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WO 2007/ 115261 PCT/ US2007/ 065792 DRUG DELI VERY
METHODS, STRUCTURES, AND COWPCOSI TIONS FOR
WORBOLACR MAL SYSTEM CROSS- REFERENCES TO REL AREDUS2007/065792
APPLI CATI ONS 10001] This application clains the
benefit under 35 USC 119(e) of US Provisiona
Application 5 No. 60/787,775 filed on March 31, 2006,

DIg0F; BEPRERY IR ST PReSOAN, EipostTions
e o TR NP RBYA L Sy,

application is related to inplants for use in or near
t he nasol aﬁ:RG')S&JRBPE&l’HMQES TQ/BEEMTE\M AhPEItb@Ul’O]Wt s
ovi di ng. canal i cul ar inpl a

i nmp
IOOOIFLunEI%IaPp icagen gadns e bﬁmﬁ{waﬂerpwé%c i ?(ﬁ) aﬂjé Pd@wv@quwpphcanon
No. 6@%@@'75 ifid e Nﬁ?&oﬁl 260 3kl %Ewsqum kbl%%ﬁ&atﬂ@?ﬁo 60/871,864,
patients an sicians’in the area o
filed dreDlevcﬂnl;eI 26) IOQﬁaﬁtelfolh dasclostriegof epehiatd meonpatawdd]eoefm bheeference.
therapies (multiple injections, instilling nmultiple
eye drop reginmens per day), the associated costs, and

the lack of patiepis(GQOROBRHOFBHEINVENTRINT | Y
i npact the efficacy of the therapies aval | abl e,

IOOO%F?ﬂ{Cﬁﬁgsent 5@8u%tti(l)r%rs]trf:slgtﬁ tosin(i)r]fn% g%reuse HYor rkeahgmetrﬁ%olacnma] drainage
systeiip@ith @inbodisnentOproeainlagalidisdriimbpiaf, labemaycdmeRsts, F@ﬂ:tal plugs and
be erratic, and in sone cases, patients may not fol
punctebdugs Vek dBtg debusityfentbiiegs ne. Lack of conpliance can
include, failure to instill the drops, ineffective
[0003(1 eCAmWialq'eIQ of chalenpési fag: paatstanaphysiequs inehl areexﬁ@@ﬁél\tﬁug delivery.
of the drops (Ie?qﬁ g to s ste c side effect
In pargighia dbe BPOE N3us 6f Mseeranientts Plsrinegginsr @ ggn mltple cye
drop Ifeglnll&\é/pkpgaf)rtﬁ@%&%@fﬁtéﬁ%k@%ﬁd@ﬂé‘la& B8 p Akt !:cml]ﬂlatnxpﬁﬁy
drops. Nany of medi cations may require the
signifpanile rmpétqb theregfi¢dcly of Herthenppies availableekading y redt@@65h vision and
3ddlﬂ) g to conpliance, the cost of at |east some eye
WRARSSt i ons is increasing, |eading sone patients
on I|n1ted i ncomes to be faced with the choice of
[0004 ,\/ %ﬁgnmnmlaﬁ@%@ééklﬂg g m@ﬁhcatWQ'é efalde@mﬂlﬁ? mgtl}ﬂlheithe eye drops, can
be enjgggzcl?urilxﬁgd ?@?aaslsé ggs Tits %na%é { ol pr eSC]rr‘la "im(f:treaqmen 18%me Lack of
compliBtbe@ah irdudepfailure 9ONRI1ICAS @fopeyifeEDRNS t&ﬁﬁlfqaé Uhﬂglmg less than
multiple different nedications. 100061 Further, in
lequlrﬁawxee&%lég usq fphe aropy (sppng Eviisaie side sHectnagd %e@é aRn-prescribed
f
crops Q5 8aifle RGN (1 Lo ontiogile (R IS L RS pEEC any of the
mediqaephomnae cequore thrppaticad to 1hdud] mhﬁn@peéttm@esmam@f it. In
addi tion, inconsistency in self-adm nistered or
[0005] ngﬁ%ﬁ@l@lom 8&9&4&&5%@&&’ %f Hﬁ@&@?&n@@éﬂ@&op %Qlcﬁ%ﬂsqgmcreasmg,
regimes can result in a suboptimal therapy.
leadirLoimiequtictn oMONOBH0debB% t¢ batae) withvthé dlrowesof buymg basic necessities

or msbegg ({?1 glhet]r Qrgsec{rﬁlgglésbﬁl']ﬁf é/?ané/t ﬁlgc?si igsdretmsceedggsl rgoet chernﬁél total cost of

the prescribed eye drop medication, or in some cases eye drops containing multiple different

many

medications.

[0006] Further, in many cases, topically applied medications have a peak ocular effect within
about two hours, after which additional applications of the medications should be performed to

maintain the therapeutic benefit. In addition, inconsistency in self-administered or ingested
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I ssues associated with eye drops. 100071 One prom sing
approach to ocular drug delivery is to place an
w0 ppran26t hat rel eases a 5 drug in tissue nearPCESHYE065792
Al t hough this approach can offer sone inprovenent over
eye drops, sone potential problens of this approach
mediggHgn Fepdmegiean eplbinteatubeptirod] thérepy. Mﬁﬁvbmatlph eV Qi (1d434 (Lazar),
whlchfjfézr?c:tl)g%o ?tl%%'m%'{‘q %)E:ree & glthéeq{l] 1t0fegtdrs fya manB/nbe rFIgV% i eﬁ]&se and/or other
issued &3godidtb@wath elybdropesi red t herapeutic IeveI for an
extended period of time. For exanple in the case of
I re .
100078 AT BEPEROLch W/ BEAL AT eANG R T BB B releases
drug iangstdvecaptteiognt Adhougiothesdpipadakly csruf)iﬁefsoa]en&x@tmlemnt dwer eye drops,
Vi Si Q qssibl .even bglndness 100081 In lig of
some pRientg yablems ofyi IPPERACH SWYAFIES PR BYeTH tbﬁﬁm@w the desire
tlssueqf)ééglog enje{eYlﬁBxY of RliAPiat atttH@Hes@r\ég'th@m?’aﬁloh ealuS9iithodElease of
he above nentioned shortcom ngs. E SUMMARY OF FHE
the dmglvem denretdobeapeuTiade st égelntextmdehparmd qfrtmw das example in the case
i mpl ant dev'ce t ems and ods for deliver
of ety SFtopBFuEt FE0cig RNt el A ey Qo R g Eeppl in o Grug being
delived€dlland tHel pesie@iScan FORAANY Suffer hirkdictias REGEion eﬁ@@i@])"@/‘éﬁ $lindness.
of the present invention provide an i npl ant
[0008;])nslgr11 &ég o é[h% ?tt)(g)vealtpuorlll ib n%e%fré bl¢ Q? provigte (lﬂt fnrn-(lg_)rrk@eveﬁ %é%éje[mvel Ly implants
that o0&0&hE auleast sbmmanﬂ thelbevé Aeh@dHedBOMEInsiAgs. @ body. The
body has a distal end, a proximal end, and an axis
t herebet ween. The di stal end of the body is insertable
distally throu@BlEﬁélbﬂhhﬂﬁﬁﬁHUTHEHU\HHéTKHﬁaIicular
[0009@\#{%@ r%s%gta mgeﬁ t10 Il:dgsése%)rp antt gg\glg seut Ieg%su% n ?th?(ﬁse or ggweny ofa

therapR@88 hgditioiXa bendhlie of @ htidnk _@txﬂalenﬁs‘sa@sts an effective
therapeutic agent release into the tear fluid over a

{001 0? ushal ﬂ}gtdasf))&rt e%od-irrngnt? gldt\é et 15!)&1?155 p?%\ﬁ@eoa%e q}p%/ne(‘ for insertion
agent MEtrix to | rel ease o e agen
into afpm.ctutrhff amatrmntrrélr hemdctuﬁfnﬁobxdds/a dbspattafor anear dluidefrom an eye to a

surface c ed to enga e lumnal wall tissues so
canaligulag gimegh; eﬂ%@[@ﬁamwﬁ% Adyi § n% ey hasg ditigdcalp proximal end,

and afh 284 HerdRo 3 QNE TERRIAMI TRA LS theltfd8y R0BH 4 J1§t§]|l§ mghstﬁé punctum
a non- bi oabsor babl e polyner, for exanple sil1cone
into the craomhdwﬂmdgmnlm u§h€nbodyl,noelpm5t35ha tHRBapagtm’lagenﬂ'imeluded W1thm an agent
neous xture

matei ] R SoTP Rt Ba W eC RN St B g Ghgffective therapeutc

agent Iré164s¥ $At6 Mise ©fir 18 o BeS ARBMHIGHABENThe 3&3[ }Q{Q:h?s}lealtﬁ dI¥BBd over the
enbodi nents, the outer surface of the body can be

agent giiatpo treiahibif rekesestidhe sgcnbawiay froe tb@p@ms_u rehdc @herhgdy also has an
outer gugr d’%}:@% n%bl{?% toser}% ltupnéllrtlai \V%I tgsla%esf /5P fggclé%lhﬁaqt &fpufs?oen when disposed
thaﬁﬁ(ﬁ/U82007/065792 The body may further conprise a

support structure over the agent matri x. The support

00113 THSOHE b DB ARS 1A% bR Ak bmBHELACRANHat
[ i #lgure H%%FHE?L gexpu%s%o%“@bgshéﬁggﬂga ?gﬁPFHXHWnerfbr
example silicone in a non-homogenous mixture with the agent. The non-homogeneous mixture
may comprise a silicone matrix saturated with the therapeutic agent and inclusions of the

therapeutic agent.

[0012] In many embodiments, the outer surface of the body can be disposed on the sheath, and

the outer surface may define a body shape that inhibits expulsion of the body from the punctum.
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puncturn. In specific enbodi nents, the support
structure receives the sheath and agent matrix drug
w@orog/1192er ei n, and i nhi bits inadvertent expul sSPONUST007/065792
the agent matrix in use. The support 5 structure can
conprise a helical coil. The support structure nmay
The H@dvenaa/ fmetb@moatnr@eahewmﬂmtl ughule ovdrehe egvepmatixe Trassupport structure

s BURAREL el S S 0 RSB SO APSETRY S BRB!Fl

punctbﬁ{ V\!ﬂ%ﬁedlh@elﬂb@dﬁhﬁﬂ{s gRdusiish $thRtdr@Adccivied RelsReddB 8nd 448t matrix
outer surface may expand radially when rel eased

drug gere phaieiphandgphibits madsertent trepulaen af the rgent siadix imeyse. The support

stmct'upéqéapl ctoﬁnp'ﬁ n_g gxlf?@al ?J)l?nIlEler qu QR0 NE 3 hal\/% alrggelzt)’acle therein, and
ent conpri ses

the repé;ﬂs¢lag{a@lrfdtlmgl§msaﬂeﬁ@llﬁe stath dnh&lgelﬁxﬁzﬁﬁd Qlﬁisl @Aﬂrsb @dto allow

conpri.ses at least 3 nonths. 10014] In
unres %ﬁbwéﬁpglm%aﬁlﬁmbsweev dte nrpxigral rerafharrdq@s tegr fimpilepge. The outer
surfae By PO Ve P uaL i Bteq N2 ABfllrd Sod Eadle Mfhnsion may
mhibhbothg .exfpisiobdidyn theganctonpri se a t herapeutic agent and a
support structure. The body can be configured to, when
[0013}5 Ingpkant %glb@@mﬁenkafhg%tgelllt%ﬁ)tp'n@& ﬂ)l%@t@gltaﬂcﬁntaﬁﬁﬁ%lﬁé Yhdthe
path, 'rel ease a quantity of the therapeutic agen
eandﬂin@vhbxmﬁmme§Mdﬁﬁtéamhﬂday for a sustained rel ease
period of days. The quantity can be significantly
[0014] eSis hiiBenfbddah eATRAdRR A fdriniaRr A pltRhelk§fovided. The patient
quantity of the therapeutic agent. For exanple, the
havingpai fior {eat Bnidmssqcaaied wihan rm%aad thehemimﬁ @empnsj@dl body. The body
[ uant | spe
can c?ﬁgﬁseﬁgﬂe& ?/&tga &%Bga %essg)ié%rt stri) I%f Gflt ﬁé)ocri g%n co&lgéur‘ed to, when

unpledl’e@lmt 2Gargetrocutivh atoag theirat fltig patlQ@éléake hRuBmAY of the therapeutic agent
diments, the periaod conprises at |east three weeks

into t%wah%vdéé?haﬁi%%r acustBerelqurg @@qﬁimftdﬁxs Tiprequantity can be
mgmﬁ&ﬁﬂ?ﬂ%ymaﬁ aarg&ﬂltlm%éd(fﬁp‘gm 5 d-Fxlnm% @Eﬁgﬁ& thd nl%rapeutlc agent.

conprise 1n a roma
For e&bmmlt tﬂl@ﬁ@ar}mgy odn hehlesstthar a(p%mﬂt}m lag@nmendl'ddequ}b}adnhlrhyered quantity.

el eased . each day can be I § om about g
Inspicg B RAITE e CaSIOBTE I iy bR R PendeHo-
admitiftefcaR@Bidg. agent may conprise a prostagl andin

analogue for exanpl e Latanoprost and/or Blnatoprost

IOOISjla aémg]y e qyﬂ;]gﬁ?nt% 5%@%‘%@%@""%@3% t #98 %ﬁlféﬁ{“i] Wy comprise at

least Giadt henth#) ahme@gedtfccugeﬁmw c&nmsemn@m uﬁalea%@@he Body fay
speci fic enbodi nents, the bod nprise

compEiReaEnEs Fomgbart 379 1e toahget %rSng cefbb@theslpp@th ageabolle quantity

releas%g By c% grb%g%g gpagxgg {%%‘& 985%0‘% %%(;ué‘gg%g%{ om about

nbodlnents of the present invention provide a method
10016 lgénanymbogimepts, N&@s@awt@ ARGBITAY E0TBRI ISy APTARYS! ARylin analogue,

for ex%?n?)%clﬁﬁ rdst hd/bi Hirﬁqatoppa& 5@%&9%0&}9% do glt}?egéﬂégtrlgagent ina

drug core in a canaliculus the e
rangedompabeeS e t[rmbmutxl 3ang. iTel mnwsambeimere&gmom about 5 ng to about
20?7/11&26 /USZOO 065792 therapeutic ag
500 ng;" I spec K& jpeats, gh q,d(yI TR3Y MRS t rﬁ@eu&lsla enjtdn a range from
about®ROREHoh3( e shE e qu-crihﬁty can be in a range from about 10 ng to 150 ng.

[0017] In another aspect, embodiments of the present invention provide a method of delivering
a therapeutic agent to an eye having associated tear fluid. The method comprises placing a drug

core 1n a canaliculus of the eye. The drug core comprises a matrix and inclusions of the

3
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therapeutic agent is released to the tear of the eye.
The therapeutic agent dissolves into the matrix such
w0 bav/1192¢1 matri x remai ns substanti al | y sat ur at BCT/Wb1007/065792
the therapeutic agent while the therapeutic agent is
rel eased through the exposed portion at therapeutic
thera}beaatdelagcrm\v\éﬂ]irathsumaj( nAcborﬁomeffthodrug[@@&ﬁ]expmedﬁmWe tear. The

nmhodi nents, a rate o ease ..,S substanti al .
theraiaio B et el St bt 75§/ T ot PeAGERbe s Rl dsplyes into the
matrik B&hSRAURE atik Rinat&uBdeifally Ratulifed KRR tRNHeAPaRcOBeiwhile the

t he exposed portion. The drug can be rel eased through
therapdydic eggnd serglgoend: thomghthe ¢x@psgolanoriion dtaberhpeutiodevatsonmer gQustained
. days. The therapeutic agent may conprise a
pem%r ostagl andi n anal ogue, and the inclusions of the
t herapeutic 10 agent conprise an oil. The therapeutic

[0018) g dptmanreniwdenetp Supgtod aelonse s fHbstaBtizHat datsrmingdebyt yodubility of the

agenq%g%gc? %TW rrsg)ﬁd);g?]gtl RO dl?e n@%ﬁt 1?1't?€¥%§1toﬁgi?%:oagef?it t}llggi oseftl1 gomon The

drug eandel releadadttirouph rteapowtl doatssm dt hisenapautevel. fGB%out 90 days. The
percent by weight. The therapeutic agent ca{l
therane@rleag% “%f‘ty qomg%aquggia@é@ anajogue.cdd dhgc ”ts’é?“éOf the therapeutic
0 h S ERRSRA T
agentHEAGE APHLOTht b B adtn 20 e ol aRea | RIS and the
matrigxpysechppee b nombaabsnbade pawaed t he eye on a pr oxi mal
end of the core. [0020] In nmany enbodi nents, a punct al
[0019p! ug xﬁé?lyteﬁﬁﬁ}dlrgérﬂy GRMBcfaP el CMeHBiths a-létiﬁlbmtygn water of less than about
conpri sés a body no nore than about 2.0 mm across.
0. 03%’\hg]qerpt|bs/em1 g}u |Tﬂnettﬂlﬁeamhgagﬁmt tar b@@]@ag,dgat thﬁ@p@@gyevels n response

to a sPr %clleag gg{he teaég %hegtggrﬂgyg%g(? géolsg% gg%gfl «Qrg| ?o %ﬁne tg?ne:‘xposed portion,
and tHIRTEXPEéBItSon dritditdddWaiithBeyEort B BroxaRBIEndDf thd@drécr oss

corrprl ses a cross sectional size 20 no nore than about
C n

(0020} do TR GRRR B SPERL R 14 D08 SBORE BBliach " The e
compﬁﬁﬁd; attktelytda)aﬁmehﬁn aboagk Otrmhacnd)ei | Weleedlsfeﬂeﬂnntthepﬁhdn@n for 35 days

core.. The drug . core may be ng nore than abog I g}ﬂ
the b%@drdc?élgerséhlfaitﬁéh%wnﬁélya%yﬁ thePEUE hagenhgrstlday offci 33 days. In
some eﬁﬁgﬁpnen[t@ g?e]ﬂodk_glomlé thdn, dLEPhsn a@rog?éd?]%sgg a cross sectional size

treating gl auco is provided wth a punctal plug, 25
no md’xhehameatbbodl ﬁmrplacweswhilmtdscrgechhtd thapatichd hgsppeilﬁc@a;bodﬁnents the

body ?(éltggrielsreg (%e gore %ﬁg E%ﬁ)%l?lgﬁguncﬁaﬂt §reLcjltgfﬁ(gn %16 (?rug core. The drug
core e HARE HickE1has ﬁﬂéutqqm‘ﬂrdc%%§ Al th&Bsdy AREbOho more than about 2 mm in
Bi ‘mat oprost or Lat anopr ost . The therapeutic agent my
lengtthhave a solubility in water no nore than about 0.03%
by weight. [0022] In many enbodi ments, a punctal plug
[0021)0 Tniealy hbUdGASRAs, laSmhed biieehting @ﬁﬂﬁbﬂﬂl iCHEPIdes 88th a%ﬁmctal plug,
a body. The body conprises a therapeutic agent, and
The meteodyesgrisss elytipe aideass 1P apegsdan tie therapeuiisegentdromy i punctal plug
e Vv
for atq%]as{ &?5%@ ll'r'i ng echlﬁf%t?o&ﬁr@\g[tggggﬁ%%g%@i@ag%m éo%%r%@g atq];ast one of
BlmaR@TdsUSQDﬁZﬁ(ﬁﬁﬁ 9Phe thafapelitiveipest, miyheaviehesohbdity i wage nd more than

ha solubility in water no nore than about 0.03% by
about 0 03% by weight.

{0022} In many embodiments, a punctal plug to treat glaucoma is provided, the plug comprises
abody. The body comprises a therapeutic agent, and the body is adapted to release the

therapeutic agent at therapeutic levels in response to a surfactant of the eye. In specific
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wei ght. The therapeutic agent may conprise
cycl osporin. 100231 In many enbodi nents, a punct al
w@bkwg/1126t r eat gl aucoma i s provided. The pl ug PCT/US2007/065792
conprises a plug body. The body conprises a
therapeutic agent. The bod]y is adapted to release 5
emboflnpents tlerihe@peutis akewt hag asplubilidy trheatapeumiose hgeabout i3 % by
weiglt g@grheoefi e:t]l,Ece ST 1 faorcoat rils-easc osagrclJUt 20 days. In
Ep F 1 EIRSHD b AF R AL < COPRESS er apeuti ¢ agent may

conprise at | east one of Biinatoprost or Latanoprost.
00231 ool 4panyrerekadimetib ottt Blug o pe elancoprigproyided edbe plug
. auc Y, ¢ [
compfk BUFIR 3 BT RS o TSR By A RIS SEohpcd o relnse
from whduhid0 t@ | ¥ohgokthacharmreatit hgamt it a adxo ot the. Q2 fand leashwbout 20 days.
body i s adapt eg to deliver therapeutic |levels otf the
In spqchie PR PENagiBR (MBI AoBLEAY SBBRNISY ot phe qhyimatoprost or
Latan%ﬁﬁ)%i.fi c enbodi ments, the body is adapted to deliver
the therapeutic agent at therapeutic levels for at

east about. 3. nonths. The bo can, be adapted. .t
002410 R saRe SR A AL BB Ui eSO BRBGURHEFE) The punctal plug
compfi8sOr AL IThe®o8R86mp A8 thRhipcuhe agdnt k@ASE wiRii@ aNNMie no more than
100251 I'n sone enbodi nents, conposition of matter to

about(.@xemg| Bheclontly inpdapteddy dehwerithriapatic 16y elsad dled hermpentiaagent for at

.S ovi ded. The.conposition,c ri.ses jnclusions. The .

least f 0&1}?3 Srrllodlgl'é lg] Os%?llﬁg g%oélénoeﬁlgseme?og)gg (1].9 ?dgap{r%gg? H%llver ?he therapeutic

agentldd BepdpRULi¢ valg €hat IchBEabolEeS APAtHsI Thadedy catbdadapRd t@deliver the
solubility in water no nore than about 0.03%Db

: . . y
therapgutig agent AV} 4 subsigatizhht serx odgtEeprast mtetor theeatilenst org mprth.
The therapeutic agent is soluble in the silicone
[0028pt Ihi ssme@niteldaaaes, thepbdiesapoutita tageatgliucomatdtan eye having an
siljcon matrix _into the tear at therapeuti g’ﬁl‘e el s.

associedsisRIc P ith i FERPES P EOTPIIATeE S @Sad @RENPIons comprise a

concdnBaledSHON S AfierHocaPaithat Btk MEdPLiRictddenSohiptREs ABtbiXty in water
conpri se an 1 nhonogeneous m xture of the inclusions

no menedipsaboat @63 Wittynveighthed siliboreonatmmtentapsulites thenotlusioonsThe

can conpris at anoprost oi]. = BRI EF CRI PTI ON OF, e
therarific RGN G D USEY TGRS Phir o SHEHSE 15 CRGRF UHaiSM g th slicon
matrik %8 U @A H WA REtiOfevERE I8 YR dndldenéiQs, tHSBeipbitic agent

i mpl ants, according to enbodi ments of the present _
inclusipneeaie eorepsuged @0ty theisgicon matrehepprzsctappnlignazggneous mixture of the
inclusjzﬁr(l:st e@%&%@g\{é@‘\é\?@% tt}?eo%si H(?a(%lal"lélii/ 2'1?( ;I%lg gr?czl:fsr]]clén@{)cég gém})g sé ﬂzﬁ%oprost oil.

enbodi ment of the present invention; [0028] Fig. 1 B

shows a side GRrRIsF DFERtRPIAONVDEWHH DRRAGYBNUSS ai ned

rel ease inplant of Fig. I A, [0029] Fig. I C shows a

[002d1€T 5iBEAL Y Y&d YheWo R andiostied kAR A &LRADE B 3abM td? uBe with
coil retention structure, according to an enbodi nent
implapfs, aéverging gegmbadiments pOHe phesHD 1R0OTION15261
PCT/ US2007/ 065792 100301 Fig. 1 D shows a perspective
[00277i emYgOf A BhSwish RIpneeksisettRATEViEWRI aRlistiinbdrelea€1r@HEALAD treat an
~structure conprising struts, according to an
optica dsénst pedn eysf aqcheding @sarpmbodusentiob the pregstinveltpn; | E
shows a perspective view of a sustained rel ease
[0028] npFFigni B whdws Bsidag®sy kcaoidl ofew of the sustained release implant of Fig. 1A;

[0029] Fig. 1C shows a perspective view of a sustained release implant with a coil retention

structure, according to an embodiment of the present invention;
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structure, according to an enbodi nent of the present
invention; 5 [0032] Fig. | F shows a perspective view
w@booa/1s26t ai ned rel ease i nplant conprising a cRPCEUS2U7/065792
sheat h, according to an enbodi ment of the present
i nvention; 100331 Fig. 1 G schematically illustrates a
[003(d uskigi hedhowed @a@epq’cﬁ"pd: actv dormpstasicd gelaask [implant with a retention

t t t t d h
structéﬁeicooﬁw'm"rwal”g%ru a0 et ot R TEREs S FERk b
&0034] Fig. 2A shows a cross sectlonal view of a
I003lsl uskigi }ﬁaahcr\féi epEECCHt WAy oliatshstained releaserpnplgntiyitiap cage retention
. f t
i T

a cross sectional view of a sustained rel ease
1003%lrrplf 1gntF s apeEhest v Uyt isRyaasd ihgass Jerlarhgesyeiging a core and

sheatﬁ%c@@r‘aﬁlgatﬁgﬂfenﬁggﬁgéflﬁ G%q%%g%?ntqm%b nt of the

ent i nvention Fi gs C and 2D show

pect.i ve V|e d Cross section [ , ..
100343 %80{‘{:‘ ‘-’;‘Pa“S? ué%?%ﬁ TSR T §S§ ‘F\Pﬁ"éﬁ?%ﬁ‘ﬂg 3 flow
restriG@SrecANPH ERIMRAL, @ cBI%%G%@h@ﬁ?Q oacc@&d?n\gr thaR@no8fnent of the present
according to an enbodiment of the present invention;
invenfio037] Fig. 2E shows a cross sectional view of a
sustai ned release inplant with a core 20 conprising an
10038 N BiEORA SRXPOS BDsSsbctias vaswedl st rlesRNindldn®Withndre
castellation, according to an enbodi nent of the
compplrS@géintenlamg@rﬂxmwd spUess]rediageording shamembogigespriche present
mvam w of a sustained rel ease inplant conprising a core
h folds, according to an enbodi nent of the present

|nvent|on [0039] Fig. 2G shows a perspective, vi ew of
[0035] skigt 27 seay's erreasechionl Aty ol AHoHIned F@e@@nﬁpl@r Wgfh azpgre

{ i LR e 35

comp?lgﬁlgaaﬂ%%r#d J;(R%d smfﬁéeéqag%ae gg nOt 45 Vdejnt I@ngﬁodlﬁt%ﬁp(%qilggresent
invenfiog; 2H shows a perspective V|em10f a sust ai ned

rel ease inplant with a core conprising porous
|003@hang§|z@ L1 IIDSKRABE st e Tle@r Bdl Pbs s@&ﬁfﬂﬁmlg\gs r&pRBtively, of a

enbodi ment of the invention; [0041] Fig. 21 shows a
sustajmed sgleast implayi with afcorg conprisingadeduded asposedplirdave apia hccgrding to an

X osed. . dr core surface, according to an

embog e Of et Wéera%&ent i nvention; 6 WO 2007/ 115261

PCT/ US2007/ 065792 100421 Fig. 2J shows a side view of
1003 sKigt 2 Ay a¢ressseciionsl diet vliatysiained reeass mpplagt wigh argore

. t ral

comp%:?}%%rggenﬁa%é‘da%? desﬂrefg.\éeef e{r}(e)arsn@}/tg éig md%g{a'ﬁo{\) ch? Basltéllléﬁon according to
anen&ﬁheﬂ&nbﬁﬂuﬂﬁakhanpmﬁﬁmnt i nventi on; 100431 Fig. 2K

shows a side view of a sustained rel ease implant with

dg;Mg ' r : .

