬁ%%FS%?%ﬁed by reference, may al so
be~used. Particul.ar conpounds include "21- ether . ,
Qe OB desEens pF e BRHETIB SERE D araeA hY danammatiginaftbe infected

. ether derivatives of _dexanethasone." [46] The

otic or spEnoupding Hsaqesr origularkh oficisnrgisahproseduregshat crents a risk
di cl of enac, flurbiprofen, ketorolac, and suprofen.

of miyrebial Aufectipns Giedubnidnalso danké anflanorayioagsithe affesdd ssues.
in the présent invention include' prostaglamdin H .

The qymsdrat msentiohiihtlindes t41530a oty cdpoditidns BheOcHBhREBE anti-
to as cycl ooxygenase type I and type Il inhibitors,

infe St a@BiRLHRIR GiCmore MHiBRHAEs witHHEINETh AamAPRER ERivity of

i buprofen, bronfenac, ketoprofen, mneclofenamate,

one B fid¥é S&Tbid M&ﬁ%%i{ié{%&?ﬁﬁ?xggir%ggngd)gna%.rsg#i l?fi _ nal ,

oxaprozin, tolnetin, n, !
nabunet «etodol ac. .phenyl but azone, ‘aspjrin,. R
| {44]oxyphen U g’georﬁ%djagl\ﬁ}?fg@%mﬁw pgots P\fg%%qgesez_lt nverntion

. X- 456, tenaxi cam and cag profen; cyclooxygenase type
incl é‘é‘f’%‘ﬁ%‘ BrrftsP Ghs. ASARIPLRASONS. 38T erRidaek - rimexolone,
cel ecoxi b, P54, etodol ac, L-804600 16 WO 2006/ 6025923
predngsplous, Guednisolegy acaiade. Jlwzenethaine, smddyshbetrsisosaich
as SR-27417, A-137491, ABT-299, apafant, bepafant,

[45) ni nopafRexamathgses; dBAFEOR2 Buch sl dhtPatn NomodizsdoB) herein
o PDE IV inhibitors, such as ariflo, torbafylline, __
incorpwiratdaby réfetantnmsly, algs bé ased. aParticlhpaBypbhh® include "21- |

~ CG 1088, V-11294A, CT-2820, PD 168787, 0.293121, DWP-

ethe? Wi 4tivel-of 2aathe tRikRB0, sBAYad & 8994n ANt her derivatiﬁres of :

rofluml ast; ‘inhibitors of cytokine production, suc
dexadsethRti it ors of the NFkB transcription factor; or
ot her | B S :
 l4e] The preferred non-stercidal anti-inflammatory agents are:
~ diclofenac, ﬂu:biprofgn,_ llietorollac,wand_ suprofen. Other non-steroidal anti-
inﬁqx_x}matory agents useable _in: the present invention include® prostaglandin H
synthetase_ ill_hibitqrs‘(Cox T-or Cox II),‘ also referred to as cyclooxygenase type I‘ '
| and type II'linhibitqrs, such as nepafehac, -amfenac, indomethacin, ~naproxen,
ibuprofen, bromfenac, ketoprofen, meclofenamate, piroxicam, sulindac,
mefanamic acj'd, diflusinal, oxaprozin? tolmgtin, fenoprpfq:;a, .benoxaprofen,
nabumetome, etodolac, phex‘lylbutazone? asﬁirin,{_VOXYp_henbutazone_,_ NCX-40186,
HCT- 1026, NCX'284, NCX-456, tenoxicam and carprofen; cyclooxygenase type 118

selective inhibitors, such as NS-398, vioxx, celecoxib, P54, etodolac, L-804600

16.



anti-inflamuatory agents known to those skilled in the

art. [47) The concentrations of the anti-inflanmtory
wo 20896355 contained in the conpositions of the present

i nvention will vary based on the agent or Y §2005/02238

sel ected and the type of inflanmation being treated.

The concentrations will be sufficient to reduce
h- tyd ' e targeted.nti i gsues fol |.ow ng
ant oplhcal Pa{gglalhg%éﬂ%ésﬁs’o?&?‘h%s §gn%@sllt7t 494, ARJ5299, apafant,

issyes. Such a ng,.is referred to herein as "an
beé\an‘?f’-'i e tonr”"y%g%ebﬂ'@@%ﬁﬂﬁﬂﬂa@ntrnedcm}dmjfamorBDE v
. oﬁtit)he present invention may contain one or nore
n S nfremat optiflagetorbafyHing robimuamt, dflafuinsstabpidlamilast,
. 0.01 to about 5%or in a range of fromabout 0.1 to
cipapdyiline) of Gak088i s¥UISEMAANBY@8R0r Pha6ausyt ignabaizl, Dwp-
medi caments, or in a range of from about rl_to' -
20595ut CP- 206029, 96 H463E, TBA Y9800, Qi SARAR st ANRibitors of
(solutions or suspensions) for use in the present
cytbkiveprodRctitne suel 85 i:ANBithaVE (he MRYS! LGRLL % Qr L
otically harnful constituents. Typi E‘g‘*lr'l%g‘t‘gﬁ?#?"gaf’é’r other .
any physi o%g%ca% F?&%ﬁ%%@?@%ﬁ@ﬁgﬁtﬂg& ble pH - .~
buffers to within the range

, dj usti [ ‘bases .qr i -
Mﬂgf abou?ﬂ . |rltg %ntg.géfm%?g%? enigintammatonycpgepts contained in
the%%%t L Siti oL h citric, lactic, phosphoric, L

(Y RESEIoBF iof the REpseRb invepgion il earriased onfthebmgses or agents
1ig@;:da_udg sodi um hydroxi de, sodi um phosphate, sodium =~ =
selefiidat®d o Bmgrit 1pflapmatinsbeingg2eated T/ THE 20066 AR2B8Ts will be
ci.trate, sodium acetate, sodium|lactate, tronetham ne,
suffygiong tq reduchyiaflesymaetiony limrtha ctanpithd nel, tiedidst BRowintetopical
. Salts and buffers include citrate/dextrose, sodium 7

- ‘applitataom of bheecorapositionstc thoae iteeuas d SHEK il £80@ht (B iorred to-

. af orenenti oned aci ds and bases. pH buffers are

erdint 40 dans ethti-iviflurh M £ O8RSk i vieOa mBRL Pt AiTH o2 L&, pH ¢
and to inprove produ?ty t ol ervrgn?:%ﬂgtllpf h}emﬁs%r.&%ﬁtzmgﬁﬂ(’f the

presedd davekeH anbﬁ Bnliif ohe or more'anti‘_inﬂamlﬁatory agents in an

- amount of from about 0.01to about 5% or in a range of from about 0.1 to about
2%, as discussed above for- the -raddit';ion'a'l-medicame_nis,"or in a range of from
. ..about 0.01 to about 1.0 wt. %.

*{48]‘ - .The adueﬂus-oj:ic compositions (solutions or éuspeﬁﬁb_ﬁS) for use in
..-the present ,i_nvention.:u.se'Water and have no th'siolOgiCéllj’r or 6't'iéaily harmful
constituents. Typically purified or deionized water isused. The pH is adjusted

" by adding any physiologically. and otically acceptable pH ‘adjusting acids, bases |
or buffers to -fwithin the range of about 5:0 to 8.5. Examples of acids include
| acetic, bori.c,_‘ citric, lactic, phosphorie;. hydrochloric, and the like, and examples of

bases include sodium hydroxide, sodium ‘phosphate, sodium borate; sodium
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(49] The osnotic pressure (n) of the aqueous otic
conposition is generally fromabout 10 ml!li osnol ar

wozo&i to about 400 nOsM nore preferably 5&’9%2003/022387

. 400. mxsM If, necessary, the osnptic pressure can
be adjusted by using appropriate anmounts of
physi ol ogi cal |y and otically acceptable salts or

citr3¥€1 Pi §Jism Sogéeld%% chl %ro'dg.fzf:' S f?:l regr etha ine THAM

appr oxi mat e physi 0gi c ui d, “anoun sadi u

TR P B e

.. b i,ght,: bhase onthe total weight of the
citrglpiiEnfoten o e HiGPEARIe, ARuBgnen fhladn @ idhBuseaff the

one or nore_salts nade up of cations such as. -
aforpspontioned acidsrand heses ol buffats areintrodecedrigttatho psoduct to
such as, chloride, citrate, ascorbate, bora&, '
mapﬂ@sphaateble bHcancb@nam@,row pradwest tobirancd hat the aset. The pH
bi sul'fate, such as sodium bisul fate, amoni um

' -rangelkhatile, beahid-2Hhe . |1ike can al so be used in addition to

or instead of sodiumchloride to achieve osnolalities

[49W thin tthe abav¥Be ShRLEErd AV Cof INY |aﬁﬁlaf]yus #ic l&g{pﬂﬁltlon 13-
ucos

such as mannitol, dextrose, sorbitol € an

| genbldify Frof! XEC%to'lOC ho%lnf‘di fe(n&?&g[)tt% aa%o&? (?]0 JpOsM, more

osnol al | t 150] T pl ca

pre{él SS S’e cor n Ogt %5(2 C%' }%hg%lﬁ%ﬁﬂm g Uf‘{fbé’g%e"n tgl H‘éftg Q’ﬁn- be

men can be used. to treat or prevent

I C - Ccomposl

d
adigER b st IPB pRdit P of PhRSol sl rshubydsemspiabl

PCT/ US2005/0 2 238 7 To this end, a preferred

 salts cghAxgpientsy ofadbamt ghleridg ir prefppledi try apprspwate fphysiologic

azalide antibiotic in contact with the surfaces of the -

fluidgand Anpepbs of sidinm drdodde sanging fodmaztatit de0 B ttb kibotit ¢% by

that is not rapidly renoved by the ear ‘cl earance
weightlc hadi reforallyi foral 410w 0f05% €6 Abbat/e! qg%ﬁb‘%kﬁs‘lélﬁd bhidion the

concentrations of azalide antibiotic to be present in

total %éﬂtLHth@ Rofn6siBidh %alfsyhlgscﬁﬁa «g%lv?‘haﬂt W Sunts of one or

application. In genera
mor@%?{sp& 8@ u%r gf gaquo%n dseucth 2@ p% &Eslgllgm ammonium,; sodium and the

