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| NVENTI ON [ 0001] The present invention relates to

non-i nvasi ve nethods for treating otitis nmedia (mddle

MEHOPBIFOR TREATIRER I ANR PR Tih Y b BTG Mg yrsrve

NONIOBICI SURPATTANTS A FACTLITATEHRANSVIEMBRANE DPRUG
t hereof across the Fﬁnpanlc nmenbr ane (eardrumn.

BACKGROUND [ OGERIERYIDFO JHE MIRPEE BAR af f ect ed

each year with otitis nmedia; i.e., infection of the

m ddl e ear. Although adults are al so susceptible to

m ddl e ear infecty i ticularly at

ri sk, because the ‘%ﬁ%@?@mﬁl&}ﬁm tory canal s

can re easily be closed by inflammtiopn. Fluid can
100011 i T8 pesfl T yShgiOE B TAER for R IHe S VB aRPS 1o PPt media
(middle@aF @Fdétibn). WIibfelhabiidhl £BY BR iR RHEI0S rflMe tAB Bl foR 8dministering

provi de mcrobes wwth an inviting environnment in which

medicament #pefphindreating 0dd) mydia tq thepridille carbpdelivery thergof across the
Qr 7] e rier against introduction of drugs into
tympa{uge r‘ﬁﬂ%glilee(eglgd:r?m ind so antibiotics prescribed to treat
m ddl e ear infections are nearly always taken orally.
However, a variety of BACKEROUND viruses can be
responsi bl e for causing mddle ear infections, and it
[0002]i s fMiiEEHHE B biyildien ae@$Rtted @adhOyedt Fithdits sledihi.6 Ninféctibhf the

....cause of a particular infection, or whether it is
middlesgas.c Afhprgheaduds erecdsaneeniiplerio srigdle £at infictipns ghildren are

. . i i biofi
particnflty 3isk, drfuleTHAFleifivel) ot ip BTy o EC APl alPbd i3sed by
inflamdhatibn.i Bluid cem thén bdvenaritsppedibeidind theyympatc plembearel{eardrum),

., patient at risk for _side effe,ct% associated with )
which &gn, eayse gevgeq payepsWek agprovidleaaicrabes withiap Aevifing priepment in
which B¥Mepfdtiued.- [0004] Children who suffer fromrepeated

infections may require surgery to relieve the fluid
pressure on the tynpanic nenbrane. In nore severe
[0003] cas dde tyinpanbaigembrane ds arfymipdabli kesder agiainist introdhection of drugs into
the mi{l%lgggrg Ifn?de %)g aénlglrb%%r{lecls H%regcliﬂ.ge@ﬁg %reathﬁ{{l% eI A ic’ntgalnonts a errf‘é\éﬁ}r} 1éllways
taken orally. However, a variety of bacteria and viruses can be responsible for causing middle

ear infections, and it is frequently not possible to distinguish which is the cause of a particular
infection, or whether it is susceptible to treatment with oral antibiotics. Further, the impact of
orally administered antibiotics on the middle ear may be diluted by the systemic distribution of
the drug, which may also place the patient at risk for side effects associated with systemic

delivery (e.g., yeast infections in female patients).

[0004] Children who suffer from repeated infections may require surgery to relieve the
fluid pressure on the tympanic membrane. In more severe cases, drainage tubes may be placed
within the tympanic membrane. The tubes themselves don’t prevent reoccurrences of infection

(to the contrary, they can serve as conduits for entry of additional pathogens into the middle



(to the contrary, they can serve as conduits for entry

of additional pathogens into the m ddl eear), but they
woaom7rafiseve pressure and reduce the extent torPemiUSH006/033598

fluid becones trapped behind the eardrum [0005] The

tubes also offer a potential conduit for antibiotics

) el R ETHCEA, F L LOAS DA o BRL BaPrpioe

eardrumnt o t he drai nage tube. However, this nmethod is both
I nvasi ve and pai nful, suggesting a strong need for an

[0005] al t gﬁgéﬁe)%sra?so §%W3a}l %%%%P%&T g 16%1)&1;%& ﬂltre(c)ﬂ}; m% the

rmddle erveat bmpbmrm\ﬂndbgtlmm@ alloving themtd figv fthp deinegs ting
me .
Howev%}rs {eh? et{i'zﬁf% ?o(;c% H‘{ ?%\%{Lgagﬁh{ﬂi §1¥g@§tmg t?gnﬁ]qgégd 1%9 an aq{eglatlve route for
mﬁmﬁwmgé@ﬁﬁéﬂsmﬁﬂhemh@kmmsequelae in a transnenbrane
carrier conposition. The invention derives fromthe

surpri sing discoggwﬂwgﬁ?kn;Tﬁ EINVENTION conprised of

one or nore nonionic polyner surfactants medi canent s

[0006] can TB@anﬁltﬂozY ?f SR AGERRE fﬁf@rehﬁHgaaﬁ& plteyémﬁg b&lsmtﬁﬁﬁgh

e., one without tears (e.g., frombursting

admlmijﬁa@r pfrreasiicaments wyefud iviweriylasis Optrepiment plypiddlesar infoetipnpand their

sequelak %pz?ﬁarﬁﬁlelhﬁ‘daﬁé:éal‘&? LorpoRiR8i{] Tlﬁqg%g&{&rﬁ/& ftd¥€the surprising discovery
I nvent |0n t he medi canent is Supp as an active

that, injp GFigROBIsE 0T anq orarpstveapinnisRoL ey pqr@@ta@@mm@sqamp@ﬁcan be delivered

