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NASCLACRI MAL DRAI NAGE SYSTEM | MPLANTS FOR DRUG THERAPY

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wappiicas? on clainms the benefit under 35 USC 1ROY/€%2001/065789

US Provisional Application No. 60/787,775 filed on

March 31, 2006, and US Provisional Application No.

di sol SSFRLACKIMA, PRATREGE SYRTRMK REANTS
L?gggﬁpcgpriAggti orﬂ B@%Wﬂmmgoﬂrmge in

or near the nasol acrimal drai nage system wth
enbodi nen i-di j ar..Jj t i mal
Cbo e RO EHE AN b AL BPL AR LB
[0001¢Ir Uthidgipliv@ioh GARRIAE bdreBBundPA9IISA MRE) &tYS Povisional Application
chal | enges face gatlents and physicians in the area of

No. 6Q/d87.dr> dredpnddpich 8d y2006nansh B Psoitisional tAmplicatpe No.i 60é871,864, filed
0 therapi ltiple injectio .
on Do BT R0 T BRAGE<5 FE 1B b Bk gy tyggerence
associ ated costs, and the |ack of patient conpliance

may significantly inpact the efficacy of the therapies
avai | abl e, | eadi ngAFKGCROIND QF F#@Y@V@NHW nmany

0002] | M8 PALRMADSESatioh QORH e PR it IM ' ) o i
[ !he nggfcatigns,lfor ex%npfe iﬁ%{ﬁ)l%%gQ§E€&29%§%?%%g?mldmnmge
systeng.amittbembodiaents pranding wasabivelac as@snts Jatrireditsac imylamsefpunctal plugs and

f.ol |l ow the directed treatnment reginme. Lack of
punctyl plugs; hb@“égﬁﬁWﬁXFﬂﬁ@ﬁ”Fﬁilure to instill the drops,

i neffective technique (instilling |ess than required),
[0003Lx Fewariaeoighallofges hacedrabpys phdplisiipnson thestrena focsladdrug delivery.
ff d f -prescribed dro or. failure .
L s e S DT
drop reiRRas pér dyRRBe adybdidte®bodid)@ndred 16ad bR el npBiakdd Bay
. .the patient to instill themup to 4 tines a day.
significgigbsimnagt the gffidagmot he dhsmptipsarvadable Headirgs to refluction e aiston and
- op nedications is increasing, |eading sone
Hmnygﬁ%?&ﬁ%@“%% limted incones to be faced with the
hqi ce of buyi ng basic necessities or instead getting
[0004f hg’iaPe’B cowpliingeity kg the SEdIRHARE. fanreampledytaliesthg sgg drops, can
be errfRL akPM&ontcNGsdsOpaenfqSdy Mt HMGy R E 6 HeBRe. Lack of
medi cation, or in some cases eye drops contalnlnf
complpanice cpl wcliidé ffeilemtto medil ¢lat drops indfBO0G] teBumigiee(instilling less than
. many cases, tapically applied nedicatiops, have a peak _
requirg e ST s WP AEERTE B Ol SRE RN A ool on-preseribed
drops 8f8ilut<0BabIAP Blel tEth &1 Se @nerBRi ARSI R ORDeSHAMLEL. Bany of the
_perfornmed to maintain the therapeutic benefit. In
medicagfistpayreqyircba Prsens te instih thas fip thiimiesadaed or
i ngest ednedi cation reginmes can result in a suboptinal

[0005F heéx aduitiorPGTcobipilah € tHed siP a0 BatlsbdyE datAh idicaMOnS ik increasing,
_is incorporated herein by reference in its entirety,
leadmgﬁgmg patigtsrplimited) incpmss toghegieepd ith &re choice of buying basic necessities

or instead getting their prescriptions filled. Many times insurance does not cover the total cost of
the prescribed eye drop medication, or in some cases eye drops containing multiple different

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. | 0007J One prom sing
approach to ocular drug delivery is to place an
w0 ppran254 hat rel eases a drug in tissue near tPET/Ey®N7/065789
_Al though this approach can offer sone inprovenent over
medicajan gregpes casa !l tasnborimad thastmers OF Publicatiop ¥ @ A6/ 14434 (Lazar),
.y Ll tion.of the inplant at th esir
whict{ oo HEEp bR AR 48l PR B Pl o o BB dnor other
issuesdBsidiel withsyediopsat i on, and sustaining rel ease of the
drug at the desired therapeutic |evel for an extended