03 B Gk 8% o3 S AR RARRE I RS core wit
folds} dveordiressteran embodiment of the present invention;

[0039] Fig. 2G shows a perspective view of a sustained release implant with a core comprising

a channel with an internal porous surface, according to an embodiment of the present invention;

[0040] Fig. 2H shows a perspective view of a sustained release implant with a core comprising

porous channels to increase drug migration, according to an embodiment of the invention;

[0041] Fig. 21 shows a perspective view of a sustained release implant with a convex exposed

drug core surface, according to an embodiment of the present invention,;
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i nvention; 100441 Fig. 2L shows a side view of a
sustai ned release inplant with a drug core conpri sing
w@2o0comave i ndented surface to increase exposECI/US2007/065792
surface area of the core, according to an enbodi nent
of the present invention; 10 10045] Fig. 2M shows a
[00423i dégvilleshowh aaidsustvaihedustehalaskEasamplpdantt wiiht chcaaie doagrising an

cqre .conpri si a_.concav urface with channel .
expost et rREr 81 S ar! oy SRLE B etp et P BER TPy aggording o an
cmbolififerft OF fhe pr&efOhdididnt 0 an enbodi nent of the present

i nvention; 100461 Fig. 3A shows an inplant with a

heat wi t.h_ extensions. tha t t o

100430t St e PG SRR PpBE AR L 0B B g comprising o

convéxlexpirddiuped ardf a fetetiph eS@dblire] av¢erdingoid;an ekfhol3¢hf bf the present

_ Fig. 3B shows an inplant with a retention elenent with

ImvenfiAniext ensi on that retains a sheath body and a core,
according to an enbodi nment of the present invention;

[00441 008 2 IFstgsvs AAdanidwa asheainad otl ess irsplahi witlah dwigaswre€omprising a
an ipplant wwth a retention structure. that is shorter

concavh prgﬁbe?ﬁumq g ingyeage exposed syrdacs.asaalitBnatrefcaeTing to an

embo@Mdt ¥R QRnt iRhiRsMal | cross- sectional profile
configuration, according to an enbodi nent of the

resent, invention; .20 10049] FEigs. 5A to 5C ..
1004 BRSPS & SRR YETF o P EBRed B RAsR My P S i pere comprising a
concARduda&hpitht B chREY forReE Merime hereddt AEXPOIABNH &S arbd6f the core,
present invention, 100501 Figs. 6A to 6C show
accordmgltoymembodimeat gilibe araset iwindase i npl ant, accor di ng
to an enbodi nent of the present invention; and 10051]

[0046F1 OSig. YA shRds ABnshaw vathd imeathdada vath dxadndfoap (s hit@h the sheath
day I and day 14, respectively, for 25 the three core .
body @néperede SregicotigpgementpaEorhies B, WoBnhadimen o4 Hif RraTegkinvention;
Lat anoprost concentrations of approximtely 5% 11 %
[004ANdFi§83IB slaendardinydartt ovigdredintientleneht Wik apeesssion that retains a
i nvgti on, 10052](]_ Fi g 7C_shows elL tion data for
sheath Bk Stre£acERIEID PP amaer! the PERSCHINYBRG dr ug
cores with concentrations of 5, 10 and 20% and drug
[0048]ei IGigs. st ofindA B shorv akbsd-4eqgionzlespre of divahglant vadtcoraiéntign structure

.1 nbodi tg.of th t . t ; .
R L0, HENTRYERE ORI A M ——

secticHAPYYoHRP@RASHEE 0RfactHlBinab @n @mbBliktdnbf BB pRXPRSAekntion;
surface area of the drug core for the three core

I S t.he t. e e ' in Fi
oned], LS00l Y SPRERL R OND 3 LB 3 s b
accordih@as dh BmbboineAbotiheprisentdfivénfienpr esent i nvention; 5
100541 Fig. 8A shows elution profiles of cyclosporine

[OOS@L?ﬁég.réﬁgtocéﬁ %?bg\'f E%}??}QHQH]COF qus?ﬁhég fef¥dse 1}9@;;151‘[, according to an

ctant an er solution wt surtactant,
embodaaarn oif g frescaninoditioantsl of the present invention;
[0051] Figs. 7A and 7B show elution data of Latanoprost at day 1 and day 14, respectively, for
the three core diameters of 0.006, 0.012 and 0.025 inches and three Latanoprost concentrations

of approximately 5%, 11% and 18%, according to embodiments of the present invention;

[0052] Fig. 7C shows elution data for Latanoprost from 0.32 mm diameter, 0.95 mm long drug
cores with concentrations of 5, 10 and 20% and drug weights of 3.5, 7 and 14 ng, respectively,

according to embodiments of the present invention;
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100551 Fig. 9A shows normalized elution profiles in
nano- grans per device per day over 100 days for bul k
wa2awphes2of silicone with 1 % Bi nat oprost, accorPdi/nsRodT065792
enbodi nents of the present 10 invention. 100561 Fig.
| OA shows profiles of elution of Latanoprost fromthe
[005Y or ligs.f787 « alftg”di sy depeadénsaof thefratcat ghbion ostexpessd sdifagg area of the

o TR W AR DU O 4 g

Latar®bfst @il ardndalay tli sesiecG {61y Cdcdbidngob e&fboﬂbﬁ@en& Sfthé plként
for treatnent 15 with inplants, according to an
invendigBodi nent of the present invention. Eye 2 includes a
cornea 4 and an iris 6. A sclera 8 surrounds cornea 4
[0054ndFiigr 84 sbownduapppafiseswiicyeosparioe fijoundiu \cates ity @abudfer solution

i S _substa |y transp rent and di sposed over scler
with girfagiagt M%Wd fors0|UBRG YT ReIaBh FOUERIA 1Y imeRfs of e present
inverti8hi na 7 is located near the back of eye 2 and is

general |y sensitive to light. Retina 7 includes a

100597 IR eho el Pl ol S pp RSBt gff S §aY g over 100

days 8} bulleg@ehphlof ON&me Wt Bifhidpeost- acaa}@mg@& eEBbJiRRYESof the present
of cornea 4 and lens 5 contribute to the fornmati on of

inventigages on fovea 7F and retina 7. The relative
| ocations of cornea 4, lens 5 and fovea 7F are al so

[0056] PRIt BOA skdwvd pragRes @flalutiby of Eftin@téstflogn thefcotd €ordfsuformulations
ength of eye 2 fromcornea 4 to retina 7F is |arge,

of Lagapaprpsicagsordengipspihodimgnisot the presept aeveshpiddat i on, | ens
5 noves toward cornea 4 to provide good near vision of

obj ect s prox Bl s LR iFzi R OPAEINACARAL o ca

ti ssue structures al’so i'nclude the

onshEETATL AT VLGS LI 008,20, 4P S cnman

with B@plahts, Gt @€din 5 taRf efdBdiManOo! @6 pidiBht iftGtioR! ESQe 1r3c4'udes a cornea 4
The upper and | ower canaliculae termnate in an upper

and ag e é-u ﬁq sthera f quizoyngasp gy f@nd, rﬁ51@anda4p@9arﬁ afhiter dgcangunggval layer 9

i Su%n%g%( ?r%ﬁ?grteﬁg %}Zﬂﬁl%ﬂ)@g{’&lﬁﬁ era 1% tcxé{1 giﬁg}qurﬁgs 1 itlgc%e“addwuhm the
eye. Mateghd7 & lotdied hednclid sk dbepd 2 hﬂitErs%@nﬂia]llj/ eernynﬂedo hght Retina 7

. Iacrinalgportlons near the nedial canthus 17,
1nclu§,e§rgcﬁogea thet proxdes highpasvabacyity aag p@lﬁ{ Yipiogy &oanea 4 and lens 5 refract

. i n
T

contrPQie 0RO 7MAB&Y O2imakis orl ®veedb and rdtina 4. Ve teleabe locations of cornea

a.of the respective canalicuyl us._befo
4, terP o s e APPOTE ) SRR el EBF Sl P G feneth of
eye 2hEn @BINEAAGE r@¥ha aF i GEA err@%e 8 Bémydpie. Sa@s%ahu HeoMhfddation,
tubul'ar and |ined by stratified squanous epithelium

lens Smoresutadend! doynesl bistirevitle geedenaghivistongdohjects prodimal to the eye.
canaliculus to be dilated. 5 100591 Fig. | A shows a

[0058]0PTE AfforsRslittisonadtriche dbwa is st Al INgsh melua s’ lacrimal system,
inmplant 100 to treat an optical defect of an eye,

whiclyinebidgs aryuprsT epsbiaiivenp gndp lewes cpralicalys lﬂnvéh@ﬁlmhy the canaliculae,
and t%é;pzlasﬁﬂ%lcrﬂﬁg dub |SHQF eqflpggr %rlgw%r c]agah%e{'quﬁﬁ) hite Jrrél Qn upper

ant a retalns erapeu
punctum 11 and a lower punctum 13, also referred to as punctal apertures. The punctal apertures

are situated on a slight elevation at the medial end of the lid margin at the junction 15 of the
ciliary and lacrimal portions near the medial canthus 17. The punctal apertures are round or

slightly ovoid openings surrounded by a connective ring of tissue. Each of the punctal openings
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agent. Drug core 1 10 conprises a matrix 170 that
contains inclusions 160 of therapeutic agent.
wo p@rasizens 160 will often conprise a concent re¢BEUSI00T/005792
of the therapeutic agent, for exanple a 10 crystalline
formof the therapeutic agent, and the therapeutic
11, Iatpads mmagr vetiea! portmn Hias 521 ofethé rﬂsgectlwatcan@hcmmbgﬁorquugng
one

honzorﬂaﬁ OJP nkléswqg?{d:a{)%hculu%ap he engg?ce q@r %C[{le]&? iSac !aﬂaltlhe canaliculae are

tubulam ztnhnmetmy @tlmlfmqamOmMehm RDPENRIed By elabtidBEYe which permits
enbodi ments, the non-honbgenous m xture conprises a

the cagia]ig@nie beedilelod portion that is saturated with the
t herapeutic agent and an inclusions portion conprising
[0059] nc}Flgs] Arsoved a topecrof3acajpaul view b aageained slkele triygltntt 108 to treat an

genous m xture corrprl ses_a mul ti phase

optic éigfﬁﬁb Gudccidingogembodineinpl BapEdrHany@tion. Implant 100

mcludlé@%l 55 058 1360 DrefBdik 580 %Qﬂhﬁﬁz&tﬁle PRk (10 ¢ ({15595 a therapeutic
therapeutic agent, for exanple Latanoprost ol

agents direg eortedd Drw:empsnseﬂ aohtosi 100shdt GOn tarang nmcdnqunssléo of therapeutic agent.

of the therapeutic ent rexanp Ieslld
et P ttopeePinghes cotregryed B wne Gieribentr sy for cxample a
crysteﬁm@@mtﬂ% th%?édt?& abéR}, m@l@%r?eﬁﬁc ik H Qﬂ@r tllﬁ@ dissolve into
and inclusions 160 nmay conprise 20 m cropar | cl es have
matriyil e p§ flmgsofe b detox 170 gam t:@narm sii@me Patrix Thie like, and the

encapsul at.ed i ncl into the surroundi ng
mixt G5 AR R o Ry R s T PR B E P
emboﬂhﬁerﬂ@ , SieOnorPlRdrhd geh88s Bk le lcbprib@ta dilkcohé bhati$x portion that is saturated
substantlally saturated with the therapeutic agent
with thgjthesapentic agdné paganinchisige pertios cpwpasiss dndlysinmistof ghe therapeutic

agentg%{gg tllaigl?q%ﬂ]‘né]g#]@% 8IS rTé%\ere Sc8 g EHE%%@gﬁgh%)é tngﬁt%rag-l%tggnous mixture.

In somapibodiaisne, Irﬂldshﬁlstlh@ tapgtidd droplgBnif an 9 off ﬁ&lthéﬂaﬁeutlc agent, for
t herapeutic igent is often released from an exposed

examp|¢lfANOPEATE aif - Brpmsr g ens.dnet 4 oRshiQ0 may rseprisspartistes of the
trsh BT Pl 0 o LRI RS S R
emboRghans, nonris VQquaszlat&SBi@cliusioshh@mdnd orchwsicais i 60 ey comprise

|nahollo sue struc for anple, ‘a .. :
mlcrolpgﬁg?eﬁﬁﬁaw lgIGHEIQH% EILH Qut Lumjga ?llltaé)g I E psulated inclusions
dissolVe Q&d thArReRtME s¥IR RLeIE R ckdBpleSilfions, qgﬁdm@arpsalafizs the micro
around retention structure 130. Occlusive elenent 140
partidles spﬁlpténah@aWel Hgs sehstantiplbysaturdted oothuidie sherdpeuhio pgemiywhile the
thera euﬁ e 5t rui:taggdtefr qherrca al so serve to protect
RS (8% “tH BO& S¥Fucture fromretention
structure 130 by providing a nore 9 WO 2007/ 115261
[0060bCTPYsZOET] 1865 ?Wourwéﬁ Py sheadls bedyoifagihegthdery 48@ is can be
s BT SO, MRS B SERPL N BOAY YRBH AP o el
from shegiddedadfacd 20 aaedd df digg@oree] 1D tliﬁ is biteavéred odyh sheath body 120. A
of
retentgc(r)pre%%q%p%% g%% %%gné%gdgg %@Jag:%%rg?io 3yl s}]eﬁt% bgg%jgg }letentmn structure
130 i@éﬂ%ﬁé’d m%%ﬁ] theh hxﬁ?faht B(%quOHQWtﬁésQ@stleﬁ:glrg AYr %n{g)% r31"31)(#mctum of a
wi th a bul bous 150B. Bulbous 5 tip 1
canalwohyas descabedahoyx. r ounded ext ernal portion that
provi des atraumatic entry upon introduction into the
[oosqanj@h b&dHidive clbehfRIAY iSHRASABAERd aiBdtdleRRAN RO B, Occlusive

50B can be
element 140 is impermeable to tear flow and occludes the hollow tissue structure and may also

serve to protect tissues of the tissue structure from retention structure 130 by providing a more
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integral with occlusive elenent 140. [0062] Fig. 1 B
shows a side cross sectional view of the sustained
wo edogaseei npl ant of Fig. A Drug core 110 i SPCT/US2007/065792
cylindrical and shown with a circular cross-section.
Sheat h body 120 10 conprises an annul ar portion
benigditispesadaging durfigec Sheatl b6dy RAI moludena stteathdiodly goft8M 150 that

conprises several_ longitudinal struts 1.
Conn%ﬁ@ir?taramaﬁtmgft%L’sﬂ tfsrgtima%?*@at@‘&ﬁaé&?@am[l %’g‘étcﬂ@r‘ e aihcath body
portiotnhl%O_eﬂHi%cmde ats}P@p {OQHI“:T‘]'@HOQ/@Hl%Etrd'fQ}]%ﬁbOﬂ {7PHRINrug core 110. In

[ ongitudinal struts are shown, circunférential struts
manycarbodisanth eheagis batly [@eitdu s Wendiednmamed witl aibslboupppri 6@ld. Bulbous

: d di d | 1 tudi : ts 131 of .
tip 15DBBREPBATIST T GG andgt EHB AL oRBFT R afifurqty enry upor

introd®¥PSNERDIHe ARIRLRRE [IPMahfn @mbl)(ﬁﬁﬁ}ents,lé’_hea@%a%/ pbitln 11508 can be
shows a perspective view of a sustained rel ease

integriahpitheclaoye giemkntal 49oi | retention structure 132,
according to an enbodi nent of the present invention.
[0062Ret I at IR Ehovatd 4164 t1oss sk3ZordNien Efabe sustindd raledse igiphdnnsf Fig. 1A.
a drug core 112. A lunen, for exanple channel 112C
Drug gesg légtl%?ﬁdmldﬁﬁ%il?@ﬁ showen withg GisPr erpss-gestigar fheath egy 120
comp?i%}é%vgntatﬁﬁﬁ)l.ldggoxjﬁgﬁ dlspg?é'a oanJrrPé Q&Sq?b' Rg{e}{tiﬁ strlic.ture 130 comprises
therapeutic agent for nasal”and system c applications
severgiflongimdirabstape il i. cLaggntinal firad i It dronomorecied t@rther near the ends of

conbi nation wi.th channel .| 12C retention structure
the relo8OR NGB A OUEA TMBRUT SIS ERIM PR lcTefigl g ruts can also be
used. BOQYG d HEMEKUA0GOERPBALH BNEA MsRRAY oW1 Ssifulifial struts 131 of

retention elenment holfds tissue of the canaliculus
retentawesyruciupen 3handdmeyg cooprse aDrdiglly expanddisde mgyntiyane or the like.

partially covered. The sheath body conprises a first
[006310rmg.nm1§h019252a%ér§}%hi¢@%%$)f@ shiéthinibd RIMEhs@fmplantdl 02G¥ieh a coil

112 and a second conponent 122B that covers a second.
retentgrgstivicture &34 ageprding ¢0 ampmbedimgsi efdhe prepent inveatobeRetention

I d. 25 qver the r tion ure /

sroc o B S ol [ e B0 T oA UBRALRE e channel 12,
may &@dahrougl @eddrufcére 11 Dispanst @arPRiuve fieclidhviBe Wiresn of th@ delivery of

sustai ned release inplant 104 with a retention . )
therapquiig aggit dorrzgal dasystenisralisalicss obibE dreinsytic ageah In addition or in

h . i . _ _

cont SRR Ty 1 DECACERES) DAL 200 SR 11 b s 10 i cor
flow #retuad the dauglcarg andsheathlbbdyDrhily thoretentidd elesnent balds 8sbue of the

wifh a sheath body 124 over of drug. core 114. Th
canal i i SBgy Gor I ABELG roPRIGHT 1 STRAGERE RN SotiecanThe Sheath body

compPRRSEd: &b RRA: BN RREY 2184 drdl FIRM @veQY8landRStcond
of the drug core as described above. occl usi ve

compehentd A2B ¢zt cheerph aeredd endof thhdrugetosnt Avrcdusive elamentoran be placed

he retention structur an pe dip coated a .
over (i ExpTia BT TP T RB T el REHE s gsdensripgd above.
10 WD 2007/ 115261 PCT/ US2007/ 065792 an instrunent, for _
[0064d x drtp! D shawsokperspdcppyiew ofatsyptained relegspgmplani O4cwith a retention
extend. from sheat h 24 t - Ni e . e .
s G ERlenect SR 5P Re o IR PP Retenion
structiifl 3RACRMPRises hgititins beats And edyinandrugrdsge toY. eDlgicbe: 114 is

the retention structure repains inplanted in the _
covergd wathiactegfs bofin 13breerampsbal drwaicere W 4pribediig ense fehgases therapeutic

agentGRIdubR 2 BARLEH e A ABach BHY lljﬁﬁtanﬁlaﬁ?m ntIsPOF 10 BKeg Rre as
|OOp, a suture or a ring, can exten romretention
descrited ubdwer eAhddclusivpelement can be placed over the retention structure or the

retention structure can be dip coated as described above. A protrusion that can be engaged with

10
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renoval of the sustained release inplant by renoving
the retention structure with the protrusion, drug
w@eoog/189261 sheat h body. 100651 Fig. | E shows aPCT/US2007/065792
perspective view of a sustained rel ease inplant 106
with a cage retention structure 136, according to an
mﬁnﬁnmﬁmtmmﬁxmmﬂQMEmpwei@ntahmvenbfdnglﬂﬁtemnkmmndﬁonlﬁmmhbody

structure 1 onpri ses on ted str nd of
124 (G b Bt PP AR SHERR body RBEDG St de T Gefegeplacement
ofth&&%&h%@d%ﬁdﬁdm%e&mlmeyetéaﬁmcmx&m@etnams ifHpGt &Oh @he
. The drug core rel eases therapeutic agent through
canalmqhex é)t@sceﬂe enm@mntéheertorruw@d%al%l bcseraaag@d with ey epstrument
compgcs:lcr:xlgj hool\</,eahl§ dirgs%%urg g)l{l £ ng’pﬁ%giég ng \Ff;ré)}n 1 eé’l%rOIé (iture 134 to permit
remo$4 lofl HeluStaded kdl€ase i@ pRAL byorenlvingCthel Fetert A sbﬁctddewuh the protrusion,
coated as descri bed above. 15 100661 Fig. | F shows a
drug erre apdehcathebadyew of a sustai ned rel ease i npl ant
conprising a core and sheath, according to an
0068 biid] N siiovafa pdispeptiesanty of A\sesttinadreldse gnglantel 0bWBith & cage
covered with a heath bog%m128 oV nost _of drug_core

retemi‘l‘BSthHJée él?%g”‘c% gl prgupadipeay %fﬁgﬁf”n’eée’ég%‘fﬂ’“%r Beigntion

structdft %%ﬁﬁ%s@@&v%pc&ﬁ@é\%@ sPR¥ o2 ARtd) §n@ﬂs@zﬂh@£ dl%:g%re 116. Drug
nost of the drug core as described above. ate of

core tloes apeutd withgehtath bbdak® oer omst ofairhgdoreyl 16h d'he drigaoee releases

theraSyBE a8t W ve B e LRt pedth RO Rt st most of the drug

core dsMRséreB aBbvee! MY b&MuHe di8BenticAf baPRYEd 6v@URWetenBon structure or the
strongly and substantially related to the exposed

retenigery ftastiracaebodipcheed pudesenbasl abariel weakl y dependent on
the concentration of drug disposed in the inclusions

[0066]n FiRel Fl§HoRy sGOFe@spectn@ view o€ WlsadtaigePRs@de Buslhimeemptibidg a core and
rate of elution is strongly dependent on the dianeter

sheatfaceqrdingdq ,9@§@@0§1m@ma@%theﬂafﬁrselexa\fﬁﬂltlent Reugigoaedl & s opered with a

rfac f

sheatR BP(%?( 5235 lréﬁ%fcdgg gg‘xlé l}lgh ?gﬁ gﬂf&pcﬁg% I%MS& tB%agéltlc agent through

an exbma:ti and emld sh%ath(hddarl 2B iissmekyr ok armest aﬁﬁe&irbgb@was described above.
conjunctival tissye |ayer 9 t he eye and ejf her

The ras st dhesienn e genL ey &F@Ptrgﬂe@y DR sWraqerRres @f thrcexmé?d drug core

and nir¥al PRELGEL byth &rné BorkNg8S &l ﬁ)raﬁ)]' eﬁmbé@lH}%nlsaﬂl@ rrat§ %f 8Rition of the
not to penetrate the scleral tissue. It shoul

therapetie dge¢r ad stomgly andrsebstai8iatlzmelbed uis 8t ewpod@dam;fa@fartm the drug core

i on, stru tures Fnd oc({u3|ve el.e

and %Fé&laﬁfese@eﬂ%?fb ihe congeniraiégal 4rie ispased %H?USI?%“&?%@U% core.

For cOl18 dxpobdiRptLdhdrteRMlie §kRork n%aﬂoeﬁeéuﬂémﬁé diamBter of the
wi t hout sheath body 128. In this ment w t hout

expogeH suigeafan esaraple thhdiaphies pEai exr@h@i ¢og eplesuifees ngfr ghend of a
cy]mgnca CorcereC ag]ucge adJBHlP ceagl bt 9 %%?Jﬁ_ g&@slsues For example below

Incr ea expose ace

coan@WaUS%ﬁ@H;@ﬁ@B@ the 9t afld u@h&@b@ve Jetwra GxaBPdyRr BYas shown in Fig 1F,
reduci ng the concentration of dissolved therapeutic
or onlygerialiynvitiia thegclggaldispus lanerspes ast laesestidetherielerl fissue. It should

be no?‘e%qgﬁ]dr@ Qorr; I] 1? %glgke H'\&ﬁﬂ! z!r%'gdfgllléf'ﬁl%{eqlﬂgﬁ §tr@ctﬁ%$grﬁdg&%ﬂlswe

rel ease conpri si restric
dmnmﬁsamkxmﬂxﬂﬂkumture 1 86, a core 182 and a sheath 184,
according to an enbodi nent of

[0067] In an embodiment, the drug core is implanted between sclera 8 and conjunctiva 9
without sheath body 128. In this embodiment without the sheath body, the physical

characteristics of the drug core can be adjusted to compensate for the increased exposed surface
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5 the present invention. Sheath body 1 84 can at | east
partially cover drug core 1 82. Drug core 182 may
we@enwraiaei ncl usi ons of the therapeutic agent tPEF/EW0T/065792
provi de a sustained rel ease of the therapeutic agent.
Drug core 182 can include an exposed convex surface
of drgr @ac, T@29xanpkploseduciog theewnsentfagioe o hidiespl YedgRegxapayyic agent in the
g )FrovL e anjl¥%e s§q surface area to rel ease the
rug ¢47e IR P LI, "ol usi ve el enent 188 can be
di sposed over retention structure 186 to bl ock the
[0068& | dnieofC sdwmatigalbyhilgstgticss harstaaedirpleaeusplanh 1 $heymprising a flow
restridt orgfem?(m Sc‘tfuclilﬁE?%,lao&)r Egjjgr%iuzgg}e&t%q g4 UL Q%ir&%t%aghee%bodiment of
W thi'n occlusive Structure 18 0 provi de t

the presdl itSicigore | SHeaihitbddpti@gcai sdeast phrtinle co et @nig e 182. Drug core 182
structure, Flow restricti %g retention structure 186
may Rt EEI Uy 8T Bcdharcuig gee A pEin dg pryiqeq: Bgeied relggse of the
0 .
oera YOOV A 18200 RSy AROFLITIE FSER,AML. Eapue
convaxagurfate/ared 1814 sugprovide dibinssasrdaduriney area Mareleasd tht leerapeutic agent.

cores and s t hs, descri bed herei.n, in partjcul.ar th
An ogistidieen | HBSET PBaP frariruburare oo bRt beipw of e
throu%?ﬂ)e%nélfmllﬂmlﬁﬁ]aﬁy eRBodeRHNEdHtioR ls#BSure 186 can be located within

ternatively, many of the cores and sheath bodies
occlugizs stridterd 1838 te proveRrihe oerbusi weclandrt unfegrated, withsthe agthntion structure.

b .and/ or t ik . be.inpl dwth th
Flow Bt EaR St st P i el oacnmy SRR R idhl P oo
flow m@hnhe%aﬂ;nggl Fig. 2A shows a cross sectional view

of a sustained release inplant 200 with core

onpri Si XPOS r . ar ccording..- :
0B SR BT S PI HEL ARR REFO B s
sever@lor &s2 ManySofeloyerechndi shbaths Sd3edbdl Hepely, id 2artichhe ddstructures

body 220 i ncl udes an openi ng 220A. Opening 220 has a
descriped Mthaeterense tapiss oxt Hatle@ntdRdmplarietatneras SyndalRivgnal

AR5, by 59 o A 01 A B8 g o,
sheathbbdw end/or fhadike sexpasednglafateitR leEeientbustagtiBes and occlusive
sur% aces: .an .annul ar surface 210A, a cylindrical
clemeiiy 4&ebeS Mg and an end surface 21 OC.” Annul ar
surface 21 OA has an outer dianeter that approxi nmates
[0070] heFigadd showcr g9ss ssetenabmawv o ccavetamed ofleasonepn02hith core

an. i nner, di anmeter .,th approxi mates the, outer
compiting A0 Spleed s piedPiase SHF pocotB o TERGDERyofthe psent
inven&on hasdrag dbr@ 780 & coveltdtwilibd eleath BdJag 2d0asRERR bedy 220 includes an
cylindrical surface 21 OB. The surface area of exposed

openigg 2R e Opemg 330 has ¢ flamstamthst apprexiapasessthe maxgmaim gross sectional

diam&&f (gf%%&eg éc%e %@ %&qé bf@lncﬁfﬂ%g ar ﬁx&%%%a%lrﬁQQZ%% &1138 yreferred to as

surta surtace area e |1 ncreas

an actifeswsface Bipwyd burthce QAOE sivhides @ sarfeces 2d0nulagturéceands, a
itudinally along an_ axis of core 2

~lon 10. 12 WD )
cylln@mgmiaszé_i%@ﬁ UsoEbF 65 7 X éewirlswfa@? 2 HE) Spoasower diameter
that aggx%§§wnztﬁﬁsctg1k %%ml\élﬁl %W)sggecz?ioﬁiﬂ% z?rh&%dofr %kee?ﬁﬁaddrgﬂl 1 diameter that

core conprising an enlarged expose
approsundtecthe anta d2iidfer od cglorditicalgsutfacan! (bt srefice 210 has a diameter

resent _invention. A sheath y 222 extends over
that niggches Seslinmpeler of Sl 3%53 O 158 pdfeset favpied surface 2108
is the sum of the areas of annular surface 210A, cylindrical surface 210B and end surface 210C.