across ARRabt@Gnb Rictn R e, 50 0B wtt@ou@féﬁrst(élg £ATBRSide ﬁﬁer‘ppésglre) or
contact with an intact tympani ¢ nenbrane (ear drum

puncturgh .. st &lbereriniedtioebnposi tion is further

conprised of one or nore nonionic polyner surfactants,

[0007] SUCAc@Rdifg RAhYHPENtiS L IEBNdi BfneRt i PSIpIEARS by A®iNe infc@iéhided
in a pharnaceutlcallé accept abl e conposition, [0008]

transmeppxane CAERT ¢RIPOsitoRRspPEed P éheteﬁ%%)éls e CPmMPYsiion into comtact with an

intact tiyS@lcRdbre (REAYBN TR Araffmc@ibidnt SarfiBdoApbdiidhds RirB& comprised of
Infection) and its sequelae. The inventign is

one or paremppigpig pPymMERIradants Bifh ana pHEmgErgt gr Rigek copolymer, provided in

ammnmﬁgﬁﬁagﬁﬁ&§u§uﬁhm@&ﬂﬁmt|blotlcs or anti-viral agents
(depen g on the source of the infection present),

ant un ents nf | ammat or ent
[0008] 5 1 Ef< iR e ERBFLS o s e B PP o ot media
(middlé @€ Whfdctitg) afid HelécGuetal Thdiﬁ%ﬁildnﬂl §art1t:d1ﬁlymaélf-@d8d wfthd de@very of
i nvent | on also be utiliz tmee actlvg . .
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anti- fuﬂgaliiﬂeﬁa &gﬂ arg{ iﬂﬁ&ﬁﬂaaﬁ%g&iﬂi@f&iﬁhér pdinttiinegs. | For 9f&kf¢rﬁlﬁn of chromcally
ri be ove is

ting and o r fe
recurrifg o e Sqdaiearor e i o B PR By AR Gs wiES) PeeAgve
infectidn® td da¥ivdi@rapiyiadticagenthas eicinfitidlosarof t he preferred

[0009] The summary of the invention described above is not limiting and other features and
advantages of the invention will be apparent from the following detailed description of the preferred

embodiments, as well as from the claims.

DETAILED DESCRIPTION OF THE INVENTION

A. Carriers For Use In Transmembrane Treatment of Otitis Media




enbodi nents, as well as fromthe clainms. DETAILED

DESCRI PTI ON OF THE | NVENTION A. Carriers For Use In
wonrerTaaesbr ane Treatnent of OQtitis Medi a[ 0010] PCT/US2006/033598

Surprisingly, it has been discovered that nonionic

pol ymer surfactants, when applied to the tynpanic

me . fa trans rt of di amen.
0010 =80 LA 5 B0 P e B et e
tympamm thembrang narofaclhtamhg/M)chsuﬂffaawﬂamher(t acrgss thean@ﬁﬂryrmhd into the

I .
R MR LR A —_
PIOVIdwhld|a®amteutlmlmamptablp obnyprBitios voriaG ingriieanal @mento Wonionic polymer

surfact%%eﬁx%ﬁcﬂo&xﬁ%we a (86@73 gb Eé-z%l;z]zlcl %r%ajcrtigffn Ss 3% E%&S%@%%ENQ{?& 967)). A

numbeg offawelr eingiolyds aveaiohmaist daliypuglabls usder gehgeretic th1mamtoxynol 9

(Trltonalla F(oﬁfog&%ﬁqg%eﬁ?rgglf t{zlh%%m §9) W 13%9 éns{ﬂxapo? ﬁl)xzéiﬁés gsuch as
Pluron(c@ﬁ BAMa E6$andrid ﬂ8)gﬁ¢lyp§anﬁi5&/$ucﬁ@8(’l&trdmﬁ'“i‘ 90@8B )which is a tetrafunctional .
block &g{)l%?rrﬂeﬂtsédofﬁc}ﬂ? &q@%lhgl %&1‘&183!? bﬁcpré}g/?gna ox1§e an\é\{he]:hrylpene 3xide to
ethylensdiguéne), idgllkyledigistoif eodiwn stpfowylhEmadosuclda f5en0kobOTM, ehizh is a dioctyl
ester of"@%‘d stuﬂ‘os%%aw q08 gf)lﬁ) &ﬁ) P gadsI %L%Mé %'7:1 éﬁl?a?%o’fntw )E 930 (an alkyl

OSuccI ni ¢ acl Uch as Rerosol
aryl PO&MGGM splforate) epolysbrbgio @D pvlyserbéte 6@ @od palysogmieBd (polyoxyethylene sorbitan

I )
ey Y8900 s S VR i b ol B
hydrogzmitedp@’ﬁtyzsn}smpleasé@ﬁo-dﬁ Meptd brgfeoed for @s<50 the invention are polymer
i .
surfactéxﬁ? !)ﬁe/t{?ﬁMgl Qé}l gé}?%tgegt fg?ﬁog Iﬂllpg 4 g?{ylﬁﬂggl %?dt cﬁﬁ&%ﬁhat (hta\rgs beﬁ!ll_ used, for
exampgned qa@gep@tslmkwnaxty@drfm@tso@eh at &xdgaast oving |s¢r@ctasu§mvagam
on are
e T e
aI cohol type; e.g., tyloxapol, and others that have
[0011]h e e Tha sERiONi¢ @Jfrfagtglgtmpmgoneg@f @)@é@gmg)r@g lcarpigiagogaposition is present in
a rangSHErh 891 AL $0% WAT Nor8SraEN FIRND4SH0 BBYA By, 3HE 78S bARIrably from 0.05%
Survanta(tm beractant), although non-peptidic
to 0.2%. atheneh ghetegact g)r@ulathxy\y@)yagd]epengmg OFPLPIeseROE @pg @gounts of excipients,
preser\[agoésl\]vatgmﬁH RRBHIARECariUhd BEliRMded HRRAN M suPhcthil®s most preferably a
tr ansrrerr‘br ane carr I er COﬂ"pOSI tion is present in a
liquid gtzpeyetempeiaiues- 01% t o 10% W w, preferably from 0.01 to
0.5% w w, and nost preferably fromO0.05%to 0.2%