- like and anions such as. chloride, -citrate, ascorbate, borate, phosphate,
* bicarbonate, suifete, thiosulfate, and bisulfate, such as sodium bisulfate,

~ammonium s_qlfate_, and the like can also be used in addition to or instead of

'sedium chloride to a'chieve osmolalities within the above-stated range. Similarly,

a sugar such as mannitol, dexirose, 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 minirmum of doses so that a simple

dosing regimen can be used to treat or prevent bacterial or parasitic infections.
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di ssol ved drug concentration and the contact duration
of the external tissue with the drug-containing
f+ .ds,,AS the drug is renoved by clearance of the
wozn é}u(}zagr’and/or absorption into the ear tissu®CT525/622387

drug is provided, e.g. dissolved, into the
repl enished. fluid fromthe depot. (511 Accordingly,

.use.,of a depo re easily facilitates |oading of
T{’ Lkg“éj %P‘.i’c a P%egﬂge‘is ﬁga?feaﬂ%fmwée% ypimeiagl gr stpplyang al dvpot of
]J[agtrati_on rate of the generally
AZRNAEr AN GRAERE e coptAsE Witk dha Huefaazslof dhe 20t M elp66 refers to a
The depot can effectively slowy “pump" the azalide
soyxeq of oealidé ansibidte thdtcist hels wepidBs réRevaE 8y @R ear clearance
antibiotic penetrates the otic tissue it i§ -
medtunehat Ftid Adsved for 208tPRLA,'Radih Y ue,. 10 .
its long half-life. As nore azalg?daed g%&éﬁ?&%&ﬁ?@“ of azalide
antfhisedo Bd prédagt tihSHUE enfration ingcreases and .
~ the nini rrumpirnhi bi't oﬁtlb gg?fg(rab%t E%? %%&%Sr é’gﬁ Fde*}rsgy a single
- Al . L or ceeded, thereby | oadin '
PP HERE Y p RN NE 17 D FhAE ffirioe mes dpgendent on both the

he otic trssue’w a

-significantly exceeding the MC, nore preferably the. . .
,dl%lo%@ld cirug ’con%pg(ﬁ%ﬂaéldali the eomtactidurption of tige external tissue with

eve
eeded, .a therapeutically effective concentration

eX b . - . L. L
thevdrpgrcentainingcflyide iAs the drig dueevedrbyerloardRd of the fluid

period of time due to the |low clearance rate of the _
and/px| abgerpsien; into the edr tissid) endresdrig. is PRbsided dgeegl% 96d. into -
on the depot, one or two applications may provide a -

- thempiéresikedibsidfgomthgidepst. | ndeed, such a sinple dosing -
regimen may provide a 6 to 14 day 19 WO 2006/ 025923

[51PCT/ US2Q026: 82397 thd ﬁ@@&ﬁﬂéﬁ%&%”&{ﬁg&ifg{}ﬁ%%g l@d&&é of the

otic tissue. A preferre 0os1 ng reqi

. . , o three day .period,
- otié ﬁs&ﬂl@mdﬁé%fﬁglﬁ tgﬁi\e{algqy g{ovv\sga%g Eoevé %p)aetrggtg?xh g%/t@p%%g generally -

nmore preferal
waBlay n viyvo gt.]east.a 3 day treatment and nore o
af fp}ﬁ%rgﬁp{;afpgoglydg uple 3zalidh antibqtics. 4@t depot cakeeffectively
slovﬁrr'i' et "otgu@f or so long as the azalide antibiotic,
% Pd‘éﬁlbr idgatde antibioticdntmthecdivdissue atiisahel 24 Bi6 antibiotic
therein and is rel easable , -
penetrates the otic tissue it is accumulated therein and not readily removed due
~ to its long halflife. As more azalide antibiotic is *"‘pufn;;ed" in, the tissue
. -concentration increases and the minimum irihibitorjf coﬁéehtféﬁbn thfééhold is
- -eventually reached and/or exceeded, thereby ioaaihg the otic tissue with azalide
: gntibiotic. By significantly exceeding the M‘IC;,, iﬁoré preferably thé MIC;O level,
provided the toxicity limit is not eicce'éded‘, a therapeutically effective
- concentration will remain active in the tissiie for an extended perioﬂ of time due
‘to. the low clearance rate of the azalide antibiotic from the tissue. Thus

- depending on the depot, one or two app‘li’é’éitidhs may provide a c'omp]ét;é dosing

‘regimen. Indeed, such a simple dbsihg' regimenrrﬂa;;iy- provide a 6 to -14 day



therefromand that the depot is not readily renoved
fromthe ear. A depot generally renmains for at |east

wo 2008/084b3 30 minutes. after adm nistration,. ppehatablselrssr
at least 2 hours and nore preferably at |east 4 hours.
"The term "remai ns" nmeans that neither the depot
conposition nor the azalide antibiotic is exhausted or

ed fromi-he surface of .the ear prior to. the, .
trediRE SEneb RS Fifhud B bt di N PRt g Aegimen
. remain for up Weight hours" or nore. Typical otic
invefXes ene {9 1o dorer 1T 3y 9x6L8 056 IW thFeecday Berindi ware preferably

oi ntnents, and solid inserts. Polyneric suspensions
one gr wp osefoiat a pingledandofmopvide ér vitveatpleestend dayviraitnwmt and
and w Il be discussed subsequently. [53] The topical
morettypicaibyrpdsd4y treatrayhe in the formof an oil. The oil
sol ution or suspension may be a. petrol eunr#®id/ or -

(521si | i conA llpst & WHCH vhfieBHSERrmshS 1Bk ia% %hbfkgzaggh aAtibiotic

such as 0.1 to 2% and excipients.. BaSes i1nclu
M eheide@ in 808icSdilt ESLafl AL Lens .t her eaf ,
: 'c‘anbut ?;roill balses alrcgédﬁ"otg ¥ {r{nt g‘éﬁt éé)ra‘ gst 'ci):_ﬁeregl n%réféﬁaxl"ﬁl?f@able
. bi oL GS e frequently only sparingly soluble in _
.ther\%g-ttog} ?Sgnﬁ‘&t?t esxf_ie lgc%%%{%gllé F ?ﬁqgg _fro.{n_ the ear. A depot
adﬁi ni strat '{_ﬂon. An oil is-usually applied. as. an. ear
gengypyy remains tor atdoash akput 30 minufes aften adminfstyation,greferably
are nmessy, and may be unconfortabl e/inconvenient to
at leagk2 havreand njose preferabiz et leashyt lperan@hkdermopemalns” means
' otic dosage formof the present <20 WO 2006/ 025923

thatPariths? 105 HORRA3BAnpodisien tricenthel ASAIdS aatiBiANN b$BsuREd or
a matrix containing the active ingredient. The matrix

- cleare?l o Clle! ¥udfab0! ofMBle 3D Hh6r AG! kNE dihﬁ%a@ﬁ% .elgo el Sn ‘some

‘general ly dispersed therein or bonded to t ymer
biBdrts, tHaCdaot ! alelF=Te) bS50 . released from .
embBbiinky, GRS AR PRETEDD oSS0 M b5 i
. nt . bond etc.,ln sone enbodi nents, the pol yner
depdt AR nop B FolBs T PPEE o0 GBbR BRI AmH gl thserts.
t her eof can contr% the rel ease rate of the active
quym%l[qes&isgmsmns are the most preferred form for the present invention and

‘will be discussed subsequently.

[53] ~ The topi_caquti(_; composition may be in the form of an oil. The oil
-, solution or suspension.may_ be a petr_olleum apd/or sii_ico;l base to which is added
the activgn ipgrgdie_nt, ‘suc.h_'as 0.1 to 2%‘, _ghd.-exqipien_ts._ B_ases include mineralr
"oi.l and ‘s‘ili‘conr oil _;:om‘bi_nations thexegt;_ but_oil ‘bases:are not limited: thereto.
§ “Si_ncé_gza‘lide a_ntibiotix_:s gr’e_ frgquentl_y only sparingly soluble in water, an oil is
‘gn' acceptabl’e form of admilnistrat_ipnf An oil is ﬁsu;iuy applied as an ear drop.
The disadyantage qf _Qils is thap - they are, are . messy, and may be
uncomfo:_'tgble/inconvenient to the patient.

(541 | An insert may be another topical otic. dosage form of. the -'present '



di spersed therein. In another form the pbl ymer matrix
is a biodegradable polynmer that breaks down such as

hydrolysis to thereby release the active
woz_o?%&zr:égl ent bonded thereto or dispersed therRGTHUS2H022387

matri x and active ingredient can be surrounded with a
pol ynmeric coating such as in the sandwich structure
of rratrl x/ matrix+active/matrix; to further control
inyentions o Insertssangetgmptisasivel # rmatrix seutaifing thientisivefingredient,
polymers suitable for use as a matrix are well known
Thle m@ﬂm‘ &rtNPIC?fH}e am’ﬂldﬁan@m& hitbtd mge@:tiems%eﬁ@ﬂl@qgspersed
into the matrix material or dispersed anongst the
thereirower bartgdosd ttheNpdlsRdr t MatiBke A aWe"%%fgﬁ-feﬁEH@' slowly

prior to polynerization. The amount of aialli

1884ddb Ot threl X
ret ypi cal I y gb%ﬁ?%ﬂ%)ﬁ %ﬁlégoﬂmtlﬁgggb m SIS%% %Pngent bond,

d cat. on- and t he cha M use
° e&g the inser *geflﬁ p(%)%‘:i th g’fﬁme’bywel ﬁ%}f"g@ﬁt apd the
dls I]utldOCt nd i.s general.l |l ocated i n the ear canal.
ANVET ) egﬁ?épCég‘ sifrantforeiegse gate ghitheiastive ingredient

ar.e weII known +in the art. Preferably a

| dlSBPlﬁaégﬂ%@m dnopnpthesr Gemp | theppplymsr metrisxis a "Bmadgm]able -

that the spent insert does not have to be renoved. As

polymer thoti byealtiadiven aruch bisoey biiibdlesie doyiiRFelys rdl8sicadaactive
or dissolved, the trapped azalide antibiotic is

