Deposition of Perovskite and O her Conpound Ceram c

Films for Dielectric Applications FIELD OF THE
WORMENSTSDIN [ 001] The present invention is rel apet/use006/033346

production and application of dielectric thin-filns
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Barium Strontium Titanate (BST) filns, are one of the
attractive materials to use in capacitors for high
density devi ce appfHdd OF EHEINYENTION ts rel atively
high dielectric constant, |ow | eakage current density,
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substrate, the post-processing, and the related film
tympagi¢ ae (Ydrum) of the potential, thin film

perovskites have rarely been utilized in manufacture

primarily because of digifdrERGE{D N controlling

physi cal and chem cal properties of the crystalline
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.typically formed by stacki thin fil of netal  _and
partic B}y B8 sk Do tathse BT8Ptk Hhcanifedh gt eapipe closed by
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_layer in between. The thﬁ% filnms can be é§%§§§?2§®mﬂ“m”’
which¢4n| qagserrgverempairsrwal asqepddé mianberwittessmyjtingrenviriment in
. Ll ng, electroplating, chem cal vapor deposition,
vﬂndi@ﬁ%%@ﬂ?&%r oxi dation. Substrates suitable for these
appl i cati ons have conventionally been high tenperature
[0003]rat eThatympeapahdtbahe Wiatfoshidasle Barritt abfas intiiRcidrO8¥ drugs into
Hgﬂgerat re anneal process to at |east 650-750 C so as
the myqglle¢ay.cand spjanfibioHes presebetk o Eeamifde eqr infertipnn arpnesrbicalways
taken ofally) GIAASRL a3l L6 i c 3 ing mi
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subsequent hi gh tenperature processing. [004] However,

the dragwligh mes alsorpdacethapatienint risk derddd effectsrassmiateswithsystemic
A ; f rigls.that can be used in
delwéé%\(/el'%’é’%&nﬁ?@?ﬁﬁ%@.fgﬁ%/pipgé?rf%?; the dielectric materi al
is deposited in anorphous formand then the materi al
[0004] s heidren vho anffanfealepeated asfsctions hayreqlies wrgesy &) delig® the
terial Cbnvention%l formati on of perovskite | ayers
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crystalline form Such a high tenperature annegr,
(to thhesminassy, theyeopp seitvy ab coriduss fdrentrmbéadditiond pathoges ifte the middle
[ 4 s.the substrate nd often reqyires the use .
can), 44 Wl B0 it T Rad B Seau B o B0 i GG Gpped bebind
the substrate fromreaction with the el ectrode
material. Such high heat-treat tenperatures are
i nconpatible wth standard sem conductor or MEM device
processing, and limt the choice of substrate
material s on which the | ayerls can be forned,
i ncreasing the cost, and decreasing the yield of such
devices fornmed with the layers. [005] Therefore, there
is a need for a low tenperature process for depositing
crystalline material, for exanple perovskite nateri al
and ot her ceram c oxides, onto a substrate. SUMVARY
[006] In accordance with the present invention,
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as the substrate and overlying the substrate is
exposed to a uniform plasnma condition, which provides
wa 2000rd7474 on of uni form target erosion. A unif BCWUS2006/033346

pl asma condition can be created w thout nmagnetic
enhancenment, terned di ode sputtering, or by providing
a tinme-averaged uniformmagnetic field by scanning a
magnet across the target in a plane parallel to the

the eqpdirame Tdfe tules af serofédtr a pobDdhl canduit for pnbiotedtolttei thiraduoed directly

. uls dc, bias PYD progess with a conductive ceramc
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draind BRI AH AR Vet HBR Tt RECS $o & in%i\%%lﬂ?ﬂﬁfﬁﬁl?ﬁlg%@stﬁ%_ a strong need for
sputtering process. Further, deposition occurs with

an altemetive rogts foxiptreduging swittiotias inth éheyasidid eaw t 0o provi de a
fully oxidized filmas opposed to a netallic target.
The resulting fi ' ' j than the | ow
rate fil ms. TheS#ﬁhhﬁxggﬁgggﬁggg$éﬁﬁ€ﬁg?$ic, uni f orm
g dense, with | ow sinteri tenperatures.and ..
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admifSiRRidh B8 HeBicaiBts SHEET IndfrpHyPaxity thRABSht of REdSH BSLihARESons and
. can be heated to a tenperature of about 4000C or bel ow
their spqnélagjindeprmsinembranesarries wompegiiéonat tednpentiongikiives from the
; I 5 r. to_higher te r far_perovskit.e
surprGfiATRbY R el et e SLoG ST OB B Fire AleripKErteliby
enharicegPReditaments €@ eadeliSaled tdbesm Bittict Blpanicaherth®rane; i.e., one
.. tenperature perovskite deposition include glass, .
withop tgaisi(e.8-» FRIAUTFtHIY Undst REeFHUER) O BYREYTes (g, %@mg@wmq& of tubes or
hﬁea9§§pvskite | ayer of thickness up to several mcrons
thick can be deposited, although |ayers of any
t hi ckness can be fornmed. [011] In sonme enbodi nents the
Eerovskipe | ayer formed on the substrate is |later .
[0006]anneA¢eonding Frethg ansation,dhpmedicament dasnppbiediss drpagtias ingredient of a
40 for .l ow tenperat ure anneal , and higher for.. .
ﬁansr%eelglgrg%ekcl:atr%er Gcgggo&s 108 ﬁpﬁl:’l]e%sta q%et ?%F% ds t@é}}% eecogfposuwn into contact
with anl ihfast tmghiig nsentraiy @Rliurh 2 MRS tBinshembegie ¥Brriek BorEfdRtion is
enbodinments the_ perovskite target can be doped with
further comarised o 2pBemicabippghakdon qianGsy.shph as HeRYERe skycol or a mixture of
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than ¥beth oftint tsansmesibamicedrrca pampdtions hrostprefezatdafroheabout 2% to
159,%%£ned. The stacked capacitor structure includes one
* YriHBIRPLHPEci t or stacks deposited on a thin
substrate, wherein each capacitor stack includes: a
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dielectric | ayer deposited over the bottom el ectrode

are thpgpythat: argygfiy ip His teqagpent onprovention of opiés inedir (oviddle epranfection)
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and iGLEREL L1 b ABn L R BRURRLOVE bR o MO, Sopegicaments such
as antéhituidiofemi-siraleageaR ddépeading bh tied douceedthdidfdcabiBebséml), anti-fungal
cluster tool. An exenplary nethqd of producing a )
agenty, &Bfiem-a}ﬂwaéom agentsor pEisT Paigflerge SO BrgHsitgnof chronically
re e i omg any ieRicR o 8P AR Y B8 1B hized hetwcen
activeghfechensgb dslivear praphlyjactie pgeitst torlge midode earski t e
dielectric |layer over the electrode |layer in a second
chanber of the cluster tool; depositing a second
el ectrode | ayer over the dielectric layer in athird
chanber, In some enbodi nents the first and the second
el ectrode | ayers can be deposited in the sane chanber.
[014] A fixture for holdingZ2a thin substrate can
include a top portion; and a bottom portion, wherein
the thin substrate is held when the top portion is
attached to the bottom portion. [015] In sone
enbodi ments, the ceram c | ayer can be deposited on a
substrate coated with iridiumor other refractory
conductive material to provide a | ow tenperature
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[022] Figure 5 illustrates a cluster tool that can be
utilized to formbatteries with dielectric perovskite
woOayere7sdeposi t ed according to some enbodi ment BCofuStdee/033346
present invention. [023] Figure 6 illustrates an
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I n accordance with enbodi nents of the present