[oo12jal t NRHEHiduhE tHR*BEbnit Sirfldiadtan® heWohrheny MirASREMIEREoRAPositions of
the presence and anobunts of excipients, preservatjves,

the inviggiogmay spptaig genvatigmal phammpcgyhigal Ie?i%lélefitﬁ%l}dll’dféaf"%"éf elnyihis respect,
preseﬁgtﬁ/esﬁéfefrﬁt@taﬁl i}{grédi%nm& B ef e adnbrahelchiehiel Shnposifi@Pidt prevents

nperature. [0012] In addition to the nonianic

microbig P év%mptwémr%ag ensrRHiplying i the fomavlalingy Aprderred preservatives

includ €OBRABA hieQEer8biublb @nd Y iHclicH s AR YntGRBoBIal) s&BRY € Bédz&Adium salt;
phar maceut i cal excipients and preservatives. In this

e.g., qnéestlb@g{m chloride.

[0013] In general, the amount of the preservative ingredient will range from about 0.005-2.0%.
Buffers or acids will be added as necessary to adjust the pH of the composition to the preferred range of
3-6, most preferably 4.5 pH. Other preservatives and excipients that may be present in the
transmembrane carrier compositions include alkanolamine chloride, sulfate, phosphate, salts of benzoic

acid, acetic acid, salicyclic acid, oxalic acid phthalic acid, gluconic acid, 1-naphthalenesulfonic acid, 2-



"preservative' refers to an ingredient added to the
transnenbrane carrier conposition that prevents
woizer7obesse f rom substantially growi ng and nul ti pCyiusgoos/33598
the forrmulation. Preferred preservatives include those
that are water-soluble and can function as an
o RIS e PP B0 RS RORA BSPI icnSinepic.pomon
acid, asmbrbtchaeldpmmbhwmd welic auid, eitiiesvid, VﬁetHandlamgémﬁrﬁ@mbﬁ«ﬂH} ut

S _or cids W || bhe ed as .
ettt iy P ool SIS0 Mo BB RET oo e prpeptp poassom
benzoafsy afmaomm:i bmange, sodluﬁ-aﬁatatetmstasqhnmﬂcetafdohrymdm&n pbétaté]sbtﬁum
s ey TR J—
oxalatega$ddamoplaimilate pothdsomi phehalata, blﬁlmbmumplﬂiﬁm}afeasodmns@hdoﬁate,fpotass1um

| C.aC| ic, acid lic

gluconga)cg,ir&éxgﬂ#%ﬁlgx} élg(‘,og%lg tmn"? nuc oﬂ h%p%alg eaé/suff nate, potasmum)&a
naphthdlenvagfoniie,| sememiving bnaphtlatenetplfﬁxateammhal mpﬁ&aleﬁe}mllfmate, potassium
tartarat@%h&lum%ﬁea r%o%as?i%hlqnaléa?e soedI ml%gllogate rsrg 1um su amate, sodlu ﬁlmarate,

Succl nic ac oplI énr ¢ aci ascorbic
sodiumgedmdonateainidthhiadarargordym nu)lplouatacsodium (asd.orha'@ taiethalpolammonium ascorbate,

) 0 h riet
potassi a?cé&%%éo% 511%1@]} & Ao?r el?ﬂ'gc & osf)(%%ﬁ%ue Susls?.lhj'xtmtrate and
triethar@@mnmmlmemzdat et 1elqame agsisumaytdsabe atikized;angrodisodivm ("EDTA"); edetate

i u M acetate, ammoni um

tnxﬁn%@&?%?LEMa gﬁ%ﬁ&%ﬁ%ﬁha%%?mggg E%%%lun1sallcylate

anmoni um sal i cyl ate, SOdI um oxal ate, potassium
[0014] ox alTAt epmposition may@}salcantein athefi alqtiquaim@i‘@ﬁeantse sughotsastii um
anmoni, u ht hal at e, . sodi onat

inflarn 3t e A S R BB atR o MRS ERAE, Bexamethasone).

Those bf Bﬁm’iﬁr? akieng she FOWaL e aiIOtoAdShtRNsditable compounds and dosages
napht hal enesul f onat e, ammoni um 2- napht hal enesul f onat e,

ther60§€s>c§ UBANATGIEAR PRE OF einm associsehwih ofifis mediss auch as 0.01-0.5%
I
doxarrBisdtE OR, Wk FnoRALAT TR TR RED), RMhTR, BB L:
dexamkthasdneghobgharg)ni um pr opi onat e, sodi um ascor bat e,
tri et hanol amoni um ascor bat e, pot assi um ascor bat e,

sodi ym nmande].at e, i | at.e, sodi,u itrate,
(001515 01 JBSFORPLT ot e BEARY AT BIeA U GRLi R aane carrier
compo@ﬁﬁ)lrﬁfsbl@gs Ag&iks bR Bhid8s BabstildehB L trhsthembihiRQ@iFmay be