The surface area may be increased by the size of cylindrical surface area 210B that extends

longitudinally along an axis of core 210.
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the core as described above. Exposed surface area 212A
is approximately conical, can be 5 ellipsoidal or
w@pivenieal , and extends outward from the sheatPChHUS2001/665792
i ncrease the exposed surface area of drug core 212.
100721 Figs. 2C and 2D show perspective and cross
[007 HeckigoBkhow emerosy @s@@@d vieal of a wwptamed selsasaiimptint 20%wEk a core 212

compgaRis 3B Bl b0 G IR 1 S SRS SR BBt T pe present

inver@bnt heshléﬁtﬂ%aﬂ%] 22 NY¥RBhdsVer XD 1 ZOTRe #dAmiesit 61 @B released from
within a 10 sheath body 224. Sheat h body 22 i ncl udes

the cefn ag Aefigribed doepEXPOseA SR A ¢iad ! 2deif inprex amatelyeanisy. can be

elli ps%mafgﬁhwéa‘f kEmg 89 Sﬁré%fr%jﬁggﬁg&h %’oyg lté: %c?eagetl tﬁ%ﬁe exposed

S an ’exp ose sur eases
mnht&@éﬁ@ﬁwﬁgem&gﬁnt. Exposed surface 214A has a di aneter
214D that is less than a maxi mum di nensi on, for

007X 2ERL S ariPif RBREGE anPGHASR ATV EREEregcbtivel
[ @ooﬁgl é%l Egﬂﬂ%as a Cr 0SS se%%%gn &%eﬁIS%%:IVGY’Ofa
sustamudtﬂeasednplehte%ﬂswt}n'rp daret co2OB1 A ciniprasirdy angduded @pDRdEﬂlfface area

co sing an e .ar exposed. surfac rea
2144, 3%@"‘1‘%1{‘1 RIS wg the ﬁé?eé?f YRRUDC (ZQW&CHG’Z%]’& ARnC Shed within o
sheatf @Q@}dﬁfﬁ ¢ hefh E(ﬁ? Qrﬁ@ﬁdﬁ% an ML Q1 poltieh 864 Blal 84iRY an opening
i ncl'udes several spaced apart flngers 216F to provide

through ethecdhsbrdg senef2dd extands lblfugtOhee Udposledessurdxpogd3tgace 214A that

relea%eggl%dtg?rtg{)?ugﬁtaogarl}tg x%%?e SE &%?%%a ?t\é%gleég%%t 1s less than a
maximd#ediinhdien @ﬂ%md@gﬁﬁ&aﬁurﬁﬂlam&é mssmaugacdrbamhape
of an inverted cone. Core 216 is covered 20 with a

[00733??3% dzr? glg(%vszaz cGrossSIggt%rP] Q%gzyq%éistal%eg Peggasg rﬂmﬁﬂﬁ&%ﬁdw}t]?a drug

e an ex OSE sur cor

core ﬂ(ﬁc&hﬁprﬁﬁf@/an%iﬁargé(ﬁ@(pbmﬂ suelase drenQed /s “aﬂhd:ahtaﬂatﬁm extending
castellation pattern that natches core 216. 10074]
therefrpry, acsprdimg{Rsan-erphardispentof the RFFsR! By enfiogy Jihgicagellation includes

severa® Qétﬁieaﬁ'alq"i’fn%@xts 248 t& [deSh gas@d CRffee aw,at(n o wsed surface 216A.
accor ai

g to an e ment of the present 1 nventli on.
In addinph anincRBEedi sucﬂaufda&sa provated by25ast2lfdioandiug ceteedithmioayo include an

60 has_an ose rface 260A n the e
mdenéertlopﬁgg[:o]péeqtﬁtéqn %l Ilmatyglaﬁ? ﬂlj Hf}beroo&apdﬂv% CRRE: Core%16 is covered
with §%Ja9m'y@96t CRtatR 503)9@16 fiohBa i Hhéjenaqgrp%\g@Qaraéﬁ%sed surface

i ncl udes ds 260F.” Fol ds 260F i ncrease the surface

21 6Awe<iru9tor@@r1é Sheath bedeXfodealinchidehBngus amsirdiarngstellatios pattern that
) t ear e tear filmfluid. Wth this increase in
mac@?é@%e surface area, folds 260F increase mgration of
t he therapeutic agent fromcore 260 into the tear or
[0074)e gkigf 21 shopysud WTWGUYanlg‘étOf e setipethreleseunplay A58|cgmprising a core

with gogcg)sg ag:ggdl}; %L At eﬁ’t%é%g%ﬁtcog }11?1 @&%k 1n%g?ﬁ)e é)?arn ?(?]lngludes a core

260 ap0mshénh BodyoOPENI Cge 260 xpasegosddr fupfaee QfﬁDSAmaﬂﬁ end of the core that
provides for the migration of treatgent agent.
perm{th g R gratien &ﬁ]@&ugrawda\%tea% @R TIEREd 2667 #1 %w@cludes folds

2601:;)5%?%%%807 O%g%g%@ﬁ{%ﬁ ?@%@?% éh%ﬂé%ﬁép gg (te%the surrﬁundmg fluid tear

or tedr éidm fhuid.t Wath thislimerédsa iirde)qmded hefasenfeaclobls@60F dlalss@ 60gtation of
that are ggosed the tear or tear film/(fluids via

the th&&ﬁ’ﬁ%‘é‘i 385R! inpahetear Phicaxdygy Ludng fageet trghnent area.
Folds 260F are formed so that a channel 260C 1s formed in core 260. Channel 260C connects to

the end of the core to an opening in exposed surface 260A and provides for the migration of

treatment agent. Thus, the total exposed surface area of core 260 includes exposed surface 260A
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and the tear or tear filmfluid. 100751 Fig. 2G shows

a perspective view of a sustained release inplant with
w@2@ones2eonprising 5 a channel with an i nter neCT/ps200U665792

surface, according to an enbodi nent of the present

invention. Inplant 252 includes a core 262 and sheath

that 1p dgethaxposedrte t@agarhbaéeaaﬁlhé%b@é@w thasprdecss 260t OFttha are
e r :
expo?eraqo %engg} orqgar%h%r}ﬂﬁ(z oA mf)rh%ct% UG éﬁa&%@?é@@ i\é% eté(liﬂgsoed surface 260A
mﬂthmebM@GSmaﬂﬁh@mHE| 262C. Channel 262C increases the
surface area of the channel wth a porous i nterna

ur {38, 00 vicliEof N3k AfmeloIbRE i GPRRD
007 B RO P TR DR e G A FPRAELD 1 cqre comprising
a chaofieltvhéh @onmerms aoroax pased, swofdageto26 2Abotlindme of dregresEhiginvention.

surf ea of cqre. that i paosed t he
Impl i 25 sty o e 250 rand bty badk FonRepe. 250 MR BOTurface 262A on
the ehd\Sf € cOfe (KRN %m%@s?dﬂjg ati %ﬂaﬁon W%@%Woﬁrﬂxr@?@%“ea@@gg fluid. Core
This increase in exp6sed surface area can i ncrease

262 aiﬁ'ogn@lvd@m dfanpdl@62€ h éhapeli 262C ag:efmseSfth@ surdaye @rad thqi¢thannel with a

porodieh ™ byBice aP2F resobaht rRaos eding ERHT e Sinamet 262

exterld8 € thd@n@¥PORRAreieaf 8GR sAOMYatO262A 6f BkelcBfet I Thekbrface area of core
exposed to the tear or tear filmfluid and porous

that i grpasediio e pyramdpgaeartos sgar fitm é"bupfb@@dnﬂ@dq the insadg of qore 262 that is
expoée@qg é:féé ngiuir %Cgﬁaégﬁre%gg g eg asrgrf% ; gﬁ; ?anl g%z%efrﬁll&raélon of the

theraﬂ&ﬁﬁ&%exﬁlf@m 2bte 60 a0 hdresispecdrifi® ltii@wndfarget Srldahﬁhﬂzﬁda Thus,
rel ease inplant 254 with a core 264 conpri Si

the t%ﬂéﬁﬁ%ﬂﬁé spidagerfEsacRf SOraF QigaRipi ads Gmosecebaeh %@)At thapig directly
1
o S s an e R Yl ALATRIER 268 RS RERY to the ear
or tedrcﬁimtﬂaﬂdso‘na theeenich ofodhaniodi @626 4yithadxphadghrihdee? @¥pasgiate tear or tear
urface can be positioned at other |ocations. Exposed
ﬁm’ﬁ Ut ace 264A permts drug mgration to the
surroundi ng tear or tear filmfluid. Core 264 al so

[0076]ncFigd2d sh@\hm pemecz@d@ew@faarﬂmeﬂameQM@seimehdt 25 with a core 264

S Chan | s 264 Iar enqu q]. .
compF R P s o ra: e ane ron ARG e invention

ImpléHid 54 RRNRES ESrei288 hBASIRatH R dSWTH AER pded BudhccCBUA 1350(:8&:4 on the end
that is in contact with tear or tear filmfluid. The

of cora g¥ia alehaugh theoxpptrd suipee ¢andre nogl_tlewb@@ahqréocatln@ Exposed surface
264/ SRRty B0 2Ll M AL B8 it

chaniZft 54N Chaninblis Q640 ek ©a8 € exposedasfade 36H. f @lganels @84C are large enough
channel s 264C increase mgration of the therapeutic
that tegyon tear finilut eanzplerithy hapheds prehihersfore ngreass tha sprfagegarea of core

264 tﬁ{&q hAd Akt w‘tﬁ? G N fn? ﬂu1dTh131§ sulfi& 404 Gt th@ eﬁag és %posed to

SUF ace area O1 core 2 I 'ncl es exposed SUF ac
the stﬂﬁomﬂhatg fiwgd thiar elcmhryﬁ]m(ﬁmﬂenbludrsttlhmlnheaﬂUrfa(:estZééP off cobmn262 that

. surface 264P_that i s exposed
defing GEAE 04 DU T Iich A GEPOYCA Stgtre e BPBES 269C increase

mi gﬁ%ﬂﬂ%&hgﬁg&tw Jg@nt%ﬁ’ 26 29U NfBGR REAH t@ﬁq}lﬁihlﬁnd be@farget
or tear fil luid. 14 WD 2007/ 115261

treatrP@I/ay82 GM&O%M ex1@0F Furfatie great cotecifd inclpdassppeteil werface 264A
as ed r t Wit h

that 1 13 SF%ctIOfexpose%ﬁt ﬂ]eqear or ?ear i duncPl 2 mte%ils? surface 2%4}g " is exposed to
the tear or tear film fluids via connection of channels 262C with exposed surface 264A and the

tear or tear film fluid.
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266 conprising a convex exposed surface 266A,
according to an enbodi nent of the present invention.
woewg/1c2se 266 is partially covered with a shertTrukmdy065792
276 that extends at least partially over drug core
266 to define convex exposed surface 266A. Sheath body
1007737 6Figobiprhowes persacgvafvicvpof 4 $Ltsmi123216“sea®dmp@mt eéxpusiba drug core
surface 266A provi des cr ease osed, surface .
266 QB RGBT PRI Ao AT HBE LRTFBIMer G present
inver§iBRY Bfu@XRe 966 isSphith A58 A Wit d HeBBboliNANG that BXtOSE at least
sectional area of shaft portion 276S of sheath bod _
partigly@rver grugddia 366rio definheonvex geroset sikice 36eA i Shedth beda276 comprises
a shaﬁ%g)\rﬁeo)h ﬁégoggog]\\;éxgé [ oged su@gA ? A § togﬁ%g Gh i Sclf‘lgafs%lc ?x %rseeaasurtace area
abové e shedtie bodh eﬂhl‘bsb@éﬂ:}ﬁo&ﬂ Qr@mbhﬁﬁsexﬁeysﬁrsai fadd T@@Hsﬁ larger than a
276F that 10 support drug core 266 in the sheath body
crossgaet1gprbaArFHel P perton 268 19d shratiybedyr 0t dn pddioRy ke &5% cross
sectl&gfjaﬂeg cBh@&ee)J BSG%Q%?&]& %%Wh%QQarg{:f glg'ﬁl??é H?BZ%E % ﬁ]e convex shape
aced apart o permt dru Fom the core
whlclh extbittis dtmatirdcfform G‘E:rcof‘e ISheﬁtthhody R&6 ‘ﬂmpnﬂtdsee\fdrﬂg'm’gms 2776F that
PrqQtrusi ons 276P ex utward on shea body
suppst SRAE BTG D FeTHea ﬁﬁ)ﬁgy B HOR O e Qi“@d’PredtPS@]d drug core
266 19 9fa%e %&eﬁﬁ%? heat hlﬂg@l@%6ﬁ3@5 Qfédga pPaRht&p &G &ab nh@ratlon from
epl aced with anot her "drug core af ter an approprla €
the cctme e fheftear or 1dar ékarﬂpi@bfa‘fve@rthd fingersoPeot@8®nkha%6R elteakadward on

e t her ti ent.. .10078] Fig.
sheat B &1 e i SSa T EY HE 4% PSS AP sirePdu vl fpigiiom sheath
body @96 € D#ESc e 1Bk b& Ekgrepﬁeeoe%nﬁ)%ﬁ&hé{ﬂ F@@& e%ft@ﬁan"‘éﬂp‘i’opnate time, for
several soft brush-1ike nenbers according to an
exampieydr dengtcore?o6 livs releassé mrost hﬂﬁéﬁthecmveum #gntore 268 is
partially covered with a sheath body 278 that extends
(0078t Figask shpaskstaisadel Wevd veh sebtaifledCrelc@seZindhlird 298 flithea core 268 comprising
exposed surface 268A. Sheath body 278 conprises 20 a )
an ewawﬂtwﬁé@qqr%wzhsger%éf’tt bpishdikemanegberp e accoplne to an embodiment
of th R R ok Bt iR PR AR s HIERA 278 that extends
at leabtr;uﬁtlral]yl deer dmg’@ereSQ(BGB Eeﬁn@exmbmusfaf:df 2687 BlesitH batyt278 comprises
asi | efl ec such th hese nenbers do not
a shaﬁemg AT g?f‘&’t’iusﬁ“dol‘eﬁg?@h% tgf%# cxprekQrEWargy i ¢B gt e gos and
provﬁ@ 51@1&%5%&%d@%c@5re£%u§@&%@6@l goﬁ%r&%m]@' &Hfbers 268F are
above, silicone is a suitable material for th
akoswﬁwmﬂacmhmmamdedﬂmgeﬂ@ngi@GBﬂcmﬂp$¢3@gmsmﬂknbmu&hemMM§mnto

neighiRgBE [TRar L ARDOw STHBGHE A0 or BE0S fomony faléFiaf e Exgihed above.

sﬂtcoﬁe Psoi $uiQbleFhat&XN FSaHe HlAhhRERrL8GMNug Sore 208 3¥Rpriddd@4A brush like
2K shows a side view of a sustained rel ease

memb‘?ﬁb Pedit. Damsed suafage ae&@ of drug cpBR268xBsepnEkuderpnandeiation 2681 such

that at? ?:e%gtsaetgo oirl f Ceos?eGd surface Adllsrg:gnéa%ﬁgg ?gbgglr ?Fglt | Sf

ed mnth a sheath bod 279 that extends at | ea
1007930 Elar K shows pede vigmirf %%‘ﬁ@l@é gelease daplape? Yoviie 2 drug core 269
comp‘f‘ﬁﬂ)%sae(%n%g (f:x%%gefl%% ace %ﬁ@talaccgeﬁ% ég's ur@B&BH %F’é‘f th@present

t portio nvex €expos ace
invenpioay Dies can 269 o peatsaly cexped edthsawheatbdody @29 thabestendshae least

eat h body cross sectional area.of v e
pam@iﬂ AL UBEHIE 109 TP &F%CW%WOS HECPHT RN S ?379 comprises
a shaﬁ%?ﬁonpﬁi@g' %nggxgégﬁgecﬁéﬁ%t:@2wﬁv%zgan IRreaddi dxip@8dtsBrface area

[ ar ger cCross
above the sheath body. A cross sectional area of convex exposed surface 269A is larger than a

cross sectional area of shaft portion 279S of sheath body 279. In addition to the larger cross
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WD 2007/ 115261 PCT/ US2007/ 065792 sectional area,
convex exposed surface 269A has a | arger surface area
waele@7tics2zbhe convex shape that extends outwar dPORUS1@7/065792
core. Aretention structure 289 can be attached to
sheat h body 279. Retention structure 289 can conprise
sectigmy arsfi, doheex etpestd wnfast 20t baseslarsr dacr iatye duet@ihe,convex shape

for , exa e coi | ri sing a syper el astic,shape
ar g5l GAGPRbGn Busdeac R0 P Crechon B 235t FEGRY boay 270
Reted 9 strabiuRe28i nGo gﬁgie Ay dYBkerdi@tieR kirdust hsl8dsdFiBe B&8in, for
bi oconpati bl e. 100801 Fig. 2L shows a side view of a
examglpst g nferrezazsfélpﬁhﬁmmshmnwww adlop sueh asoNisingl3Y. Retention
struc&r?en%d & nri% D Sgaqur’%emeli nd?tﬁrlt%jn gl u@g 58926”12 com&%tlbr]]é: rease
pose surfiace area o core, — accor

di nrent of the present invention. A sheath body 234
lOOS(th E‘ﬁd%L ghowsagle viswrafiaguptpingd s3lcase u@pléetr%wzw a drug core 232

v
s e P B b R L G T AR PR core
accme)qgos ad eabolimomt af a podserthevaitiog Ao;rheath bOOB234 E{tgadstMeast

S|de V|e of a susta ase. | ant
pamcﬂf "Hea ‘&i‘rglf@rf‘c%}rze ?A‘Qavedabjﬁﬂ?ds%“ﬁ “a J80‘?11?3‘?9@ \&i %R:%?‘Posed end of
drug 26RA3%id Broal&%nn@rkas%é%@d‘ser B ehct BRE QI hd dup BGlease an
exposed " surface area of the core according to an
A sh

10085 P T eSS o TR BT BT sl Rt it 230 BB aStue core 242

compeRMGAV@ntndent ek A KR a2hdfhel 345OFfIREd BHErdiR tdihcrease an exposed
exposed end of drug core 232 to provide an increased

surfagggyes ebiths gpfeagecortiegtooh antrodineny of dre@resemrlaﬁﬁéron24°2®eath body

244 ex?engegt Olegst dr Lfllglel}(/: §§e§r d%f' ¢ cc%rg p)s) Oé'orgceac\:fglrnéi'egt%{% Rt aﬁe %ﬁﬁés formed on

an ex@)aibd&%xtl endnigcoeOrRterovident edreswdfa@eseaékaﬁambh bt drug core.
channel 242C and provide an_jincrease in surface area

Changel 293¢ foped ©xd588 eere£62 {hrovidaran drcreasgd exnased Furfaqe area of the drug

i
core. LAH 728 col AR ARl T8N 55icE TEPA LT atkhapncl 242C and
provida ae ieodiserenduriate droe oPrthe seretexposednd thertearkx tean Sillmigm322
attach sheath body 320 to the retention elenment to
[0082]1€t BigN3 A Qﬁo»@@ﬁr@uﬁ‘;ﬁ%{t 34 b%oﬂﬁflﬂﬁh};‘ MshLBEdY mltﬁgﬁensmns 322,
ext ends over  core defi ne an exposed surface
accordBig tofan corbed BBMI! OEklte en@minsve{mgn cBrtehgonss¥A?| dtgch steath body 320to -

the re?g%ggtegeérhemf ho re Laﬁrg e%gﬁegrlbe% g:pggf d/ o{%}%&t@ a¥ ¥ZQ1 exter?r}:"s over core
330 t6ldefildn &xPok&t Rirfacd D GUoLe SMAE ERININLDL AR beResili@RBRH engage
Fig. 3B shows an inplant 350 conprising a retention

the res¢réion elensg0 and/pmorahswwéqmgqn@fp atzgh theshesh @pdﬂg cqre teyfhe retention
elem&TRO I8 He Qf ore {r%? t}%cp%%g@gbl nvention. Extension 382

Fetal ns a s and a core 370. Sheath body
360 _ext ends over core 370 to define an exposed surface

100837 oFigr 3B shpves avinplii 364 semptisipga setanion ederpgnd 584 ddthggatension
382, %%\?\Ar](g\gglg)' Jﬁaém%%é}{t of ﬂ{eebé%ségt inG& RS 'E%ﬂ?gé%% 3 §gé&§i§g§ sheath body

to retain core and sheat
360 a{nﬂ@&o}e FiOgShedthA tadg 34Besthody evecc@s §76 ex:dlefmeah expesad @ﬁrface 372 of

an th a retenti structure 430
Core S? Sur’g*ﬁa??? Wﬁlﬁpesqdﬁlearﬁ"ﬁﬂwle%e@ 0?@8{% 3c7:9a| xtension 382

exterld @E'bvh@a&l%frét%%rc%?é Pid dnd&Redh bSAPL 10, Cr 0Ss- secti onal
pro ile conflguratlon according to an enbodi nent of

[0084;] 1%2 7'y Qrtld Jlg\slr?onvs h Qbss-sectional view of an implant 400 with a retention

structure 430 that is shorter in length while in a large cross-sectional profile configuration than a

small cross-sectional profile configuration, according to an embodiment of the present invention.
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16 WD 2007/ 115261 PCT/ US2007/ 065792 | npl ant 400
i ncludes a distal end 402 and a proxi mal end 404.
WO pham26400 i ncl udes a drug core 410 and a SPEHUR2007/065792
body 420. Sheath body 420 at |east partially covers
drug core 410 and defines an exposed surface 412 of
Implait 400 vwhelestd distahandd@? usi aneroeineed”@nd 4@,410kr1aﬂarhie10§tim<zicd¢@d drug core