invention, dielectric perovskite filnms or other

ceramic oxide filnms are deposited on a substrate by a

pul sed- DC physi cal vapor deposition (PVD) process

utilizing a conductive ceramc target. In sone

enbodi ments, the filmcan be deposited by RF
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subsequent hrgh tenperature anneal to crystallize t he
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formation of capacitor structures on |light-weight, |ow
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thé cost capaclitors mal ntai ni ng t he
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. T, . hi gh- den dielectric film [027] Deposition of
typlcel%gt“é’rhizﬁ‘?gl tBR}IC%tH é@& 2t9BS. RFE pi ased reactive ion
deposition is described in U S Patent Application
[oo105€eT | Bér NAmpkOAtlBheRdtioftiok ifskce®d GFS0, W' ﬁr%pﬁ@ne glycol applied

eactive Sputtering of Oxide Filns," to Hongnel Zhang,
to thegnidgle ear piodues mﬂwamprwlatmn%eé@ theanidgle af, svelt get s
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9(4): TRarY @b 88)f Propileleatdoil haﬂl%&en&ﬁphbatai indfger eat Gotoxicity; e.g., to
Vassi |l i ki M| onopqoulou, et al., filed on March 16,
the r%%zvmds“snemsta@ﬁp f ikspne &7 @1 ogehlea (sefs-& 1 jenshang Fgm,
i
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ent i 0Si of oxi de [ b .o ..
prepaighi Getsct 0 41 o ToouwoReee: | BLD R0 Eselo e prongricity of
acetictcRDén Q&iileaﬂ\&utsﬁhdn‘o‘ce@lk}éo herein incorporated by

reference inits entirety. Transparent oxide filns can

e deposited utilizing processes simlar to those
[0011]s pe chrfr Rgfemy inyentiqn desiyes Fow, the invgpters diseovesy S (1) @gnetration
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the present invention. In sone enbodi nents, apparatus

0 far exa be adapt.ed from n AKT- 1600 P
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system from Appl i ed Komat'su, Santa O ara,

sulphgiittes] domethehd parrolidene, Sxarmiinss (has Oﬂeryrlaeem@l)erﬁﬁst atcmr(e g., oleic
chanbers connected by a vacuum transport chanber
These AKT reactors can be nodified such that pul sed DC
power is supplied to the target and RF power is
supplied to the substrate du¥i ng deposition of a
material film [029] Apparatus 10 includes target 12,
which is electrically coupled through a filter 15 to a
pul sed DC power supply 14. In sonme enbodi nents, target
12 is a wde area sputter source target, which
provides material to be deposited on a substrate 16.
Substrate 16 'S posrtroned paraIIeI to and opposrte
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[032] Filter 15 prevents the RF bias power from power
supply 18 from coupling into pul sed DC power supply

wa4007ta7s9ene enbodi nents, power supply 18 can BeTAS2006/033346
MHz RF power supply, for exanple a Nova-25 power

acid, ggﬂ%ﬁﬁ{%ﬁggﬂﬁﬁemn%lgyh ,ﬁﬁgggt%g%cﬁﬁ“ @Wl&?é ] Ao@ 1, singly or in

combizaticnr éjt @o&semma f)ml’tltlﬂarly pref«srmaiq)eﬁaﬂmdmrmhmr fdi] ascbﬁlrtﬁe invention
. mﬁfth Pf f ter can be pr oxi mat e
15 ProgyIeng gye8' e’t“]illf‘éra 508 11 it E\Peﬁ& gatfhwith ef Ce}‘erB?h as oleic acid
or etHali§) bl @as to substrate 16 from damagi ng power supply 14
while allowing the full bandw dth of the pul sed DC
ower supply to pass filter 15. [034] Pulsed DC
IOOIBEe poWheetiotpthmtyas; @ cormert, thd Bcndteattw eanhalnawaytﬂmdes less than 50%

ruct ures., truct
viv offle HARGheEbralE MR o U BHe BafeBh FheiPlofatrpipa pubancers
may lfd dows-depehddte biRCEani e rbiddeB or WHRTaRiti BlilPsy @A bdndefitrations of about
ortant, due to the boundari es between thecol ums.
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b03§%¥12 th AKT- 1600 based system, for exanp
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the pregampe prd ameund$ ofexsiptiends, prebérvetivesbwadjpibmedultiory endvéerike
indu&QQh%- and 500 OC. The di stance between target 12 and
Fate 16 can be between about 3 and about 9 cm
Process gas can be inserted into the chanber of
[0014p ppalnaddditiohQo die fenétRitRnwphirkcaelic&08n &8 St Wahdneritktne
essure in the chanber .of apparatus 10 can be hel d at
Compg% st thpBentiop mypcogtain penveatienal phyyreccvalmsini ez and
ti fe Qabout
P e PR R P 5 By 490
transm@n@dn@camsscmmogemn 1i2at atevants atierobts frem&ubﬁmamaﬂb @Lﬁwmg and
prre enbodi pent.s |I|2|ng th

multidfyisg tp Bkcp g aion, o 4 Bl et ey e fah shap Bier-soluble
and cAR@REfionMstan ﬁihﬁﬁ’&%blﬁﬂ §uéhbé%lhtbe;i§&hmysaﬁ0@g MRnzE@38km chloride.

In sone enbodi ments of the present invention a
ﬁfrovsklte | ayer is deposited by RF sputtering with a
[0015)yi gelnageperal Seapoahat te permaivetivhingtediant ol ranga figet about 0.005-
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prefelteﬁi:ﬂaugteesf %6, Rbst posferablyuphpi. Ehhegirpdeethtives Mdd%c?i&@s that may be
hger sour e target 12 which provides nmateri to bg
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0% 1n@1%ﬁ@'afk§ﬁol£1ﬁlrférbﬂld?ﬂ@ os%'litaﬁ: gl?d's%ﬁéte 121ts B 8Ebic ]agld acetlc acid,

functions as a cat hode wh power 1s appli %
salicygliladid;, cxgli¢ gcad ehtthhlyc aced rebetontvecoh il Frtaqihtha]enestutfempraeﬁiem

napbf SESAEE poh Tt BRfeic Rt HB0is b s is acid, fusaric acid,
propidhi€h@d tastsrbRekRY slahl@icfdcldmaBU RS @it 48, itSetBard i onium

snogt h surface. Substrate 16 typlcally i s supported on
Chlorlﬁe ivastharolapmenivg dhydrpgan p@whmﬁnwhwob@nm@lgmmﬂmsodlmn

3 ature
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target 12 is greater than the area on the carrier

sheet on whi ch physically andchem cally uniform

deposition is acconplished. 4Secondly, a central region

on target 12, overlying the substrate 16, can be

provided with a very uniformcondition of sputter

erosion of the target material. Uniformtarget erosion

is a consequence of a uniformplasma condition. In the

foll owi ng di scussion, all nention of uniformcondition

of ‘target er03|on |s taken to be eqU|vaIent to unlform




pl anar surface, typically within 0.5 nm [040] Figure
2 illustrates an exanple of target 12. A film

wdepoastsgd on a substrate positioned on carri ePCShS2106/033346
17 directly opposed to region 52 of target 12 has good

amm sgrﬁc ¥a‘te 8 § ﬁ}néghé tghmr 1% salsm% §081um
|gure ?%#ﬁfa %?oauﬁﬁ?dr ?