- ingrelieas debndAl t tioirgty io?s Qidpsrsean tRERNA d€ Tl?@gmhﬁrlf] d ‘active- -
rel ease and hence only a single. application ?rﬁ

ey e ??““v%ﬁ%%gi‘%“z%y&%%ﬁ? ﬁ%‘%ﬁ%ﬁﬁ%g%ﬁft f gpndvwich
strlf’t.rtﬁréJ BF Qﬁ%}t@fﬂﬁ%ﬁx-{act N zﬂat I tEuirb}fss er@%g?ﬂs is well

formo e toplca c co
: ven agueo. ol nerlc suspen5|on Her e, at
kn RK{::haise tti?)ngr &%@%PFH%’DY"%F isHitable fosruserns p ongtair are well
suspen agent i s suspended in an aqueous nedi um
gg’ﬁhg“pr

[or]

AT r pralide; antibindic paml b dispersidpingal the matrix
the azalide antibiotic is in suspension although it
mategiabqys Risperdedr ambagsiz thé deormmbéibicommpositionb@sdd to make the

sol ution
‘matrix material prior to polymerization. The amount of azalide antxblotlc is

general]iy from about 0.1 to 50%, more typically about 2 t6 20%. The insert can |
'~ be placed, de;iehding on the location and the mechanism used to _hold:.the insert. -
in poéition, by either the patient or thé doctor and is genérallj}: ibb'ai;éd in the ear

h “canal, A variety of shapes. and anchormg conﬁguratlons, if any, are well known
‘in the art. Preferably a biodegradable or bloerodlble polymer matrix is used S0
that the spenit insert does not have to be removed. As the biodeg;-ad#ble or

o bi'oerodible polymer is degraded or diésblvéd, the traﬁped azalide j"anti'biotic is
released. Although inserts can provide long term release and hence only a single.

apphcatlon of the insert may be necessary, they are generally difficult to insert
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(water soluble) .or both in. solution and in
suspension in significant anmounts generally no |ess

WO 200602598% i n ei t her phase. (weak to noder at e, P&RAUISEN05/022387
solubility and relatively high total concentrations).
The -polyneric suspending agent is preferably a
suspension (i.e. water insoluble and/ or water

andwed hakimefortadld bothepaticer sol ubl e suspending agents
are also suitable for use with a suspension of the

[s5zal i de @Tﬁﬂeférfgd (forgq_ ﬁﬂf’ REGALD %tl%g& t}ssgtrl%/rgi If e@’gee present

provi de stabi suspensi on an
[ of the dos rmin. the ear.
inveldBoh 18 of %ﬁmﬁ% %ﬁ&&fiﬁpﬁ@%%a G Ao ol g zalice
of, both longer release tinmes and a nore uniform
a“‘i‘@i ggig‘é the polym eK“’v%‘FP?‘P@“E@@ﬁ{It i5 spsppadedifden ageeous medium
improve spreading in the canal.. [56] Exanﬁﬁ%é of :
bayigg yihe mrepentiep exsddesgribed abevé.n dlypitm]lydidet smiisle antibiotic is in
pol yet hyl ene gl ycol's, pol yvi nyl pyrolidone,
_ suspehsisncdbanigheitgisl possibeabr ithe (4zalideCaMibibESI 6 be in sohmon
pol ymers Like. hydroxypropyl nethylcellul ose, and

(water REDupi€)Ost BbEH MY soR[EOABHE JU |y, |
copol ymer s of acrylsloc acid, as ﬁgsﬁggg‘ot‘ﬁ%ﬁgsﬂiﬁ%ﬂt amounts

genRPAGTRS Idss SRTH |5§§ﬂ1t &l lﬁ% a}ﬁa%ta ?Wegg £5 o r I |Cvg s%g E‘.gﬁ.lg;jl?ty and

agent 1 s-a water

rossllnked arb ntalnlng pol ymer .
relﬁeté%%c C? sltoﬁﬁﬁecc? NEAMERRY8Y ont'gﬁ% H@%W@P%Pm i agent is
i ci n this 22 WD 2006/ 025923 PCTI US2005/ 022387
Pfefeﬁe t3 6’h‘ Bgnsion {.&;avader insqlublgnandfor mater swellable), although
preferred enbodi nent such polyners may be prepared
watpr spiuble Fespending agergs %rardspsaiteblabloy wseomthloyhspddaitn of
to about 99.9% by wei ght, based on the total weight. of -
the pralide ratibiciienThe hspaniingragdit Gep@k N oIy HaBiNG to the
monoet hyl eni cal | y unsaturated nonormers (al so

suspasici aAdlth inérRh8s (S rd AARLAi M 1 @r&gggé Y5 bin the ear. It

polyners). Acrylic acid is the preferre

can X T oTeR, VARSI Bﬁ@%ﬁ%ﬁtgfrimﬂ%fé%@ ¥t B é:r%lgl ih tlépr%g.toy E)gtth?l%nger'release_

nmononer, but

times and a more uniform release curve A wetting agent. is also added to

_ ir_nprov.e spreading in the canal.,

[56] - Examples of polymerlc suspendmg agents mclude dextrans
:polyethylene glycols polyvmylpyrohdone polysacchande gels, Gelnte@*
cellulosm pqumer.'s::‘h]‘ce'”hy\dz_'oxy;:.)ropyl metl;qugllu’lqsg% gudr-g@rboxyrcontainiﬁg
polym_ers such as polymers . or‘ copolynjelfs. of al(_:rylicr acid, as well as other
polymeric demglcents. A preferredr polymeric suspending agent is a water _
swglla-ble, .Watgt_' insoluble. polymer, especially a crosslinkgd,c_a;*bo_xy—containing

polymer.

o 157} Crosslinked carboxy-containing polymers used in practicing this _

22




unsaturated, polynerizable carboxy-containing
nmononers, such as:nethacrylic acid, ethacrylic acid,
wo widtRbbykacrylic acid (crotonic acid), cis= .
-met hylcrotonic acid (angelic acid), t r ans ¥ CT/US2005/022387
-methyl crotonic™ acid (tiglic acid), -butylcrotonic
acid, phenylacrylic acid, -benzylacrylic acid,
inveEdd ReX YinAgEYdrhE Bfdvwh i %nxlica yhig eacid - o
(ci nnam ¢ ac?d)f éouwgﬁ?énggﬁd bihf%#%ﬁ%%?%ﬂgﬂ#?d"ne“tSUCh
g, elli .d_(pshydroxyc ic.acid),. and
polthél oal TR bisRr @ i Rt RS R ITR} S5 iretirab i from about
VI c [ 587 Such pol yners may be crosslinked by
952‘? %%?@?“ﬁ%gt% R weighl iﬁﬁgfg PR Sﬁe defeheightof anarisinyera present, of
di functi o_nﬁl crosslinking agent. The anmpunt of -
OE B SEPT RATRYXY-sopfaining emendethyleninallyoudsatarsitad ehetingers (also
pol ymer particles; but not so great as to “tnduly
- ocqagianallyr eefevred te Ustreinnesl cosbaasdngf polytmedzRal ideylic acid is the
antibiotic. Typically the polyners are only lightly
- prefeoes|darieg:coRtahaiphlonot the1aions) hnkdtQh @ d .
contai ned in an anmount oft_,h?ro'm ag’t)ut 0.01 g/{?ft?%n&gge&%mtother
unburftedf A i e R -cotdintd BBk 56, 0% - and .
nor e- pr e?g?’g%l y fTom abo tcogf%gfi%ﬂaogngﬁ}&i@gu 3% refhacrylic
- aciih @l Rb-Alic Waia9ht .8f rs.present.. |ngluded anpn )
, acﬁ:l, Gt _llc Pﬁd h-m%&agﬁ{]rg' lca Cé&) rg%rr(])_ _ ng}cﬁeﬁvl. *.methylcrotonic

such crosslinking a
functional crosslinki Jrononers. such as

. RO yvet:her .dj <(i._ng nonone
' 'amgict\%%{ﬁ%/qu acé%é{ﬁn’s-zr%qt ¥ \’?WPB&&‘W@SM% lig agidd ebutylerotonic acid, -
' , 5-f|i m.alt hyl - 1, 5- hexadi ene; ~di'vinyl benzéne; -
U IRRtesryin adeigh afi-Benzylaguylie al aopdet Mavelphexyldeyiiod 4@ -
l'ike. 23 WD 2006/ 025923 PCT/ US2005/ 022387 Al so
-Phenydaanlel 20i¢ (soingahicenyid),pobymitier acHOSShidioxPanagRAL Sacid),
containing two or nore al kenyl ether groupings per -
umirellieciel d(p-hy drboeyainyaréd K-ﬁﬂ)ﬁlaxﬂtﬂh%ﬂilﬂf&%%éﬁgs%d in addition to or
containing term nal H2C=C< groups, prepared by

.instdadedfiakyyliRthcdd. pol yhydric al cohol . containing at | east
four carbon atons and at |east three hydroxyl groups

58 o, "2 ST e A PSS tinking
agegg,?]gl%ﬁ%réﬁ)gfr Aiggubgiggne{llr}go%ﬁlﬁ(rﬁg’u’@g 3@5&. e‘Tlgné' Tanzoru%vi\;nuf L«ffbss.éiinkjng

- should be sufficient to form insoluble polymer particles; but not so gr'éat as to

- unduly interfere with sustained releasé'o.f ‘the azalidiaf“ﬁﬁ'tibibigic. Typically the ‘.