DTA"); edetate trisodi um edetate tetrasodi um or
admlnuteé@dwll aeqaerieri gebopethersaitablacarrief. 0 AufferTpradidnp asisofiom hydroxide
al so. ont ctive i edi ents, such as

or hydfR IR A DB R R 6P ot er o e

conmpounds (e.g., hydrocortisone, dexamethasone). Those

B. OUscfulMedicangis for rehfitem andvirophilaxislof ©titis Mdgiat i fy
sui t abl'e conmpounds and dosages thereof for use in

oS3 g Bk 81 L e on sgscel ted WA OLIL s,
treatmERTRE BRI ARG IGRINANe daP iBEGIHE Fd tHRBIRINRASONEII as associated

acetate or
pain and inflammation. In this respect, therefore, particularly preferred medicaments are

antibiotics useful in the treatment or prevention of middle ear infections in mammals,
especially humans. Depending on the severity of the infection and its cause, such antibiotics
include, without limitation, amoxicillin (and other penicillins), ciprofloxacin (and other

quinolone antibiotics, such as ofloxacin), clavulanate (and other beta-lactamase inhibitors),



dexamet hasone phosphate). [0015] The conpositions are

preferably adm nistered with the transnmenbrane carrier
woaogasigsson itself as a carrier, but in vari OBET/US2006/033598

enbodi nents the transnenbrane carrier may b e

adm nistered in a carri er gel or other suitable

G358 S AL G, A58 o SRR B

antlblcﬁlcs Usreh b clmamayaﬂ) and QWlfiddRa618 %M weDss SThaMh axigs, Rh as
itis Media [0016] By "npedicament” is neant any

Sulfal'fkﬁﬂ%ﬂxééqlﬁ*)al Q@iha él@qlh;@ﬁ@dwg@b ticthe énsention, sinrpfdoxaciads presently
prefer?eﬂd/ or prevention of middle ear infections and their
sequel ae, as well as associated pain and inflanmati on.
In this respect, therefore, particularly preferred
[0017]mediSeifirenszo]laamel @anexitillat are sheysriicigal amtitfibticsttha atewst aceepted for
tion of mddle. ear .it%fect

n
use in BESPSTRkIs 4 e S anRo e Blrp puhiofigech as
amox1b1"1‘ﬁ1€§dd @Fr ofBRadif &e%@ﬁ'&ﬁ‘allyﬁ#%n@&‘ 'fdrblis@lﬂ &@atl'ng%luﬂll%aear infections,
without Timtation, anoxicil
especiplbningiersons &) Wh@mmncamlbwamrws(tamdn@cmls quﬁpﬁ@ib@n e
anti biotics, such as ofl oxacin), clavulanate (and
ot h I i nhi bi ) L
fooss] Vel B AR ATESE (RpLeHT ko BB HichAl dsPhidEendent of
antlbmitchherapﬁﬁrchidle dleosa it lai'etﬁoimwmes Lk effsctible @t mtelirtoleyatédin, oral
and sul fi soxazol e g as other s (L%%grugs, such
admmaséragen et Rosteroii §nt1“ Wt%rmqompefm &f GPPTORC: he
ketopr’f)f’e‘ﬁel?\ﬁ]tléé&ﬁ b éﬁdﬂﬁ@éﬂn?( 8Gh N AL RaES d%dgrsﬁf:lﬁ{g %?f.clovir, may be

flsoxazo and anoxi cl n are t I ncl pa
admingsterédindiduas, du‘rmtanadjamat moarmbmc&pi@m;foundmheﬂ dlinically indicated, as
raphylaxis of re mdd ar .infecti.ons
may aB30tEA] S tushettiomtss Dt ol nls Ta e, i iRl Bnd red8ling
middl& bR iRELERGHA tlﬂaﬁleseq&ﬂﬁé?h@%r o BE %ﬁﬁ[rﬁﬁgreﬁ ws/ aPfkcatidn of the
treating mddl e ear infec

i ons, Eem al I n persons
transnjembgnsrAaEier SATPBSiGenscofithe inyeaiian tor feb'mp@mqr@embrane
suspected. [0018] Useful anti-inflammatory conpounds

; ¥ ) L
R L e R e
inventé&fif @ataiv moeds thae bhe mdlembmd Hon exanaple (A MQX Y AR o,

e, teroid anti-infl anmat or unds, .suc
UGN R TRt Rt erp e ahasentrasBi tma i FHGGHRb RGRIoR that are

comm@ﬁ‘l%/' TcFiBd E)Q'EEQM§ of S m&Ra AEYH @¥igositiBRYoRBins two active
a mnlstered inlieu of, or as an adjunct to,

antibietivt inpiedtents, mmpgﬂﬂml sndwlevuladats iTeaisigmbratiesatried composigns
canents for

provuﬁ%s%cL Lﬂf }?118 o%}%ﬁ&{?gtﬂct%}aﬁ prgtrerrnaa ?or use 1 appropiiate 1n?1iciaﬁons.