0T g 50 B e, RO G s

drug ipansuegsat theieme.nAltbowgh thsiapprodett canesféa somb@mpheemaht @t eye drops,
can pqgtentially suffer a reducgtion in vision, possibl ,

some BSR4 PreRiraS of G EYcR My BRI B dhe implags  the desire

tissue6cali6R] reRRI6h HOhP AN IaACat TPIQMES Y %&ﬁbl?i\éﬁﬁ ¥ustaining release of
inplants that overcone at |east sone of the above

the drug At the desdred erepaotic heys] foBRh ERteSlddNIRRYd OF tiffidE FoNG/ENTHOM the case

1410009 he present Jinvention provides inpproved inplan _

of gl Bee MEy . PETRe s RTHBUL B 4! foamp B caregslbn no rug being

delivepéd) ahdtRe@atiént Rah F@ﬂéhbial]ﬁumﬂy r&BESH BRSisn, JobgblyLABfindness.
device can be reliably retained in the eye such’that

h - ' ! n, he .delivered.for an.,extended.
o008 50 5L AR R YL P B BATES ot
that oodrcdheaieds esthe bNthe Abd @ mpitivned ehattoipisant for

insertion into a punctum of a patient. The inplant

conprises a dru% core having a distal end and a
proxi mal end. BRERPYMMABNIOGI THRENYENTION e has a

i Ui tabl.e f ' or 1] th h
L e N O

insertid@lints @rpubt@m Fftaopdiet. @y ehank eslitRdinkenits tkl iPaR de@V¥@Eantoe reliably
portion of the drug core to define at |east one
¢

retaingd ipdhe gy esyiech fhab thertherpevgic ggent sp be Frlevesed fop ar extended period of
exposed surface of the drug core can be | ocated near
the proximal end to contact a tear or tear filmfluid
nd rel ease the_ therapeutjc agent at .therapeutic ) _
100107 0 §r iech eg@@?%wg%oflﬁé? PSRBT HEPTON S dfdmplnt for insertion
into a pUR&RLRE phRentUS8Be ithPBht bimpgrRe MRAN LBROMVITRY Sistafend and a
retention structure Is attached tothe drug core to
proximateailn Thidisti exd elbthe dneagorahaly oerossrsettiven guitakle don inJdrgon through a
retenti.on structure be attached.to,the drug core :
puncryf, T 0B 1T PRt ORI (8 B Saheath i
dispody @k &geporasapf B dh% QFORIULNB N1ch ANk @k SI3bd Qitace of the drug core.
structure is placed in the punctum The retention
The atdeastenqierposethsuebap el the darg eore eahrelncatadndse thearokinpl amd to contact
' i.e rf . ansion.of th dr ogel .
o tear B4R, bl A e P A Prap PR AR Ut i U8 a sustained
periodrelicu the iiglaiyid iraplahtedbbd \8et he hydrogel is hydrated.
The attachnent menber can conprise at |east one of a
[00117" ®f 4Ry boﬁrﬂ‘ehﬁng Foterflioh'sfHuctBfe 18 Q1 2REH 't@@letdpL(go&)gp tfretain the
portion” of the retention structure.
drug core near and/or in the punctum. The retention structure may be attached to the drug core

time.

via the sheath. The retention structure can comprise a hydrogel adapted to expand when the
retention structure is placed in the punctum. The retention structure can comprise an attachment
member having an axially oriented surface. Expansion of the hydrogel can urge against the