" polymers are: oqu lightly crosslinked. Preferably: tile crosslinking agent is
Fqntaineﬂ"in' an e?moﬁnt- of from about 0.01 % to about 5%, preferably from about

- 0.1 % to about 5.0%, and more-preferably ffom about 0:2% to about 1%, based on

- the total weight of monomers présent. Tneluded among suchrcrosslin‘ldngsagents
. are. non-polyalkenyl polyether difunc.tional" crosslinking ‘monomers  such as
- wdivinyl - glyeol; 2,3-dihydroxyhexa-1,5-diene; "2,_5idifnéfhj*l-lﬁ—héxﬁdiene;

.. divinylbenzene; N,N-diallylacrylamide; N,N-diallymethacrylamide and the like.
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contents of which are incorporated herein by
reference. Diolefinic non- hydrophilic macroneric
i nki ng agents havi ng nol ecul ar wei gh Relys)
W‘”"%"gﬁ?‘ﬁoo to about 8,000, such as insol ubl EP%T%SZM" 387
di -acryl ates and pol yacryl ates and nethacryl ates of
di ol s and pol yols, diisocyanate-hydroxyal kyl acryl ate

AlsQ incliBRLIAGLY, ' 0 1:0f iSO te.
o e A AL KRR pRBURE UG B g SREY BT ing o or
di o};s ol,yet her diols or polysiloxa diols wih .
- moff S0y LRI P e i oo RE prErerhle AlEei! Arker roupings
sed as the crosslinking agents: see, e.g., Mieller '
conggingg vegmanalgh, C=(p groupsy prepaped by gtherifgmess polyhidric aleohol
entire contents of each Patent being incorporated
confpipighatlpasiclour eadwn. atobBlanthat basstireabgdroxyl groups with an
car boxy-vinyl polyners may be. nade from as&¥ ‘ =
alkemsyl Healideviueli| aswityltromids ofBhe Nikes e @S polalBAl@crose, polyallyl
nmonoet hyl eni cal | y unsaturated nononer present,
pentﬂﬁ?tm{i‘ﬁol,%ﬂ theflik&! @85 blpNKBRAKAYLS! PRL. r@&e;!]‘z§8,o§3, the entire
P up to

referably the polyners "are ones in which".

conR ot BT A0 DERTRTBUIGBIALE, SHOHREO on

: by -wer ght, c DOXy- contal A
unsat.urated nononer,. qr. nononers has. been_repl aced b

- hyd_mpéﬂgc &Pa%%rwo?ﬁoggpg%;@-l ageggsn?agﬂ%ghgmfecular Eveights ofyfrom
monget hyl eni cal | y. unsat urated nmononer or nononers

aboyt, 4G, thi ahgut SHQ0. shghiasl wpluble di-aenylates eaid polyacrylates and
‘i nnocuous substituents, including acrylic and ‘
_methaenyhatey| ot diolsd msl epdydschliBscymtaty-hydaidyaticgt] atglate or
" " ethyl acrylate butyl 24 WD 2006/025923 ' :
‘metREAYLB2005C022 JFéduetsr o Rbeyandte ttayhiaNyd 35epbldhrs derived .
octyl nethacrylate, 2-hydroxyethyl-nethacryl ate,

' h opyi d | b€, i et
fron8hy gs19¥stef OPYRS ' Y palyEsheN -dit{l;@ 1 oke.po %ﬁg‘?e Blofy  with

‘N-vi'nyl pyrrolidone, and the i ke; see et al.

hydkxyalliAnelcrftaPsd 2hdOthd Ee,egz#rg §soC Qtu]?scgt?' Sé}go%\rﬂgli‘ogsqifﬂdng:' |

areé 1 ncorporate herern y rererence,

oL S BBAEAHE SR MRk ARS8 e cnie

0| rs are lightly crosslinked acrylic acid
cont%ntsyg? each %_atent lgeipg ¥ncorgorated herein by ¥eferenge. b

[59] . The crosslinked carboxy-vinyl polymers. may be. made from a
_ qatl;qu—vinyl‘-lmonomer. Or Monomers as the sole monoethylenically unsa:tur-ated |
. monomer preée_nt,_ together with a. crosslinking agent or agents. Preferably the-'
.. polymers are ___f__jnqs iq_which.up to about 40%, and preferably from about 0% to
gbout 20% by weight, of the carboxy—_gontaining monbethylenicall-y‘ unsaturated '
_~monomer or monomers has been replaced by . one . or more  non-carboxyl-
_ _containi,n_.g,‘monpethqunicaﬂy.qnsatu:ated monomer or meonsmers contgining
,only_physiological_ly\ and otically innocuous substituents, inclﬁding -acrylic a;id

_rgethacrylic acid esters such-as methyl methacrylate, ethyl acrylate, butyl
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pol ymers wherein the crosslinking nononer is
2, 3-di hydr oxyhexa-1, 5-di ene or
2, 3-di met hyl hexa- 1, 5-di ene. Preferred commercially ,
WO 2086/@%59%8bl e pol ymers include pol ycarbophil (@€aves2ns/442387
1) and Carbopol (r). Mst preferably, a carboxy-
cont ai ni ng pol yner system known by the tradenane
DuraSite(r), containing polycarbophil, which.is a
acrgaty, Zretbylheaybasdaticloctsd ryethinetydane RetydiehRABASmb R crylate
drug at a controlled rate, is used in the aqueous. ’
Shyfedxypespytacyipenaidthe BREPASVE h@a R NOG '
i nvention. 1611 The crosslinked C%.r boxy-ggﬁﬁ%nﬁhg?g the
likey! SQIMURLIRF 36t U Bfti Mo, 4 h Ofh o2 i GLELARI ¥ it ar
prepared by suspension %r‘i’g%%%?’oﬁwp%} §/I‘r%}e¢r°f1§?rﬁ§ #H‘éhwh are
: : B dSi onventd onal free radical .
incofBHAES RerclR Ty relotanen dor o oty ignsixe Hting.eb sl agditional
m nogﬁaor.e,.ﬁhan a{bout 50 Amin equi val ent spheri cal
ongeRReTErallpugsaturated mopgeTde dry pol yner particl es
r angi n% n.size fromabout 1 to about- 30 m and
(601 ef er nsficniashy apdarred nobymixsiareliginly crosslipkechherylic acid
spherical dianeter. Using polyner particles that were -
polyoaraiwhefeby the chesslioking ndrohiengis 28ghhy Biokyl®#a-1 5-diene or
particles to this sizeis preferably avoided. In"- - '
2,3-dienghplhexs dchdipaky Prefertbd Colime@cially WaQsyl. i 1
whi ch has been variously reported ag bei ngﬂ ?éogﬁgg%&fdme
polyéaPo NbLVRBRUA A4, 800 £ rogp_ 3, 000, 0 000tg. - -
- POIE000. 000, 000, [62]]9I n“@%&#%g?@mgmg% Berads o frboxy-
- eont@inik e d td t,he panticles .of 25 2006/ 025923 _
conBinh e SAAREFD 58 URaBE i, Bod Hesloparye JRigrig ypiauning
ar odi spetrse, nmeani ng that they-have a article
- pols BB RICHIETIS & e itiet isicnte dlsey smient thate releases the
dru£a;‘r‘ti cles fall within a 10 m-band of. major particle -
i2te agicertrpled j ke, Rarasedr dnetheblagueats | piptesio Ysasnsion -
. host preferably at |east 95% of the particles fall _
compgsitigmofthe@rasdydoveasttiamsj or  particl e size
distribution. Also, a nonodisperse particle size means
1611t hat t f&eecrosslimedreasbaxtyanngl0 Yplypneas eusdd \in NPratoickhg this -
. than 10% and nost preferably no more
1nvention are preéferably prepared by suspension or emulsion polyimerizing the

monomers, using conventional free radical polymerization cataljéi:é, to a &ry -

- particle size-6fnot more than about 50 jin in eq'hiirél_éhf s’ph'éﬁéél diaﬁ:ié‘fér; e.g.,
“to provide diy polymer particles ranging in size from about 1 to about 30 pm, aﬁd
Preferably from about 3 to about 20 pm, in equivalent ‘spl':iéﬁéal" diéinétey. Using
polymer particles that were obtained by mechanically milling larger pblyme_'r
- particles to this size is preferably avoided. In generél; such polymers will have a
-~ molecular weight which has been variously reported as b'eiﬁg ffom ahout 250,000

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

- [621. In the most preferred emedi"niéiif of the invénti&n, the paf;‘,igles of
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than 5% particles of a size below 1l m The use of a
nmonodi spersion of particles wll give maxi num
WO 2006/@693i ty and an increased ear residence tig@ydobderzssy
otic nedicanment delivery systemfor a given particle
size. Monodi sperse particles having a particle size
of 30 mand bel ow are nost preferred. Good particle
crogsdinilied rarboxgi-dimptl pylymaraireawopaditparse, fledfling that they have a
di stribution. 1631 The aqueous pol yneric suspension
- parbiolensiké isteibatiah iuch tA5t ho 164 8000 6F 81PHAM: ithi
2.0% nore preferably 0.5 to 1.0% of tﬁe%acg%ﬁsﬁaygwlthmam
pn BHridobOfa Iaﬁgjrt-% 1zb Ui QY0 ef bly.0.5 to, 6. 5% of
a pol ymarlgoc sus}gen%ﬁz-ng 1ageﬁJ“tﬂ.%lf rﬁér%ep%ég%rggg% atﬁﬁ%“ 90% and
mosd j %er j.nsol ubl e, ter-swel | abl e- ]
THOT 38%5 r?ﬁ@gﬁ[}d f(:%ggfb o% 5= O hﬁﬂ Parg’cf:l%%:‘fwﬁ&h% Pelbhrer bandef major
unt qf  t.he .pol ric suspending -agent ¥##an = -
P"“@%Lﬁﬂ%e a‘gﬁﬁpﬂﬁg‘ﬁ%ﬁo@ muonodispegsy particle sizklmearts that there is
0.5%to about 1.2% and in certain enbodi nents from
no moge than §0%yprefamaddy e mhre vheig A0%o faniihosiopRbsriabiyofio more
~ Al though-referred to in the singular, it should be =
| than ﬁ&epﬂt@@ - Q.ﬂm-s 1ze helos 1 e Thenge i onBAYERIInCof particles
suspendi-ng.-agent 'such ‘as the.” crosslinked carboxy-
- will GEiRE ahBkiNGuIAOYI¥EREtyCAd M8 URedaddt Dat DE | ;8o :
- falling -wi‘t‘hi-nxt'héyst ated r an%es. Q?n;l%sﬁg%c%esag?er%%gghe otic
' .0. 8 % of

edeeiRes ' it cont.ai.ns.0. 6 .t 0. . :
e -F’O'f;géal%%% ﬁs sucﬁ'fgs g%?EWt}flg f?-”felg‘ﬂfn?%smée particles
I

- iment, th t of, | | ubl e |ight
e BRIl S APIBS 5L hISS) BR50 IEL o potit

. .carboxy-vinyl polyner particles, the pH "and the
packing iy ?‘@eélbé?sﬁg%"’ﬂd’ﬁrﬁéle siesr dighrabwtdomi t h each ot her
and with the degree of crosslinking to give a.=
{631 conpositheoaanearsnpplimericcospeysibn ddrenalbneentaing 008 to 5%,
- ‘about 500 to about 100,000 centipoise, and preferably
pref¢nably i5ciet 2.0%0 @bre prefecatily I05 @93.0% aakk akaB0 ah@biotic and

about 10, 000 centi poi se, as measured at room
0.1 tb 0P b £bly BB W 6.5% 61 a polytbrit suspending agent. In the case of

“the above de_escfibed_‘water‘in_sql_uble, water-swellable crosslinked carboxy-vinyl
,.POIM?I..’:#- more prefe_r_rgd_ amount of the polymeric suspending.agent is -a.m
 amount ranging from 0.5.to 2.0%, preferably. from 0.5% to about 1.2%, and in
certain ergquimgptﬁ from 06 10 0.9%, based on the weight of the cOerosition. |
Al-tllmughr referrae_d fo m j;h_e_ ,sipg_ularl,_ it should be understood that one or more
species of polymerlc sujs'pending_ agent such as the crosslinked -carboxy-
o qutgiping polymer can be p§ed with the total amount falling within the stated
ranges. Inl one preferrgd'embodiment, the composition contains 0.6 10.0.8 % of a

S

polycarbophil such as NOVEON AA-1.