[0020] Overall, the medicament is present in whatever concentration is desirable to treat
the condition presented. Generally, concentrations of between 0.1 and 10% w/w will be useful,
with most useful concentrations falling within the range of 0.2 to 0.5% w/w; i.e., 0.3% to 0.4%

w/w will be a typical choice.



m ddl e ear infections and their sequel ae may al so be

adm ni stered by application of the transnenbrane
woaona7iarsseonposi tions of the invention to the PETUamMI06/033598

menbrane. [0019] In sone enbodi nents, the

sitions for oral

AA-A5
LMV

: on agent conﬁo
t hat,.are nmonl y, pr ribed, for treatpent of otitis
[0021] e g i%@ﬂ‘é&’g ﬂl%&ﬁ%&&gﬁfﬁ%}in@gﬁﬂmw @y dbeary as tarhe meghanism of
action fHEfRA SN Gy, i@ﬁg?fés_%hﬂlylf b&iRBE Rl B lﬁloﬁir&»ﬁ{c_"apc?.lyr/]merss&{:tﬁctants present

_ Transmenbrane carrier  conmpositions providing
in the fransmiquhlargyeompsiiops phtheiirvention ynodife filer pordsifyamduberefore

0 ate indicatjons 0020 erall, the .
permcRPE thEl rtaRii-BEARS by rrcalnaf® Siisins Bpmathe nedicament to
pass ifle Slid @bhbrahe, treat the condition presented. Generally,

concentrati ons of between 0.1 and 10% w w will be

useful . wth nost useful concentrations falling wthin
[0022]; he Tothigends 2 ansmegbuansogomppsition of thegngugtion inddivexedyby

transn%;%l{r?r%%\d/ggfxiéﬁ%ﬁgclﬁqhigrﬁ? ﬁié: "dﬁ:le %Lg?dt?faﬁs emﬂrﬁ?et a{d nits}%tion” is

Fbi nat i adnm ni stration

ransne ane rrrers o
meantltimt @epplicatiof 002 frhnsthdnitoraghcartier dompesition tnchiiihg a nedichsent to the
limted. by any theory as tqg the mechapism of action .
outer qap side GE fhePpaf Jrom el R AFKPrYa] hemedioarent ribe middle

ear. TRRNMHR M FenBOh YRS MRk FM e RNGRE Bhd/bPtrb Mg infections of the
t ransnenbrane conpositions 'of the invention nodify the

middlpearasi theirgeduel ik e fransm epdranecasiniinistratadn affienedicqraent to the
nenbrane b Ltude .sufficient to permt the
tympafie iRertiidne Xﬁ%@%ﬁ?@@fﬁ%@%& menbrane. [0022] To this
end, a transnenbrane conposition of the invention is
[o023]del iTeaisptbmbaynd ddatiaRB e aclievadniis tfonéiaaiple, appl9idgtiRe
m ddl e ear. By "transpenbrane admnistration” 1s neant .
transrqeﬁggargﬁﬁmeégpmﬁmgpn af the insecntiony fosthe eatzoras &¢ bring the composition
. i om . o '
into o AR AT pP B HIcick 0B0S O ECHER ph Vil By b ALl fPlcpeptable
meansttheapptidatianei pltaomadvaticdl ddinposition tolthe sympanéc mambranepng., by
.pravi des net hods for _preventi and/.or treatin .
applyipR PR SOBPOTER i 8 PETFalAESTE D oL b bl s sypinee or
droppdr'iAOIAE Eﬁ&i@ﬂ%céﬁm OdrS iR bk MkeBnottoRECSE _@gﬁﬁ‘fctdrg theliBtact
tynmpani ¢ menbrane of the affected individual. [0023]
tympamicapenenane.ane admini stration is achi eved via, for
exanpl e, applying the

[0024] Administration is repeated as required to achieve the therapeutically effective
dosage level for the antibiotic compound and/or other medicament(s) given. Pain may be
treated by administration in the same general manner of pain killing and/or anti-inflammatory

containing transmembrane carrier compositions of the invention.

[0025] Based on current protocols utilized to introduce antibiotics into the middle ear
through an in-situ tympanic drainage tube, a suitable regimen of dosing with the exemplary
formulation described in Example 1 below (having 0.3% w/w of antibiotic) would be 5
drops/twice a day for a child under age 12, and 10 drops/twice a day for a child of age 12 or

older.



transmenbrane carrier conposition of the invention to

the ear so as to bring the conposition into contact
woiodT/7es86 out er surface of the tynpani c menbr aReTAS2006/033598

any medi cally acceptable neans for application of a

phar maceutical conposition to the tynpanic nenbrane;

e.g. Dl Vi he.carrier conposition tag. the .
o026l Dipro £ kel i e Rni IR ol e may be provided
in the dam@prnndriitiliZitea Guthnicpibratadaddier coffpBsivibh bf R ih@HBON containing

nof%to pi erce or ﬁun_ct ure the jntact tynpanic
a prophylagtically etiepiivemntiniatic or ethenmedisament epeat ed as

required to achieve the therapeutically effective
0027190 AR st 6V G A sl BB LHRY A d
[ _7]rredi carsrent ( ss agi;%en. Paitaiflt%r%g)y egfgﬁtﬁ {rggg‘}t@da@&%&iy QJIQ%rselect,
dosinggginnéns tsnidabloforifollawie g satreat ggractical ar imefactiom. oThgdosing regimen

st L0 a0 R0 B LA SIRL O SO LBt i
partich1@0ckPlierBad @ebdanfuts BHVidB] McpfaphStouht idveRGord.

introduce antibiotics into the mddle ear through an
in-situ tynpanic drai naﬂe tube, a suitable reginen of