410 a&glasﬁgqtkllgu@%%ea%&o@&%ﬂ%bl@a 1a£ g{;g Ctrf Wg core 410 and defines

an expbdedGhME@ A1 2430 rud &re 8X@NRA @cwhsaoe clefnent 4400aeb&aeRhed to and
430 expands froma small profile configuration to a

suppqrmd@e/ TSWCG\‘WI? IycHHe f‘é@}r Qeslasive Plﬁmﬁﬁwoé‘l%@mth}sretmhen structure
430, {o(fate)?g] *}1}?]8 th%};l rré‘{%l%ty neeégﬂgntqgg legﬁzfn\ég frglneém?ﬁegll I%HEe Cc'ofngggratlon to a

large XANPenfi gmrzit’ﬁinc hn enaglly @andbéimeats, tH&&eteﬁt&nﬁitthdrel Sndejcclusive element
slightly larger than the canal i cul ar di anet er,
are sigeb OB TR0 P IEWAG Y thfrcappliculusa iy e aplgdo Hitighgr drameter of the
[
cns A0 0y WS SPIRRM i AOREER A%, SRR (g roveh
canalaniisiand/ar asmaok in the ofndlieuloenf i gurati on. Such a snal
profile configuration can occur while the occlusive
[008ﬁ| eRE MowrPindhik &4 2 M ieRiorsthudflr 815 80 HEoRRRREIdnierR 450 Bre in a small
an insertion tool and covered for depl oynent.
profi lRe:Deﬂgur@tmorel BrvbntsndB(praflg cocﬁgmsmmecaelogmhlkm@e estlenge element

fully al t he. | of .sheath b
and rgpich, S e 4eEh Tt R aRE S5 opt P end g RRiol fidpyment.
ReterRA el et B8R andlb &l &hvetilénent 346 @tend fhll?&ﬂ%g&ﬁ@%ﬁlgﬂ‘ﬁfﬂsﬁeath body

retention structure 430 and occl usi ve el enent 4 have
420 agiil dmt eare 41Q- hBetepiian depend 486 i attachedsto gaeaiinbody 42fencar distal end
402. % %r\!a eﬁm%?d%?e%%l gelfjr}t %ﬁ sm}%tlnee 43% athg %céﬁﬂ?% el@rrn%%t' 44% have diameters
con ura ention structuré an

that ad€§ikedsio R 11@1@%511@6@1@&1 thi zathlicoluanmiiein wetshiall prdiile
canal i culus while in a second large profile
configgationy apd thegatenfiopgairtysg aad D YE qi?laemw bt ggechtoj apghor within the
t 440 are in a |large
(mndg%hg Fﬁgéggagﬂ I%g?hgﬁ%&gggﬁﬁﬂgparge profile

onf| urati C occur when the occl usi ve el enen
1008elnaas Sieali inde ot gt Enst 8L o REC ST A48 e n a laree
profileRohfigurh@sd eSLFH'lQiflhII € %}né bSUT R AtRR cah BEcUr 9Bk the Qclusive element
occl usi ve el enent f 8 retention structure 430 is
and rethoidnestructvanateplaché nsihaICBnqbncolfusl b the baneé prodide ¢amigbsatian, the length

of ocGyF RS deRer e R0 Ciah 6 abE bt hELPRTe

confip@dofBP a Mremct 180 Shieas o x PR ¥n@bflreteptiBN bir@itus B0 GhA bEclusive
assunme 25 the large profile confl%uratlon such t hat

clemeti d4 carxslisielovertheath 1o 2@ sihen JEC st bgdeandyeisgeign aiperture assume
t f I [
the lagé< §nr§n .Joﬁﬁgltnjggoﬁ § %Q@ét%‘e r'i);(%f 1 4hE ﬂg‘g}?ﬁ%’% éﬂ% ah& sheath body 420
extendtaomh ée rteﬂ&ﬁﬂordfttlgnﬁe aed ddclusbye edd:rﬁérﬁn msoéwembb&ﬂﬁaﬁts the sheath
nore of the drug core is exposed while the retentlon

body 4% ?h%t@mhén e C&é%ﬂ%lpx/@stép%%ﬁﬂ soghal meye h the dgygeore 1s exposed while
the reﬁ)&ﬂlohlsﬁu&&rg drQWcAlbiop e%l:h%ﬂt re in fER @ rofid &(ﬁlﬁtgl{l?atloR than 1s

retention structure an occ usive e nt are-in
exposadad Hilepheofdtére 03 @tmcmfa apdroatiugne ellerneslmh irethb cohialpndfee

the retention ucture and occl usive el enent retract
conﬁg%ratlg& plélssélc}'t\ ﬁ]él 18&“@0&@ retention structure and occlusive element retract to

expose the drug core.
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17 WO 2007/ 115261 PCT/ US2007/ 065792 100871 Figs. 5A
to 6 show enbodi nents of tools that can be used to

wo p@enis2emny of the inplants as descri be her ePer/US2007/065792
100881 Fig. 5A shows an insertion tool 500 to insert

an inplant into the punctumw th a plunger 530 that

[008 anfFige Sdeloreswadembeainers of taobs that wnibe diereintingft mény of the
5 Insertion tool 500 includes a
1mpld§.¥ %ﬁ%&r@%@[‘k\hat can be inserted into the punctumto
e-dilate the punctumuprior to insertion of an

10088}y InpFigntA shepws #pinseition ! o (ESET &L IPARE dnte A oPUneBIm with a

| |
oG0P LB S D UL B0 Sy
Insertiorploah$Q0 1Eollukiesm du@;at@rial()dhhtaian (0]3 m:sknedw_mtcplhn@nucmm tb Ipre-dilate the

dil ator 510, 500, can, be e 0 ipsert
puncigy i TERBI O GeR SR 0 AR TR aRD 285 BE P lgedsargnisg! 500 prior
to dilhtibrf RhOPREEUM ARl HRERI w@%%49%‘é‘n bd orecde Ry ﬁﬁﬁﬁg 5@9 to retain the

engage wre 540 and rel ease inplant 520 fromtool 500.
lmplam)o%@m“ﬁngprmlamom therpunper witbhdileton$ 1 6B 560 Dmsbermsed to insert

570 int he pu mw th a,.plunger th
mpifE e PGl nEiia s o opt Su it 417 I GUp e meer 530 can
be deprRygittb eNgagk MRS $400dmdtroiehscGRPlant B2 H6@30& ol at or 560

wWth a conl cal section to dilate the punctum Irrpl ant

onsSCERTES U, o 08D, S8 e 0, ALt i

plung@ﬂfmec}ineiﬂldt: Qacpbrdit@ad ah&mhbbaingahy ante praxphtantentidh. lnsemon tool 550
tally when plunger 580 is advanced distally. VWhile

mclu@fﬁ@ d@@f?éééﬁqw@ T PR dilqtathsmusggm. dmﬂ?@éﬁ%g@ludes a
plung%1a§]8 t%a@t% %‘l’}iggglspa']lﬁtt@lab E@n 191‘&%70 15?8'@@&&71 A ﬂ]ah%o 1S

cana funen Rear th nct um
connetdolad |phmgt:358(htotndvmﬁn imahnbmo @ieanps&em phm gadSB@ns edvanced distally.

Wb bR s b TERD e AL SR o plce

1mp]aﬂ?§hﬁfﬁ' tA8tardfcdi808Bkn Rk th pSNNR. aDmhfy %Bb(ﬂﬂmﬁ@o&l button can be
to insert an inplant |nFo the punctumwith a

depressheéa@ hdvame)dtstaéiv thfemm sntp sheplugien] fonexdmeple mbhtert carmected to shaft
590 E)  Sal é‘,a{ edpinen, according to an enbodi nent of

W pP ?@ﬁl “AVE R??Srﬂ At |east a portion of sheath

610 is shaped to dilate the punctum Sheath 610 is
(00904 e b shoWcnansitiemigPkeRO te2usertrandmptpal intp thgfiunetum with a sheath

r S d n.annul

6]0'[]99?%%#%#@%8%@0“{ Iﬁwdggnn) t‘ci:"ng%r}a?glglag ﬁ(ﬁ%?it gczéora"f\? t%atr)le lodiment of
the pré€mt afventi@er Af lemsthcp@huﬁﬁﬁ shé’z&h Stmatsha;femo digte a}ﬁmpiinafum Sheath

structure 615 are shaped to _dilate the punctum and
610 ipthagef Ot P%gnplﬁret(ﬁzpﬁﬁmsylall mEP i senfigyrtione dnsegian tpak Q0 includes

an anhi16r RHREEYEY 5 Im&@g@ c@%ﬂms§g I‘tn)n%]fg b%ﬁg 688 i d’tlon tool 600.

structure 615 can eas parti al inserte
Sheath 6@ 0 jpoeh amnmartsoupﬂuefc@l 5t alne shappd mdﬂatmt}telmnctumrmlklloﬂeh abmprise

r ctue615|sd|so d th
proxigE BislipRbtrCRe O B EOPE AHP ey SP B 5. S e annular
structHRAA5 @R 'BH |aﬁfea§t g‘éHﬁa‘llg ru?seﬁé@mtﬁth%tﬁﬁctﬁgﬁo e iR 1mple%nrt] in the

connect ed to 30 retain inplant 620 at
canaligukir huseend e‘}mﬂmlm Strhctnret ¢ is divaddied @Ivarshlemhérhom tHagsheath 610 can be

retrach%dmd shge un(ie? arrlr?&larlras Itugt%re Bl XA n%lplé&S can be (())nsfl%ctle(rirpcl ‘g‘ondty 605 to

retain implant 620 at the desired depth within the canalicular lumen while sheath 610 is retracted

proximally to expose implant 620.
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18 WD 2007/ 115261 PCT/ US2007/ 065792 100911 Once
i npl ant 620 has been positioned in the canalicular
wo eoweni1asl t he desired depth in relation to thBCT/US2007/065792
punctum sheath 610 is retracted to expose inplant 620
at the desired location in the canalicular lumen. A
[0091p] UDgerinHBHt 62h hizebags dsitioneden tiac¢anghadariuB o at tAe slbm?rfcd depth in

relatl%@sthgsg{] bef %ﬁ%&qg %3 Uaﬁré%trsecri] al hqogel gwtgala%gg ﬁ,& d§51red location In

the cAthi@A4d 10Mch AR ﬁl@ﬁg’e@%BO SHEEd e 10 rdtict heatR1608] MBdhaft 640
direction to expose inplant 620 at the desired

mechprjealty eonplen sheneh 6 Bl plengea p39.uieys, ratigptieine! rdemses 430 bethe proximal

directi nr?’(fa?lfrfzttl%cgéhemﬂ? ﬁm i tﬁéc' Sgﬁga]r(}érggﬁlg]ngthtexpmse uqlp sz‘lﬂé%o at the desired

Iocatlex ﬁl’aﬂﬂf‘eaﬁﬂlcalalr Alrgeén. Flhqﬂarit 626 oaf bgamyadfitnimpihanashsadited herein.
610 is retracted. In many enbodi nents, insertion tool

Ofteng poplantrd 20l r@enpaiselp restlesint membgr fhat expends (9 @rlategprpiile configuration

whenl%éaﬁﬂ 64 6’15' r@é%&éd o i r?; dwgrﬁﬁtmseﬂ% ttoBle6(f(ii Jaﬁ'ix?crl%cféazpdllator to

positioned on an e 0 e I nsertion tool t
dllateahf)p&mum peoendntoaocedt the ifnplahe andrplealilator am blegasitidned on an end

her ei.n ab 1F 0 5C che tical

of the ippegiien too tméw@é%ﬁﬁﬁ@n%?baseﬁwué G R rhed Resinpbove.
body 520, according to an enbodlnent of t he present

[0092] nvléig$.i5@nto Shsdheplatier!lyd00staongeplasesemofig drggecee 51®@and a sheath

body §08 eyl iip dae RO IBEt B9 8" SEn ARHEo L, Apgreas) T nprses e

core MY alagh Mdy520ehe AtrbRAtiG StHetue 833 3Mnpl&Kttse0 cheinRNide @A occlusive
structure gSO can 15 assune a first small profile

elemend AfRPYirtat arﬁnmp\rablﬂwﬁb ratendioarstraetuesd 34n @ftengeientien stencgse 530 can
assu ofirs sma]? 64 le(:‘lttjloné}I Iu?artlloﬁﬁ)lnloﬁto 1 lz?ntzlitlo% afncpfeatsggondqgrge profile

structure IS S

config@afidrgwhné 1rﬁ>;51 amed. Rerhadd @lictuie SBl@lsQ;aG'ah i€ thed#rgk pl’&fﬂe
Sheat h body 520 i ncl udes extension 525A and extens

configgrgipon gndgimmphatied Wehe prabirulpolgeandhentigodor & 1p61udes extensmn 525A
and e%&hﬁgﬁ 598k 4 Lteh %eesh%%tg b%g}/ taH@Bru‘gQ%re t%h@t@ﬁtlporpsqgl%bu?@ 830 so that the

core are ret etenti’on structure
sheatli)bu@y @l dru toreandresdinat llny 2Eenibodytra@reSan. Deug esro\véd and sheath

t oget her by draw r core 510 oximally as sho
bodyé§gaill}w ed t%@ﬂ@ﬁ?}/ﬁ%\*@% PR PR Epreamallyds shown by arrow 530.

Retedtﬁals@n&tﬁf% 430 éah%rﬁan%lng% Alin tHSSHR Rl dr @5 AT MQr &Ql[g%ore 510 and
0 and sheath bod have been renoved as shown in

sheathgdy 5B) haxerbepi mmdtas slorvey B0ga Arepheoenteire 560 and

shea b 7Q can,be inserted together as 0 i n
replagaPt Beea iy SRR L e R e a0er P AT & 3t Shlbfeglyoement
can b6 Ae8rabllathta aripedop@s Arh Afbieadcd \cefeaiim unef o fith@hRa b hbént such that
agent such that 25 the supply of therapeutic agent in

the supméy @lfrtbgrap@n@ agert ig n}m dibg ke hap diminshegang the rate of therapeutic agent

ent sed
re]ease fISe 1&? ) ve eve',lm el;_f{f ac% ngln tﬂeghaggrﬁ%nt sﬁg %W des extension

575Ae%ﬂeﬂwn@16n 55§EARapldc@mrﬂ ASUOEOrd ZaBandReplaa@ﬁm @headf bkgiy 570 can be
core 560 and repl acenent sheath body 570 can be
advanggd distaly a3isBe WP Py 2HEWSTHOWM lrwrt asnlesgMmsobdiug cpissdPrand replacement

sheatg ﬁgbfgﬂﬁﬁ% regén%gn SR &urBBo2Re egxg% %‘ﬁ? ity &Rk 30 §Qﬁﬂh?att§99¥antl ally the

nto retention structure Ion structure
same 3&aitive il sepdicesichsdaptcosl 360 dndecBicesmneseathdtodpi 70 are inserted

le repla nt drug core 560 and repl acenent sheath
‘nmIB%EV“SWﬁm%?gggﬁserted into resilient member 530.

[0093] Figs. 6A to 6C show deployment of a sustained release implant, according to an

embodiment of the present invention. As shown in Fig. 6A, a deployment instrument 610 is
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100931 Figs. 6A to 6C show depl oynent of a sustained
rel ease i nplant, according to an enbodi nent of the
w@e@3en26i nventi on. As shown in Fig. 6A a depPOHOE297/065792
instrunment 610 is 19 WD 2007/115261 PCT/ US2007/ 065792
inserted into a canaliculus 600 through a punctum
insert6DUe a parslistlas H@dthredghesminictyph 6ORA 620 ubtginell oddwsd implaot 620 is

b ment instr
loade{il 8]\}%5 élpsoagf:@l ant IpFtaiment %%ngﬁtsg%’ﬁﬁg?%@?veﬁst TUSE“HC:‘I] relcase
implafit 624C tREtEtRACHBSISHIEED R AR d srRAIPHoliR @ANELAHERWhAB sheath 612 is
whil e sheath 612 is positioned over retention

positignqd e Fasengigo. strngtumﬁ)n ASnShPWQ in 6B OBupeer Sisathitt 2@f deployment
mstru%enfj ? ?Xvnﬁl% &&30 6213r enfgi]g ctWe ggro? tE}lIQCdeI)é%?SSC ymplant 620.
1 on S ruct al ne ase |

The eﬁé’&ed pdhiRdn X pastbndérhér lﬁ}30fassﬁjﬁte§ atlarge pﬁitﬁﬂﬁﬁtﬁgﬁﬁ:@xon As shown
assunmes a large profile configuration,

in Figrp, deptoympab Imsymmsnt ¢ 10shas fremicmpyed %S%@éﬁdrrélﬁwealplam 620 s
I
el L O 6 AT T L g1 e T8 2 Fl 6By prretained n
the cagtlicuddsurden 636r By slheztthléﬁ@dovans attlbast e poadon@dildugs, cof640 and drug
r body sheat.h 650.covers | east portion of

core Q:‘i‘:dd gleatss a teAePeytig 28l iP1e 8 ’881‘@3%%6 RESS I‘@‘Esﬁég ngar punctum 600A of
canalich@sapgutic agent into a liquid tear or tear film 660

near punctum 600A of canaliculus 600. [0094] SHEATH

BODY [ 0095] The sheath body conprises appropriate
[0094$h&8H3EAHTlﬂBm]]YEri als to control mgration of the

100950 cRER e b St TP bt e SPGB R acon of the

theraﬁ%gﬂ@a%m Eon @R LAY TR SRAG HJd9MoasdIRiLEdrahnd %tﬂt'sﬁugly against
substantially inpernmeable to the therapeutic agent

the cq;nhaThet ﬁeatrhdiody@sf mmigframl aonatefialtthat is hehstapaally n‘n]mglemble to the

ely contr.ol.le b e e sed urface area
theragipte Ay S o e e £ S0 BT S SR S TN S Bl dontrolled
by thdOPsed SurfiBONrea SIRRUIEREIE thaltistHAtb@Redby the&heath body. In many
t herapeutic agent through the sheath body can be about
embogineentse ptigration of the thﬁr@:eatlis agenpthrowmgh thy éh@ﬁebndyccaa@é @bout one tenth
of thetitglr oqli 21 r?tf E}é Exxrgg?:uglcha&n drtgéé)t% f'[het ﬁr;(gyogedl',s%rfgg efthg Eir CY%% or less,

often bbiag hghaidredth of 1dshielnt d’lﬁéraﬂﬁdi Ith‘e agentior sitthel gi&rapéhltﬁ: agent through
sheat h bod)l/ is at | east about an order of mag
t

the sheathbodp, g atil gpst @hoglf an PYsT of magnatudg &s&ﬁ@m}qeém g%@mof the therapeutic
agenttst]ﬂ'gg%‘rﬂmggeggos%éegﬁfgé% O'Cfll'ﬁé‘ (ﬂ%g gglfe t@aﬂfeg ?}95&1y it h ?p fclude

materials incl ene
po]yimeiegepddyéthylahetere(pﬂndra@tﬂ a(hbmma‘ftl@E"lP’BT") Thke sﬂeaﬁltlibdb(hd;/a thickness, as
S ned fromthe sheath surface

has a t hicknes as
deﬁn%dd?%é?ﬁ shepth supfpes "tdéaCFHTetIhS GPEP i PRasip SRIGHT SHE C%My from the
core, f‘rf)ﬁmbtohﬁo 88000 RE abJJt 8M0aDoUth Do PP BAmetdr O f BRAMEAth that extends across

The total dianeter of the sheath that extends
the coatc ramgss fromerbour &2 mam gresbout b maipo (the@o may bofoaipediby dipXxoating the

d.b [
core if e SR Fill A Bt RPD B e TeRor el e e Bp s fingigbrise a tbe
and tHeNDrSHBBHNCAY tEAEhea@RIrick 8mpletad Biquangt sbhie @t be slid, injected
i ntroduced into the sheath for exanple as a |iquid or

and/og et trudle frie thmiheaié befly ¢bei ﬂ‘hé sheath bedityapralsexberdipl eert¢dyreund the

core, %“:06 aef(erapl%t(p Q%/q,]arogned a grQ:efoShe(?t l.body can also be dip

[0096] The sheath body can be provided with additional features to facilitate clinical use of the

implant. For example, the sheath may receive a drug core that is exchangeable while the
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30 core, for exanple dip coated around a pre-forned
core. [00961 The sheath body can be provided with
wa@ddrniaenl features to facilitate clinical useCDUS100E065792
i mpl ant. For exanple, the sheath may receive a drug
core that is exchangeable while the 20 WO 2007/ 115261
retentR@TYMYSROO FHDEETHDody eeredin iwnlastedue tharratianid Tisshedth bedbyis often
rlgld]eéfa{la Ihed tonﬁte &?ttegt(ij srtr cpure aét!ts%‘gécrde-[)g)ﬁ Isaglﬁ?}ihcrogg dsyexcﬁan§eable while

the re@@$i6h Istb@cdm%b@t\dﬁx,s tl@eﬂﬂwbﬂh%o@?r & $pec@xEhidndradits thhstHe@th body can be
the retention structure retains the sheath body

providglwith prtcaibpigtvinnsthat aplsfose 19 tb%ﬂva@ah@dwévheﬁrsswea@aand eject

e t I
the coff En b SAORL RBP ANIAG DL AT SRERH ok BREROARD bk cheath body. i
manytdnebogieaits) thodyathAndy ked/odremtiooseuctare hiyelaviee distinguishing feature,

positigned in.the sheath body. In na enbodi ment
for exapwlet létm\g%%%efg Sfief B shot Rlagses §t‘}htfg%/tdt‘%?1ﬁﬁ‘§}“‘ﬁ‘é\9gfh§ sheath body
and/of te%ritf@)glétrﬁ&hf@mftﬁ@&éﬁ%ﬁcu]ug & otﬁé?%@kf%sﬁle@h‘ﬁéth%&t%@r%tly detected
col or, to show placenent such that the placenent of
by the hzeles_h eblidrelrntyn elwmethband/@tsbedth bndzstntau compmasd ai 1¢dseone mark to
indiceﬁgg%! 46?)&'&55 pé%{eg)%%p %&h% ?@%B%ﬁlﬁi?@ Ctrérenggli? glﬁment and/or sheath
body BhEPEPIsitfIHl & a aBgRE PN tH@ééan%HPtEs' BuePdn 1he@% fea@Me mark.
mark to 10 indicate the depth of placenent in the
canal i cul us such that the retention el enent and/or
[0093 heRERENKIDN SARWWETPRE ti oned to a desired dept hin
canal i.cul us based an the at |.eas

10095 OB e A AP RO RN FOBORTo 12 Pt 4 ized and shaped so
that ti§d 1%1515&4 fc&n 8@%515/%%%16&@9%@@6551@3 BsdRUSIatiBh, thhélaniple the
si zed and shaped so that the inplant can be easily
canal]@@kﬂSt inn e@entwntsmct@tefsus rlwhtxmsaélygjdpbtyabhe@nd tifraeallyseapide to a
desired tross Jecti abs [ exam lret nhe!r%eftnlsjtcttlc I ising a super elastic
HeSadne SRRl By bt SRR M ealh b YEAS sbpgige o sup
shapedérh6:8h1IoK @6éh Mﬁﬂn@ﬂa' C&H@ﬁﬁatelﬁzﬂﬁ 1rﬁé€ﬁll‘ﬂﬂn&o\l\l1flhb]1”hean be used, for
retention structure conprising a super elastic shape
examplerrpyiljerd mass)s gumtymrswlﬂttr%llsrat forpnpide megalepy palwmepss, shape memory
po BSO8R TAL SR PEaE, Bl OB s pomer
coatedtibalssvaitabpofrymedis gerehaac.Efan Die o lGatrkirsia JM}de used. Many

ik provi de the desired exp |on In s
metals AT §Ssp96qe$ﬁ?€2§°§r§ga@)m@6‘8tye %5 Bt b updangd prayide the desired
exparfsl’o‘?imﬁlé:@?ﬁﬁ caﬂaﬂﬁrt Cﬁém%ﬁhgnﬁgﬁht &8t i }Qﬂf@)'watls@ﬁé’ stARtures of

netal's s as stalnless steels and
Varymgnghﬁp@xmmrcynaiidumysar@mg Bemus®dnahdl @rmtm (e ohkeize fits all).

desi red. expansion. This, ex n capabi |
Ao s sfaglesRRRBE PPRR CRbPY BRRE TS aroie b g 1-2 fm across o
pluraH@ro‘yf 'aﬁgm§ﬂ1‘3&§’ selE@Ab1EXAToR sEftatds Chh BEuScANE i thif faﬂ@é if desired, for
.3 mmto 1.2 nm(i.e. one size fits all). Although a
examgteragiﬁr@t rre@tntsﬂm blowrtere forceanplecudaanirene Orfal@ebwt .9 mm and a second
canaliculae fromp.3 to 1. 0SS, a, 2 ur.a
reen i Qi BF cob P Betish g P 3t AR TR SRR ERlcit s a tengn
appro?ﬁaﬂé&@ thet@dafonticdl Rirecto@ng evHidh Ghe séte@tbn hOEturE&XaRPES @ example a
irst retention structure for canaliculae fromO0.3 to

lengtiyplbahoud3 gmarieraigteatign stairdure pesigarsdoteas thepupeipe ¢fdhe canaliculus.
For dﬁ?é?élt aﬁﬁtt) aﬁ E s gth?] lgn hicBn %)e rligﬁeﬁl%(/l%%ta?n@ e retention

ucture as a appropri a anat o
forcesd. g Ucintr @ It5anitiendhd dveappeipeiate. on structure att aches,

for exanple a
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| ength of about 3 mmfor a retention structure
posi ti oned near the punctuin of the canaliculus. 30
wo-e7dif2ber ent anat om cal structures, the | enge¢T/Usavoless792
appropriate to provide adequate retention force, e.g.
1 mto 15 nmm |l engths as appropriate. 21 WO
[00992 0 0AItHALER GHie PPETThUBEPBITd OBE to%e ar@@O@@tdm tvhmoeghofttheretention
nd drug?cor re attac

heat h bod nd , of .
sroctpiigt (BEREN R s Py HRrCr ot aRe b Bbe oy &N Fuyrore s no

attacRARO FHuFRRESarddBeth b8y eNthaPlhcr@bRIH PRuickiré U&TE $Hd@ ovér the sheath
not attached to drug core and sheath body so that the

body ped dmgicore whitaibe mtentmwt@lciuei%eweds t'Hus sliiag papapdidy on one end is
desira%ﬂe:j%sqéu?eéen%me) smlctlur%i rtngishn n%ﬂ“l 34 t‘f)g gétﬁlrtleonest ge éxpands n

ing capab on'"one esi rable
widthttbassugtcané Uaﬂreatcl"dé;s seot@namayidgh erSkke\leﬂ it ﬁfb@lmba’iﬁotém&lat many
retention structure expands in wdth to assune the

embogrgnis@ay ppygeberthbaty Wagdees q%\?kqﬁéfl relptivestedh errpe
noted that many enbodi nents may enploy a sheath body

[0100:] haﬂn mtognitaidimeritslehé retangbatirv@uteaah be retoeed ficﬁh’i&)i@:]uel 7.\

enbodi ts e retention stru %ure can

protrySgaty fRFEBMPIGHIPKSS P, B & Hhibert EHER rP@rth%%mO@ siucture to

facilifa@¥moall I refntidn siri@urecan extend fromthe retention
structure to 10 facilitate renoval of the retention
structure. 10101] OCCLUSI VE ELEMENT 101021 The

IOHHQCab@ﬂDMBKMEHHmWWEthrises an appropriate materi al

Is sized and shaped so that the inplant ca
10103) ea@%e PatsIvaItgmenh RPBPTSeS 40 SAPBPEER mftt?{ga‘f fiebi Ao disheped so

that t*é"lrrxﬁﬂ% cglpﬁt @% {p all} Erﬁﬁt&l? Sl M%Ewrtﬁe ﬂwrof@mm!r&]gh the hollow

acri mal oug t hé canal'i cul us. The occl usive
tissuermmuenmalforlﬁasipin/\hacmmalaﬂmthIthtou\gi thedamatichluan@hebcdusive material

o R CE RS S TR S 1 SSREL o 120G B co

exparﬂﬁﬁlldtb%hffﬁ‘ct%Jlﬁi'"fﬁ@?etérﬁloﬁi%frﬂ@tdrea% steRBfvaleRmdnbisYobH&Eas a separate
material that is slid over the end of the retention

thin tslner efonatealdhal inslchores therapd oh éheerﬁttnb@n styupdure @né arghored to one end of
the rei%lélpa g{ij’%ggu 15123 B Crbg(geg%ve \(_/)lﬁeﬁne élVB yr ﬁ]a::()ICXIEng)g? Le%leetnhcean be formed by

dip céRingilkd ReenEibf HEhdNiR ih B bibBmPeabip ablyilee, fbﬂbydiﬁﬁfle sfﬂledSne polymer.
exanpl e silicone polynmer. 20 The thickness of th

The thicknass p{bescayaie clemsnbeanibe 1 agatggdram éh%@dl}tm@ t9 pbpwhH0.15 mm,
ften fromabout 0.05 mmto 0.1
andoagn%?ﬁﬁ%%% %a&%gbﬁbgq GENTS [0104] A "therapeutic