{64‘]7 In one embodiment, the amount of insoluble lightly crosslinked
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Brookfield Digital LVT Viscometer equipped with a
nunber 25 spindle and a 13R snmall sanpl e adapter at

wo 20/mps Al ternatively, when the viscosity i $cdBhdd
the range of 500 to 3000 centipoise, it may beé3 /022381
determ ned by a Brookfield Mbddel DV- 11+, choosing a
nunber cp-52 spindle at 6 rpm [651 Wien water sol uble

Bk§e [ t. .. h
cafixyBAFL Po aficlb ’etlﬁég?g?p i A9 (/Y eor%niotvs\ﬁ;ﬁ:s]sgge can be

hydr oxypr opyl nethylcel'lu € VI SCOSIt
nor e

R (B Ut Ll P SERE T LIRS s

typically
t.0 ahout 25 centj pqise. [ 661 Aqueous pol yneric.
°°‘i‘§‘§sp‘glﬁ‘s‘i Sangp ‘f’ﬁfé’%? égéﬁe raRge of itpm .abyutbégo to about 100,000

formul ated so that they retain the sane or :
condipruge; fAnd; prefexahly drome about ds000y ta pbouth0,680, drhalout NEROO to
had (grior to admi nistration to the ear: The azalide
abetif 1H00 rentippise, elsansenired atkryora teinperAusd HIaE 25 °C) using a
particles dissolve over tinme. Al these events
Brephield Bligiyal A0 ViscohRes LG aPpRRwi@N nGRFLL1E pflle and a 13R
. increased azalide antibiotic contact tine w hé
smeH saliy6 488 ptdrnNr BOYorh NA1EAS k1L extent. of .drug ...
“absor pti on' and fires i on O?ﬁ%@%l%ﬁﬁ%?n %ﬁ%wq:sg? 15 ifhin the
o Je¥Bo’a”: ) 1he. i sca el s typjcally have
“ rggsi ence 3?9[&29%1%&? ‘ﬁellt gbaryuseaﬁ%‘ieﬁ@ﬂ%w gpkfietdiModel DV--
11 ut-12 hour e. g, .fromabpout 3 to about 6 hours.
h llgﬁgm%%%%P?“’%%%Tt%%e%?‘f‘ﬁ&tﬁé‘%ﬁ’rﬂf ug delivery systems
[65%“' be_rel eased fromthe gels at rates that depend
°on such ‘Y%t sradensolufle gplygndrs sulef useddas tthe plugpéndihg agent,
~_form the extent of 27 WO 2006/025923 '
~ such@y luysiroumrroppicesthydeelipléseathargisessityt vl Bigi@fllyt Beabout 10 to
bsystem as well as on any drug delivery adjuvants,
 -abogh ci0asntipnisexnioan gepic Ay BEoGOTP RS iaBLE: Yhi Holk 6,004 &, '
surface, which may also be present. [68] Tﬁeﬁgozla‘%gl %eabou';
10 adbolat @6 icentigsikai ni ng conposition is topically applied
to an ear of a human or non-human aninmal, the latter

- {661 ncl udi Agud¥atsepIFYerR Q&gﬂeﬁgions of the present invention may be

formulated so that they retain the same or substaﬁtially-the'saﬁie viscosity in

the ear that they had prior to administration to the ear- The azalide antibiotic 1s , e

oo released sloﬁly-a‘s’- the suspended p‘é:rticles dissolve over time. All these evenﬁé C

- eventually lead to lincl"éa"sed ‘patient comfort and inéreased azalide 'antibiot'i'c _
contact time “with- the ‘ear tissues, thereby incréasing the | extent of drug |

E ~'-;éb'sorption‘ and duration of action of the formulation in the ear.

- [671 -~ The viscous gels typically have residence times in the ear ranging

«- from about 2 te about 12 hours, e.g., from about 8 to abourt 6 hours. 'I‘hé"iagents
-contained in'these drug delivery systems will be released from t'he’ ’g:e'lér'at rates

that depend on Such factors as the drug itself and its physical form, the extent of
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such as cows, sheep, horses, pigs, goats, rabbits,
dogs, cats, and other mammals. The conposition. can
WO zooggzﬁgpl ied as a. |i qui d: drop, ointnent, ap¢irAReeis/022387
solution or gel, a ribbon or as a SO|Id The
conmposition can be topically applied, wthout
l[imtation, to the ear canal. The application can be
_atre f n_dJ he e or.: .
araf ToSubE AT IR, Bi1 O o SEHLY o) "Vye“ o A %%v@t Jelivery
. percent ages recited herein refer rce

adjuffis SuEh Bt LR ESBRCOFHA PG Vo g S Surtace, which
non-Iiniting exanples serve to illustrate certain

mayfalaq be eEesgpl.t he present invention. Exanples EXAMPLES
1-2 [70] Hydroxypropyl nethyl cellul ose, sodium

[68].chl or iTe; azaliflet axttdnebd—mmhau(ﬁ@'ﬁéc)npo%ﬁn iartdpically applled to
surfactant. are dissolved in a beaker cont&#ing ‘

an edP pf 8 HuiBd € by nodhdn@in hhiendl] fad laWrQﬁélu&fngV%t@fnar?[Fﬁlactice,
stirred for 10 mnutes with an overhead stirred

suctPéd LiWQ %@%15‘ Hot ad ?)%L- 208 siidi seﬁo%@ cgtss R&IS hépﬁxan%gals

n1nutes I'on |s sterl ize autoc aV|ng at
20, n1n y ithro
. The Sahogs ma b OEP pr Sl FERTE Somnbnc, LR or
‘ addh after te lization, Manni toI fl oxaner
gel, agnt 6‘1' Ao SOl 8 QPO PR fe B}f& Ixianpfied nwithout

: apprOX|nater 1/ 2 of the final weight of water and.
limitadthed thyheseardanel. The applicasior Gupbe pera tidateent afidn infection
stirred for 10 mnutes to form a mixture.. The 28 WO
in tha006r/ 0@ 26 B2PreR N US20EHb4 ORABBH sungrtmre i s adj usted to
desired pH with I ON sodi um hydroxi de while stirring, _
[69] br oughtAll of thd perabntaeesg héciteidt lerait srfebio sttt p@rcent, unless
filtration and aseptically filled into nulti-dose _
othesWi¥eainietated EXIWPLERowid hidlinhgioaxAdplesi Servb @0l Flustrate

di spersed into a beaker c¢ont ai ning

certain features of the present invention.
Exam‘plas,
EXAMPLES 12

_[70] Hydroxypropylmethyl cellulose, sodium .chloride, -edetate .sodium

] (EDTA), BAK and surfactant are,.dissolved;in a beaker co_i;t‘aining approximately

1/3 of ‘the. fﬁnal _Weight qf wate.r.and,. stirredfqr -10 minutes with an overhe_a‘d-

- stirred. The a;‘zit_::_h;omycin is added and stirred to disperse for 30 minutes. The -

.solut_io_n is sterilized by autoclaving at 121 °C for 20. minutes. A_lteniately, the_ |

a_z_ithromycin may be dry heat sterilized and added by aseptic powder addition

after -éterili:ation._ Mannitol, Poloxamer 407, and boric. acid are dissolved

_ _sepa;ata_ly.ip approximately 1/2 of the final weight of water.and added by steﬁle

filtration (0.22 pm filter) and stirred for 10 minutes to form.a mixture. The
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approximately 1/3 of the final weight of water and
stirred for 1.5 hrs. with an overhead, stirrer.
wo 2000y28513 AA-1 is an acrylic acid pol yner avai ! !
B.F. Goodrich. Edetate sodi um (EDTA), BAY, 'Lésqoié%? Lk
chloride, and surfactant are .then added to the
. polyner solution and stirred for 10 m nutes after each
miAde id QRiustdd €0 RRY r nsiQn i.s at H of out
35" 3 st o REHEE i WRE" RIS St o B PR v St
' - far 30 .minytes. The mixture is sterilized by
broffp B ES ARG walE A Fatel 3 ferle Slirh oy evdheadpyicalingiliea
C..azithr cin may be dry heat sterilized and added by
mtoaglé'gtt‘idgg%ﬁ‘?ﬂfé’r“egaﬂi tion after sterilization. Mannitol,
an oric_acid, or sodium perborate, Dequest, '
ma PLEgh&6boric acid are dissol ved segggt ely in
approxi mately 1/2 of the final weight of water, added’
[71k ot heNpwtonreAAnt xicurdowly sdiepédsed f it & | BEhkeD.- €éniRining
filter) and stirred for 10 .minutes. The mixture is :
appeaijiustes /8 dof the dRsdlrwelght ofivddied OhI SRHHH Y HENISIGich an
while stirring, brought to final weight wth water Dy
overteadi dterréd.| NovdonOR AN s A5 SRLIEAAY ot LNt g : |
mul ti- dose- cont'ai ners. SEX-,O\I\/II%I‘;If!I%ﬁ?}L allf]ok%glgg a‘i%zli f}r%mBF
 Goodkien! YEASRLESE bgajed, cont ai,ni n | -.
aplpr oxi mat el ¥ c%%id '2? ﬁ?%%’ h I@&k‘f’ﬁhcthq%rf‘g‘?ma?@r sypfactant are
' re-d.95 hrs. Wth_ overhead stirrer. Noveon o
- therphAdIEE e polymmed Sl s irErd B A0 miAsoy s s nddition.
TheGogS?ri ch. Edet ate sodi umf(EDTA), Pol oxamer 407, and
' FEGBR EHIPEPFIER 53 & REhof alpup@.@ 8¢/ Thse28hromycin is added
PCTI US2005/ 022387 added to the pol yner suspension and
- and stirradole disperse far AQmeinutaineThe yixture is us@elisidoby hat@laving
a2 pH of about 3.0-3.5. The azithronycin is added and
at 12 76 cfar 129 miingpes. s eAftamadayyrithet sthr3RG el X4y Bel 8ry heat
sterilized by autoclaving at 121 C for 20 m nutes.
sterifized ramalt added byrensapiit oarse | [UAMEYn BBl e tiBRltion. Mannitol
sterilized and added by aseptic powder addition after T
and doefel héidplok s AN Pbitrate? AR VEAnhitol/ 4% Yorl"Geid are

dissolved separately in approximately 1/2 of the final weight of water, added to
the polymer mixfure by sterile filtration (0.22 um filter) and stirred for 10
~minutes. The mixture is adjusted to the desired pH with 10N sodium hydroxide: |
' While_r stirring, .br_ougﬁt 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. .Nbv_eon AA-1 is an acrylic acid polymer available from BF‘