oxalateppelhssian oxhlates ammOnimt e, abdensphibaste) Iﬁﬁaslmncplrthﬂate,
coext g%éve Wi t h reglon 52. Regi on 24 shown in Figure
ammexiyy 3 spiigmeglgongis WW Bluserate, FRIPRTHEN Sucape,
st G b e B SRR D oS AR A Brurilum 2.
naphthdémaulfonaee isndligxn Zmaﬁ}mhahmyulfo%ra@,rpaa&mm tirtaadte Sodiegi maleate,
¢ 1t%r et. 12 tﬂ) vrdes t hi ckngss unrfornu% , )
po aswaﬂa pale ﬂlua?eﬂ@ pte! gog P FUCeHF, BB fumarags s t{rgamplonate
trtethé%ld?ﬁﬁ&hﬂhﬁ&of)ﬁhﬁt% NARR A o MRRMFefthand Hinfd Mﬂntn)ﬁséd?ba{tg Sotassium
deposited film In optin zed focesses, however,
ascorbaégrsedrgnﬁma@dedrat%omm elatepsodiwm sitrede, ppmymlqrtm@med

ne nmag 0 ext nds be 52 .in.0ne "
wiet BRI B o PR S BY Bt g h-Be3A cgpTAn
edetatch@dodben viienge lefadvdins w2 dicthylerRanattstaet i on, for
exanpl e the X dlrectlon to provrde atinme averaged
ni f rnrnagnetlc field. As shown j gures | A
[0016hng T COmRNSEIonZRACA TP Gt atlrﬁ%actwagr@ﬁenterﬁrwh e anti-

inflan®¥4t8Aks, Ahalbadi Qe indlsteroithi %oﬁgh?@%&e g 1o Qé %xgﬁetﬁésone).

unlfornrsputter er osi on. |ﬁ a

Thosqo&rq;tdmgty Stkdl m”ﬂae pll’t ang beﬁblbaw glentify2suithield 2pmpbrends and dosages
uni form et .12 wi.th a. re

therec S5 b8l oo B ahct ApeinGe & o Rinh e prias D 01-0.5%
dexanﬁdthe@ﬁn@{ e.4)] @ ethasdrealBoh bl (?{‘eﬁf%&i) dethinB@hsore rzh@e:ta’ce or

materi al properties of the Tilm déposited can
dexanpitigspye phAsp#tl The conditions of sputtering at t he

target surface, such as the uniformty of erosion, the

ver . A .
(001751 ¥ B L R AL D P DB AR IR ek I (8688 prang carie
compuditidn itdedf yascapimsieut dmrbirnt embodineenpy the eassn@sntbrbimy (fa@tﬁéﬁmay be

over ~a regi.on ichis eater than. or equal to the
admirpsiered i ¢ Bgrﬂer %%Vh 8 ettlewucl 1& CEHTSF 0 PHTETS Ahaf Sk eipdium fydroxide
or hy@8&H15:iOhbid,th%y bEMIRA f&fad{{ﬁtnflé?ﬁ @rptl m thickness is

greaterthan or equal he region of the film which

is to have hrghly unrforntoptlcal propertles such as

i Bigetul Mediegmen oI redtmeittand Proph ftitinMedia

absor pti on. [043] In the present dlsclosure target 12

an e« $

01572 188 ShERfed? RTHEE SYPbIBRE B confitfife BReR3 e
treamErrbmuﬂl/Grqne\&ntlbn bﬁﬁudﬂl@% iifectivng rahd dﬂalrtd&@eﬂ:&r ay &kil h€associated

is.do W th tr siition petal ants, for
pain aaa &%ﬁtﬂ@n ﬁﬁ gl%‘é reSP?G&rt rrr Fh p@rtaﬁliaﬁtyspre eHRY MigAicaasnts are
antlbl&thd'é‘ﬂsé@rl Dot BeathRheo m&}e'ﬂubl? HP?m(ﬁﬂgéé} infRERMRLRTHafimals,

elenments. In sone e di ments of e present I nventi on
especiaHg hpepoe P ensadiog ontlee stypatytofitine llnfﬁe:tlpn poV Bk eduse, tsaclgattibiotics

mndsSy TR, BRUHTBR 0 b QL) e B ot

quinofo@t BREbiotleye Siehtas lo@Sx £e), AevUIBIHA @Hd OtheR bOadidiifasR li#iBitors),
to forma target for apparatus 1 A wide area sputter

cefaclghand qther spriefosparinsheich @p peltkimebprishremysia (padwiber macraljde
of smaller tiles. Target 12, therefore, may include
any nunber of tiles, for exanple bet ween 2 and 20
individual tiles. Tiles can be finished to a size so
as to provide a nmargin of ndn-contact, tile to tile,
| ess than about 0.010" to about 0.020" or |ess than
half a mllinmeter so as to elimnate plasnma processes
that may occur between adjacent ones of tiles 30. The
di stance between tiles of target 12 and the dark space
anode or ground shield 19 in Figure |IB can be sonewhat
Iarger SO as. to provrde non contact assenbly or to
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pl asma. Ot her types of control systens such as target
vol tage control and optical plasnma em ssion contro
weysi7@sm7ean al so be utilized to control the sBCTAS2006/033346
oxi dation of the target. In sone enbodi nents, power to
{
itk SRR RN S0 PRk, LRl P8 Rl seh o
sulfamethozazote) nOf the aitibieics uxqulen tloer inaergin, giprdfioghcin is presently
cof gssures in plasma 53. In sonme enbodi ments of the
p e%? 'sent i nvention, oxygen flow or partial pressure can
be utilized to naintain a constant vol tage of
[0019§li S CRaIFEExdzbRMBnH AhRicilkia-ard @4 ﬁhnﬁbﬂ%ﬁglo%’a‘s ﬁﬁgirg B1s88%pted for
a caﬁaC|tor structure with a dielectric perovs
use in) prpp ylanip o6 recuingoridd i aaginfestionsreBroat spéatmnt :mtxbiotich euch as

o S, AR B o P s,
especlieﬂlyaﬁ persenddia ol iR bis antibistichelksRat hiftibaYedusg@eedcan be

patterned in various ways before deposition of a

ubs te 301 In some enbodi nents, a first el ectrode
fo020] 5y osd) Bbanélawﬂslémtf&ra@r’m@aur&% forfo-admisisiratien aesetpdependent of

antlbi@tlg e 1ﬁclhé’é/ fﬁ%s@’@lgt Ars s&ﬁ%ﬁﬁ% d188 &%@ﬁ}/é &ewélg onérated in oral

el ectrode ayer The secon ectro ayer
admmllsieatloue@es n(neatetméarl anhenflinehatoty ¢canpamds, saﬂfaas dapraene

t ventlon e dielectric peroyskite
retopfIGEAIERN aR Bt heF e A el SoBprac: Sishi) ShclY, may be
admndstetedﬁﬁ lie€of 0N 8d ANddjMadt B WhtilibEe E Wheh cﬁ'm@él%ndtcated as

erature anneal . Therefore, substrate 301 can
may %]itl%@

g compentions. tQihEUmedieanadnts ok usd mathe treatoighed preventmg
but
m1dd%%gtyﬁpatct181{ﬁganr€g¥la¥] qglgﬂg tn%&l ) bzéu ?Hmé g%ebeid bsyt'I apgﬂg% ogsog?he

transroemiabiecartiod @mipsitions bf maymka:ﬁu@rumﬁ@ tyrbid PeMBIREE
fromthe high tenperature anneal. This feature can
have the great advantage of decreasing the expense and
wei ght of capacitor structures fornmed by the present
i nvention. The | ow tenperature deposition of