[0028]q 5T 1pyantion haviag bess fally dessribed.dtsinosetige icitlugeated by the examples
' 9 i biotic uld
below I35 Rafal ot 1000 Be At B AllisghicBhail il ve
defined Gn skopp b tihé appeadadagfaifier a child of age 12 or
ol der.[0026] Prophylactic treatnment against recurrence

of a mddle ear infecti e provided in the sane
manner, utilizing a trampgnle carrier conposition
of the invention pom@iARNIFORMOPAYER i cal |y
effective antibiotic or ofther nmedi canent. [0027] Those

of ordinary skill in the art will be famliar wth,

and bl Y. abpl t o _sel.ect,. dosi regi nens._sui.t abl
o021 o7 FoBBR gt B el 3F 1R S O RlB R i B R RON L0 e prosen
inventit@Siongrining tiFestloxatiaehe tylvpdxb], ke follbvaqan kendkhirhtions are % w/w):

. stablished clinical protocols for delivery and use of
Clprofi?%m&aljﬁﬂa Surdpawualentde Oghielcipefloxasiaiese) pnetehydgte dexamethasone
tcon LRI p i WM Bl b ABRBL TS G100,
benzalkbhiust chddride 01 ;tsbéiuﬁxa:cmte&bb;edtrdivydréfh)eacieﬁw ecifl (asra niffelr) 0.04;

s g RUS o b e Sh dBRER st e Mhomnic
needed-ARASE Pl t@%@éﬁ)ﬁrﬁga%éﬂb%}m an aqueous composition.

[0030] The composition is sterilized and placed in a pharmaceutically acceptable container

until use.

EXAMPLE 2
ANIMAL (CHINCHILLA) MODEL OF OTITIS MEDIA

[0031] Chinchilla langer is ideally suited as an animal species for studying the efficacy of
treatment for otitis media in humans. Chinchillas are small, have auditory capabilities quite
similar to those of humans, have a cochlea with membranous architecture similar to the human

cochlea, do not manifest presbycusis in long-term studies, and lack susceptibility to naturally



[0029] Following is an exanple of the a transnenbrane
carrier conposition of the present invention

woant7asmesng ci prof | oxaci n and tyl opaxol, as foPCOWS2006/033598
(all concentrations are %ww): G profloxacin HO,
0.35 (equivalent to 0.3% ciprofl oxaci n base);

asone al cohpl ., 0.1 (equival ent, t
oceur R O B AT IR PR Db R bR srint e g sy 5P e
Hajek vz Hhiio7] Quaredyl MK, deelnlOGs. @ﬂismaa&e%t@hz@c@ﬁa Model in: Zak
acetic aci d (as a buffer) 04; sodium

rihydr at e
O, SaIt({ﬂMf%}/ 117 wdm',. "ua,,. edalsofdntertia @gn ])jpgmé‘{A dicademic
Press 61959) Qpﬁd&%§§§9 899, ftl@ee (quhl gﬁ%ﬁ%ﬁg%ﬁ%d%%{eﬁ by Rlfrence to
illustrate Hpositure and ac@d&ﬁﬁ%e fﬁl‘the amrfbﬂiﬁs drii@nl msdeﬂt erilized and
pl aced in a pharmaceutically acceptabl e contai ner
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Haem&philu® SnfBeenide GRcipintS1 ﬁﬁ%l@ﬁlefe‘af oBdadH higy ﬁ&iﬁbﬁma&'nﬁe&ibn ata
of treatnment for otitis nedia in humans.” Chi nchil

conceriFaiogpd|1 00 cheina volume of §:2 axlp aBadhi chinbillguv asegivéman Qiosoppe ear

exam BHERS - Bine TR B oY PR TR et B0 R or conto

oral ammtﬂlesbegaﬁapj&y)&uﬁatslylw HoOftGxffee tho babléthleiBocidatibnl. Allkanimals were
sus&ggtl bili to naturallyoccurring mddle ear
adminjsigred Bppyao &P kg BrisdH d@}bsqh%taa@nqﬁ@af% applggsin for the
e.g., Hajek DM Yuan Z, Quartey M,
duraticy 5e@ihﬁﬁtu(§§., Qtitis Media: The Chinchilla Nodel in:
Zak O, Sande M editors, Handbook of Ani mal Mbdels of
[0033]| nf dttheend Szthe dl')si@per'md (8 Aopiadiar badteralsn¢®ad)), eath animal was
ages 389-403 ontents of.which are i
euthary@ieThettar canpls uatfiat P SR R ined 5 R ERlR FaRbfes from the
middl@&&FRInaBEHD dhihchh R vt cOliectdd. O ¥alBdm: dﬁ[@%'s cult@ed SVerhiht per
establi sh and eval uate the ani nal each
laboratosy peasedurgs. wABPIOKBRai¢ R 26 dovistaliterthe mples platgdndut, thew were

countéf LASHL Vb Rl TLAGLE £3LR each ear by

rans a concentration of 100 cfu in
a volume of 0.2 nL. Each chinchilla was given an
ot oscope ear exam prior toEXAMRLIpBaced on study.
Dosing with a conposition of the invention or control
oral anoXIREATMENSE @FOE[NE MEDBA ENYCHRNCIAIIIA MOBEL
the bacterial inoculation. Al animls were
[0034]ad mmeébﬁmﬂﬁhcﬁimrsaﬁi&rdﬁh iBxem@le0bway &dninistared aratlf Py gavage to three

bcut aneo or anal gesia for.  the duration of the
chmclg]i (}Vgce perlfi ¥or Jays appr%msmately & hours apart. 2, 4 or 6 drops of the

formulation were administered to two groups of three chinchillas each as a maximal feasible
dose for these animals. The animals were examined, and samples were taken from the middle

ear of each as described in Example 2. The following results were obtained:



[0033] At the end of the dosing period (8 days after

bacterial inoculation), each animal was eut hani zed,
woOhei7ro3esas canal s washed with saline, and exanPaeas20v6/033598
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[0035] These results demonstrate the efficacy of the present invention in treating middle

ear infection in a relevant animal model.