" n_conprise drug maybe any of the follow ng
[01038r TH&RAP%HEEEa’%%ﬁNJS derivatives or anal ogs,

i ncludi ng, anti-glaucona nedications, (e.g. adrenergic
[01045 Agdw'r&plestic aghnéh@ngoupant agor rga)sbe( et the &dloe«i@ or their

. C oni ¢ anhydr hi. bi.t |
caus SR BT ot A B T e S S Blrenersi
agoniI¥PRIr&RSHi¥ %nﬂag&h§i§ (b Blo6IFD] BabbRP GnhydPeE e&tibitors (CAls, systemic
anti m crobi al "agent (e.g., antibiotic, antiviral,

and temedlp @amynpaihommertfcg,rrgastagl@rtdem) andzhypeisnsive bipidaranid gombinations
there%lé Cg{t{mgm glri]i arlgeln e g antl%lo(t %1th1 {] ar'}‘f? Aér@ync, antifungal, etc.), a

corticosteroid or other anti- mﬂammatory (e.g., an NSAID), a decongestant (e.g.,
vasoconstrictor), an agent that prevents of modifies an allergic response (e.g., an antihistamine,
cytokine inhibitor, leucotriene inhibitor, IgE inhibitor, immunomodulator), a mast cell stabilizer,
cycloplegic or the like. Examples of conditions that may be treated with the therapeutic agent(s)

include but are not limited to glaucoma, pre and post surgical treatments, dry eye and allergies.
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vasoconstrictor), an agent that prevents of nodifies
an allergic response (e.g., an antihistam ne, 30
W@2i0ok132¢1 | nhi bitor, |eucotriene inhibitor, |gECT/US2007/065792
i nhi bitor, immnonodul ator), a nmast cell stabilizer,
cycloplegic or the like. Exanples of conditions that
In somaymbedmfeeat g thrgpeutinegérteraieut lubricegent § syrfactane| fudexample a
are not |imted to glaucona, pre and post surgica
l“b“‘iaP%tQtthéh@@ EY¥8ry eye and allergies. 22 WD 2007/ 115261
PCT/ US2007/ 065792 I n sone enbodi nents, the
[0105] helrapelary shagentic ﬁagmbielcbldle ot iarearett honted ts,uhlfoamilamhibitors

ot AR oW BT B PRI el i imnibicors:

vasodiliatBr; @tih ghertehdi CdleRtst MMYinictobif agerad) lshEMAsMBIBARTE Csuch as
agents; thronbol ytic agents; fibrinolytic agents;

tetracyelénss phiSFeirashE e bacstraos,n,mgwdpunapqiw@yx@neraﬁyﬁém eprdialeain,

t S t

oxyte?rg(a:ciﬁgsc%ﬂ)tlé ?})l‘gez:@%lq’lfax%%? ;%rgﬁ?%ggic oﬁ)ﬁé{lp%lq Céji gllsam /cin,

erythfROBORMG imecﬂ)l(M aMXhamides; élﬂfadhaillrfb sw%b@hﬁdﬁ Bulfamethlzole
oxytetracycline, chloranpheni col , ri fanp

sulﬁsemo@r PUSCAERFRNCE W5 WRPEIRICN R rniiyrsals, (SUCéWtampélﬁgﬁ&cw B and

m1c01|?a%p4[ Z alnh'aﬂtlvxﬁeﬂg Sggﬁ 1‘38§uruﬁh‘% {rﬁmoﬂﬁh Idll%u Iaé ?(?\Inaghrqc%clovn
hi'zo fisoxazole, nitro urazo SO

mterfp:romm“mlmhtt@)s of aumfacﬁe lgﬂb@abﬂ)tﬁ(lﬁ uakptass; anioiietket Aganks; Bniamndotics;

Inlcrqtltlt?lg;il: H@Qﬁ%}%e tﬂas%ggtog}g%gl?}l%ggtﬁleég&ﬂﬁ%?%g% l1'InrgI i%n 1et0r5' antisense

nuclebBE&Y LiRT-MBrabd1idd Qﬁtf;f?&l?'fe%ftlv@@(ﬁlfl@&ﬁng bR c@eﬁésﬁk agents); anticancer
recept ors; anti pI at el et agents; anti m toticCs;

chempiherapeutbud genisnimtbinfleT smatanies (ssele afehxahycoeigmmﬁ,shyda@mﬁmne acetate,

doxarirat PgborSHR T paRby PRab o TAPUPRBraiopggednisolone 21-

phOS}{Ha&C btédhReloap hicMie] M@LABEHS 0Ag BRiaScthadbid, E@rE&hHolone, triamcinolone
chenot her apeutic fgents anti-inflaTnmatories (such as
acetomyia} Heb Mer%ﬂ@ntlﬂy growatorics dheA H (sich as gaicylate, indomethacin,
d
1bupr0 hﬁrﬁfo m So%ércﬂl’qﬂ) %?anclgrsn c}Fone&ﬁ&L’gﬁ‘g@B@t é%/fo%%, piroxicam and

nabumél@dél)l Sﬂcl:}ozﬁﬁl iafleihaiaeory bletiad Ocorittdmaplated ,fmbﬁt: airie iagboddlogy of the
triancinolone, tri am:| nol one _acetonide); non _
presegt i8N e1ti9a) Inghdp tigmmgpolgnsanely edgere?@ma&e? apd grskicageroids that
inclu «f‘lf Icéf(la %Fe tﬁ%ﬁmgﬁ@gkﬁm thHf? cffu%@moﬁg t'tfs%ﬂg prednisolone,
rbiprofén, piroxiéamin omst iaci n, upro
flumataxi o, end dm\ramnea:mmeaﬁ)j anndtungmnccsr(el)ch aSLsodlnua:mhromoglycate

antazHEfl 2 3:936 gh&k%glr%?lg)tg: Ill?lhgefg)ﬁ/ﬁ)r lfllg,lemé}’lﬂl?agyndamme) anti

prolifefdi@EBEEHM @U@n ACEL QN r@ﬁ’n((lg 888! 5-FlubRIRX112340], rapamycin, mitomycin C
corticosteroi ds that include, for exanple,
and cisplatin;ideodrmestants éxahres hhenoyhephring, uephazelion éetrabadmaz@m miotics and
i BRSSO pHISHR! SOSyAAETY bbbt o
phys@sﬁr%ﬁﬁﬂég byegiak Qinsoér@b?]ﬂﬂidr@;ﬁqosﬂﬁit@ %Miphbhﬂ@}odme demecarium bromlde)
or pheni ram ne, cetrizine, pyrilanne,
antmgmb@mémyeh gregAnmBYtineapishlati foTqussealdi remup@ngisal dwgst{such as

vaccmg’s arfd m%llusne sﬁ#uﬁ%‘ts‘i }?O%Hggalsaﬁglllty%r %Fa?%t%o’geltlsaxgétradlol progestational,

progesi&ﬁ@mag Bsﬁlarntcslc(tsmiﬁhpaahpﬂ@eiwlydmﬁinm peptideapheaopriessn hypothalamus
tetrahydrazoline); nmiotics and antl - chol i nesterase

releas(lgg, £5tony nﬁmugegﬂp’grqggve agants ﬂogsftg oggq)Womsts growth factors (such
as epgﬁzl he] rﬁ"}Op)h PQ?IOP rf'llb% ovﬂmﬁc‘?ﬁl Eﬁ%l{f%en@&?%‘b% factor, transforming

[ uor op at e Ine 10
growtlefaetoabétamolnratotiage)), ;ﬁbronectm) 1nh1b1tors of angiogenesis (such as angiostatin,
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anti neopl astics (such as carnustine, cisplatin,
fluorouracil 3; immunol ogi cal drugs (such as vaccines
w@pa7itmrene stimul ants); hornonal agents (suchP@sUusS2007/065792
estrogens, - estradiol, progestational, 30
progesterone, insulin, calcitonin, parathyroid
anecdnar epemEyte,JBpn thepaith, was Ot @8 snibdiy palohbaihaneiagonists; radiotherapeutic

s B S B30 B BGRB8 e

radicQRtARKPEL: GeRWrE dn@i6kiahntsfdnbrRPAGhscdl hlidiyha®tOherapy agents; gene
platel et derived grow h factor, transforn1ng gromﬁﬁ

therapynegents; bed etherstbpianewicragpits sucfh %rmwé@ﬁlamns pRfIrpstagangins,

prost%@’xfin r? %%&%E?Jf%élmh ?é]ég rtugge {Cng:lru[dm t\)/\g%ekoc%els such as Timolol,

betaxbivi QB‘hﬂﬁlﬁ&Bﬂlafhnoﬂiﬁtdnd\ﬁﬁﬁt_agad’ﬁdhrbﬂdﬂ’dgueﬂmms Tmmatoprost travoprost,
agoni st s; radlotherapeutlc agents:; peptid

Latarppmséi:tﬁscaﬂénwm rasg tnbakitors sHeh s Aert# mlé@rﬁw%w@e
r r n

bnnz@l(a\’Fl Jienm g{na%glaﬁTldJ d?c%] r@%&l@%@%@ﬁﬁﬂﬁ? grgf ﬁ%lrrn(ﬁ%gt efr?tg‘%uch as
lubezagaenhsodl;gﬁa end tehaam@ynmnem Sind @mdsyahﬂsmhomimmtammth as pilocarpine,

gents such as r@sﬁ.glandins, anti prostagl andins, 5
carbaghQsPRRGPHIIAC MGG/ €Brs, i ncl uding anti gl aucoma drugs

i ncl udi ng bet a- bl ockers such as Tinolol, betaxolol,
[0106]eVvbluaodwit of dtvgrassaziatedawdh mmuggblava dewapainegvery depending on

such as Bj trav anopr.ost .etc
the PP laRTRE s Ay AP HSL e B Bret sk B PR BRS i g device i
inten8& 6 UeAURrdRe theharp&nSﬂ{c@rﬂh%wdé@%hﬁé%r@@hﬁﬁvennon present a variety of
di chl or phenam de, di anpx; and neuroprotectants such as

shapdsupessaind dehvmmqghmsraﬁ the aheun df dogpeinsthted it the device will

deperg a?rbi% n%ﬁlcu 913582535%:05%0%&; tl%nnfa Stieﬁrea e%arrpd t?)g fB%afg.iaHd duration that is

desir@MUidhicOé t}férthlﬁa]@éﬁ%@ @rfatte Genetally! the aﬁbugrdfelrmg/ Bray least the amount of
devi ce may vary depending on_ the artlcular(hﬁfnt
drug thabupRssiclease frorarthpdeniocs isdirerve toashicvherdemeedmipisigpsical or

ended to deliver the therapy.
phanﬁ’ﬂo?% %aﬂ?ocﬁ@’/ﬂl gtgho t{tf% present invention present a
varije y of nd deljvery mechanisns, .th
1010 ol O@fneawﬁa]a@as Al AP QIR QR TP be adapted t
prov1qg B& d)QQf dhe aPQHﬁﬂ)CMkeatﬁatqg SEiemtIMy S&BQ/'tBé %ratpeutl?c%l]y effective

treate dosage and duration that Iis desire
drop fmra(nfhreatmertt he a$ t’meprapldutallargeﬂfeemeutlwﬂmge alithya, widheafety margin. For

t of .d
examplro by el Rl e G 3t ity Ve BPRIE deels fo” PAf¥udedHerigds that are
no mbREh&AELS bf ﬁ@j?&méﬁﬂ ReiisoiEs drﬁ% doﬁﬂg@m@ﬁ@é@ﬁhﬂﬁl'duhﬂg ah iMfial bolus or
system c effects 0107 odi ments of

washdel pepiee pf dleanit oas tagthraeriayp rtl@sl@mlant 19972 ﬁlﬂlifbthe émﬁap@etlc agent at a rate
har i SRR pghe BTtk SRl {ig R BBl Bl drop form

dosa%f f Bort dxefipled Qi anCr/BRagé sﬁstﬁﬂédml’ﬁasél@vaf‘of 100 pg Ut &g, and an initial
ar ge therapeutlc range wiwth a wi de safety margin. Fo
relea@xrg}ﬁﬂfé 00 Qrﬁhl/ WOgarer fanttae apeaunt of H@lgelylélaw t¢leased is ]ess than the 2500

ng oftd}l&%ﬁﬁﬁ S’g %Fe\é%s!n fa(a;o ent gﬁghx%%éi tBQEe %Qat’l’hgﬁrﬁed "8 of sustained

releadeOlesels] mtahyall}dlbﬂh)\n gh@znnanmt of dhu gbﬁ) h ldlSop)éInd/ (Wahdsp’smdmmlstered daily
i mpl ant can

allow&thq gd\@%fem?%g#sgﬁlg (ferp%e%éltﬁglh(e ? 81a], %[%guerg %)?Hﬂ]&to aghleve the desired
thera é{pﬁtkﬁﬂéﬁta{/lltﬁ/a Qii@heetd prﬁlpglh h?hl?é"ﬁlo?dlﬂggn [BHE&RSR dr@%ElsSive amount

bel ow the daily drop form
of drug at the 1nter1ded site or region.
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dosage. For exanple, with an average sustained rel ease
| evel of 100 ng per day, and an initial release rate
w@200200026t 0 1500 ng per day, the anmount of dr URCT/US2007/065792
initially released is |ess than the 2500 ng of drug
that may be present in a drop of drug delivered to the
[0108¢y eAn Thtesdedgedod sétiok nsyshednredativelyshse peeodbbtime, for example

substant aII el ow t he annun of drug,in a dro
i a7 bR -G i FHutsE P By ot e bt 46 M8 (e os the use
of prL Quir5i8h1RR B st ut f1 841 AREBIbE EAkiedoi ke BENISAIIBL aﬁ’(ﬂﬂl@nﬂ(eﬁfor tHridr (such as
to achieve the desired therapeutic benefit wit
in thewiagieo tsgifusoarizgatyhents)whor craraploineinglty Giryeis doreq ireuEingrbasis of use of
the d&X& ssive ampbunt of drug at the intended site or
é ‘'on. 24 WD 2007/115261 PCT/ US2007/ 065792 10108] An
extended period of tine nmay nean a relatively sh

[0109he rfiasgxanplej #drugfsgeh es&&wlel mﬁ?%t@é%etfdraqﬁidwa@ (pgraréﬁe%tsve)
t
adren}é\é&%ﬁ:‘égbg ﬁgclgﬁ%%@nfg%fﬁe%gé g% télg dgglrgy g(%saq_@bégsr glve\gﬁr’? Ktended
periodof fitdk otidhcss, 3 mbethel @ssee aronSAs Dselatinly typidal epsed vime between
| onger (such as in the case, of glquco treat, nts%
physifigp Viska | el PR A Ftyapreoingriomicsl deen thergy gyt aglgpcoma drug,
althoﬁﬁﬂh@ﬁewée Lk gl%\(/icféqpeatnjrg& CHhohf¥: oL XA Quraftotl U 18 hbee month
ate, a beta | and beta2 (non-sel ective)

exmnaureﬁéﬁ@uumceﬂembopfwhndblmgw&gsnbﬁwanZEeOGSEQIQMhﬂhameHy

being?ﬁ%ysiﬁg/ifgg@ o fieh STHBH KAt GPE PP RETbaRp py bt Bgee of 40-

60pLei ?b&ﬂn 0t WREY thdpbMly Bl A0B- M|l§in%3tyf)f%llﬂb&hg@cﬁﬁﬁlg of
|en er goi ng topi cal drog t hera

Tlmogﬂ aue drow. dhetg mmbeanm@ughlteﬂh& od@pﬁl@@ﬂwul QYoheiche deop left in the

tment for hor.t er | 7
eve ah 2L 1 e ERARLo e 39Gs Rl LR W e iy gy have
bloavbﬂﬂﬁﬁﬂy&lf 89-309, WiER RestthatFrdmn g/5t000 Lg, fbl}/@daﬂﬁﬂé ¥ ug of the drug is
bei ng 2 / 1000 pL. A drop of Tinolol for to al
avallzg)'}quo, tbg@yeo npg]ob@ggpq:r?lly ApRlisd tWEﬁ?Qéladf s orgep 5) pg is available to the
Pi.Ca

eye e{xéﬁ da 'Hu%e gc% %gieggefgge\-}— Qé‘@lgﬁf%ﬁ ]H @ZO@(?]O%SO]' ecr)reexample
720pg;eqf t]baedmg ;fmoa(%mzt}e by3 &%n(hg Rk iendal ﬂeLeaﬁ‘e Iﬂ%dmg wohkel lﬂbrcm)ptained

left in the 15 eye m nut so, ab I
within e dfv1eg 2nd eles traa?ff » e PORGReTOr AR Ao PO e Ta'ee drug can
be snmlw (%nlteﬁ}?éd ot the QEV1§Q arﬁpe’f%teﬂ’m)moﬁ@ﬁﬂ% hRbcHI SRR (i’aénol@) and

to 7.5 g, for exanple 4 g of the drug is available
othertdnegsey e mahnpmdioilai ® Tgewebdal |y applied tw ce a day, so

8 (or 3-15) gg is available to the eye each day.

[OIIOIh e@&f’lﬁ{eﬁnalﬁy AalliniesNuiey T iMb inak@fd &b BvdilaBr i 00 58P and 0.5%
for exanple 720g, of the drug for a 90 da

ay,
prepamtloas,rmgtthﬁ ingtiel dntiad carebehgEp tTkS REF dgy QbQﬂl@%tsélutlon A 0.25%
el uted

conea§BRRRPT B Ib PR RG0S0 2eonEaRt LU0 i R B dg g ganity of

Tlmottﬁ r&lbdeh @£J}1yda9qmn@t}fé3ﬂu§5br% Rén BeRbLAERGN &) 18 ﬁ%ezfdﬁrday Although
ol opat adi ne hydrochl ori de (Patanol((?) and
€

the s@tamge;d release qrantierdebyercd gachtday frompthgldevirg mg)vary, a sustained release

nqe avai l abl e s Iut

dellv%rpf f\;/a‘it%a“tﬁ/% er. day §oIBEsPRAds f0 3t 133}. fb} epalr-rglt ,?%)nlgg oﬁ%dn?lﬁl applied

with twWd dropd oﬁ@@.ag% sodtioae | drop tw ce per day of 0.25%
solution. A 0.25%

[0111]) For example, in the case of Latanoprost (Xalatan), a prostaglandin F2a analogue, this
glaucoma medication has concentrations that are about 1/1 0™ that of Timolol. Therefore, the

amount of drug on the implantable device, depending on the bioavailability, would be
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25 concentration of Tinolol is equivalent to 2.5 ng
per 1000 |. A sustained release quantity of Tinolo
w0 edogasedl each day fromthe drug core can be fPrPORUSIHIOT065792
3 to 15 g each day. Although the sustained rel ease
quantity delivered each day fromthe device nmay vary,
signifacastls i e negprogineatsky 20del3idweranddfpiablbuil 81 @y gpdpr batgnoprost and

corre nds abo 3.2%of th O. 250 of Tj. noj ol
otner SR Rk G d Pl el Seaiogdre Mufin SR pagier than
one r&Rfire@¥éPb&a biodkérRIiG@s ®r 0hn lh(ﬂisaﬁﬂﬂé asly foralon gamelea@e period.
prost agl andi n F2u anal ogue, this gl aucoma nedication

as c n re f

{01 I%Ii A (ﬂ') g%gel?{e %r @taFn?%Emﬂ 275 @g?PL?t%a&pgé‘Qogs%g% a 50 pL drop

voluﬂqfﬂ'ﬁrﬁéiéfakﬂ assieing that spelY 0T, Hpg idteedehofvanbtedattdr tinstillation, only
woul d be 25 WD 2007/ 115261 PCT/ US2007/ 065792

aboutsj (Wriier picdame Tairssep the ghpFeRshen B j-apgoprogadingel ipds, this amount is

effecﬂ\)’é)fnqgw}aﬂn%RDP for QP Rast 24q{ouﬁatmgpp%aag@ondq}c%rseveral dose-
prostagl andi n anal ogues I's also translates

respotiew/stodied mastuppan ofiht DA her Xatatah eiThe Haves rorged frequi 2. éd g/mL to 115

or..a beta bl ocker de ery or can house nore dru
ne/ml A4 ABOD et C e i3S of Lefpnoptom: S g U Bk andaper day, was
showﬁQ@B@bﬂ&n@lb%we?velS eRth Ok 140¢R00RE 881 2. 5?&2’1813}%19 of] §Pg@$—L BID

drop 5 volume. Therefore, assum ng tha 8% o
conSIzteatlpgawesabpu@@)eﬁi%@f merimPe@dlaﬁtoerof ithres¥0 h/eutli QP, dose| Based on the

assurf ot af s 121 P Fraon PR iR e L ilRRie g s wr

drop,vhitIP¥&Rltdia dnPatoRt 5@hg kS%}S&f B ROWMiSing in the eye after 5 minutes.
Pfi zer/ Pharmaci a conducted several dose- response

o 5 B AR P RS S P o1 o
cent, T o€ Ui &bk, aﬁkﬂ)ﬁﬁsp@élf hahﬁﬁdmﬁdnsstthe Béhdegitations OF L.efan@so& may be

pday, was 10 shown to be optimal. However, even the
abouf) H\j\gstor adgg;gnbfthai of glnprFowX@pplfgWﬁgagy @vallable solutlon
[
o PR3 STt 0815, SO S0l ) 7 B o
drop aerlday5 lm glani enmndmtsathedherpp@MCdbsef&CGQScqn@emt&atlon of drug released

t t |t |
from S0 cgreh o S oo aOHERETIPHG. pRORHG '3 0 af Penday, for
examPldWHo8880 nd Aldding fealBAMh RIRRAN BB 8bility Emilar to TlmololI For

concentrations of Latanoprost are about” 1/ 100 h,
exampés, theSingamt of drivgondlie Mplwitdile demek, ican bpsignificantly less— approximately

o STREHTRINS, 5 SHOE ST OpE R bR P o

Lata;ﬁipmp bm otﬁ@fnfsregt@gla;hdlu aRM8dlcab At hE @It likstai REERPI S Bt of
Lat anoprost are avail abl e at concentrations 0.005%

Latarm(@ﬁrqy@qsqzd,@qcédlay\nc{imvwea sqg}am;:dg@l,eaqgé)f 80ng peaAgy corresponds to
o STRSTE S AP N
can be about 1/ 100t h of Timolol, about 30 to 150
lﬂllﬂg B@rexawle frpthe sasecal HiprioPssb (i nggamga S%[g%?ﬁ‘rﬁﬂﬁ%“%‘é‘te
prosté@ f‘tanzﬂgﬂ.gbgﬂnﬁ %ﬁtléogrfd %(Eéatg)'rr])rﬂt] a}vtrc}gogénetﬂgéll‘?&ns &eVIa(r:eel/ZO or less
than t}mnoﬁ)"ﬁnml@nl’fﬂnem&n‘bl the hmosat Qaf[dplg)boadmltcei the ext¢hdel 12Basxf device for a

3to %ﬁggflthof‘lé qnégf;tfgeas? Aﬂper}zfié\f? t Otﬁl,egé av%ﬁ%ﬂ&?ﬂ%&p %o gallnfs canay less,
appr@&ﬁﬂﬁtteﬁgit a@@hg afidl %%H?Si 0- 7% hRoyaBitdatoprais hAd Beflogues and derivatives

rel ease anount
thereof. In many embodlments the implant can house more drug for a longer sustained release

period, for example 20-40 ng for a sustained release period of 6 to 12 months with Bimatoprost
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Lat anoprost rel eased each day can vary, a sustained
rel ease of 80 ng per day corresponds to 25 about 3.2%
wo@Roorhes221 5 pg of Latanoprost applied with a sP@mUS2007/065792
drop of a 0.005% solution 10114] For exanple, in the
case of Bi matoprost (Lum gan), a synthetic prostam de
and itpdestanykanthin deeredse g drugtdensengabore oameal stetdarsbitd o deryce that can be
ha e concentr {gl ons tﬁ}ar:kﬁa 1/20th or less than that
smallg Ef“ﬂ?)‘f‘i?ﬂ“” F apgadlo ejﬁfﬁ%t of drug | oaded on
the extended rel ease device for a 3 to 6 nonth
[0115 x t Gordmdraiadlyerysdablelsqiuimeti ¢rgcoriratines bf Bianasenrassiare €.93% by weight,
oftenggpveikr)%bﬁ? I {He{/haﬁygnz&%ugﬁﬁé sufs%ma %lg%(slgryrrantoo% 4 ots%lma%)prgsq released

each @d}aéaa@u@s aa0édlaifled tolake ¥ES00 Adysdreial coﬂrékpb’ﬂ(ﬂsyto about 2 % of the 15 pg
enbodi nents, the inplant can house nore drug for_ a

of Bnmel@g@rst anpdicdmidin viegle dep of 3} 9354 solpbien.e Wawlp ereiagion ovifjythe present

vl BSOS (3 TP 09 RO B e o o

someiréducder inviatrav@dar piésssredfoe eeasge 20 ta2UPng onBemdto@bstand daily
can also translate to a device that can be smaller

sustaipRG el e dpwges olel? fur 7oL Hia Gy BoKEesagR I i very. 101151
Commercially avail abl e sol ution concentrations of

[0116Bi nﬁir@pnamate arte 6ase 3F6loa opmisgiliravataf) i @prostepliandnd@a@nelegue, this

Al t hoygh the sustained release apmount of..
elaucBhataikateh s ng Eehcen diooh Hahgredsh ot e hes et 8f Timedy. For
examf)f‘el @(ﬁfﬁl%e&fal O aith1 P S luRYconREftRSBANAS 0t0v480@%En del¥oeBéd once per

pg of Bi mat opr ost ap&lled with a si ngle drop of

day. aw@ma@%mb@dhmentsnthe\mr&pquhcai edfecore sancentrdtieon o dgwrreleased from the
dev1ca g\g’re atyloc?ag §|S ﬁ?\g%tlj}sgg Qs%tglﬁner}(ﬁ?tga/r wds é]tltsqlfll Al {ijl(%a@gﬁabﬂety %83 far to Timolol.
Therdf&@Uthk iaBiduhfofl dth g 30 el itpl M DS e vace, ienemadplte BidatAlability,

200 ng of Bimatoprost and daily sustained rel ease
woul@bg@@@@cmtl)olegs thivalsetrangdetqia| (&ﬁvu:ﬁél'pjit @@gg@}@r bg gmaller than one

61 r

requ1%&$?fé1 ;)lo%fé of olg%rggl g%}rgﬁor]lfs'%?gorgﬁra E ofgﬁ g R)rngﬁr,t rselease period. For
examgleatlﬁ@mi)uﬁﬁdﬂ drag bo thel’tmplzhmtﬁe d@n@fsnztrr tadt 4igmi S cdrigtlesar epproximately

2% or less than that of Tinolol. For . exanple,
1100 reodql afor 9xaamaﬁPampé3550%1311@W%ﬁ&é‘hw&Wﬁggaﬁoé“avovmst