[0021per Oyiskie@niTdkghérd, i tr24 ehBFand UGG RS SbUBoFERRYF ttﬂh sent
of perovskite and el ectrode | ayers, one upon anot

inventioR poripip msse dunwoe mdh:am@nt Hior gxaraple ageAMQX YL® and

f pror struc '
AUGogt al nedxrlg v ogr}’ g {) %a’agn 0%68 %e%osquﬁ% Or?]‘\n%nflﬂ]@{)ﬁéqn&hat are
commhlyeprsschibtd &rarchayant of diies 1Bédie KBEH cn@iosRioh BAGIns Mo active
wou) d provi de hj gher capacitance and hi gher energy
antibigi gl AR i andygayulensis. deansmembrapegizgiar gpmpositions

o U AU g SR BGERARE Hl g s

t he present invention, perovsklte films can be
[0022]je pddyearad tommedicamenttiepeeeht i Whatavqmtwbnrmﬂltrﬁtﬁbtblsalsachb% treat

s~descri bed apove. n AKT
L e s L e A T A )
with rasd ussTulAdveaitRe ofNRIITY Wi 8el Bn g 419160 9%' xﬁ/%d @Co 3% to 0.4%
power supplﬁacan be utilized to provide power

“”WwvgﬁﬁéﬁﬂﬂWH $Fsi ng frequency of the power supply can
vary from about O to about 350 KHz. The power out put

C. Methotm?omferm PRk ] %te%%rkw

iers of the
Invenlid

[ U
____TESIStIVIty in the range of | ess than about negaohns
can be utilized with high rate pul sed-dc sputtering.
As di scussed above, the target can be nounted on a
nmonol i t hi ¢ backing plate as described in U S
Provi si onal Application {Attorney Docket No.
09140. 6013},, filed on August 26, 2005, which is al so
herein incorporated by reference in its entirety.
[050] In general, target 12 can be a dielectric
material having a resistivity of |ess than about a
megaohm and therefore can be described as a
conductlng cerantc target Target12 mhrch |s forned

.

.



substrate 301 is positioned between top portion 401

and bottom portion 402. As shown in Figure 7B, top
weani770a787401 and bottom portion 702 are such t RaT/US2006/033346

substrate 301 is brought intoa planar condition and

ubs 0 t Lt s cl.osed into.
o020 SEEA e GBS b s BRSHASD a3, 6183 oo
actiofpYorfsuait deliveAOf is prebdraly telibedd thitehSHenteal porettiindle@tbncers present
and positioned. I.n sone. embodinents, the corners of

in theEssiembEAng semparidans ofdhe mypRIqTsIYIAe Beyagiien to an extent
f I ng
T B R B A o SR A 01 o
401 is closed into bottom portion 402. [054] As shown
[0024] n FiTgdhie erdsa teensmetiabrn@ compodigomefthe yventien Kidelivered, by

400, | n _sone enbodi ts,. . fixture 400 includes. guides, . .
wansityan SRS PG RAID Bttt (ABSBREP G Ssation” i
meané it agplicSdEo fRNEREERBl e cHRRK cdhgodion iﬂ@lu@fn%%%@&icéxﬁ’ent to the

fixture 400 and travel with fixture 400. Mask 412 can
outer|gar ¢k 0% the fiaepagic mpmbas resuls inedegineryaf theomsdibarnengtie the middle

i 0. r r sk funct. on
. 308 o 0 TSR PR AR ] OEH Rt
midderdaoahdnthnir sequetas by4ikdsihembheedmbfistarion b4 nmedicament to the
substagée &%}egskg,a,fjxture simlar to fixture 400.
tympire ByemRLane Hipcigddudizxidng. and 4D, fixture 400 and
mask 412 can be positioned relative to nount 410.
[0025MOUNTrofhsrhBmbiafE a@@ifaBon PR hRGe@vRAURE %ﬁ’g&] B le,e %ﬂﬂgﬂlj%%thgr

an el ectrostatic chuck of a processing ch S
transmprnbrage esuricr ¢pnFiogiiioa It iamentioB. to Bietympenid 0@nadmahemds kny

. ve f ures that all,ow for.ready al.jgn t .
B RS R B R AT L p—
membi@ne; lely. YR BAMOME FRATeS coliBeHitichl(d th&mERBIMEBY inddrtidif a

processi ng chanber and aligned with fixture 400 during.
needlplgss YFBAE Hglrapper inde dreandioryoranal (rare wilbbe takes Howtieid piercing or

I : : I l.zing fixture 400 as shown in

p“nag?g ?%éé%%}%%@ﬁﬁﬁ?&%ﬁ%ﬁ%D al l ows processing of a thin

filmsubstrate in a processing chanber. In sone
[0026F b odidmmemstsation s repédtedassasitadad eshiewnthb ehemdypeuticadllynaffeotive

re, .Furth thin filmsybstrate 301, once nount.ed

dosagg el For RS aHPIOF GoMPELR B Siohlet B LRI VT orAin may be
treatef Ib?@l_ﬂﬁl&limm% tHeQaRe Qe S8l MARIER6F paid RAGES MPor Ati-inflammatory

mul ti processor chanber system can be utilized to form
contagyngcgansgembiape cerricn epmpvsigonseé therinwentien| ayer s of

-perovskite fil mdeposited according to enbodi nents of

he , ! _ I Fi 1 _ <
002
10027} 18 BB oyl B TR 08Ts wkBAlo FUAEEe i SHB TS gl car
througll arsinesituttpmbarh® Gratrenge tftel a exiebtid eginepclfddsink edth the ekemplary
02 and lLoad Lock 503, through which mounted thin film
form ﬁW&d;ﬁ?rg’eg@th?nPlﬁé IV VIR LY ! i biose) Yguld be
drops/t@iBRVEThy ORI AURIBF ade0@! 2P d LS

P 507, ang 508 are pro%%%sfng chgggggg%%oﬂggggggggggggga120r

olderof materials, heat treatments, etching, or other
processes. One or nore of chanbers 504, 505, 506, 507,

nd . | sed-DC or RF PVD. chanber. such a .
ro025fi7C PR Faut nEfde Seftent ol A R RIS peprovided
in theande wianhémutitiicda Gatin®ntatlid Care&r dMplkitien bF tHAinPNtiBE containing
q§§gsited ccording to enbodi nents of the present

a prophy{AsHealyrEiepiepintibiaticss silivg Medisamers 504, 505, 506,
507, and 508 as well as load | ocks 502 and 503 are
coupl ed by transfer chanber 501. Transfer chanber 501
i ncl udes substrate transfer 7obotics to shuttle
i ndi vi dual ‘waf ers between processi ng chanbers 504,
505, 506, 507, and 508 and | oad | ocks 502 and 503.
[059] In production of a thin-film capacitor,
substrates are |loaded into | oad | ock 503. An el ectrode
| ayer can be deposited in chanber 504, followed by a
perovskite deposition perforned in chanber 505. The