-Good_rich. Edetate sodium (EDTA), Poloxamer 407, and sodium chloride are then
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final weight of water and sterile filtered (0.22 m
filter) in, to the polynmer suspension and stirred for
WO 20d60259,9ut es. The mixture is adjusted to desigefuPldosnzzisy
wi th 10N sodi um hydr oxi de while stirring, brougﬁidato
final weight with water by sterile filtration and
aseptically filled into unit-dose contai ners 30 WO

Exanpl es "1-7 I ng redle

10 0..50 1.

S“S%‘ﬁ’%‘xgsp?ﬁ%ﬁép%‘iﬁ%@ 3150 B, FoRPGBds aé@aé Sl
dis f%8__ 01'1),80080 8OSO|umChIor|de020
isRraRyfo 9JnipusEs o 1be myxberegs steriliaed i srtodagme abiR i Gr 20

1.50 1.50 1.50 1.50 Edetate Di sodium0.10 0.10 0.10
mingtesy Hlternatelyy thearisheamycinayapbe drp heat S);emlz@dh&d(hdﬂ@d by

0.10 0.10 Benzal konium 0.01 0.01. 0.01 0.6#-- 0.01 - :
aseti¢ ppivder addition $fiey sterRezabonaMannitol is-dissolved th lﬂ(}-of the

-- Dequest 20605 -- -- -- --0.10 Boric Acid -- -- --
~ final -wéighO of -water- akdl tstémileAGltdre® (022 gm &lte?) in tolthe. polymer
SodiumCGitrate .17 .17 .17 .17 -- .17 17 Sodium

suspdtdiaxafi@ stirfed fordl® miflufes. AThe dHixturdlisSadjUsted to desired pH
' " . wifh_lON,sodium'hydroxide while stirring, brought to final weight with water by :

 sterile filtration and aseptically filled into unit-dose containers. .
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tototototototo PH62pH7pH63pH63pH63
pH63pH6 Water gq.s. .s. .s. . 's. P.S qg.s. q.
tototototototo 100 100 100 100 100 100 100
WOZWWE% 8 [731 An azithronycin ointnent is PEBPE&RSFIRST -
di ssolving, 0.3 granms of azithromycin and 0.5 grans
of chlorobutanol in a mxture containing 3.0 grans
mneral o0il/96.2 grans white petrolatumby stirring in
a 100 m beaker while heating sufficiently hot to
di ssol ve both conpounds : The mxture is sterile
filtered throu Q.22 mRter t a sufficient
tenperature to bellf Y& oa§?f fjlled aseptically
| mg.reei@m | e ophtal mac oi ngnent ¢ ubes. I\/PLE,? 9-11
thF‘Bﬂmcorx progylmeespl aehéul osm (HBM):,. oSodi Um
°Plé‘det afe>? sdddum (-EDTA) ;- and--sur f-act am ‘are
dh g d in a beaker_ contai appr oxi me#®ly 1/ 3 of
-tmlﬁm@hoyy@bghh of yaier a?ﬁ sE]ﬁ”re 8ﬁorO 49 Mifutes-
widthian  over headsesti sper .1 dhe {ﬂg@tq ol gegr % zed
T o) &&el'm@llmﬂnwg at1012¢.:€, foore 200.131 W0 2 0%4 O 3
enza n0‘1:)"/7022387»10 nf-#0t e9-10Theo a2i ttheompcin and
-SLELD d@ a8 i ndi tled-%h -t Abble 20.4le dry keet -- .-
" SéRhhd péSand added to the HPI\/C—coq)t ]é_\l ni ng sol ution
- Ineqasaptiasponder. addi_tion__ Manni t gl'y, Pol Oxangr 407,
. BAKicaedaboric aei d are dissolved sepgfately in
’ffxﬁﬁ%ﬁ ely 1/22 of -ehe fimal weight-of vater apd

gyt ‘éJfOI &7 tFationt? (0122 mrfilter) andi
stlrre 6 SAut § toqf%rm%sm Lt By ed-sFheg#i-xt ur e

i's  adjusted pki0s (gesdﬁr ed pgl—Ev_yl L,p Q}JH Zﬁy u‘g'i°h¥dr'58x3 de
\Mar:éaestlrrlngqbrouggtt_sa 4.5 p.s. q.5. q.s. .

to o - to to to tao to
1060 100 100 100 140 100 100

EXAMPLE 8

| [73] - An azithromycin ointment is, prepared by dissolving. 0.3 grams of
| azzthromycm and 0 5 grams of chloxobutanol i in a mxxture contammg 3.0 grams

mmeral 01]/96 2 grams wh1te petrolatum by stirring in a 100 ml beaker whﬂe :

: heatmg sufﬁcmntly hot to dlssolve both compounds . The mucture is- stenle '
| ﬁltered through a 0. 22 m filter at -a sufﬁclent temperature to be filtered and
ﬁlled aseptxcally mto sterile ophthalmlc omtment tubes.

EXAMPLES 9 11

3 [74] o Hydroxypropylmet;hyl cellulose (HPMC) sodium_chloride, edetate

sodmm (EDTA) and surfactant are dlssolved 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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final weight with water by sterile filtration, and
aseptically filled into nulti-dose containers.

wo 2006/P0B5ES 12-14 [75] Noveon AA-1 is slowy %‘2’?&@2‘%22337

Into a beaker containing approxinmately 1/
final \NEIght of water and stirred for 1.5 hrs. with an
overhead stirrer. Noveon AA-1 is an acryl ic acid

mmiéiﬂisy ”)ﬁ‘heaé(ﬁtﬂlﬁmy@ o L &e’?o e Qg {(]ad E%la{s ﬁ%sodl der heat

sodi um ch ori sur ant

oluuon an tirred for 10
Ster?np‘%gq‘é‘goaa tertggié% | PSR ‘g B‘BPW@@G@% pewdepaddition.
t H of The m xture is
Ma“éltlt E‘%&m&? 2&& %‘é@v Pﬁé g‘?ml?_%"t arpogisgglvadl naepesately in
The az thro cin and steroid as indicated in. table 2
- ApPLoXEne §b%rﬁ4412‘§ﬁlgélﬁd9f&dm el nided dlyysterile ﬁltratlon
suspensi on by aseptic powder addition. BAK#mannitol,

(0.2 men Fdkeit and dirzed foli 900invettes apalbane Ynixbure. The mixture is
approxi mately 112 of the final weight of water, . added
adjubledt toedqvideyingll wiith t10N sbiiun® b9 k8 wmreaéthﬁﬂlé qlx%aghtm;o a

|

filter) and stirred for 10 m nutes. emxture
- finaladpight @At GatdieyiQsine dipbtivg qt
" while stirring, }g}ﬁought to flir}“* lﬁz“ﬁl*‘eﬁ lﬁt‘ dose

cgntﬁﬁgmby sterile filtration and asepti caIIy fill ed |nto
mul ti- dose containers. 32 WO 2006/ 025923

Pd%ﬁﬁ 87 TABLE 2 Formul ation Exanples 9-14 9
ﬁ"%%éi Ingredient g g Azithronycin'1.0 1.0
[75]102 6\%()Prednlsollne Acetate 0.10 -- --0.10

- Flu Sﬁ%‘l h hels -slgwiy sperseg 10k’ 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 aﬁ acrylic acid polymer available from B.F.

Goodrich. Edetate sodium (EDTA), sodium chloride, and surfactant are theﬁ

added to the polymer solution and stirred for 10 minutes after éﬁch addition.