[0036] The invention illustratively described herein may be practiced in the absence of any
element or elements, limitation or limitations which is not specifically disclosed herein. The
terms and expressions which have been employed are used as terms of description and not of
limitation, and there is no intention that in the use of such terms and expressions of excluding
any equivalents of the features shown and described or portions thereof, but it is recognized
that various modifications are possible within the scope of the invention claimed. Thus, it
should be understood that although the present invention has been specifically disclosed by
preferred embodiments and optional features, modification and variation of the concepts herein
disclosed may be resorted to by those skilled in the art, and that such modifications and
variations are considered to be within the scope of this invention as defined by the appended

claims.

[0037] The contents of the articles, patents, and patent applications, and all other
documents and electronically available information mentioned or cited herein, are hereby
incorporated by reference in their entirety to the same extent as if each individual publication

was specifically and individually indicated to be incorporated by reference. Applicants reserve



1020 L 662.51 R 37.55 [0035] These results denonstrate

the efficacy of the present invention in treating
wonditioa7ssar i nfection in a relevant ani mal noDdeCT/US2006/033598

[0036] The invention illustratively described herein

may be practiced in the absence of any el enment or

imtat .lim.tations i.ch 1s. not .. .
e rig TS Pk B ap R 387 et o Rl formasion
from ag) plichssii €8s palehihpdient appleafomd)pt heddumelsed as terns
of description and not of limtation, and there IS no

mt&gtton that_in the use of such terns

[0038] ox L g 1veRdonstillusizativiely dgscaibgd Befginane ﬁtl‘sabbqu practiced in the

|
srnch R4S SRR SELLE: oy BISplIRCA ot o,
Thus, fooexinnple, the tdming “‘cdmpmmgie“mf:luﬂhxg " coneiingh) erd shalieet. read

Thus, jt.shquld rst that alt
expansbtei%@t#thﬁw@ﬁttlbaﬁmn&%ﬁgaﬁ A e Bl Sid SRS mplgyed herein
have bédifised be&rREBPEERPlich AHaho® BF hﬁﬁﬁﬁtloﬂ 8Ad WeBSis no intention in the use

nmodi ficati on and vari ati on of the concept s herein
of suclyerres arbexpaespiops of @@brctl@anycﬁqbyvalmtsscef th«fdaue@ shawniaad
descﬂb%(r()ltrcl)s lglroel%i H}%% qg ut1 131 eﬁogﬁgéd tgx a%‘é?ls ﬁﬁ ca 3128 ar ?)lssgage within
the scope bff tiednintioh Qla&ﬁ&ﬁﬁﬂm tlshouts be bA@2dtbod ’ﬂﬁt sleviugh tife @ésent

the articles, patents, and pat ent ap ‘fl i cations, and
inventigp hapbeayspae B disclased Dapedier by ipents ang gpfignal features,

modtﬁbeﬁfoﬂra%ﬁtv'aﬂgtld‘[ﬁdﬁthg nt2ns ChitBHield Bhtbill hefHisf dﬁ@lﬁ?é?i%may be resorted

I'ncorporated by reference In their entirety t e

to by tsaseskidbet émtheast, add éxat:stuch mebidifichtiahs gndbtairiatidnscare waissidered to be

b %ﬁ50|f|0€=lé and i ndividual ly indicated to be

withinthe 360B6,p nﬁ?“@@ference Applicants reservethe right
to physically incorporate into this application any

[0039] 2nd T&E invidBti6H hatl e AekckiBEPBFBAlYARd fobRACAINY &l Each of the
articles, patents pat ent applications, or other

narrowgp epackes ead stmee}c gieepingy Bneowishin the genere disglogure also form part

i b t C: |

of the g@g@%% eelqﬁ] ﬁfdg {ﬂ% ?éﬂ)crc?e% tff)ﬁltog 'tl?ﬁ ﬁtb&ﬁl%tn Witk Qﬁrowso or

negative 1mlitaidrﬂﬁﬁ10vﬁ1gtan§? Bﬁlﬁ)béﬂ miattek Yrodi the Igmdrdgmd%sl of th&er or not
f.or, examp conprising”, "includin

the excgeﬁqtraqttﬁtpﬂgs qug{ftcallg ﬁeéptpd B@gﬁ’e ﬂhgmm@m? { forth within the

followi’ﬂ)gtdi‘él Hi limtation. Additionally, the terms and

ressions enpl oyed herein have been used as terns of

descrlptlon and not of limtation, and there is no

[0040]i nt &maddition, rwhehefeateesafr aspasts qféhmvanwnar@ desssberhis tefms of

MarkuSh go%gls ot i1z ﬁtael a%nvt, r(e)cfzogtnl{]z% tfxgt%éj {n%gntlsorﬁots also nhereby