1 =N

o, o o



polyimde, is |loaded into | oad | ock 503. El ectrode

| ayer 303, for exanple, can be deposited in chanber
woeQda7/087dikel ectric perovskite | ayer 302 i s theRCT/US2006/033346

deposited on el ectrode | ayer 303. Perovskite | ayer 302

[0029@ n;?ﬁos%g)gé¥dalgegé %lﬁ 11:l't argxﬁ_g%)@%a%lexﬁﬁ%r olﬁftah&e ?qufel %blte to select,
dosing me@ménmltaﬂlbe"oﬂ\ﬁﬂewmgaﬁ tiebehpdtcutmviatbction. ﬂ‘hﬁﬁ&sﬁn@&@men

where the next el ectrode |ayer 304 of thickness, o
selectgg, bveﬁ bp iny agepfdwithatiablishedielgieal periocols BE delRery: éfpﬁial&etOé the

f: apaci t or

e LR S S RN L S

| ayer 302, and second el ectrode |ayer 304. This
[0030E apathe mventiaadiavingdeen 6dlystesaiigdpity pastidetieilluatyged BP e examples

belo? P RioR Ra! b haye b o BB BB HETL hstead be

definéBBih@bopePieths agfehdeBOdimsand 306 differ in the mask
utilized in deposition so that tabs are fornmed for

el ectrical coupling of layers. [063] As discussed
above, any nunber of individual capacitor stacks can
be formed such that parallel capacitor formations are
formed. Such a parallel arrangenent of
capaci torstacking structure can be fornmed of
alternating | ayers of electrode and perovskite
dielectric layers and cdiXAMPLEhy nunber of
di el ectric | ayer ] uct ures shown
in Figure 6, sub S n through the
C ITadRESor0pro¢ldes &Iﬁéxahq% 05@1@ altﬁnﬁhﬁﬁbrah@cﬁﬁ&o&iﬂpdsﬂﬁ)n of the
nultlple sets of capacitors. In general, a stack of
presenf{yvenian épn%mlrzgép@reﬁpw T BEKERS; prapyipne glycel and ethyl alcohol,
[ t
as fOIfO%KpH%OH{&%%?g? sﬁ?«%}rﬁ&g# Elg{:/és Lln %%Flﬁtéfaﬁg‘%cceptable container
until wepnpl e BST, accordi ng to t he present invention. In
t hese exanples, the BST filmis deposited using an

AKT- 1600 PVD (400 X 500 nm substrate size) system
T7om ABRlipHefi@Bl SU._ The pover Squ'kaéuﬁ G 13756
e e e o v
|l ess Oaaﬁfquirmnf materigl cah; for eyalné\! e, be
sint Q:Wﬁter@lﬁﬁﬂrerdn wafers are used for |n52|T

exper Prewtese Gyopl 1 nj crons

of BST filns 498 deposited

on_Si Etkat elcghodil®h vari ous

bottom el ectrod20materi al s

such as:Kswdellsi, Ir, Pt, |

rO and also Ti 403, Ti Ob,

Nb, Gs. The Ckygen to A«go

h ratio rangesghgom O to

50% Process pressure ranges from 3-10 ml. RF bias IS
applied to substrates for sonme of the exanples. The
dielectric constant of as deposited filmrange from 13
to 123 and increases after post-deposition anneal to
nore than 1000. [066] OBXAMPLEZ in the art will

recognlze V%&hﬁh&ﬁqﬁﬂ'@SH?EPA{Nﬁﬁ@EPEﬁr8&;h§§4§§i&p'es

SpGCl ficall Yy ur SCuSse Rt 1-S—G
variatio nDdlf cations are.intended.to Wi th
roos1} e, Gl Na Heep oIS P S i Cumonres fas Sudang thefioacy of

treatn®GORR otifis hiellatif HuPBhy @YndiiBad L LAYt NEvE L@ %@Bﬁitﬂzs quite
Orabl e || toMETHODS FOR TREATMENT AND PREVE OF

similap thog: wEmpensidianca CrigtNgaCHith PENEDTRANS @hENHARGERGTIOthe human
FACI LI TATE TRANSMEMBRANE DRUG DELI VERY | NTO THE M DDLE
EAR FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to non-invasive nethods for treating
otitis nmedia (mddle ear inf&ction). Mre
particularly, the invention relates to nethods for
adm ni stering nmedi canent useful in treating otitis
nmedia to the mddle ear by delivery thereof across the
t ynpani ¢ menbrane (eardrum. BACKGROUND [ 0002]
MIlions of children are affected each year with
otitis nmedia; i.e., | nfectlon of the m ddl e ear.

Al 1. 1 N T T o o T L T L Y | o



(to the contrary, they can serve as conduits for entry
of additional pathogens into the mddle ear), but they
woamrafd7eve pressure and reduce the extent toPGmiIUSEN06/033346
fluid beconmes trapped behi ndt he eardrum The tubes
cochl@éﬁt%‘ra gga{gxéét%t I%?esﬁ?&x'sﬁln g prein tgg eg,aag%l lg)clkostulac%f’)u%ﬁty 16 naturally
occuralpg hyitldlg eaninifdzitiohd, W}ﬁhiws canfhoaltd € gbdndapegraidrabbiovsee, e.g.,

t he drai nage tube. ver,. thls nethod IS both
Hajek ﬁ&ggfw VAR O YMI‘@’I G1elg1gg3%%,t diay AbeChmalill e

O, el B Rl NSHE Ay L Py LAHG) Igg 9,80 Fb%%’&??f' @AOA&Ja%mm

Pressi(b290 dt @ag@r%@#wéstlmbmmts of ehhidhrazaircoposniet isreméiytrefegence to
. otitis nedi hro h.adm ni str.ation_of di canent s
111ust1age 415 patupe £dn g’F a?trcgéﬁlﬁ@ﬂlﬁnaéfnor#nﬁdl e ear

i nfections and thei r sequel ae in a transmenbrane

[0032F ar I' T8 kstaPINERASH ek ARate TAaniMYIGNS A ba8R EhMES 1L a8 dobElated with
surprising discovery that, in a carrier conprised of