¢ 1h}E 8 QRGERET AltHEeh the siBRIed rel tof

Latangﬁgjggelmrgeﬂlsr%oﬂ% apeut [ %ga [y eff egct [ V(Se oC TEiease amonnt 0
Latanopriserdastd @ich dhy darugpry el wa@eddflcrlometdﬁ 65 nd@ei ¢ay qeresponds to

oo SID B0 S0, SSUTLIG LSt MO B0

amount of drug on the inplantable device, depending on
[0117%] hglntspmwmuodbm:nts,yhe thpkepwlictageni rgw ¢qreprrelaycortioossteriod, for
examg ! qogl,nofcwgﬁlc% ren%t e[é éltue:a)traz t&rd%eeologuqar 1§ ? gg 1%1(*:1 gﬁlPQ 1ments
fluocRiol R ACHOHFE caDbErctiabi@l from tie ¢paEANuY e&id&ﬁﬁeel’ﬁ@ td te retma as a
For exanple, the amount of drug on the inplantable
treatraieny ferediabesis meulsr gdamd EAME)y | ess- approxi mat el y
1/100 of Tinolol, for exanple 2.7 to 13.5 pg, and
[0118]y pit ¢adl$eywithiauhe é?cope I 24103 inﬁmtio'ﬁrtavm*dlifg&t ada the devices to deliver a
Latanoprost and ot her rost gl an i a anal o

high 1RO 20RE TSGEEARRADTIE s 3 e T 5ORREpget thereof. A
bo]usr&*tﬁeaa%g rgl%){seg%g (K@fdfmafior® Hﬁérﬁérﬂ&%lé g&%@&@fthﬁﬁs

ng per day corresponds to about 3. 2% of pg of
immeRiaely pilseshve@ppihe exir o telr BlnsiAsghe pdiyorsr ofp @niksG046stact with the tear

or tear ?Jlm the solublhty properties of the polymer enable the cap to erode and the drug is

released all at once. A burst release of a drug can be performed using a polymer that also erodes
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[0117] In sone enbodi nents, the therapeutic agent may
conprise a cortico steriod, for exanple fluocinol one
w@e@rom2ee, to treat a target ocular tissue. |PCT/US2007/065792

speci fic enbodi nents, 25 fluocinol one acetonide can
be rel eased fromthe canaliculus and delivered to the

in thentedrionacaadilm bbieﬁainnhﬁbolfymer shlalibty. ¢n thicedaarplie dendrug and polymer

0118 is also wthi the scope of this .
may Yevaiibs oot dena oBine daist ot et HeF OB pEvanel [ diggolves, the

drug 8 '1&%6&%&&9?@6;{5@5 & h%hlo‘PW)W ?él@a@f? eaté 8t e dPuPQuitPbe accomplished by
rel ease, a burst rel’ease, or conbinations thereof. A

changnmg ths solfubtlhyeOﬁlhugrqdakﬂem@lmrémdo that theelrdolapert tietgasegfquickly or

o 3B SRl RERETRLE B D0l S M Sl g s
gels (FRABS thdde GPTpAG! owtﬁﬂmﬁ&ﬁlﬁtﬁﬁa&) nﬂErobﬁﬂfslefdnbiﬁsuIaUSns of the drug, or

solubility properties of tgmer enable the cap to
nanopariddle crnapsul#ioond dengniliog Olﬂéh%%lé‘é@f fdrygemelgede. A bur st

rel ease of a drug can be perfornmed using a polyner

h des 27 WD 2007/ 115261 PCT/ US2007/ 065792

[01195 alﬁﬁglctsgjéﬁhgr tear film based on the pol ymer
10120501 T drbuf ¥orel Brdphik& B BiePdpRutid ARnflinddmaRHalp @ PiRide si®Nined

be stratified along the length of the device so that
releawyfﬁhﬁethgr@p@rncmgleyt ﬁleltlaﬁ;rmeuap gg9lt ygratasieom fheydgug gore to the target

— di at .rel eas
tissug, ﬁg‘se:é?laglee qra I g%%%tﬁ‘% Shedﬁr%ler%}%l{gllc a %ﬁtdn§)ﬁéﬁlo% ally be only
sl1ght§y0idlhﬁb]b i the ddatiiheo Baos él’ﬁh]@alﬂohmmflthdrﬂjeeﬁc sgent kadissohed in the
| ayer rel eased qui ckl 5 slowy. O her nethods

matnﬁ énd ayaigble foheelapgondhe spr eaéﬂw&\ﬁét‘f iy dhighe pesiransytic agent
o ERRENER o3 U el bR A psggion o
the cdrbéo theugr obtear fianopabé fetdtal @rthapsicentraton, of depamruiinggan dissolved

the size t he drug, nol ecu| e. O 19] DRUG CORE [.0120
in thepRairigr diy2 Ejigr eblﬁprpp@gsatlpﬂéL?F?é géatér?tto sFRraEHe dectt from the
core @B@fe’a@!}rsteér%lm O HG RIS bRSArES of Ble8RfAX A whitd the therapeutic

herapeutic agent. The therapeutic agent mgrates from
agenttdlsobaestglrmmee fic embldineatsy dte ratejod snigratipo froex@ilﬁrﬁhtg core to the tear or
iliary c Tetheraetlc nmay._ ..

R T T R S e R S
therap Wik aBertWsbIvalAHRE dAfg éd"@ﬁﬁ? BYlcbftraiRand providl tﬁ@ aésied rate of

In the matrix and avallable for release fromthe
releawfftm@e@pemrqageeb rlehetharapeunis agend indhaded e the @ragnnclude liquid,
sohd S Lflugg g?ﬁe({a ér)rr)%tgilrle &S g Sér%g %ﬁ% A5f4d ?grtlkglﬁte??%c%ortlcgss%n%d forms of the
theraﬁ@ih@ agént! e a pederral erﬁlﬁiﬁlﬁmémtl mbeiarg df!ﬁe t@hpitied atstlicohematrix

concentration of therapeutic agent dissolved. in th
contaripg the therapetiqiaesn To¢ thernestibrgrat MK CompEs liguid gf solid inclusions,

r

o 8408 2o L ARSI Gr S0R0 AR, QA0 et
the sili@brid eatirin. Wwhi ch t he therapeutic agent dissolves. In

speci fic enbodi nents, the rate of mgration fromthe
[012?}r U@h&%@ bR Lh&okBRte Sle orliféte bﬁdclompﬁﬁlﬂe Bextdpsehp@le 3f providing

| icone“fonnulation. In sone enbodi ments, the
a sustamadenlbamqf thre tbf:rage)lttchgmap ethoughthentrugl cars i deseribad abhee with

respe?:gtpgmge?r{b%pgpa%gggmggg%] gg 3 d tgﬁt&ﬁﬁuﬁét%@g&ly no;f,ﬁ)éod’egradab]e silicone

matn&hﬁﬂﬁ%@lﬁ%ioﬁs 80@Bnigetiteetheidin thadisie, BRNirif 6drdden include
i qui

structures that provide sustained release of the therapeutic agent, for example a biodegradable

matrix, a porous drug core, liquid drug cores and solid drug cores. A matrix that contains the
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solid, solid gel, solid crystalline, solid anorphous,
solid particulate, and/or dissolved fornms of the
wo b@rapeest i c agent. In a preferred enbodi ment, PETTESTHOUES792
core conprises a silicone matrix containing the
therapeutic agent. The therapeutic agent may conprise
therapqugjgiaderdcas bé iqjmed dtoys tighes bioggriadable gmmpl-eiof¢gradatle polymers. A

non- bﬂ%iano %’)I\((}ziltnglgd{og %%:IS nge S1 100?%gcrg/?tt?scg% trl}g]ﬁrj%sxlgolyufethane
polyur& k] hgrchs% I POy &R €e.6 AN ACRONI SRon9 BE1. @¥u PEHt @e Nemours and
bi oconpati ble materials capable of providin

Companyt Wiilweigetor) lRES @obpranyéene neal Wisbatl iasoghuane &mﬁal?ao%@hnded PTFE
b .
(ePTIé 12)08 Bfgtglerf&é% He%ong?§ﬁﬁkpﬁr§ c?ll, )Q(Xt\?muci@ﬁ cgll%egsf(gﬁlheé la@\rj silicone

rubben qmljmtloﬁagertada@bihelasa Illtfadngh 30 cralar wxighit phlyenhgzleus |prm&arbonate
of the drug |ocated therein that. dissolve, the d
urethigy gOHFF R AN IdT taplreeses packdrtdiniv okl ag aneImOD titanium,
| t R
s 8588 B e REUL S CREOR" A SR g, . 1
CONHOHROMIR U froml G?aipdﬂelg\/IekafsdéorpAVﬁmmssmg,IM) @ohmdegrsdz{bﬂredrug core

28 WO 2007/115% % Cg S2007/ 065792 theraﬁ |G age q
can CRIDRTIEEON Y FRY€ P} (g %POIWBSe oY pretey, hydrogel, polyg ycolic acid
(PGA}P;%I?I%QI‘?&Q:H @fﬁ‘bﬂl)e p@l YIRS acifh) (F’LQDR)bb&QQQQ%@m 508*)" (IPQGA)
core’ can include silicone, acrylates,
polyghyrojide.arohahdactidsopyimidddstide pOW@InU@edCIdSb @IOIb@gtxenone

polyc%gwgzg}%pe m%od}agnpgégchc 6%F)PI8F (?Wﬁ%ﬁ oxnde copolglmel 's, modified
celluld&d, )ébﬂég'eﬂf;Bdl%rﬂﬁ)‘éﬁﬂseﬁﬂylﬁ}m:&@)outﬁ%t@Gﬁtﬂiﬁﬂlh?aﬁ:cﬁ: polyphosphoester,
(ePTFE) pol yet her et her ketone SPEEK) nyl o
poly(alpha-hud@x ¥ @Islrihgwonﬁbwmﬁ thegeahy 1msameembodimghiée drug core can
I h e, ultra high nol ecul ar
(mnmﬁg%xﬁ%g%oﬁ88§%§$§%:ﬁggh%@carbonate grethane,
pol yur et hane, polyim des, stainless stee

[0122)i CRELBASRORTHERADE (T10-AGRNi ATIBFFRCTEVE WRBVELS
stai nl ess steel, cobalt-chrone alloy (e.g., ELALOY'

[0123]y o Rhemiatsi of rejsessi of e threapeutis agenigian bejrlate @}hecgqu@vgawn of
I I r
thera%e{ug?eg?ggig%{)@e% %ﬁtth@ dru Cc% % In W@Qlﬁtﬁdd;%ergg’é&e déﬁ{ézore comprises
non- tbd:r@plag]rcalgabk Glapé)ﬂe)éﬁﬁbt&d t@pk@hlcﬁ& @I@ﬁécﬁdﬁubl]’ﬂt}ydff@lgfeﬂherapeut]c agent in
pol ygl ycol i ¢ aci d | actic acid (PLA),
the dlﬂl& cpre: - Thegrometh %r@p(?ﬂtw(aggrlt 'Q)f th ep%pg COLEGRY @@pp@sea}aqlﬂ)lers as described
ol I
herené gﬁl]'(%l 1\éegt ‘Y l%gxgn{ d))/id[ger:n C(ﬁg cgr(l: Il-’%g Q(Ftédjﬁ )})é?\ggea Ig]hgndee351red solubility of
the tlmrﬂpyatapag&hamttbﬂmatrpol Eﬂl}jlemmplat the cpml ogh @cmpose hydrogel that may

promg@ sph{%ggé %B%c;rpglggg)t(rle%g]eg}g %glglts&:ng em%odlments functional groups can
be adB&d IGIMQPS’I?MQHW}SI@%% tm&ﬁwyﬁﬁﬁlﬁﬁb ofRRé m@ﬁ%&moa?g%hﬁh the matrix.

15 poly pha- hydroxy aci d) and conbi nati ons ther eof
For ekamplonnetryetignosps @ntliwttdchfgl te siliwonapolymenpri se at
| east one of hydrogel polymer. 101221 RELEASE OF
[0124] HERABEI Enfboteiddts, AddiErESedY YEuddd\Entdd He3lelchbekinad @ of

of release of the therapeutic agent can be related to
therapgytic agert e Hor etanehe, dhe addafeyes peaythcqisad engongiios g icoregniration of

thera}%&%c%r Ses?gﬁ&«%m Xreggpg gélﬁ@lﬂwof t{a%ﬁ}e% légtlccg efit i 1t in tlae drug core

non- erapeutrc age re S

so as t@cqteV thdacRagddshdtied o6 ﬂieubetrhpduylc @gerith@ht h@nﬁpe}uﬁqaﬁ be controlled by
agent in
providl%g appropriate molecules and/or substances that increase and/or decrease the solubility of

the dissolved from of the therapeutic agent to the matrix. The solubility of the dissolved from
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the drug core. The non-therapeutic agent of the drug
core can conprise polyners as described herein and
w@dainiszes. A pol yner of the core can be sel ece@dUSm®07/065792
provi de the desired solubility of the therapeutic
agent in the matri x. For exanple, the core can
the thcxappmcmehtyrday)g@telatthhto theyrydrpploobnt andéal hydirdpihilyc bperties of the
philic treatment a ent 0 enmbodi ment s,
maurif Y6 PRBIRs s PR B SE D tafiaR BB e iy ggn be added to
the mRIrRVAnd@ndyN@cdes m@%lﬁahgbd,ﬂHytiyo;mfhath@fabaﬂfc&h@@wm €he matrix. In
agent in the matrix. For exang functional groups
additiespiland hydionbebie scdcuics oné cipobarsied g tre2ujirix and oy increase the
solubqqygphﬂﬁ éhob atgedatx%nytea?gﬁranthb %%%d to control the
case Rimetics o erapedPlc agent. For exanple,
he additjves naé be used _to control the caoncentration
8

|0125(Lf Ingtpad %fpﬁ?d? pediger H cWo}lﬁl(grtb%gqten@f mierg werhased (pfgthe concentration
t

of thei%ew% Ll %’g@%og%&?g tﬁ@ﬁggﬁggﬂggsggg zinrgz% ?1; t&gg}—% ﬁ)ge EAN 8so be

c,ontrdslltelrtaya&mhlthne dgend ratd bdragimipiatibh Yromathe bereao e tatdeesitebyFor

ovj di ng propri ate mol ecul es nd/or ubst ances t.hat
examplicy s SRR P by b tore i (iBicrsaps, Tggratef gnigration of the

tr eatnqén% §§’én‘{ &dnd the muﬁg cdrd® thOIrBABHL | &nd 208 Ief &poli&l Sl Xrea of the
he Solubility of the dissdlved from29 W 2007/ 115261
drug W MISAOGTds0 BlIx7AR oftrhigrative mépim:hcmapagemgemnf;orb ¢he drug core to the
related to the dro and/ or hydro
areelTs D ARE e SUTHEe “HRCY T GG PR GPARBULT G @y neggber of ways,
for ex%m)ean)ﬁéﬂcfaékéﬂﬁmnsoftﬁé AP susfabd 9 RS WaE Be KadthelR&posed
to the matrix and may increase the solubility
chanr@fs qwde%%wuh ¢he tharraipeantiilo, @gemitltlfpmofith@emtscd surface, protrusmn of
S d n
the exgggecf dsutn%tff o'i‘he e ro?eg(dh %(lﬁ%gé) ca%b[fenrgegg o?gl%seoé E (f ﬁ ¢ Pf" %a)llts that
dissok ahy CH’aO@H@bioﬁEls et dRatheax@RMissbWed. Nidydrapéls may kb lused, and can
Instead of or in addition to controlling the rate of
swell ip izatq AVISE Sd#r eeexPREEdoHaeNUERL Poh hydfoackdian gbsgtbiegnade porous
to ﬁlrg%?f}}créikéﬁl‘é'ré{t%lfsog%g& OPHE 'tl%%]-r?ﬁegﬁc Syt ace area of the

core can a contr tO attain the

B e T R e T a—

combﬁ{aﬁan (%fuc}ti Bene QArBetiel disdidied GRS Mafgit Nat @28‘3%55“(9&3@? I Bt example, in
10 treatnment agent fromthe drug core to

the casapﬁghaugrrm@treaamdntaltsmmfl Healesigapo toeiteas a phiaent \Aallheaulopletmestaglandms

lecrease the rate of mgra
or 8 AL ! SRR aephY e e Pt (S plggteh such as
Alph$iah®; orﬁfﬁoﬁg}gﬁﬁﬂawi tabehiabMa dedseimfbitirug core can be
increased in any number of ways, for exanple by any

[012'@ U rl%g%éﬁxﬁn a(ﬁrug 1m§1feg}slgei‘§d %)é%]o Elgqyio%g%%% g% th%a Ql?os? ﬁrc'sc*,?sed in US Patent

Publit&idh NU. 2063/00557lomor 14yeeng af biostasit pblygheex@adeectitsadrih &SeRatent
protrusion of 15 the exposed surface. The exposed
Pubhgajwpé& 20830 b%97r3réd EeHBNAQLY R NPResHed dayibsrsedt tosigpergorate drug into

the d%f@e"so .%glrngégl&o%%ﬂ&?a@ 2 S‘sEl"i’gkﬁ n&@‘ﬂ?uésh%\g\g?flﬁnerDmgs

SSO S may é e use can
(Polyhmeris lQﬁpdratiqirr, Pwicataway,| M) ger deengmed adldepuadeanty mtetherapoativally useful

hydrogel s can al so. be de p rous . to further rea .
compphssad @hytio ey InSF 1Bt R e HEr i detadg L U8 FhEaefubtication
No. 2695/()0@8"1’21 %Eaétmab@f;& lrfa@eypopﬁeﬁye%fé@ﬁée ih G leHERSy . 'Shien delivery

|ty to release” two or nore rugs In
polymers may be employed in the devices of the present invention to provide a release rate that

is equal to the rate of polymer erosion and degradation and is constant throughout the course of
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20 conbi nation, such as the structure disclosed in US
Pat ent No. 4281654 (Shell). For exanple, in the case
wo@Rooghsepma treatnent, it rmay be desirabl e t oP€T/E81002065792

patient with nmultiple prostaglandins or a

prostagl andin and a cholinergic agent or an adrenergic
therapint Supbrielverf lpetyandr mek b )J§edsa$cd¢v'@§ coal-\lqgh ayanthe ¥ormoef microspheres

r ost agl.andi nd,a carboni.c drase in
tfora g Rgt 1HJegt&B e?fslbcll? as 3rrEIS§rY%?@B?I§Eeé%P ARVER gr%mfy ¥uég1cr polymer
deliv M$¢&h§yl@)h\ asiytinese Musel esgd dtﬂué-ﬁl%l‘?ﬁ@ BiRtent ZBention such as that

Publ i cat fon No. 2002/ 0055701 or |a ering of biostable
descrppsil ynbd atent Hukleqatipe ol A0 IPRO_t Carperien).caditeshnplogies available

5/.01297, ain polynmer processes may be used to

ﬁmﬂ%&%a%%%%% é“ﬁ?ﬁggfnto t he deV|ces of the present

i nvention such as, so-called "self- dellverlng drug

0128 Ingpystie praadimenolby vy SoreBaHY %&mmﬁes piSe édamawgf)l for example
hA, Holy n
51l1c05g, é?%leﬁc%)gﬁl E%:lﬁs‘?org%g[i}segﬁg Og?{% g Bﬁ) 19@4 Wich are very
insolutié m:\uhteSandf diehtie soldde an thecknczlpshl‘ﬁtlﬁ’gtimgtco%ﬂnhﬁrmaﬂ’l’mnnclu510ns
30, No.. 2005/ 0048121 ( East her epy .i ncor por at
encapeglols dW e RO GRTRRYP- Pk ROITE PResiggs iefﬁ%lr Ol wm to
aboutbﬁ)o‘im? Leywed THE diiig lrféﬁ)és&ﬁ%a@éomﬂ%ea&féﬁptfoﬂ QU Bnmh@prost
provide a release rate that 1is equal to the rate of
crystgig|apdter dexpbss ofoibrior cegpbcith bntaa@m‘o:sts)llc drstdawg inclusions can

: hr.oughout. t he course.of .30 WD.2007/1
disso 1 ORBOB OB Y S5 OB H OOV e VAR b ey wib the
drug, 76r 48PS BRI g A ARInbP@St AT inkdtHeRBlid @fdglc@fe matrix. The drug
m crospheres for a drug depot injectable (such as a
dissolved e thgidrugeore etk éé@ﬁﬁquﬁ?de@ftqﬂdm diffpsipuyrirare ﬁhqﬁaﬂmg)q‘sﬁérsurface of
del i ver oV | s V,
e o A A TR LS S SRR B B i
many%ﬁtﬁfdﬁmaublheﬁ afeil@itiNg steg 00440 HENGES i{ Carspembethe, dragiffom the
technologles avaj |l able 5 from Medi vas (San Di ego,  CA).
surfaqeafh diug cgﬁe@ﬁmexeﬁqféd? Heriea hlpy e%ﬁhe grigaiose Watrm iy substantially
S
satur&gd;?/hgz}gez%l"saé,l gg%léle]gntlgﬁliﬁﬁg?:g%%eﬁlg tlﬁﬁ@ﬂg n&he Lﬁe)pﬁg ﬁ‘lémmal and do not
contrﬁmm}n gmﬁsanﬂl@vltedwl re& oftdnehdaivery eoﬁglsurfans mieal bf theidnugvadre exposed to
an lightly soluble in e encaps drug core
the b ¢ TpHY SPRATISPORLS O'Ie‘ﬂ'b‘&ﬂéﬁffp&?e’] LS P gnie dhptear film can
be suﬁﬁﬁ‘ntgﬂf&)ﬁs{tﬁhtp Wik Gh ?e?atnﬁlv\i/]ﬂgth@'ﬂfr@sﬁﬁt' 190@11‘[1%5 QEEARRYAat khe solubility
0 about 100 pm acr oss. ug I nclusions can
of theckhmpapelse: ageyisinatater ahd nncém&qnlvelglt wﬁt@pimg tan effegstrasport of the
for ex atang r ost

arug B e PG Bt Borte i S Rl W B PER g gs neany

insolGH18 ¢h @Qt’éﬁaﬂm{arsla)%oﬁiﬂ)ﬂlt*} HOShRALT Moy 093¢t B @2tR&yaFdight and a
core matrix with the drug, for exaqgle di ssol uti on of

molegidgrame ghidsam @b@utu4ﬁ9@rqmﬁém9b|tq tbayt 10Cwemsmaly i x. The
drug dissolved in the drug core matrix is

[0129]r amSspayt @ﬂbodﬁhﬁéﬁiﬁl t}ikythd’é]ﬁéuﬂﬁiagéht Hag @wextyhewanmbslﬁyl in water for
surface of 15 th }g core into the tear film

examgie fgorg @beuti0033p bgwr& i W%%@Q? & @dwwgﬂlh 3 W@le&lakagwq&ht from
aboutgzeﬂw gl'ﬁp 89:1 rﬁgl%t(g/ ?t a o%tt ?1%(56 détrﬁ)g anfl ‘?:preg(ﬁll dotshle in an grganic

ery Is tra fromt surface o
solvehheCyllespodn rAe((h@at)ns x scdddposie ain ncplebhesdlﬂahtyfaflzmMA@/mhat 25°C, or

d e matrix is substant.ial ted wt
abou@-ﬁ@%ﬁ/gl;we&%f -Snfl 3 gl aﬂﬁ%ro%%bﬂMW i HoBiHmohe LatanSpros
(XaldiB id XpREBghdin Tl AFDeHO aNRfuid oil at room temperature, and has an aqueous
solubility of 50 pg/mL in water at 25°C, or about 0.005% by weight and a M.W. of 432.6 g/mol.