described in terms of any individual member or subgroup of members of the Markush group.
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descri bed or portions thereof, but it is recognized
that various nodifications are possible within the
weewpd3tdset he i nvention clainmed. Thus, it shoubPdThs2006/033598
under stood that al though the present invention has
been specifically disclosed by preferred enbodi nents
and l, res, nodification and variation of
[0041] ﬁ%ﬁ/{gﬁ{&ﬁésnélggj lélolg ed therein herein disclosed my
be resorted to by those skilled in the art, and that
1. sAahetlmcﬁfdr ineammg)mrathgamﬂﬂle R8r afetionasd siefuelde tierdd by
h| n the scope of this invention. [0039] The .
transn}e e admipigEatine amedicamend thergiael Iaﬁfmé EQBPTIERL] v
p?ﬂflﬁ a%%ﬁﬁn&ﬁbﬁaﬁ@cﬁﬁ%f osRREEH % PHJQ %férmpamc
groupings falling wthin e generic |sc osure a
membfmmmaphtmnsafenthEm qamtcpxmposﬂm sompritingie metlivemgaineefut in
descr i on of .the inventjon with a Vi So. or
treating OF Bfqv g%tlrfg lﬁfetcgf”ilso#tﬁﬁ% If aaré‘ﬂé Sg(ﬂjﬁj%g iRk ter from
the genus, regardl ess of whether or not the excised
material is specifically recited herein. O her
2. eReparcthed pecordiag s elafrp d { wheyeinthe transenenairprsgangerds ainpaionic
addi tion, where features or aspects of the
pdyn&ﬁ%é%%ﬁ%ﬁ are descrlbed in ternms of Markush groups,

those skilled in the art will recognize that the
i nvention is also thereby described in terns of

any
3. i 'Heg w@l@&awpé%éﬁo ghaing @b@h@@%‘ the norapmig ﬂoelyaﬁertswéactant is an alkyl
1 up.[0041] That which is clainmed is: 1. A
atd p%tﬁ%??(glﬁpt reating or preventing a mddle ear
infection and sequel ae thereof by transmenbrane

. HRcabiationof aed carmit Lherelo, el d mRhted

conposition to the outer surface of the tynpanic

menbrane, said transmenbrane carrier conposition
5. cTthpmﬁgaod geeordingite alaimd, whetinl the antibietin issgleefed fiom the group
conms? ngo e%tﬁm&gné %}t Ct L(i%h%edﬁ) allél(l:ngar%t {;nogl { gnag?o;llld%%%u& Wﬂgs? g?pﬁlalosponn
antibidtits, sulfanatibiohésaed bethlactimass uﬁnbhm”tis.oni c pol yner

surfactant. 3. The nethod according to claim 2,

mherein the nonionic polynmer surfactant is an al kyl
6. Mé m@%o}imk&ﬁ'ﬁin L& Qﬁgﬁ 4, Ghert S {BIRRBHHROH, xbé@@l x%ﬂoxacm and

a|n1 erei i sal d medi cament 1s an antibi ot

is adm'ﬁlnetemdtth tretatar poevenhg ntiddle baiinfedtioomher ei n t he

antibiotic is selected fromthe group

Q

flunar

7. The method according to claim 4, wherein said antibiotic comprises ofloxacin, and is

administered to treat or prevent a middle ear infection.

8. The method according to claim 4, wherein said antibiotic comprises sulfisoxazole, and

is administered to treat or prevent a middle ear infection.

9. The method according to claim 4, wherein said antibiotic comprises amoxicillin, and is

administered to treat or prevent a middle ear infection.
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consi sting of quinolone antibiotics, penicillin

anti biotics, nmacrolide antibiotics, cephal osporin
wanvi7Bwmss cs, sulfa antibiotics, and bet a-| act ROBAS2006/033598

inhibitors. 6. The method according to claim4,

wherein said antibiotic conprises ciprofloxacin and

0 | TPt e S ghoR B Ree B Fidicth ot aspasepuation

ofOl%aﬂodIO%W/\b'o@ﬂieCcoﬁﬁiﬂS&hbﬁeS of | oxacin, and is
adm nistered to treat or prevent a n1dd|e ear

infection. 8. The nethod according to claim4, wherein
| d ' 0 .S :

11. Z@# s %)g E&e g)tr#lﬁg? Ee[g{lﬂssé? %Vhr%iég\}lﬁe ﬂfeoa)ﬁﬁﬁl g seﬁfélglrdeﬁ in a concentration
of 0.3%N¥vBe bf tie.cofhpoditien.net hod accordlng to claim4, wherein

said antibiotic conprises anoxicillin, and is

adm nistered to treat or prevent a mddle ear

’Eﬁ@lﬁ%ﬂhﬁ? aé&wrdﬁqg?o a9y Qlﬂrtﬂé Ashibflc ?b g’urfz‘l@?ﬁft & }51'0V1ded

anti |ot|c S prOV|de concen tion of

in a conoentbiombfatmfut 0idd tc dOom/vL. | on. 11. The net hod

according to clainms 4, wherein the antibiotic is

provided in a concentration of 0.3%w w of the

13.  CPRPRSIhbH QBeordidg td PRinTR! WREteMAROHSHiBhlc pBlyehedisitfZetant is provided
wherein the nonionic 1 ymer surfactant is provided in

in a concergration of abdus A.067o '@kﬁb@tlt ©2%1v/vo 10% w w. 13. The
nmet hod according to claim2, wherein the nonionic
pol ymer surfactant is provided in a concentration of
14. abBReinefhod2a%edroing® tlairh) .1 2¥hstkin. saidmedibanem tihmdanti-viral agent.
according to claim1, wherein said nedicanment is an
anti-viral agent. 15. The nmethod according to claim
1 [ [ The
15, ne BBl eyt a1 S A W PR pekirie
pol yet her al cohol is tyl oxapol. 17 The nmet hod

accordin ai m

16, by memORGHRUaIEID s S preBube gl 8V R PLAcobol is tyloxapol
nmenbr ane during an acute phase of m ddI e ear
i nfection.

17.  The method according to claim 1, wherein the transmembrane carrier composition is

applied to the tympanic membrane during an acute phase of middle ear infection.
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