Haen@ﬁézl@( inflpersae ﬁ@@ﬁtbfantorjbq}]@ﬂdcﬁq tarof emdhagae by $ransbullar injection at a
[0 i nt act t
concéﬁ'ter &g{;ﬁm()lscfﬁ 'a leugl% t é%ga?% Slzlgc dlla Wag given dn S%)s%od)e ear

examqude to IﬁHlE@ﬁllﬂéﬁi) orDsFtudJ}U @dmﬁﬁltﬁ Q. cgmpo§1f16ﬂifbf ﬂh& ivienfién 6if control
tubes _or injectian). [0006] Accordi

n
oral amjoicilindigean ?f@r%ﬂl@@mlﬁoq% alisrihe P%‘gﬂﬁ% mé’ﬁmaﬁ?lil vl animals were
dmikiSteFeaH '
A . § DSRSAEIOLE LA VRS Oy e
duratiopof detstwdyt h an i ntact tynpani c nmenbrane (eardrun.
The transmenbrane carrier conposition is further

oSS 2B B s e R P MRS i v

eutha@ﬁzbkﬁ ftheﬁﬁéle@tcéﬁlé wasteaRamcalite, ahd exALMEd. Bﬁba@tnclﬁﬁhﬁiﬁﬁﬁés from the
es up less than 50% v/v of the transmenbrane

mlddlé &Pl’r frem caghplyashillawereredected cPae adyispmplegrasaydiured 2ysmeght per
C 7
aborsh g APRRS K 2 AR Ao BB TP SR Svere
countedyehthe enloay domting enitshafu) ase@rdeglef ul i n the treat nment
or prevention of otitis media (mddle ear infection)
and its sequel ae. The inve particul arly
wel | -suited to the deli ver@%qﬁtg@canents such as

anti bi oti

sour ce of

-in nts_or oth ai nki | Iers For
[o034f” o i osmHoR A L%m%‘afr@&%} MR 4 dreiifred gElly by gavage to three
chmchlﬂﬁﬁﬁilb@ﬁ& dal/176r 6@5})@ OFSrimhfag, & BYES tabé}[‘ 2”@& 8laspsie the
utilized between active infections to delive
form%t@phyasmmms‘@g@ﬁp $wo groupe ofriheet ehimshilla @@@B@s dlinaximal feasible

u nvention described above is t .
dose Y IERY djiate e RBPT PR S8R e S BRPIS ke Fn Gom the middle
ear ofleavtesy degbrivdd ih Bxemp R B follbRMgtbgifk A drovbiaRget ai | ed

description of the preferred enbodi nents, as well as
fromthe clajinms. DETAILED DESCRIPTION._OF THE | NVENTLON
A |PefdPHRt i on EnHasieertration (ag/ml) of Tr ansna¥eymbercears
Trdatnent of| titis Mxiproflo3acia] The use |oinferteshi cethl
penetrati on lenhanceatetedted iohmidsHe edras not ,| tmubbe ears
i nyentots' kpnhow edge, be&doruccessful ly applieéft®
del|i(Uekrestedlgls across the tynpani c nenbrane. However,
oti C conpositions containing such agents as venictes
have been delivered to the mddle ear through

t ynpanost ony tubes, and have been found to be ototoxic
at concentrations typically atilized in topical
preparations. [0010] For exanple, at concentrations at
or in excess of 50%v/v, propylene glycol applied to
the m ddl e ear produces inflanmmation-rel ated danage to
the m ddle ear, such as chol esteatoma and m ddl e ear
adhesions (see, e.g., Vassalli, et al., AmJ

O:ol aryngol , 9(4) 180-8, 1988). Pr opyl ene gI ycol has

o o o - . o= - o .




ear. Therefore, the transnenbrane carrier conpositions

of the invention will preferably conprise about 25%
wo200708747¢ss of any one or nore chem cal penet PariusSzn06/033346

enhancer(s) nost preferably from about 2%to 15@6v/v

he| praetRce and aceinpLr ety bry e FoRERPLPEyaC]
mate?, pH rodul at or g, “’?ﬁ) Ee |ncluge§1uﬂzééﬁwm
[ 00041 A addit eeted i 1 on_enhhnBumber ears

medj canent, the transnmenbrane conpositions of the

i nvention may contain conventional pharnagceutica
exc| pi e@ts andl@®leservhtives. |nl80i3® respect of10

' preqarastdd)ve’ refers Ro an ingradiemt added to the
transmenbrang gggyrier gonpositiom3klvat prevents

m cyobes from substantgal |y growgjg gnd nultiplying in
thel fornul at| opyssPrefefred presq&ggguves ncl ude those
that are water- soluble and can f ,Oon as an

ant| m crobi a (ﬁ ch as 12 benzet h é%1salt; e.g.
benzethoniun'ch ride. [0015] I gneral t he anount
of the presefvative ingredient ange| f rom about
0. OI;)S- 2.0% | B¥ers oF acids wil4958e added as

necessary to|adjust thB pH of tH&4€&8position to the
preferred range of 3-6, nost preferably 4.5 pH Oher
preservatives and excipients that may be present in

the transnmenbrane carrier conpositions at less than 2%

w | ess.than 1% or_ ev cl ude al kanol ani ne
foossh "o Fhepe reslip E%@S{%W&Eﬁ ﬁ@’fﬂé 3 Bregent FRyFAHPR izsaing middle
ear indéefibh tn RfdshanbAilngV@biiq. aci d, oxalic acid phthalic
aC|d gl uconic acid, 1- naphthalenesulfonlc acid, 2-

' hthalenesulfonlc acid, tartaric acid, nmleic acid,
[0036}m| ohbenxentipn iusteatively dgsqribed hereiy ey be p@Ctl?ﬁdop rth_mab@ence of any
r id, C rlc
elemé?ﬁ: bx%le@%&g lﬁ‘hﬁ'at a o(il ll%ﬁ?) c%ﬁvglrcﬁ gée ot sggcef[i%allp{o 180}‘8‘?’8 ﬁ%n The

termsd!nliydplewnspﬁnslphﬁe&xeem eployad alearbidad tdfhSoif de@&rﬁ)tlon and not of
pot assi Um benzoat e, anmoni u

enzoat e,
hmlt%‘@ﬂfz@g]ttg ere éqpf iange (hef & the gsealsughiorms ead éxlziﬁfiﬂﬂﬁlﬁ @fpxcluding
any cGHGAIBLUE of ﬁl‘é%éﬂfﬁé ghdvey &rgf &sc@&ﬁ%?bﬂmﬁ et & 8t S is recognized
ammoni um sal i cyl at e, i um oxal a pot assi um
that venausatedifigativos ampassah]eamﬁun Sedicopa eithhaivantton @aineds iThos, it

o3 U511 o AT REL TR SO LR ey

prefeded@RBE MRS 86U bhadiAl RatR&] AD8iflAon and variation of the concepts herein
2- napht hal enesul f onat e, ammoni um 2-

disclasedyrei RF svsesed toomathese skaldrdumile aihehd Fhat susbguodiBertions and
vanat?o%}é %&oﬂ@d&%d&@%@%ﬂnnst?xg s%?og?lt}ﬁ? ventioh %Sdseﬁs o db}(}‘%e appended

um’ mal um succi na
claimb.umar at e, sodi um propi onate, triethanol anmoni um

propionate sodi um ascorbate, triethanol ammoni um

sco ate si um ascorbate, sodi um.nandel ate
[0037E o gi R0 Bo prGlreai ey and ppaieplirhoens. a3t all ofia
docurhéﬂt@&ﬂ@él@étﬁﬂﬂaﬂy uvalfabtélafo%naﬁ%}?}n@ﬁﬁ@d%g eﬁécﬁhém Ak $8reby

be utilized; e.g., disodium ; edetate
incorparitedly mfpree@@mh@r teirrtydo ticmametedt et i thélneélmdmal publication

was s@ itica‘ﬁ \}édwlhléqgé/d%ng-rhe

tgd ﬁgé%b%ﬂ?d‘ﬁa}y re?erer?cec %n p?cants reserve

|nflannator|es anal gesi cs, and steroi dal conpounds
(e.g., hydrocortisone, dexanet hasone). Those of
ordinary skill in the art will be able to identify
sui tabl e conpounds and dosages thereof for use in
treating pain or inflammti @0 associated with otitis
medi a, such as 0.01-0. 5% dexanet hasone (e.g

dexanet hasone al cohol (preferred), dexanethasone
acetate or dexanet hasone phosphate). [0017] The
conpositions are preferably adm nistered with the
transmenbrane carrier conposition itself as a carrier
but |n varlous enbodlnents the transnenbrane carrler