Bimatoprost (Lumigan) is a synthetic prostamide analogue, a solid at room temperature
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contribute significantly to the rate of drug delivery.
As surface area of the drug core exposed to 20 the
wao e@r/1ii2bm i s nearly constant, the rate of drUupCT/US2007/065792
transport fromthe drug core into the tear filmcan
be substantially constant. Work in relation with the
solubgrtg srewhter nivait i gmlsnggestas 26 Hator OB Y8y wibight,tapd haf a M. of 415.6
herapeuti c agent in water and nol ecul ar wei ght of the
g/mo rug can effect transport of the drug fromthe solid
matrix to the tear. In many enbodi nents, the
{0136 heWa)plemriebltiag enth th&sprm:efmt invenfierswiidgies that nefatadly cgnetring
0
surtag}anta it ﬁlg AT 51']135% m%faé]&% £ g?rf%an‘?#oar}d rp%&s%%ﬁigisgﬁgggffegt lrt)x)émsport of

the d@igahi&sb el in the salkPthatri2@én g}ﬁ@mé fothe tek® HRAL The dﬂﬁémore can be
enbodi nents the therapeutic aggnt has a very

adapted Iruispipqnsg tq the grrfactant fipthe teag Alp|te PFavirts suplgined deb\sf%/ pijthe drug
0 C r

into t}q@legphh{n) % t?prgg%ntlgrlg\%cis lc'?eo?}é%(m élg Irin%gf:Ma éﬁlgl%o é%ﬁ%g%g from a
patie/popllatiemdor aahfpamll 0 yatizatsutoge tearsadre oaslgﬁmdcandsmhl\yem for surfactant

C%clos or| is a solid with an aqueous
contegp)| Elgfipy ?59’ 12ﬁe@?lls@tﬁwaﬁtmzsévgdhatamspéﬁaaky o uhbeipgyater, for

a i

examg}é rﬁ%fogwglar}eag%}pa?soo'y Iﬁ%é’)%g g a‘glﬁ cgﬁi)axg:hﬂrg&rﬁgx)s etllgﬁ n;;ﬁrgﬁ]eé 11 buffer and
wmmmmmMNmmmmmwdmmMMMMmmmemz%Mﬁmwmmmmh

i3I0 T Gb it 2 SRR ol S 7 e onse o h
Suﬁhamqaﬁgmg@§qqg£un1gan) IS a synthetic prostam de
anal ogue, a solid at roomtenperature 31 WO

1013800 by e Eivene R0 g5 e e By lishints “EhaS piioparticies o
m1c:r®aMch deperftiln én thg/siRlof tHeGdS0duI VW te ddliveRbatiePfs Wtdrfireactive
t he present invention indicates that naturally
nano gl gpmpagtionsfiof erprasites g napetexared furfaggs (grovatiemppréace
c. tr
reen LR A2 5P A0SR By SRR PRSB fon”
1ndumﬁg®nh©n&hedpambk&nhahbﬁhe;dmugaﬁo&eoﬁﬁmxbmaadﬂ@imQﬂmndewcm

response to the surfactant in the %ear filmto provi

(pSividiatldmeds ) RDEPiPiaP nepReagy Biglemsing tpige! sasshve Fql}ﬁta@ehver a
drug [AVRRPRYLH C | evel s. For exanple, enpirical data can be
generate§ froma patient population, for exanple 10
ent s ose tear %Ue collected a nal

d d ar .
101330 RS DGR e SPBGFH BPBTFTaS & o HUTQ ot Gydgfube sheath
with 5 @ﬁ{g%of‘é)éonﬂar@'fﬂggLétﬁ}ﬁﬁ)ré@ dBP&sddia VusH385 (A MBL £fedical grade
for 10 exanpl e cycl osporine, can al so be neasured and

solid gibieprar thelt seinteh agthgtmanx pﬁ@rofrug ddiviery. bliief @stalaml of the drug insert is
seale Wlltﬁ*%gc:uga filj uctgsé) \}Qi&ﬁ@% 43ﬁﬁ¥qeﬁ{c\%} %rlage adl”1€ Ultv ﬁ:’fle d{'ulg insert may be
placed Withd¢ tha hordddBel p@ittih ipfug thei IldcEi ) 4388 aah&sar does Hel@dniednto

adj ust the drug core in response to the surfactant of
contaghwith é}éli:erm,sq;qﬁ or tlp1teanfilyh eT}mlggeré@p@gtern@vh@ﬂ@g ipgert can be 0.32 mm;
and thPEhdth O@glnlnjnzﬁl%r%éligfaﬁg § ﬁée%?r ﬁ&%l’] %?e finished drug product

nano ar 7e es or mcr opp epen i'ng on the
can bs tesesdaflinidaly:nDirecedres dad dompeied B \3e7 ed14 liglhagsoprost, with per cent by

Iatent-reactlve nanof i ber conpositions for conposltes
weightisaneraat s aire 40 aug ?%égspe?thw&a%wgn@ﬁw Qeegall clution rate of

approximately 100 ng/day, the drug core comprising 14 pg of Latanoprost is adapted to deliver
drug for approximately at least 100 days, for example 120 days. The overall weight of the drug
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Technol ogi es, LLC, St. Paul, M\), nanostructured
porous silicon, known as BioSilicon , including
wor@rom2si zed particles, nenbranes, woven fi veP&T/U82007/065792
m cromachi ned i npl ant devices (pSividia, Limted, UK
and protein nanocage systens that target selectlve
core, grlpding batamnrv?ércaa%@mamg Theny ot af dreedrug 16¢3Aclyding the
nts

po]yI{Th(E]eysleevF caybe Erezé;fprbmm&?e])f )

i nsert conprises of a
et&heath with a drug core
rising Latanoprost dlspersed in Nusil 6385 ( MAF
1013397'1])% mgmhEedineriF-dbedrug spicamay slbteonéh thigitia loyelsd dgyel of
t
theraé&%c qg%rg efzr)(l J»\I%;d }g{c’%ﬁgftg% dll\ﬁle({%)}{%ta%}%?uetg%?t{‘fﬁlllln% @Pglg%ﬁc d;@%nt. In many
mstar’n.cxac,talntamodaﬁf)&f thedpaaic agemtdeleméh elsily &omlthe cdfeugayi sesidw the
? 5 plaﬁed Wi, t hj he bore of the pung k%g,
therapgigicleysfs 418 SO0 ARG BOBE PN c O NAE 1OEb Rt slaied
theraﬁ\éuttlia géﬁt Qgﬁ rctshff %P? ré%fdu‘é%&ﬁ)@()f fch'e}a'&ut%ehmyor residual effect of the
di anmeter of drug insert can and t he
therapetig tagerc dlmt b&ecc@nkgﬁemmth ﬁ'lsuledletzmeamFmomt of therapeu‘uc agent to provide
centrations.in the finished dru
relicfig AatiEht i ERPPeAR Il L PRl Buflis it 3088 Por . the device
may deéliver AR NPk Qﬁér’dagﬂférrhnﬂﬁftlapﬁ—‘é]fvegyperi@ﬁ| gk extra 20 ng delivered per
concentrations of 5, nd 20% respectively. Assum ng
day camhexeey nefieibleffashwhen dictpeB0 ageprioxélpasee Iatylems)below the
the dru 18,,G2TR risin Lat
theranltlgzg\ie g I exampK eﬁ% gp&r uagy f%rglgpprdgl)%t rrf; rug dgl caaglt
precﬁe(i)pc&ﬂ;)éﬂed,fa@ﬁnl@l)éﬁéf&l'a@ecﬂ&ﬁe gy Sot fdielt W&f@llcat&&hsgﬁﬂ/(ﬁfadverse
the drug 32 WD 2007/115261 PCT/ US2007/ 065792 core,
events frthgdiahetLat anoprost, can be -70 pg. The wei ght of
the drug insert including the polyimde sleeve can be

01347 DERANEL ) 1 S8R Tk CORE FEDTTLRT P of

Druglchfss apeedciibe@Rnt hhad heanasbridytedWagt diffeical tnpsLRBsSMbizes of 0.006
elution of the therapeutic agent. In

inchep {59 Bnigeles, and GARURENest andispa perenEatings |6?¥5%e le%smd 20%in a
sﬂlcoﬂQHa r1>I sg'](ﬁﬂrxg Qs Wb@ﬁage\ly«lﬂgﬂ\ﬂa:s%ng{]ﬁ ﬁtﬂi.téa(}%ﬁdggnAssembly,

eve provi de a bene
M]Xl@ Eaﬁaﬂicqﬂoslt exal Sibforel M{deldjechﬁlgﬁﬂpmutUrelrngpblyﬂﬁtde sl iich is cut to
in a residual anpunt off%Eera peutic agent and/ o
O
t

desirgdlengffinpndetepiedt T8¢ langh ‘”eii%‘ﬁéfequd”eéﬁéﬁﬂro’flﬁﬁlfelff g.80t0 0.95 mm,
whiclt 73 A et &G ZSIHB’ICIS I@@ ?Q‘Bﬁﬂ)t é&re@ﬁ@ﬂ@ to Rfal gﬂ%@ﬁ%ﬁﬁt dofitent in the

agent to provide relief to the patient.
drug eorboolf apprixsmuatebr &5 piget apeod i 4 ugémectonp@tabonﬂ of8oniP'pend 20%,
day, the device 10 may deliver about 100 ng per day
r%pqyﬁa%n initial delivery period. The extra 20 ng

del i vered per day can have a beneficial effect when
[0135] hebyrpeatliube anbhiartiidger Afsembbyd | aTalqeemD@r@ldﬁetpbwgtOﬁ éhree different

diam%tgrgroa ﬂtﬁéhe&fde %lrejgan{:]her Iar\e}(iﬁggg Jule e% g?[ e}%?%lreql(?é/ tubmg of different
diam&etié ol 5&@6llengfh. iNiseAIPoBligWRltEBesdf®R TRz AldapRS Uk tAdHRsive bond
conplications and/or adverse events to the patient.

polwmdelteh%mo Expaapter {Logtiter ANOPROSSTYRYGUERE BIENARE assembly. 6.
Clearﬁﬁ‘%r arttl da%?ern?tﬁy gﬁpg ﬁﬁﬁfl cp%gteﬁgﬁ)cy t%ell? S0 r{'?&ﬁzﬂlol and ?ry it in oven at

er en cross sectional sizes
600 Q. 006

[0136] Mix Latanoprost with Silicone. Prepare Latanoprost. Latanoprost is provided as a 1%
solution in methylacetate. Place the appropriate amount of solution into a dish and using a

nitrogen stream, evaporate the solution until only the Latanoprost remains. Place the dish with
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i nches, 0.012 inches, and 0.025 inches, and drug
concentrations of 5% 10% and 20%in a silicone
woradoritxs26iTheses drug cores can be nmade with a ByrUsme7/065792
Tube and Cartridge Assenbly, M xing Latanoprost wth
Silicone, and Injecting the m xture into a polyimde
the Lataheprostioclhunidsr vagtiumdoRt) aiesitegse dnenge hatameydos eathesdlicone.  Prepare

| engt h f t he core a Qxi.mat e
e kGO PSS BRPAPRT a0 an
mject(l@uﬁatmﬂg SRAffES RO el (t)@t)alln b@mmaﬂ Qmsqm@nb eRerate 3X 3

the drug cores of approxi matel and 14
matriges. f gie pepreabal Faenoprest if sikogne 1 tgmjneg%% the total weight of the drug

matriy e%@x?{%n?anoﬁl Weig %géiggit rt!)sng‘(awél;gﬁ fi%?a {S:ﬁl: ‘étgr g@fgrht of 51 1cone) X 100

—perZ&tdr@eters 0. 006 i nches, 0.0125 inches and 0.025
inches. 2. Cut polyinide tubing of different
I a t t
|013ﬂ m}‘éc‘? 1§brel gggl%%g%hggégﬁd d)ﬂglg&eﬁll VeB égér%géfﬁ qir‘ﬁo 1Hﬂ§§nnge 2. Add
one dm;bef caltrtlyst,l (MED&@E&St(émr{gLADgﬂnlt)tle thd sy\mnge S8. d@rteyexld‘eﬁs catalyst out of

Tr | end o senbl y
the pEA T adie it ke P ‘LFa@ e e ioge o e ipgtpube wit
drug Hﬁtﬁr@'ﬂlﬁhl ﬁ\@‘%’uﬂéﬁéfﬁl]&d bthO¥h Ig@tplux‘%@pb&()rr;ég) 1o Bfth1tYb Hush. 6. Close
Lat anoprost with Silicone. Prepare Latanoprost.
off thieali sl epd @§the|pp])pnmd;q tdbelargbmaintadn presdunt W thansilicone begins to solidify.

yl acetate. Place t rop unt o

7. AR BRI RS e e ia S8R S Mar PR PcuPindap 0 minutes. o
Place@VBORN @b sizB @i alxire Qprepditd In bk tdt iid BEferdiRBTz@ Bilbing) and cut drug

remai ns. Place the dish with 33 WO 2007/ 115261
inserp@TIAWgHOOA00E8F0™)t he Lat anoprost oil under vacuum for

30 m nutes. Conbine Latanoprost with silicone. Prepare
[0138]hr Bestiddef Ear@ntsneignaevitront i. ohkedd plhzgtsavﬁ ephesite ér‘&%arrﬂd)%

and 209 in silicon Nusil 6385 and \q}fect it

concenigsfing pei ceairitpes Whe aed addet-emd of d.40d6P ercwblil.?rl o gna Change the

r
el B B0 3 AR R A 0B B o 210
with RBlAgcﬂ’dtecchr 2986 udlmggiuﬁﬁmif 8, RBmnGdlOounh a¢lumn: (Wadérg h?tormfratlon, Milford,

t anopr.ost ./ ht of Latanoprost + weight of .
MA)STheFEOEL SR 20 T e Bt b GGISTD Hypoms i B prises done in house
beforlle andl BREF éac}g:ﬁﬁaﬁgélg gﬁngmhgﬁbﬁaﬂﬂ%s Wﬁ%ﬁe@&ﬁeﬂg IéEed EUnQentratxon of

syringe one drop of catal yst,
Latar@wmsng4 Agpdartljtetire a‘nhmms 9f dmgeclede prodayepee ﬁlc@s&, focdtféftryrgtsme tubings
havirogg;“}fjffg%gt %&%ﬂﬁ%t}%gp%% eat%foggos %:}-lgitl e?l%lnonarlﬁ{e'vg?'rqafﬁlgglcwﬁqtration for
day 11&hddiayg4mat rix until the tube is filled or the syringe
pl unger becomes too difficult to push. 6. Cose off
he [
[013% F%u?}eﬁhrﬁ(fﬂ? sk \%tefsﬂl?] ?g%tﬁe g%lné]&gg a@ﬁ%{ F’gﬁfphz@ f'47 respectively, for

the thikd ete dianttkre ofd.00@Q O 1Remp e)r(mSumheﬁ and ﬁﬁeemmmrﬁ)prc&t concentrations
Pl ace under vacuum for 30 m nu g . 9. Place tube in
of appjoytnatelyzeet ivpitq Lt%ar ElNt9nepareihei LiptHonEast dapggrgms (ng) per day

il Syt AR, e S S or ) 1
dependent or) thekon&naregorl dhdrtuogglyafepeaiwnt i the capabed aumgace area at both time
periods. At day 1, the 0.006 inch, 0.012 inch and 0.025 inch diameter cores released about 200
ng, 400 ng and 1200 ng of Latanoprost, respectively, showing that the quantity of Latanoprost
released increases with an increased size of the exposed surface area of the drug core. For each

tube diameter, the quantity of Latanoprost released is compared to the concentration of drug in
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concentration per centrifuge tube and add 1.5 m of
7.4 pH buffer solution to it. 2. Change the solvent
wowra/1izesh 7.4 pH buffer after appropriate tiP€I/US2007/065792
Take HPLC of the elutant at 210nm w th PDA detector
2996 using Sunfire C 18, 3mmx 10nmm col um (Waters
the diGgrepor aith aﬂﬁastl\ﬂqlu{lmrrdgressMh)lineAcF@t drei 4.04d, 6.0aAdnd@t026 inch drug cores

n1xt e is used. for gradi ent ut i on.
thesigpel T rosdS BB gl o A dPOck SREHVA Al P AT geate that
doublifl; HépEerttafiBA Bl G L‘M%Bpl@%le&béﬁ{ e \WBtec¥RE not lead to a doubling of the
concentration of Latanoprost. 4. Calcul ate the anpunt
elutm@fra@rmi the ledtenmpeosp &éomdhy cper cageistenbwith drafiléts ef betanagiros suspended

ina d[%& %\Oﬁ% B}agg az\llndgglbgla%t a é"i%n]ta“gﬁlgr g{ tdrrlijl ! Icogr?n Tc’éqél?nx glth Latanoprost
dissoR@a eendih adsideterfved abskay | and day 14. 101391 Figs. 7A
and 7B show el ution data of Latanoprost at day 1 and

ay r
s P ERRSERSRLN o i P8 DR R 05 R es s
aboutCZMNGELN00 agp iand 300 o oﬁbﬂnrmplrdim,tred;pﬁcﬁ\%ly,]s}ho%n’gnﬂatlﬁé/quant]ty of
Elution rate of the Latanopra | nanogfﬁ # g
Latangggpst febeagtdinpreases oyl IBEEassA 5126 Oh S Pated sH! aeﬁqﬁé%@eo the drug
core Q%& gapyedaabrtibe, mttﬁatqﬂe emmm Lasaaxg}dék b’elé%%@i@%mly
Re concentration and ongl’y dependent on the
depereieposretﬂlesuncfeatrenm daha’apéamrt:hgtnmmthep@rq dﬂx eagkt tubayhaineter the
21006 |nchr 0..012 i nch anﬁ ) % ﬁ h
quanw@é aEpRRSdaeatH it COmRRTeRE 600%66“%)“:% i fifrugseore witha
least 5(?1@?@1‘& PFelsibn lih€SPR&Ghé ¥.0Y, 0.F1POWAO0Ashath 4G caHaRid d¥pe of the
Lat anoprost rel eased increases with an i ncreased
regressiorelings arhd 0ekposed. 2siespertwelar &ar e kH@ agd @gOZéon@,h caFesy;, these
o e EhTBL B DR AT OB 3o ot o
to a d3AbIWMR AR £1LiSR Bile HIGHE U0 YGEAI 2het doge, dbh@st@xﬁr\ﬁt}v\&bblets of
a |l east square regression line. For the 0.006, 0.012
Latangpepsbsuypended dha érwoe%mé@x asubgtapie! cruehen plile d5ig qore matrix
with Lﬁt?&%)srgslrtﬁ oll?%x? t]}eﬁel a@r(]gs gﬁfl ava%S %\%k}érgk r th%r B P8 1r%ch diameter
core, e ls&h&ippﬂfxﬂﬁﬁtekj'rfugt Orneﬁrhlancmhq; thWSemt(hb ghaady bf)malally in the

doubling of th elutjon rate of the La anopr t from
core rkihe ggu S dShsielsrEedal Oy - opiieh saupay ag 8%&‘? By gepletion of

meﬁgﬁg?&%%%ﬂnﬁggBLQCSBHQ core matrix and substantia

turation o rug core matrix wi th Latanoprost

[014]c11|48}§' \e/ﬁg %B'gé e)}p%demngesg%h Qe%bggwgé%ggﬁeéﬁg?%e area of the
drug l:@r@ Hoith 8 FREEEorE Alafetdr§ hiRPSe %e@@&i&%n@a’iloﬂg as HO8s09 A0dd 7B
ng of Latanoprost, respectively, show ng tﬁat t he

Latarqmmt attcgaydfand day dAoissrestivel B asaerding th cmbadienenis afithepresent
mvenlilg(r:lg fﬁ %f tgﬁiré%gg%rgf gg zlaergc%g%’lrrrlg C ar a?'ﬁg {)lo%th(? vgrglll’lsqthe
expostdantthéeyared ofiat aRQIoesn heP @ﬁ&&d’rﬂlﬁecm))l the ianftegesTdiendrug core.

on the concentration of therapeutic agent in the core.
Thesedata slsh thati e rafeaietusien ivedlydeasndepiorohe carcgnbpiasef drug in the

core @g@%@g@ déa Frgd%w{@g e&;;osfe@ CuFRAGA @th%e%fa% q{ulyg 1 1_4 Qays. The

east square regressio
exposedrsutfbee e30G, theOO 00inahd). 01 20126h hmc 0215 ugh domesertdoees are
sl.ope  of the 8 ession lines are 3.0,

apprEBEEbt - Pl .07 R6H A HemD OEPCAREETD, ObE heke %35e9%7 4nd 0.32 mm’,
corestrBRE&d about 200 ng, 400 ng and 1200 ng of Latanoprost, respectively, showing that the

quantity of Latanoprost released increases with an increased size of the exposed surface area of

the drug core. For each concentration of therapeutic agent in the drug core, the quantity of
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15 val ues indicate that a doubling of concentration of
the Latanoprost drug in the core does not lead to a
walouwbhiszgt of the elution rate of the Latanopr oBRCT/USNT/065792
the core, consistent with droplets of Latanoprost
suspended in a drug core matri x and substantia
Latar®piast aldased wicoinpered nmquempesedatnrfhoe ared diﬂ’thotam@mopfr\osm a least square

regrefdsilfgislgln%gg)rtﬂ?fg%e% gl}rgt/%lang ijélﬁ)éo rpgggr\ése @ng,pe 0 the regressmn lines are
28373PP5 X MR §di) 4, lrés%&ct%ﬁ,ﬁ wlﬂhq:l abk AL fIesor8en ot and 1,

quantity of inrtrally he 20 core and t he” amount of’
respedm\uagy r dtalasdd, the Od)éy 01047,, amh@ 3% ngan cm@y rddensehatmati 2ppg, 100 ng and

on of Latanpprost u 0 t he
300 nEGA3|enBPS. erBe R A Ao il R BEHRENCe ok Tyt s ncreases
with 81 1Hct@BedRzEXARS Bhosel fidfale a8 df e drikecordll HEr BOE %,011.2%, and
the three core di aneters and the three concentrations

17. 9%sirumcom¢Sgtbe stppe ahtheTegressandingp pwst! 28, 48801 angh 4Ry respectively,
4 1 tl nt
it B soFRSEY ok ERPALHDOS, SRSGLIT TRl S g
elutldnr'raféaff@ﬂd' BaandpRest fid@f thddyrd ificrighset lxﬁéhrhyaﬁﬁm&ekhﬁace area of the drug
exposed surface area of the dru% core in M2 as _
core, gaRyieRt Tt HYrugrbeath Hivkeay controt the cypangd swiace areppassdescribed above.
I
The \g%tktadn gggdgﬁggﬁit IF%%}%(E)F@SE Bn 811 Peﬁcgﬁtrétﬁ)élgb é}% gtglr%gg&?]‘fslstent with
droplde péndantprost sukgendxp ﬂszed}ug lcblfeanﬁnaraedi swstdnohhamnal(d]a;f the drug
and a 14 days. The exp osed surfac reas of the 0.006
core AR wigh éitzn?meﬂ déﬁal"ﬁ ghseip rf“éﬁie%‘i“;ﬁata'e?"ecor es are 30
approximately 0.02, 0.07, and 0.32 m®, respectively.
101424t By 7d sho\heelmi@‘zdat@ f@latmdro@t SQmm@ mncdipmster, 0.95 mm long drug

d about 0 d1 :
cores G KRR PR 8Epel Tey: ERS TS ReR T ity pppectvely

accordfng BleaRRIASs 6@he BRBht iMehB@s EPhaMrhib cams Wafd Basahktured as
size of the exposed surface area of the drug core.

descritied abaveh Elomdeiner ratd is pladied iheg agelayiftomug éntO dayst Hde 14 ug core
th tit 5
o e KRS DR ey B BPERTRHRESE g s shovs

compabd] €XepRIRIN $01d 20 ea}&r G‘c‘heﬁ’f daitehﬂe donisten rvﬁth\Mrbﬁl e df@asihoprost
square regression line. For the 5.1% 11.2% and
suspepicd p g CobsrBarxHad splsntiah safiatic 1 iug sore s ayith

spectively, with R2
meﬁﬁﬁigﬁgﬁgﬁggﬁ%¥ﬁgq§g%%ng%§6gkg'and 1, respectively.
[0142}]e| %a‘}éga Shﬁ%ﬁlf e%gggf‘éedo 1560) @nﬁtﬁrsgﬂgeagﬁglw ng%{tl%tlon As shown in
Fi gullealtca BOPHOSEsulfs &S RBGEEE k)i (ﬁ‘ng;yh@ﬁ\t shbR&hdl lt'l?é"f)lhé YniR4lly elutes
Lat anoprost released increases wth an increased size

apprafimately EGQU@@‘oLasmopmtspardea, &bppihg Offrr@ngdkyov@m Folrt daysto
5.1% .1 % u res t e of the
appr UG U5 e denghding o o hi G B ephliic

res%ectlvely, with R2 coefficients of O. 9904 ' 0. 9924
[0144nd Table 86 Prug Edwathrordryics These val ues indicate the

elution rate of the Latanoprost fromthe core

DROGPERRCh IR RN 1 D T DTy pr T ade AT 98,0l L0 Ilye

h_a il n sheat h t
cpht viob ehmeneextposed surféceF@riﬁ asSetesgr ibed a‘b&mlhg 1C

. Buledl ?epe”dence or Latl@@%@!}@ﬁ el uly gnson | 25 days

on.in.the r‘llllﬁ 0¥ c-oRS+st-ent—\A
} A

|_\_

dropl ets of Latanoprost suspended in a drug core
matri x and substantial saturation of the drug
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core matrix with Latanoprost dissolved therein, as
descri bed above. [0142] Fig. 7C shows elution data for
waadtanopsost from 0.32 nm di aneter, 0.95 nmm | oPQI/U82097/065792
15 cores with concentrations of 5 10 and 20% and drug
wei ghts of 3.5, 7 and 14 g, respectively, according
(01450 Ismbhoyi crrebtt@n@rﬁts,tth@dwésrenf thi dugrtoroean kﬂéhb:tfmn@ed based on the

ores we tured as ¢l i bed abov
cateu R TRR RS 60 St B AT g B 6D gt for example
wheré ¥ %lutibAgatb4e @1 LAt @nd sHoNks udb@stLOfy RRNEAXt ABSEk¥naté) 100ng/day.
ng per day from about 10 to 40 days. The 7 pg core

ora]; ERAMPERS, YO RRIIR AL CORLEMIpI pieta oot &

suspended in a drug core matri x. and substantja
Drug SRS pafiF DS il et Badarith €Yepinerinhay R Gsogsntration of

21.2 ‘% Sfamglglﬁﬁg"n(}w@eé'lﬁ'i @ﬁleg%§9}vdl&$grl§m}ﬁe rugngr%’sj’lnta_ﬁkﬁhﬁe]zsolutlon
e expect e paraneters for eac rug
w1th0m10mﬁmamatimcbmlo Abuérontution with gufaetadt, Qc;cor(h'ng/'tct fmnbodiments of the

results in a buffered saline eIutlon ten1 hat
presepaVIiog- Tk ender 3PIUfQR m%fts:paﬁ&%m’e 5 lggion with
surfa&%tqwﬁﬁé%QJS"/Pgﬁffg%d 505 aGPAcbet lef lﬁ(ﬂipUmaYPd% le(ﬂferlIﬁow Corning,
days to 25 approximately 100 ng/day, depending on

Midlandi Mi.aW oo rreestetioatwitinenobodimanys of (he paespntTahintion mdj)rat@ that in at
s St g RLOREELLGR LR SRR AR R el e v
the e nfh@udendturaliir-fkiaai, folc@Qmﬂ@l)éSurf%&aﬁa%ﬁteinzﬁ, idaySteadBlm. The

) 2007/ 115261 PCT/ US2007/ 065792 101451 | n many
cluticarseldlicrsd sy g osponia ivtgrsatfpgantos apmiexigatly 8o el Waig pse day from 30 to 60

d i | ' -:10%
days. t ﬁ%%l{)rl;yflg?an Fr%%t garg %f 5 &ti d?ng goﬁtg l@nﬁgor}e%gﬁpfgg%rpﬁgé&é C%B be

measiuet afd asgd e 1ef\MEEthe zrt he oghadel afthrappi@ptieteahuntdtof amdactant. The drug
remai ns substantially constant at approxi matel y
core maingnapale modidied 6n respevpLEths. hugspe! SR TR B exrpiped with the

modlg%l\g}lo%-ﬁ%] ST 44 COe&En 8 ITQ)%%d'lQ%n a?§ orts to the human
were nmade W th cycl %sporl aving a con ation of
tear {ih. Dri¥ctakt, for eBAmpleowish ai mtreasedmpréddesrf@cfe arycieidpaddmves to

fromdru cor e into tion wthou :
increass APaEio L ST B PRt Vb UD STcvis R FY bqinto inerease

elutlcﬁ% HNDrE B tﬁ@@ﬁgutﬁﬁ@\t/e?s of apph$priaR €sent i nvention.
he buffer solution was nade as descri bed above. The
solutlon w th surfactant includes 95% buffer and 5%
[014’HurEXfAﬁ\AHLE ABINIQAFOPROST PULK ELUWTHON Pa&IDow Cor ni ng,

0 A n relation wth enbodi
o14g]} e}gﬂb‘?éé@ﬁ Soh AT e 8E KR TS ONRH2 T s mm)
were bﬂﬁ)‘éﬂ%ﬁc §$e heiphl BELRA PRy R etédiBfhell Frohlth¥ '\Ate'ig?lt &Rd known diameter
in situ elution fromthe eye as the eye can
(ﬂthﬂ$wnp&de natural surfactants, for exanple Surfactant
Protein D, in the tear film The elution profil e of

mlmgyctaﬁ@@runﬂkg@@pﬁnyﬁgctant is approximately 50 to 1
0 ng per day from30 to 60 days Enplrlcal data from

at : Z&;ﬁ{x’tlgle pdl I e'g‘; pgtélr#e‘tielrl(é)n'ﬁ cal'culate o Ej)'(posed Surface
p height (cm) Area(cm?”2)
14-2-10 1.9 0.076 0.42 0.109
14-2-11 1.5 0.076 0.33 0.088
14-2-12 1.9 0.076 0.42 0.109
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30