- The polymer suspension is at a pH of about. 3.0-3 5. The ‘mixbure is sterilized by

© .- autoclaving at 121 °C. for 20 minutes. The amthromyém and stermd as 1nd1cated
- in table 2 are dly heat stenhzed and added to the polymer suspeﬁs@n by aseptlc‘
- powder- addition. BAK manmtol and boric ac1d are dxssolved separately in -
approximately 1/2‘01_' the final weight of Watier', addéd to the Iiolynder'-inixture by
sterile filtration (0.22 pm’ filter) and stirred for 10 minutes. The mixture is
adjusted to the desired pH with 10N sodium hydromde wlule stn'rmg, brought to
final weight with water and by sterlle filtration and aseptlcally filled into multi-

dose containers.
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Dexanet hasone -- 0.10 -- -- 0.10 Hydroxypropyl et hyl
1 50 1.50 1.50 -- - Cellul ose Noveon AA-1 -- -- --
80 0.80 0.8.0 SodiumChloride 0.20 0:20 0.20.0.20
WOZ"@W%’W 20 Mannitol 1.50 1.50. 1.50 1..50 1.IBO/US2@5/022387
Edetate Di sodium 0.10 0.10 0.10 0.10 0.10 0.10
Pol oxamer 407 0.10 0.10 0.10 0.10 0.50 0.50
Benzal konium 0.01 0.01 0.01 0.01 0.01 0.01 Chloride
Boric Acid 0.50 O 50 O 50 0.50 0.50 0.50 Sodium
Hydr oxi de . s. g.S. Q.s. totototo
toto, PH7 phtozmﬁetzo %@b @f -9 Wﬁtef
g.S. .S. g.S. Q:S. 90.S.1¢g Eit 1 195) 100
10@rediEnt 00 100 EXAMPLES 15 a@d 16 57 h
agftth ¥in is di 9sbl vedoiniaocit rate tmf)f er- 2m‘ter
d#ﬁx%%met e qfiES minHi t ol = EDTA; ant1BAC are added and
dbssRlLe n|en the azit hr%rﬁ?m N3 ol uti on.?-The¥voi une of -
t erbapbtyat hd@hyi S 106 Usf 8 19 J400% of the deSit%ed .
verldwesei t h water. 2N sodi um hy roxide is used to
8%‘% Aprle pH. The-sol uti-on ks t hesof i lot g5 edg tdar ough
Cfil’rﬂ"”fl Tter tﬂo§r ottdte A.2Gterizbe sotwtiome The

AL PGS ed 2 éE be-the ¥-ee Bagl, 1.50

- nmnekydr abe or di BY atg, 0”3‘310 10 0 50 g ;g
Benzalkonium 0.01 0.01 0.01 ¥
Benzalkon 0.01  0.01 0.01
Boric Acid 0.50 0.50 .50 0.50 ’

: Sod:_'_um Hydroxide q.5. q.s. g.s. q:s - gzo 320 o

’ to to to to to t.:o.- -
PR7 pH7 pPH7 pH6 pHS6
. pH 6
Water q.s. 9-5.. -g.s.” g.s.  qg:s. qg.s. -
te Lo to to to to

100 100 100 100 . 100 1o0q

EXAMPLES 15 and 16

'[76] | The amthromycm is dissolved in a cltrate buffer- After dxssolvmg,
the mannitol, EDTA, and BAC are added and dissolved in the az1thromyc1n ‘
_solutlon The volume of the formulatmn is adjusted to 100% of the desxred
volume with water . 2N sodium hydroxide is used to adjust the pH 'I‘he solution
15 then filtered through a 0.22 um filter to produoe a stenle solution. The_

amthromycm used here can be the free base, monohydrate or dlhydrate forms.
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WO 2006/ 025923 PCTI US2005/ 022387 Tabl e 3 Exanpl e 15
Exanple 16 Ingredient % g g % %zithronycin 1.0 2.0

trate 0.20 0.3 Citric Acid 0.14 0,14 _
wo Rl M T ate 0 20 Bova 0. 05 0. 05 Bonzal kEfENiporsanss?
Chl ori de (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 Fornulations. Table 4
Formul ation Exanples 1%2% 47 18 19 20 21 22. 23
Ingredient” %9%g g %% Azithronycin 01.0 2.0 1.0
2.01.0 2.0 0.10 Hydmsxs lgg)gIOSOEgarg - | I'ul ose
NoyaaeRA- 1 -- --90.80 ¢ odi um
sAzithkenyela 0. 20 0. 20 O. aQ)O 20.. 0. 20 90 20 0.30:

Nan@itrake 1. 50 1. 50 1. Gyol. 50 1 50 1. g 1. 50 Edet ate
?;ff@méu urr?O 10 0. 10 O. % 01 .10 0. 100. Eol oxamer 407

: 0.10 o:iO 0.10 0050050 enzal4s#ni um 0. 01
%%%%‘513 0.01 0.01 -- 0.0L2: Polyvinyl gj§golldone 0.2

05
Benzalkonium Chloride (BAC) 0.005 0.005 P
Water gs to 100 gs to 100 -
Sodium Hydroxide gsto pH 7.0 gstopH7.0 -

Examples 17-23

[77] Additional Formulations.
Table 4
Formulation Examples 17-23
17 18 19 20 21 22, 23,
Ingredient - $ $ % % $ $ e
Azithromycin 01.0 2.0 1.0 2.0 1.0 2.0 0,10
Hydroxypropyl 4.50 2.00 - —— mm e -
Cellulose - ' o . :
Noveon ARA-1 - —-= .80 1.30 0.80 0.80 0.80
Sodium Chloride G.20  0.20 0.20 ° 0,20 0.20 -0.20 0.30"
Mannitol ' - 71.5%0 1.50 1.50 1.50 1.50 1.50 1.50
Edetate Disodium 0.10 0.10 0.10 0.10 6.106:- 0.10
Polokamer 407 ©0.10 0.710 010 0.10° 0:50 ¢ 50 0.50
Benzalkonium . 0.01 0.01 0.01 0.01 -- Q.01 -~
Polyvinyl pyrolldone_d,: o 02 : : -
Chloride
Sodium Perborate  -- - - -— 010 e- e
Dequest 20608 - - —— .%o U | DU RIS
‘Borie Acid 0.50 ‘ T
Citric Acid, LA 250 .20 L2585, .25 22
© Sedium Citrate  ~ 17 .17 17 .17 .17 .17
Sodium Hydroxide ¢.s. g.s. g.s. g.s. gq.s. g.s. qg.s.
to to to to to to to
PR 6.3 pH 7 pH 6.3 pH 6.3 pH 6.3 pH 6.3 pH 6
Water g.5. (.s. g.s. q4.5. PpP.S. g.S8. (.s.
to to to to to to to’

100 100 100 100  10C¢ 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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Chl oride Sodium Perborate -- -- -- -- 0.10 -- Dequest
20605 0.'10 -- Boric Acid 0.50 CGtric Acid .x..... 25
.2 .25, .25 .2 SodiumCitrate' .171 .17 .17 .17 .17
WO 2006/025%8di um Hydroxi de g.s. 0.S. Q.S. Q.S.- @CRUSANS022387
g.s. tototototototo pHG6.3 pH7 pH®6.3 pH®6.3
pH 6.3 pH 6.3 pH 6 Witer g.s. g.s. g.S. . S. p.s. (.
i s.‘a%.s to ‘tgo tototo to to 100 100 100 100 100 100
miplementation of the sopcents deserbad Beroimican jsasinticanais or may be
directed primarily to preferred enbodi nents and
‘ leﬂpﬁg&yﬁcf‘%?%@ﬁ inyentignl, | wibleoutedegiialrsing fipak €hé spiit and scope
those skilled in the art that further changes and :
 of thnyinfviention enslefinediby tiad folB4viNPROHAE/ 025923 .
PCT/ US2005/ 022387 i npl enentati on of the concepts
descri bed herein can easily be nade or may be | earned
by practice of the invention, wthout depast#ng from .
the spirit and scope " of the.invention as defined by
the followng clains. a 35. WO 2006/ 025923
PCT/ U32005/ 022387 W Claim Taim1l.: A topical otic.
. conposition. conprising an azalide antibiotic and an
~otically acceptable carrier. . .. .-
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Claim?2: The topical otic conposition according to
claiml1l, wherein said topical otic conposition
WO 200601B$235€s an addi ti onal nedi canent which i SPC%FEO%E@%M
“than an azalide antibiotic. Claim3: The topical otic
conposition according to claim2, wherein said
addi tional nedicanent is selected fromthe group
coNge €lding of antibiotics, antivirals, antifungals,
anesthetics, anti-inflammtory agents, and _
anUlaiad | eOidoi 4. : ical 0L 1.C v ..
conposition ?c%?giitc ﬁan?gg%lméli ?ﬁ%&q%g%& %zahsdtgi ad“tlbmtw
and P UGG BIPGFLLE on further comprises a pol ymeric
suspending "agent or a wetting agent. Claim5. Theé
topkcal ,othc conppsi.tion according to claim2, wherein
s Ot % (S HTPIeRb oFiE SHBRPSIEOn Acgtrding fyflaim 1, wherein
: .anti-jnflammtory agent, Claim6: The topi-ee otic
sa1 %Rﬁég PHif GPReHHPHICATPrIFes [aai additionklomedivansat avhich is
__steroidal anti-inflammatory agent is selected fromthe
diffeyentthancomaralidenaptifioficedni sol one acetate, .
Fl uor omet hol one, Dexanet hasone and a pharmaceutically
acClpwabl Fhedbpical dity enhipoditioh McdordAtietd ARiBY, WHdrSin
conposition according to claim2, wherein said '
saidaddditioaah me@dhcRAENE | Off 8 st
anti-inflanmat ory agen%éle&g]aa?'r%ﬁ%%@hgmﬁllpoggg%ls?gg of.
bl el [ \ rein.said non-steroidal
B O RIS M o Shés B A RS
and SRRsh tin%§°f di cl of enac, flurbiprofen, ketorolac, and

Slprorene *86™Rp 2006/ 025923 PCT/ US2005/ 022387 O ai m
9:C-1The i_oﬂlcg{ .otli ¢, conposition according to claiml;
whePEP - sala "R e @PeRostidom aesording. to Zewhgrein

., pol %nEri,c suspendi ng agent. Caim 10: The topi cal
said Jopicat ghisOmRRasH i eRgomprisesi an@lymeric suspending

| agent or a wetting agent.
~ Claim 5. The topical otic composition according to claim 2, wherein
~ said additional medicament is a steroidal anti-inﬂaminatory ag;ant.
Claim 6: The topical otic composition according to claim 5, wherein
said steroidal anti-inflammatory agent is selected from the group
- consiéting of Prednisolone a(:(.atate,‘ Flubrofuetholone, Déxametﬁasone and
a pharmaceuticﬂly acceptable salt. thereof.
| Claim 7. The topical otic composition according to claim 2, vs?herein
said additional medicament is a non-steroidal anti-inﬂamﬁatoxy agent.
Claim 8: The process for treating an ear of claim 7, wherein said
‘qon-sterdidal anti-inflammatory agent is selected from the group

consisting of diclofenac, flurbiprofen, ketorolac, and suprofen.
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wherei n said polyneric suspending agent is a
wat er -swel | abl e water- insol uble crosslinked

vinyl polymer. Claim11l: The topical otic
wo 20%’?1%2?“ on according to claim1, wherein %%T/HSZOOD’M”S"’

azalide antibiotic is a conmpound of forrrula (1): CRS
N(CF~ CH3 CH,, OR-O O HO 0%0. 0-1"'CH wherein.:R

anCiRZmERCThe @ﬁﬁ@ﬁ%%xﬂpdf?}%r? §%¥d1P6 '1X q !ﬂog.b?’l xérﬁgl%li?l

or methylgroup. Caim
i 1 vvherel t he anount
- %@g?ld‘*%‘?‘% SRUH 8ot f Tyrieic epenshng ogembs