- . o, o



adm nistered in lieu of, or as an adjunct to,
anti biotic conpounds when clinically indicated, as may
wanvi7/Bw1gal conpositions. O her mnedi canents f BCTWS2006/M33346
the_treating and preventing mddle ear infections and
. L
v O 0y A, gL P80 B S5 Bt

from iany euvhi smtliblésp phiafts] ya13aa apelioad oy, aﬂethel[ d2ddlendsn some
enbodinents the transnmenbrane carrier conpositions of

esent .1 nV ntian Cont aln re than . one ) )
(0058 BhaHERiqmT Thastratyely de R%@Eﬁ@a%ﬁataﬁumme@ jo the
abseriRk %f Bo Bemetireahl s, figthRtios OFRARhIdRNSots géclﬁéa@y disclosed herein.

admnistration that are conmonly prescrib
Thust foe exaneple, thé teoms t'camprixiigd, “iBelotingSroposiringi etz:oshaéil hegead

eXpaltEsll\A\pae\%f“ﬁin‘ﬁ{ a%”f“’& N C I 7 egll}g testﬁ i egi:plfe;s%}ﬁgsa employed herein

have BEdhilsdil AtePHS Bf d@éhﬁf}tﬁﬂrﬁa@%@ bﬁhlﬁft@tlcﬁﬁ bhd etk ¥ intention in the use
preferred for use in appropriate i ndi cations. [0022]

of suchytsrras and expecspions ebershidinganyraggwatenisplikemfeatiess shown and
descrﬁ)%ﬁ%? H{)ﬁ%ﬁé @éréo? ?ﬁ'lg 96%' grg % th%tﬁ%%lgﬁ%}?x gg’n \Aécgnsoage 110551ble within

neral Ty, con
the scﬁupel oiﬂ%ﬂv/ewtmn klairhed. uBtafspit shonild bBe oidestosdthul although the present
]nvecon%gntratlons falling within the range of 0.2 to 5%

fishas been spepinepliy lizslopsd Ry wratFired %b%hm%ﬁ é%fi %tmﬂals%atures
t
s Rl TAOHL BRSSO, A0y s
to bytihmse iskilledhiri tha aghald thatctuch sroldifiviatied dny varigtidriseos g,omfdeted to be
ction for such delivery, it is

V“ﬂnBWEQ%ﬂ??éﬂﬁgﬂvgwggnthat the chemical penetration

enhancers present in the transnenbrane conpositions of
[0039] he ThYBivthteh Hksibedd &s@n@@fﬂfﬁﬂily efd EéhedbalB)XheEh. Each of the
sufficient to allow the dru ass into and through
nATOWRESROGIPp A %}lbﬁé%waﬁeuplflgﬁofzﬂpgm him the geheric disclosure also form part
ot URTRT A SRR LR Bl bOKEIEL Bl s s o
negatmeddhlmt&alremﬁymg et iraaeefradthagaiusatgatless of wissaindr or not

t hat licatio atr rane carrier .
the e’@&?ﬂéaﬂf terial i SoRe 1adiwcﬁe<ﬁlﬁa?legﬁ>&ﬁr ofieeng are petdfgith within the
;muoﬁﬁ@%kggsthe tynmpani ¢ nenbrane results in delivery of
the nedicanent to the mddle ear. Thus, the invention
rovi des methods for preventing and/or treatin
[0040] nf eby addiitpnotvhetsdeatingd loe amwaets ghthetiesngion etg@lsaéaddyn terms of

i canment to
Mark%x&ﬁ%ﬁéﬁ?%o@@ rlggcgl gtbg %{% a??cog}l t}}nﬁgue Vl{l\éyntl'o 15[ zﬂﬁc?@]ereby
described s tee b ey iadividuabineabeost subgraghbemeshbeisaf thedarkush group.

exanpl e, applying the transnenbrane carrier
conposition of the invention to the tynpani c nmenbrane
via any nedically acceptabl e nmeans for application of
a pharmaceutical conposition to the tynpani c nenbrane;
e.g., by applying the carrier conposition to the
menbrane by insertion of a needl el ess syringe or
dropper into the auditory canal. Care will be taken to
avoi d piercing or puncturing the intact tynpanic
menbrane. [0026] Adm nistration is repeated as
required to achieve the therapeutically effective
dosage | evel for the antibiotic conpound and/ or ot her
medi canent (s) given. Pain may be treated by
adm ni stration in the same general manner of pain
killing and/or anti-inflammtory contai ning
transmenbrane carrier conpodilti ons of the invention.
[0027] Based on current protocols utilized to
i ntroduce antibiotics into the m ddle ear through an
in-situ tynpani c drai nage tube, a suitable reginmen of
dosing with the exenplary fornul ati on described in -
Exanpl e 1 bel ow (having 0.3% w w of antibiotic) would
be drops/tmnce a day for a ch|Id under age 12 and
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treatnment for otitis media in humans. Chinchillas are
smal |, have auditory capabilities quite simlar to
wohow@3td74 hunans, have a cochl ea wi th nmenbr anoB6T/US2006/033346
architecture simlar to the humancochl ea, do not
Imtﬁﬁﬂmﬁgéﬁtﬁ%fﬁbyC“Sis in long-term studies, and | ack
susceptlb y to naturally occurring mddl e ear
i nfections, which are conmon to the guinea pig and
rabbit See, e.g., Hajek DM Yuan Z, Quartey M,
itis Meda: Chi nchi |.l a Node
L @%&E@%ﬂg@amyﬁgﬂn%%%ﬂ%&ardrgmwd o Cihgreor by
transin@fn%?afnb QBmineathtigh @99 mddfbanhe@ettd i ?r?e?thc( nsu?%'
pages 389-403, the contents of which are incorporated
h eapelymlgwtrm@mr@m@ tapri¢ricomppsitiom it the ontet suréacarnd the tympanic

[ . nodel
mern R B RS S is” b i Ao RS ERE « Biifyment bt in

treatifif brgial édtg WG cti BRI HIRL RdW dab alh'@@a}EBllab ttégedfnf | uenzae
directly into the mddle ear of each ear by

transbul lar injection at a concentration of 100 cfu in
2. 4 T’H%l rﬂgfﬁoc?gccgtcﬁn%o clgﬁ‘rc vﬁﬂ%&ﬁ Itﬂe tt@ @ b%n%% r 1s a chemical
ot oscope ear exa t aced on's
penetbd®nreghaiceh a conposrtron of the |nvent|on or contro
oral anoxicillin began approximately 48 hours after
the bacterial inoculation. Al aninmals were
3. adfeth&h&d fEoRIHRE ﬁm-&m hePeif) BIEHHK i da) %@rﬁztﬁtig@?nhaﬁcer is
subcut aneously for analdgesia for the dufation o
selectstl didyn the@OAY) ofahemivelsarodsisting ctféo‘domlnrgﬂaprewt gl al@hdlyalkyl