15 neasured and used to refine the in vitro nodel wth
appropriate anounts of surfactant. The drug core
woredoritxs2emy be nodified in response to the hunBeT/USRNT/065792
surfactant as detennined with the nodified in vitro
nodel . The drug core can be nodified in many ways in
[0150§ esPerstutated Ineghisirmged fresr0.33 Emts O aot. ahlie exfposed surface area on
i ncreased exp SUfface ar eg and/ 3
cach G Rn Gtk Gor Pl cP B 4BR oS RN P ¢ RN BUpb T HE eGP 019 em
and 0D1S AP ¥&GhE 0.42h8d ©0F3€0m 8 HIES GEIpBEaH cRDOMR, extpBsddNBeRBSRd surface
20 elution fromthe core to therapeutic levels, if

area of spynplss calewated Ginay thempbpuRl daBpWATEPROSTIREEKCat WY ON
approDﬁlIatel%/ gn%’ BFhre % \i ISOnSOt’V X %ap%t 1O otneqaw I’]g/o %1matoprost
ki o} m"C0. 76 hm

i aneter 0 prepare
0% suThﬁtahelmbﬂchﬁe &@ahi ma@op&ﬁﬁ &iipt@ﬁﬂfbfé@dl If% @ﬁiﬁédﬂﬁlt and 3) silicone
ht and known di anet er he sanple. 25 [014

4011, Pématopss, RPISANINAC!Bi33 & %ﬁﬁ!aét v&he(qlr‘gt)onoﬁaa%@?@urqdcfﬁj the bulk

sV 5 PR S S 0o NS B by ooy

assunfing) 8 8urfaoé-a2eald¥ the BulR.d6ViGe B. 042 cfh’ A0Dthe 3dr WO RQOFthd BAGdal device is
/ US2007/ 065792 101501 The cal cul at ed hei ghts .
0.000y %ﬁ@e@ 3 Pt KoS0 SHovS e o Btenod st per device per

day o#&rSB0Uys ﬁﬁl%nlkeﬁ%f‘?é ofe@edhnbWith ﬁ’/@'ﬁ?ﬂn@to‘ﬁﬁ%t assumm%an exposed

apprOX|nate mZ, providing vol unes of
surfacerdBametado 0. B)m'm onhef o dfftlee dhv4® arvdrding8® fmnbcslanpitesf the present

respectively. The.expo osed urf ar.ea
imven§RPFEEnorale b0 BT PO habal DT e 8 DS S Fproximately
zero SMIENBlhsekidtig fRREM It Waslads APMoaXIT8dy.IfYr Qe o £1RE-formulations.
Three formul ati ons were eval uated: 1) ‘'silicone 401 1,

Theseldalg Biervansigedisvith povslsuef E\@maamrostz)lswnﬁ¢d01@meirl4mqre ngatgs and
substantlfqal sa%?rato gri%ff%@ Br Xl rrrealt e wu% B?mz?tl(’;{_)rfoatc(glss[o \iedqgegg/m as described

I cone I nma opr oS

abovéS WBifndlaf forinulalibes @1nl'l:tel 88d d@ﬂh&irﬁ@&ﬁé El&dit}fsthd Tahﬁa;hﬂde&posed surface of
sanmples with fornmulation 1, 2 and 3 were nornalized to

the CQig) e)ﬁg)‘se(a@vqhg éeapg)(mggg?se(th@ pmp@: @;rgagﬂareaaﬂg £e5%R @d above and deliver
the drﬁg'i% ﬂ]%?ap@ﬁt?@axﬁ{)ur{tg gvdrdh I%xgﬁif(é(g}?ew g " .1 cn2 and the

ace area o clinica s 10 0.00078 cn?®

[ ter) . 9A shows naor d elution
10151§>r Jpispae errra?nﬁan% ﬂzfe%r%anpf@enpras@% e‘Pml‘S?inEI‘S’S/%Or? gith an exposed

surfaddWikm &SRB €70ns 'clohgﬁﬁ)%dlw tth ah ex@o@b&@lrpa@é Qhof @fé)%kﬂm:ﬂ@ The core
an exposed surface er of 0.3 mmon the end

can b¢ hevedad/ Witk a Shcaﬂmtmkilafgletﬂcﬁ epoexdi svebtsolthe tire ap de@ehtd above The

i.n I d el ut t
rom e O LSl S T BB Rl
appro&ﬁhzﬁ@@% tich 82001 003 5 th B0 (98 erf Fife dRYISN o fAO R tthO&evel@Wsith a 0.3 mm
for each of the formul ations. 15 These data are

dlam@@r@ipgxeéwurfwet Zﬁec’p aFhuscf egroordmichion rofge wailgpehdwa ratg of about 60
ng per day F &g b(%:oorb‘?amedt Heka pegod of about 90 days. If the exposed surface area 1s

increased to about 0.0078 cm2, for example with many of the exposed surface shapes as
described above, the zero order elution rat is about 100 ng per day over a period of about 90
days. The concentration can also be increased from 1%. Similar elution profiles can be obtained

with Latanoprost.
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substantial saturation of the drug core matrix wth
Bi mat oprost di ssol ved therein, as described above.
wreorha2ef or mul ati ons can be used with drug coPEI/US2007/065792
sheat hs and a shaped exposed surface of the core
exposed to the tear to increase the exposed surface
[01524r eBXAMPEEcK LAFANDPROSANELUAITONDATAe drug in

o158 R b R B S 8 LS 11

6385 th?/HPN%CI CRAR fWndulat s WEROSERufaStHFHAS %lﬂiv@s”%t)%fhceﬁe 4011,
. mm corresponding to an exposed surface area of

appro®n@zﬂtﬂ$ 200® LatTheprogr and aparoxpmaichive dlanilt B) allisheeat®H 1t o

approgﬂlaa}gly-IQth)e Laft E(?é% Z%ﬁr%%%l%%teb 13}/;3 é’%ﬂ a(I,S) ?czﬁ[e 48Fld approximately
10% H@wh bagiegprxithel ook Nearing Haiiaondeyes ly 20%
appr%ﬁ?ﬁate?@pG glnegb(o 0045 gnéﬁo 08078 cné?ﬁoﬁ"nmey
LatangDIgE! ofpi s upiene! deuve el tenprso g 2ares for ou
formlﬂflthm%to? Laf“ang]i)r St gc%?‘]d‘] C?O?a 0%1mzrt1}gl§>f tH3 %gsglqt 1? %glon The results

Mﬁt |on rate of

show pfifialckaes @)ﬁﬁp}b@)ﬂ@bﬁe’iy Be0ingyer devidegier Asly Bt ddedabesdo about 100 ng per
days. If the edsosed surface area is increased to

devwsreémaycmwsel@ Vdpysy. dhargsplds shopm arafy nop-staride @%ﬁ&g@a Similar
z
resul Y Hin SRR B ARG B BT fancpRy Phe SRl e sonsistent with
dropleteotiLat@fioprdstysaspehiiel mondregto@tmainx aaah swissmtiblesaturation of the drug
increased from1l % Sim/lar elution profiles can be
core Ry WEtLatger Rt issalvah Hisrdas dsserings! sbrye/ 115261
PCT/ US2007/ 065792 101521 EXAMPLE 4 LATANOPROST
[0154FL UVhON tHiRARAmDOEH 8rhbBringentsdrags bowr desonetredfinsome dekadisby way of

SCr be bove w th ne 401
exam g0 4T 57 R ST HBUTF JP I A PO (P b RTap e U variety of
modif&atfod] ARWEtioAY, afill LhHRBeMA) bd emphiyed OFblr@(taﬁipYe AQfBiple delivery
Latanoprost and approxi mately 20% Na ilicone

mecha@gms ngxyé)'g@nmk@mt @q,eagbd@\ngq @mb@h@@pt mgm@e adapted to include features
or maggrgar]sgg;f: tHrrg ﬁ]ley g 6/ piher éjrl]t ler: gésakdrgso T né]?éfrleon)zatﬁré rnay f&fmployed in
a sindNa@vicaderdk, the bd:di)@m)étlﬁﬁ;ﬁ@sen&ﬁ;péﬂ)@nﬂ’ﬁﬁ)ebeyluﬂﬁ% solely by the

Lat anoprost. Fig.] OA shows profiles of elution of
appendinheldiitost formthe cores for four fornulations of

Lat anoprost, according to enbodi ments of the present

invention. The results show initial rates of

approxi mately 300 ng per device per day that decreases

to about 100 ng per 10 device per day by 3 weeks (21

days). The results shown are for non-sterile drug

cores. Simlar results have been obtained with

sterile drug cores of Latanoprost. These data are

consistent with droplets of Latanoprost suspended in

a drug core matrix and substantial saturation of the

drug core matrix with Latanoprost dissolved therein,

as descri bed above [0154] Wiile the exenplary

enbodi nents have been described in sone detail, by way
of 15 exanple and for clarity of understanding, those
of skill in the art will recognize that a variety of

nodi fi cation, adaptations, and changes may be
enpl oyed. For exanple, nultiple delivery

39



[ e e e = A T S R

—

mechani sms may be enpl oyed, and each devi ce enbodi nent
may be adapted to include features or materials of
wao b@7oi$2er, and further nmultiple features or nMeAT/URL087/065792
materials may be enployed in a single device. Hence,
the scope of the present invention may be limted
solely by the 20 appendi ng clains. 39 WO 2007/ 115261
Pj!/ﬁ§§§85i035792 VWHAT IS CLAIMED IS: 1 1. An inplant
WHAL, -into a punctum of a patient, the punctum
2 providing a flow path for a tear fluid froman eye
to a canal i oW pldddT®Nnsdriién infdPh Bictdn ©GPAPRIST NEe pdnd@um
body having a distal end, a proxinmal end, and an axis
providing pdloat patle for atthar MBidiromadn egdo gfcandisulso dymem dwritmlbing
rough the punctuminto the canalicular |unmen, the
8%‘ 6 conprising a therapeutic agent included wthin
an agentbodfhhviKg didiktal @08 & proXas Uh@, aafl ah ARisthaeeMieen, the

~ matrix to the tear fluid effecting an effective
distalepé phihe pory insghle thspughsige prrcum hatotthaganplighler lugepsige body
compe T SR RED P TR Tl iRl RO o BN O SRS P boure gy the
agent nhgriagethe tandyid ¢faetihgen pffectiveahergpedtiangeraneledst éxito the tear fluid
surface caonfigured to 10 engage |um nal wall tissues
over &gl Perithi B¢ bo RSN AT 3@!%@@6@#&@% MRt to
inhibiﬂk@edsg@}“ ﬁl@tagé’r{t a@\Jag'f _ theyﬂﬂiﬂapeﬁ%daﬂq{ﬁer@;ﬁéexconﬁ gured to
conprises a non- i oabsor babl e polynmer. 1 3. The
engageriphant wall tissugs so 25 touhlabeierpulkien adgendispasadithereimnpr i ses
silicone in 2 a non-honbgenous m xture with the
agent. .1 4. _The i .of . cl.aim wherein the .
o hofogendu TRPRRLTS Sl Bie SEE) el s o
bioabRAbabIOPolyirt. i s saturated with the therapeutic agent
and an i ncl usi ons portion conprising inclusions of
the therapeutic agent, 1 5. The inplant of claiml1, )
wher ei /-t he ThgiBplagliefdeim 7.9vhereip deageninmatiig comprises silicone in
e i1 face defines a body shape
anon?ﬁg¥%@ﬁﬁﬁgﬁggngggﬁﬁ§§%%Mgf the body 3 fromthe
punctum 1 6. The inplant of claim1, wherein the body
f ur t hert. confiibe seplaat siippor 3, wikrah thectanr lnoavgenotsraixture
aggnt_Fatrix,.the suppor t stru&turehd fining the outer
COMPEHSEAUEORRP AV BT PG AL LH AR elfstrer Ag5t FTlean
includ? Q¥ of i A dnkjRispiNBEMSbnsloffthe flRaplelid At Of cl ai m 6,
wherein the support structure réceives the 2 sheath
and agent matrix drug core therein and inhibits
i nadverst ent Tégpabknbef ddim hevheginthe @itersurtpse is ispgged on the

sheath, and wherein the outer surface defines a body shape that inhibits expulsion of the body

comp%)i%

from the punctum.

6. The implant of claim 1, wherein the body further comprises a support
structure over the agent matrix, the support structure defining the outer surface and

configured to inhibit expulsion of the body from the punctum.

7. The implant of claim 6, wherein the support structure receives the
sheath and agent matrix drug core therein and inhibits inadvertent expulsion of the agent

matrix in use.
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40 WO 2007/ 115261 PCT/ US2007/ 065792 1 8. The i npl ant
of claim®6, wherein the support structure conprises a
w@2ehial coil. 1 9. The inplant of claim 6, REUS0N7/065792

the support structure has a receptacle 2 therein, and

wherein the receptacle fittingly receives the sheath

and agent matrix therein so as 3 to allow

unr est r8. ct ed'Helimipthnt ohetaim 6.avhayeintiet supeart tsiactpregooimpalses a
heli ﬁndland the tear filmin use. 1 10. The inplant of
CICLI%8'm 1, wherein the outer surface expands radially 2

when rel eased within the punctum and wherein the

radi al gexpangicamplanbbbiibisn bheh@xipuhsiport 3trfictaro Haba receptacle

puncturn. 1 11. The inplant of claim1l, wherein the
there@gm wb@ﬁ@rthg ge@elga%]? ggtfrgéy EGEivES the shepth é@hgenhﬁ@tnx therein so as

. . | t .

o sl S i AR AR oA Dy EOTBE Bl el SRR i tcar fijm in use

the patient having a path for 2 tear fluid associated

wi t h arOeye, Thehmplampbfeltine bvpldrsinrige oBemsubfady expands radially

conpri.si. t her apeutic,agent and a support . . . i
whengElFbiet ot B Fhee By 40 BHERGUNG Qe SXRHBTP ibibit e gplsion
from thel@n@Rkn.| ocation along the tear fluid path, release a

quantity 5 of the therapeutic agent into the tear

fluid each day for a sustained rel ease period of days,

the 6 lduantTheymptanhgf dpigni fwieaaein|the agogscamprnises @ @restagiandin

reco nded dai | [ op- adm ni ster 7. guantity of the
analogfE ARSI (R stendiPRaPATolArE] (o Rk 15

wherein the quantity is less than 5% of the 2

reconmeiinded Ak tpplattitbninsériog thto b datiérit ythe patleht hdvigg a path for

i npl ant, of claim 12, wherein the period conprises at
tear ﬂugggqsoweéévﬂhzaw&@? InpIpBt COPMAISITH| ant of cl ai m 12,

wher ei L j I

16, e Bk A UREDARS gBlnt BB T subt B T DRy
configgedto, sdrpiinplsted 2t Titarpdtddcanah eling theltedi7fluidipethi rgdaaat quantity

of thehpgp GG M6 NG HBE HEE BFBLEGY At RGN H GaE BT HIORAYS: the
quan%t?@)_yn%]sgéx@ﬂcaﬁﬁ&rﬂ 445200 A005 87 ecorhmbBded 81yl dFB)-alhiRStered

clai m™12, wherein the body conprises in a range from
quant@ty i thet thapeydig agentabout 1350 pg of the therapeutic
agent .

13.  The implant of claim 12, wherein the quantity is less than 5% of the

recommended drop-administered quantity.

14.  The implant of claim 12, wherein the period comprises at least three
weeks.

15. The implant of claim 12, wherein the period comprises at least three
months.

16. The implant of claim 12, wherein the therapeutic agent comprises

Timolol maleate.

17.  The implant of claim 12, wherein the therapeutic agent comprises

Latanoprost or another prostaglandin analogue.
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1 19. The inplant of claim 12, wherein the quantity is
in a range fromabout 2 20 pg to about 135 pg. 1 20.
wab@7iinpbant of claim 12, wherein the body conpeT/E8®07/065792
therapeutic agent 2 in a range fromabout 3 pg to
about 135 pg. 1 21. The inplant of claim 20, wherein
the therapeutic agent conprises a 2 prostaglandin
anal 0g.183 2ZheThplanhel daim b, wdiemimiledodwisempripesting range from
, therapeut i nt ises.. 4 | atanoprost. 1 23. The
dbm“ﬁﬁ@#%n9aé?&ésgﬁﬁéfﬁﬂﬂﬁﬁ%? ?ﬁwfﬁgﬁapeutic agent
conprises 2 bimatoprost. 1 24. The inplant of claim
12, whaoei n Theem@laanst dlyim B2, iwhegein gregmahtignis alotihge Bom about
ng to about 500 ng. 1 25. The inplant of claim12,
20 ngipebeitd 3pwe- body conprises therapeutic agent 2 in a
range from about 5 pg to about 30 pg. 1 26. The
i mpl anboof  eliimh b o MISHET 2 Vi H@rﬂddgxeom%ng& tRerapeutic agent
range from about™ 2 10ngt oabout 150ng. 27. A net hod
in a ropfge deint elEnit Agigdo mbertdféuygi ¢ agent to an eye having
associated 2 tear fluid, the nmethod conprising: 3

pl aci ng.a dryg.core,in.a canal.iculus of the eye. the .
rug cdle cafirelaLoLeBhabnhea it fampellis by copipyises o
prostdddgidapaiildgc agent within the matrix, wherein a portion
of the drug 5 core is exposed to the tear; 6
rel easi ng the therapeutic agent to the tear of the )
eye, wWiéreint h@h@p{aﬁg%ﬁ'@m? whereig gistthefrBaBIc\AgENt cRfprises
anég xtMtrix such that the matrix remains substantially
aturated with the 8 therapeutic agent while the
t herapeutic agent is released through the exposed
portiork3at Thehmphpeof ¢lainl 24 ellterow Grerapesus bgnheanprises
eri od. 42 WO 2007/ 115261 PCT/ US2007/ 065792 1 28. The
fHbd of claim27, wherein a rate of release is
substantially 2 determined by solubility of the agent
i n the x0r e, THeQhphint bt Maigf 11 ReherGr Me duantifyas treafangd&om about
an area 3 of the exposed portion. 1 29. The nethod of
5 ng tolahpwh WP ngherein the drug is rel eased through the 2
exposed portion at therapeutic levels for about 90
days. %53.0' T-HEngﬁgqupclglﬁn %,%H@r&g thev%%sl%blqlphg& therapeutic agent
t herapeuti c ‘agent conprises’a
in a range from about 5 pgto about 30 pg.

bima

26. The implant of claim 12, wherein the quantity is in a range from about

10 ng to about 150 ng.

27. A method of delivering a therapeutic agent to an eye having associated
tear fluid, the method comprising:

placing a drug core in a canaliculus of the eye, the drug core comprising a
matrix and inclusions of the therapeutic agent within the matrix, wherein a portion of the drug
core 1s exposed to the tear;

releasing the therapeutic agent to the tear of the eye, wherein the therapeutic
agent dissolves into the matrix such that the matrix remains substantially saturated with the
therapeutic agent while the therapeutic agent is released through the exposed portion at

therapeutic levels over a sustained period.
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2 prostagl andi n anal ogue. 1 31. The nethod of claim

27, wherein the inclusions of the therapeutic 2 agent
weemwpnigel an oil. 1 32. The method of clai m 27PCTHIg2007/065792

the therapeutic agent is encapsulated 2 within the

matri x and the matri x conprises a non-bi oabsor babl e

polynmer. 1 33. The nethod of claim 27, wherein the

t her ap@édt i ¢ Thgentthdibs cdaisdd Lihkidiya r2e phirclvasers sobstaretzﬂsly

t han, ab 0. 039 b '
detern il RS 590b{ep O SEHE % gt e agarie 4 of Bsdgt oy an ara
Ofthe%xbb%%ﬁlﬂnl c levels in response to a surfactant of
he tear. 1 35. The method of claim 27, wherein a

sheath i s di sposed over the core to 2 define the

exposed9por thhgmethgioltdiimekp ddetsin Betdregisirelepied dhroagh the
expos&g\é@rt%tnaﬁ?%ef%)%ut?ple@el@rﬁ?x)%b 90 cﬁa/ nd of the core. 1 36.

trea auco the plug conpri sing:
2 a body no nore than about 2.0 mm across, when
i nsert &d. i n Thieenghoicdfioiaiino? 7, whedhn thaytberdgdutic @gent@bmprises a
| east a therapeutic quantity of therapeutic agent each
prostagandyy anaeuss days. 1 37. The punctal plug of claim
36, wherein the body no nore than about 2.0 2 mm

acr 0Ss 3GONMPIihR§getRo 6 RIRSEL WHRS theliAQuilendBI1tBe thAeutic
about 1.0 nmacross while inserted 3 into the

agentmatpest an ¢il.38. The punctal plug of claim 36, wherein
the body conprises a drug core 2 and the therapeutic

agent 135 del"[lh\é?rrl%ﬂoa({q b gﬁitah%ugvrh%%u% fle ether"élgé:éltlgiggv%ré’lgncapsulated

core i s"ho nore mm acr

withig R FhAhi® A6d HRGAAHS20MpHOERADA-Bio@dBorbhble palyiaéral pl ug
of claim 36, wherein the body is no nore than about 2

2mn|nlent 1 40. A method of treatin | aucoma .
with a3 unct e%qt]g@fi Oiicl%@”h%% regreim thed @pf%ﬁtl%dgerg%asaso]ublllty

ah ab&a%i03d Rey, Waynof a therapeutic agent
mwafér‘dﬂe@ telz] %Sncta p Bag?or Y 4 %tt | east 90 days. 1 41.

The nethod of claim 40, wherei n the therapeutic agent
conpri $ds atTheznetth(aisof cdatien Zﬁ ViBierean dp:rtbg’apemtic agent 1s released at
h Lagaio ast . % otf claim 40, wherein the
Crapqiar ap'& ’Péesgﬁ%sﬁ Oﬁa?gr gc 9F¥y 2 in water no nore
t han about 0.03% by wei ght.
35.  The method of claim 27, wherein a sheath is disposed over the core to

define the exposed portion, and the exposed portion is oriented toward the eye on a proximal

end of the core.

36. A punctal plug to treat glaucoma, the plug comprising:
a body no more than about 2.0 mm across, when inserted in the punctum for

35 days delivers at least a therapeutic quantity of therapeutic agent each day of the 35 days.

37. The punctal plug of claim 36, wherein the body no more than about 2.0
mm across comprises a cross sectional size no more than about 1.0 mm across while inserted

into the patient.

38. The punctal plug of claim 36, wherein the body comprises a drug core
and the therapeutic agent is delivered from the drug core, and the drug core is no more than

about 1 mm across.
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1 43. A punctal plug to treat glaucoma, the plug
conprising: 2 a plug body, the body conprising a
W@ b@rapeet i c agent, wherein the body is 3 adape@Uusm07/065792
rel ease the therapeutic agent at therapeutic levels in
response to a surfactant of the 4 eye. 1 44. The plug
of claim43 wherein the therapeutic agent has a
sol ubi 13% vy iThe pengiak Rpg abclaivr 80.t\Hagieia b pody. 19894nsye than about
[ 1 45. The plug of claim43 wherein the
2lnn$ﬁé%g%%utic agent conprises 2 cyclosporin. 1 46. A
punctal plug to treat glaucoma, the plug conprising: 2
a pl ug 460dy,A teehodadyreetdmpglasiong with henapaytlug tageoathpd
wherein the body is 3 adapted to rel ease from about 80
cOmMp{IgNg20 ng of the therapeutic agent into a tear of the
eye fore@ng of 1da§A%n ARG léta¥ 8Pa BRYspeutlc Adent &BS RUPEARI plug for
plug of claim46 wherein the therapeutic agent
at leagiOifplayses 2 at | east one of Bi mat oprost or
Lat anoprost. 1 48. A punctal plug to treat glaucoma
the pungtal -plu 0 iSi_Ngx a.bady, conpr.i sin .
t herapeutic @géﬁ?ﬁ%‘{%ﬁ%@mvm&%’ P{Vl%]r?reén \%(?Iyt Ber%ggr%ct)lc%?rg PRRRses at
least SncPdIBiinopPdst GFBataibigb&i N the body is adapted to
deliver therapeutic levels of the therapeutic 4 agent
for at | east about | nonth. 44 WD 2007/ 115261 .
PCT/ U207/ 0@s7aghad aioclaimhdD, pihisesiafheghergpayicapentihag g solubility
in wa %5%&6&]{5% JBBQN0.0%%?%P& _to deliver the 2
therapeutic agent at therapeutic |levels for at |east
about 3 nonths. 1 50. The punctal plug of claim48
wher ei i3t he Adouyctalplagiaptatgiaocaed, thegrlug bempi2sing:
DL B b BB SR b BB B0 e ooy i
adapte@ FPRAatd B8 tRfrapdatit ﬁ%entt at the@péutl 1BUEOMBre§ondtotyRirfactant of the
having an 2 associafed tear, the conposition
eye. conprising: 3 inclusions conprising a concentrated
formof a therapeutic agent, wherein the 4
t herapeytic e ' : 1L - Tio
mor e hen aBaeeE BETRDy o it ickigetid RrchPha bty i
water'fRt be tencapsiud aBdaigy Whighi. ncl usi ons, wherein the
therapeutic agent is 6 soluble in the silicone matrix
mat 11 x It o e IuEofaam & “BRerHpe Tt ey Sret cses
cyclodfiirfEonposi tion of claim 51 wherein the therapeutic
agent inclusions 2 encapsulated within the silicon

matri x conpri se an i nhonogeneous m xture of the
i ncl usi4fns A punctal plug to treat glaucoma, the plug comprising:

a plug body, the body comprising a therapeutic agent, wherein the body 1s
adapted to release from about 80 to 120 ng of the therapeutic agent into a tear of the eye for at

least about 20 days.

47, The punctal plug of claim 46 wherein the therapeutic agent comprises

at least one of Bimatoprost or Latanoprost.

48. A punctal plug to treat glaucoma, the punctal plug comprising:
a body comprising therapeutic agent stored within a volume no more than
about 0.02 cm’, wherein the body is adapted to deliver therapeutic levels of the therapeutic

agent for at least about 1 month.
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3 encapsulated within the silicon matrix. 1 53. The
conposition of claimb51 wherein the inclusions
weewpnigelr 2 Latanoprost oil. 45 PCT/US2007/065792

49. The punctal plug of claim 48 wherein the body is adapted to deliver the

therapeutic agent at therapeutic levels for at least about 3 months.

50. The punctal plug of claim 48 wherein the body is adapted to deliver the

therapeutic agent with a substantially zero order release rate for the at least one month.

51 A composttion of matter to treat glaucoma of an eye having an
associated tear, the composition comprising:

inclusions comprising a concentrated form of a therapeutic agent, wherein the
therapeutic agent comprises a solubility in water no more than about 0.03% by weight; and

a silicon matrix encapsulating the inclusions, wherein the therapeutic agent is
soluble in the silicone matrix to release the therapeutic agent from the silicone matrix into the

tear at therapeutic levels.

52. The composition of claim 51 wherein the therapeutic agent inclusions
encapsulated within the silicon matrix comprise an inhomogeneous mixture of the inclusions

encapsulated within the silicon matrix.

53. The composition of claim 51 wherein the inclusions comprise

Latanoprost oil.
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