3; al,. otic conposition according to
o Jilkg®10: | . baReG atic torrposghbrs sacconivag | o claim 5,
antlb%‘%lc i.s fromabout 0.01%to about 10% .37 WO
FPYIPEE | RPpeudioE 238t & ai watdr-sWelkable pivatr-
conposition according to. claiml, whes#in the -

ms%IHBlﬂﬁm%ﬁhf%f&ﬁGaMr\dBﬂwﬁlmeml c is fromabout O. 01%-

to about 2% C aim 15: The topical otic conposition

acédnia nbl:t oTheatapidal otibedoripdsitih AR toSBlafhn 1,
azalide antibiotic is fromabout 1%to about 2%

~ wherein said azalide antlbwt;lc is a compound of formula 0:

Iy

- wherein.R' and R’ each independently répresent a hydrogen ‘dtom or
me.thy'l?group;. R R o - .
Claim..12: = The topical otic c‘o,mposi:tio'n a¢c$rdihg to- claim’ 1,
wherein the amount of said azalide antibiotic is at least éb’out '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 -

about 10%.
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| WherQin the

Claim 16: The topical otic conposition according to
claim 1, wherein said topical otic conmposition is in

Wozgﬁmﬁfz@rm of a depot. Caim1l7: The topical p(t:Jr $2005/022387

conmposition according to claim1, wherein sal
topical otic conposition is in the form of an aqueous

sol ution, aqueous suspension, an oil, or an insert.
a glmgu Th#he ofsipdad] otié ccovapusitiirt meozanﬁ@rw REhi#O 1,
claim1, wherein said topical otic conposition does

whatoeln €l ta@loUILOOS khid QBAAS hakibicHe i® Wik Oélslﬂitcébh
otically harnful to the ear. Caim19. A process

abolif 2@t i ng an ear, which conprises: topically applyi ng a
topical otic conpositi on to an ear, wherein said -

to ti C n. C ri 56s an ahde
ant@?ag?iotllgc |%‘ﬁ§nn&§§d unt c.cég*% 1% atc‘éo'izdf%ttol fladra; don
i ssue of . nd an gpht hal m_cal I :
acce pl% A bTROR} rqtfefalﬁcPé‘i‘all‘Fﬂ’Z @ntippebic ap cfrem fﬁut Mt bn, g
_ ;ar according to claim 19, wherein said topical
abo‘btt?c’ conposi tion conprises an additional nmedi canent
which is different than an azalide antibiotic. Claim
21Came 167 ocBRe topical rasin icnypesitioar asedirdi g tlaim! 8j M
20, wherein said additional medicament is selected :
whefeinraidi@pirad ofic compositionds i3 8hNBrE30NE 8257323
PCT/ US2005/ 022387 of antibiotics, antivirals,

anClaimngd s, Tianaspieal idtfe c@ﬁ’abbmh@ﬁ' am&ﬂ{ y toaéigﬂﬁ S,
and antiallergic agents. CI a| m 22: The cess

whefbdif 8hid@pid] 88k caﬁfg tﬁioﬂ thié Bl Pan a \éggégsb%qléﬁgp,l c.

topi cal otic conposition Fir ther conpri s

' n a.wetting agent. daim23:. The
oo BRI 2 A 0,20 L

or trea r according to cl a|m20

Claim 18: The topical otic composition according to. claim 1,
wherein saia topical otic composition does not, éoﬁtain constituents that
are physiologically or otically harmful to thé' ear. |

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

- topically applying a topical etic composition to an ear, wherein said’

tepical otic composition comprises an azalide antibiotic in ‘an amoant’

effective to treat -_infec__tibn in a tissue -of the ear and an ophthalmicallyl '

acceptﬁble -carrier.

Claim 20: The process for treating an ear according to 'cl-ay;;ncnl- 19
wherein said topical otic composition comprises an additional medicament o
which is different than an azalide .aﬁtibiotic.

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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wherei n said additional nedicanment is a steroidal
anti-inflammatory agent. Caim24: The process for
‘ treating an ear according to claim23, wherein said
WO 280682328 al anti-inflammatory agent is sel ect edTfusesssiobmssy
group consisting of Prednisol one acetate, _
Fl uor onet hol one, Dexanet hasone and ﬁ phar rmceugl cally
accept abl e salt thereof. Caim25 The process for
of { PaGbIORG b alt GriAHREdl. rethelns, awteidlammataty
addi tignal_ nedicanent is a non-steroidal : _
aggMs; aptaptmtargioageatent : G ai m 26: The process for
treating an ear according to claim25, wherein said
nonClaiey 82dalThaprocesn foratmentingyarngentacicrdif BFEGSHI S@M
the group consisting of diclofenac, flurbiprofen,
whieetior shialc topinal tier b@posibal Mrdisr LARMPRESES .S%Jlgﬁmxdic
treating an ear according to claim 19, I Whe@1 ard ..
Rt a@intGr GONPRRIL 4 conprises a polyneric _
S#i%?pend?gr% ggent.ﬁiét%%tz& The .process fgr tlreatl-_ng
an ; Or leal me Aherein said polyneric
e 30 EhE prbal ol Mesting JY il é%veé?’gagb% et bl
- sl.i-gk arboxy-vi nyl pal yner. . 0 25923
s e R e e
an ear according to claim19, wherein sai azal i de
a8t ibiotic is a conpound of fornula (I): N(CHa)t CH'N

NO Al. Roo CHa CHI CHI - : ‘ ) o
aim 24: The process for treating an ear according to claim 23,

 wherein s;aid steroidal anti-inflammatory agent is selected from the group
consis't'izig of Pfecinisolone écetate, Fltiorometholone, Dexa[.nethé‘soné and
a pharmaceutically acceptable salt thereof. |
~ Claim 25. The process for 'tréﬁting an ear accc;rdihé to clalm 2;0, -
wherein saidfaddl;ti(:inai‘i‘ medicament is a non-steroidal anti—inﬂér'rm;étd;y‘
agent. ’ |
Claim' 26 The probéss”“;t;f;f “tré'atih‘g an ear acéordiﬁé to c1a1m25
wherein said non-steroidal anti—inﬂgmmatory agent is sélectedrfrﬁml t;he
.g'r'duji’ COnsiStiﬁ'g' ;)'f ‘dic"lbferiac, ﬂurbipf:);?eﬁ; kéi;oi;dlac, éhd éuprefen.
. 'Claim’ 27: The process for tréétiﬁ\gr att éér'étc;:brding to clalm 19,
Wherein said topical otic composition comprises a polymeric suspendmg
agent. |
" ‘Claim 28: The process for treating an ear according to clann27,
wherein said polymeric suspending agent is a water-swellable ; :Wét'ler--‘

-insoluble crosslinked carboxy-vinyl polymer.
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Ho CH CH CH wherein R and R2 each independently
represent a hydrogen atomor nethyl group. d aim 30:
ocess for treating an ear according t '
wo 2‘%‘&%’%% t he anmpbunt of sai-d azalide antibi ot (éﬁbgiog%f&zgmm
| east about 5.0% Claim31: The process for treating
an ear according to claim19, wherein the anmount of

saifang ag: deranbidde st kit ir@aiflﬁg @@Qﬁuhccgr&llé) Eo clalankl)ofg

10% d aim 32: The process for treatlng an
wher ej t of sai d

Wh%grplg%g%%ﬁ%? Iﬁl(r)nglbgﬁtfcgs FromEse i tof OIGT‘%‘(L{ about 2%

Cl aim-33: The process for treating an ear according to ' .

claim19, wherein the anount of said azalide

antibiotic isgfrom about 1% to about 2% 40 WO
2006/ 025923 Cr/ Us20 0 "8fo 2 238 7 Claim34: The .
ear according to clsém 19, :
ig conposition is in the.form
process for treating an ear
£in said topical otic
he form of an aqueous sol ution,
i4, oOr an insert. Cla|m36 _
ah ear according to claim 19, -
sufifering fromat |east one '
e group consisting of
ia, ear infl am@Bti on,. ear

wherem Rl and R’ eachr 1ndependently repres.ént a hydrogen atom or
methyl group.’ |

Clgim | SQ: The process for trgaat.ing aﬁ ear a.ccor;li__ng to ciaini 19,
wherein fhe amc;unt of said azalide gntibiotic 1s at least.about 5.0%. -

Claifn 31: The process for treating an ear according to clainj.-llﬂ,

: wherem the amount of said azalide antlblotlc is from about 0.01% to

about 10% o

Clalm 32: The process for treating an ear according to claim 19,
Wherem the é.mount of sald azallde antlblotlc is from about 0.01% td |
'about 2%. |

Clalm 33: The process for treating an ear according to clainjz_l 19,
Wherein the g_mount of sajd azalide antibiotic is from about 1% te

about 2%, _
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[ [ [ : for
infection and ear trauma. Claim37: The process _
treating an ear according to claim19, wherein said
infection is caused by a bacteria selected fromthe

WO 2096833823 consi sting of corneform and. i dpht heP@T/a§2005/022387

G aim38: A process for treating an ear, which
conprises: topically applying a t?piralloglgn i e
L.t 40N ar during or ol |l owing an oti
Sur e S8 o RS £ e AaRi o edppeardie o claim 19,
ri ses .an_azalide antibiotic and an

Wh%‘%hn;?%%d:ﬁi"gg‘%ﬂ &? YepraBre 1ty thedprmof aidepso: The
progess for treating an ear according to claim 3'8,
vvhgf:‘%}Iﬂ %{ i é[( heyprficesn 95 tgeeidng eni sant yorpating ttontaind 19,

wherein said topical otic compositidn 1s in the form of an aquepué 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, oti.tis media, ear inflammation, ear

- infection and ear trauma.

Claim 37: The process for treéting an ear according to claim 19,‘-
~wherein said infection is caused by a bacteria selected from the grouﬁ
consisting of corneform anc.i idphtheroids. |

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

topically applying a topical otic composition to an eaf during or
following an otic surgical procedure, wherein said topical otic composition
corhprises an azalide antibiotic and .én ophthalmically acceptable carrier;

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

‘wherein otic surgical procedure is tjmpanoétomy.
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