AT MY RN L N R—————

glycobaiplnetin combaiivhc ul ar, sanples fromthe mddl e ear
fromeach chinchilla were collected. One ear sanple

was cul tured overni ght per |aboratory procedures
f .
4 CRECSLI St AR SRl IS SO Be ThAET ofiloer e
prop}rlﬁte(g‘lyt@di EXAMPLE 3 TREATMENT C]: OTlTIS MEDIA IN
CHI NCHI LLA MODEL [0034] The formul ati on described in
Exanple 1 was administered orally by gavage to three
5. ChFH&QHéth&@&:cBi’&lﬂftoQﬂtmd?XN}fe%m?1 Q%Xﬁ’l ?ﬁﬂ{eﬂ’éﬁw&ﬁtaﬂcé is
hours apart , drops o ¥ ation was
propydeiei giyet endat least oot erodhesicd pertiragien ehhancen. | | as each
as a maxi mal feasible dose for these aninmals. The
ani mal s were exam ned, and sanples were taken fromthe
6. MTREetBET aRbrdaetd @ﬁnﬁpsrqretét@ 6hifl PcBicAMRhEis 4n adiiSlotic.
followi ng results were obt ai ned: Group Concentration
(ng/mM) of Nunmber ears ciprofloxacin infected / total

d j i . rs,.2- 1.03 .
7 oot eBLEY @ Ik € HRE B iRolC Mokl eroup
cons1§tﬁt’.g3)ﬂquﬁﬁ>ﬁﬁle7a«ﬂttlﬁloﬁaﬂ pemiZillDBibiothd Gado-ibatdiDicties, leBlmlosporin

1205.3 R.4746. 68 [ 0035] These_results denonstrate

antlb]Pﬂ‘és silfa agibiotiss, PRSP lagamess iRdHPISon in treating

m ddl e ear infection in a relevant ani mal nodel.

[0036] The invention illustratively described herein
8. melhelyectiwdancooien orcldie’, atiseanc srid bntibiytietengises ciprofloxacin, and
. elements, limtati or trons whi ch is not
18 adrglﬁ‘esﬁr?ﬁi ﬁoatr% O’d}?rgg‘?ng dﬂ%reé’f RICHAR { er s and

expressi ons whi ch have been enpl oyed are used as terns

of description and not of limtation, and there is no

intention that in the use of such terns and

expressi ons of excluding any equi val ents of the

features shown and descri bed2or portions thereof, but

it is recognized that various nodifications are

possible within the scope of the invention clained.

Thus, it should be understood that although the

present invention has been specifically disclosed by

preferred enbodi nents and optional features,

nodrfrcatron and varratron of the concepts herern

o e o s -




expansi vely and without limtation. Additionally, the
terns and expressions enpl oyed herein have been used
wa0a7asmg4 of description and not of |imtati onpCaE2006/033346
there is nointention in the use of such terns and
f nts of th
9. 63?62[1318(2 cc%rdng%%) aescr i 1‘?9&5{8 11?18{1% CQIRLISE g ]pﬂo%ac%n and is
admlmtster@l t6 @eagtipt&nt MﬁﬁddlaéaronJ&cmmﬁl f ications are
possible within the scope of the invention clained.
Thus, it should be understood that although the
pr [
0. A e Gt pRRiblc SR S Rkazole, and
is admimdkitéred tt trew onpekverd inaildlsreaninfédiieni nvent i ons enbodi ed
therein herein disclosed nmay be resorted to by those
skilled in the art, and that such nodifications and
11. Vaﬂ_‘He%étH&?a&BFdlﬁ%’fbsdlﬁﬁf’ﬁ%ﬁeﬁbn@@aﬂ"aﬁmlﬂué B&n5i5RP 8mbkicillin, and is
this invention The invention has been
administsradi th gatnr paeiient amildeeasrinfeetidny herei n. Each of the
narrower species and subgeneric groupings falling
within the generic disclosure also formpart of the
12. | MtRAHRG acEbiding RCIIMEEE wiHeeeig EHRektiBiote $§}]5ﬂopidl3@ﬁ1 ®Eoncentration
the invention wwth a proviso or negative limtation
of 0.} % e Pgvangt bagispepesiiet-t er from t he genus, regardl ess
of whether or not the excised material is specifically
recited herein. OQther enbodinments are set forth within
13. t Nthefmdth@dwaegrdihg@iondain] 1) &bEreimthaddiibiotio is pybreided in a concentration
/ea res, or as ects of the invention are described in
0f0.3% g EPRPSRIYF oups, those skilled in the art wil
recogni ze that the invention is also thereby descri bed
in ternms of any individual nenber or subgroup of
14. nméliMsemethesd aqchrsdingatokallaim 2y el Hettotah¢aicentsatioh aif wheinical:

t hod. for .treatjn tlng a mddle ear
pencifiipR et o aatieR sbtad 0BT  ansmenbr ane
adn1n|strat|on of a medi canent thereto, said nethod
conprisin ppl ying a transmenbrane carrier
15. cohseadthe WC@ ntg]@ jmel4, silereicidie apniohs nojymersiuefactant is provided
in a BRIREARS oS80 8 1o, 30 3HRAREANGy CArT i er composi ti on
nprising a medi cament use Ul in treating or
preventlng i nfections of the m ddl e ear and sequelae
r eof The nethod according.to claiml, whe
16. eipeh focly b vheisn sl gwfitcameﬁrelﬁé{lﬁ%thvaﬁl agent.
enhancer. 3. The method according to claim2, wherein
the chem cal penetration enhancer is selected fromthe
17. gridepneshotinenideeg to cdamsi4s whagimnthe laotirvine] ageut Bracydoght
al cohol s, al kyl nethanol sul phoxi des,
N- et hyl - 2-pyrrol i done, fatty am nes, fatty acids,
18. azmRenaReH o LlHhy Whereih @) thn S efnBra& Hﬁh@ﬂ&dlﬂpbsmon is
4. The method according to claim3, wherein the
applieterihe Wmngeisanerabiann deHieaesHte phagy ofgyiddlreag Infeqsion. 5.
The nethod according. to claim3, wherein the chem ca
penetrati on enhancer is propylene glycol and at | east
one ot her chem cal pentration enhancer. 6. The nethod
according to claim1, wherein said nmedicanent is an
antibiotic. 7. The nethod according to claim6,
wherein the antibiotic is selected fromthe group
consi sting of quinolone antibiotics, penicillin
antibiotics, macrolide antibiotics, cephal osporin
antibiotics, sulfa antibiotics, and beta-| actanmase
inhibitors. 8. The nethod according to claim7,
wherein said anti biotic confdBi ses ci profl oxacin, and
is adm nistered to treat or prevent a mddle ear
i nfection.9. The nethod according to claim?7, wherein
said anti biotic conprises ofloxacin, and is
adm nistered to treat or prevent a mddle ear
infection. 10. The method according to claim?7,
mhereln said antlblotlc conprlses sulfsoxazole and is
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