axially oriented surface to retain the hydrogel while the hydrogel is hydrated. The attachment
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(0012] In many enbodi nents, the retention structure
conprises a flange near the at | east one exposed
waeo7acess o retain the surface near the punct ureT/TRE®07/065789
retention structure nmay have a size suitable to fit at
membeg gait cqapriseal legstwineoff a prdimspanallaogd, arind,wmen opditieg through a
oﬁﬁ%%#l?“%ﬂ%ﬁ8t299§&re can be expandabl e between a snal
P profile con?léﬂﬁafion suitable for insertion and a
| arge profile configuration to anchor the retention
1001 rIp epamyembedinaty, tieeistentipristruseure spentisesr fangaotarrtke at least one
- I St e of . the drug core. .
o 8088 SRR 08 NP AL bt ok 5 905 v s
suitabdd fod® anlcantgpatthudlydvitign cy @nale@tarttin@er Dixd 1®Inti6N Stridi@d can be
thﬁ etention ftr%pture expands fromthe small profile
expandaiie bgiirest i siall pretHe cpafi gratimowitple desrinsegiiermandohlargs profile
o e o L AT A s B, 388 A A PR can be
attachetheecartbd ispt afd dfehe dnifgi cgur: dhispecifi OQRE]imlentssthEgetention structure can
. nbodi nents, the retentign structure is resiliently
slide G508 JEtiecors HET SHERPR DN & Hagh R e Srisbie St fom the
small §foMe cOMA @irdtidano AR ge JreilFBbnBRHatdAe A ?e[hg@l GARE tek&tion structure
may have a cross section of no nore than about 2.0 nmm
along Theedrog cerstdan e shortes inuthe langy podiip cordwusationbdrathe bmdl} profile
conHQ§¥i%g arnms separated by slots. An occlusive el ement
£51Pe nounted to and expandable with the retention
structure to inhibit tear flow The retention
[00134+ dyyserae embadinisatsdihs pelspiépratirucaus is rpsilierthy dxpangable. tThe small

. - |V I i nhi bj ear fl.ow
oo 6 2888 VR o RLAE R TP WL L By e
cross sdctibeagho mopothtn abowD.(t e refeasichGeh Shictt M8 coprise a tubular

rotect the lunen fromthe retention structure. [0014]

body by et seRBASRICABHEL!S. theoctheatarleBey crape awpicd de ard expandable
i hE 3008680 15, 01501 St ORI Gt o
partialppecrchndmuglcems eA1t belusiher dgeerttintayaglibit téan flougthrduad the lumen, and
h eﬁ ose& surface. The, drug core pﬁg rel eases the

the ocE SR & SITRPLAY Giter 2L P HAmIP 7/dhY BR1Sn SgbEHB protget the lumen

from the FReRPmi Bdc@fe at | east one week when the inplant is
inplanted with the surface exposed to the tear or tear

ilkmfluid, The dr ore,can _conprise inclusions, of
10014y, Ao cfipadenld! U8 <RhE LSEPGR PR RS 4 B e Byt &V ghe dmg
core tPImMWitR]lassohbe &mdp@hdw‘;ijm fhesuphtBt R§se TIRIBUYBER chifelease the

drug core is inplanted. [0015] In sonme enbodi nents, an
therapgplaq peent/Breughtbhexnessd suitacei The daie cpreunal felessesithe Bggipeutic agent
' e th clusive, . .
ot he A0 L B T o0 AR g IS GENR! Mot s ophcs

with tbanaface axgised tonhe teal 60tk filh{lB@N Y he @badéoFe BirScondtise inclusions of
for insertion into a punctumof a patient is

i mpl ant
the ag'ﬁfer{p&eﬁﬁ 1gethis sphyplednthcEhp eoTeda PR Vit Hhelatiiadlyagalerm release rate

when #Hadir@s BRE W inflardi@y. N0l d the therapeutic agent.
Aretention structure is disposed over at |east a

ortion of , the material,. and the retenfjon structure
[001#? s T some embocﬂments, an occluswe element may m}ggljt tear %lmrd ow through the
canalicular lumen. For example, the occlusive element can shaped to block tear flow through the

canalicular lumen.

[0016] In many embodiments, an implant for insertion into a punctum of a patient is provided.

The implant comprises a therapeutic agent, and a material to hold the therapeutic agent. A
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expandable fromthe material to retain the materi al
near the punctum [0017] h many enbodi nents, the
woredoeni®bd hol ds the therapeutic agent in at | eBST/USNET/065789
of a reservoir or a matri x. An occlusive el enent may
retentiym iwpor tSemSpbye(it dver ptdeash i iportiositaf tlot mpterialT el the retptticorstructure is

tur abl e between a snall profile
exparghI TSI oo o KERE TRoPSFRE YT 6 PURILR: | b ge
7proflle configuration to anchor the retention
100174 rlnenaiyeembedirpents, threnatcdpldioidsehe therapskieagsnementicagegne of a
reser\%)ﬂp@rr}iqnm&h \ hoeccfu?{\/%%; In? rﬂt %t 5/% t ur earteli %O} Jlelerr]ltlglq (S?ttrucg re. The
errboorl1 Te | nveﬁtl on provi Ed

retentitﬁi shlmdtu@ef mhy 8akk@datle Bytﬁ'em b bmall tpi’tﬁrlap@tﬂguﬁatﬁ@%mtable for
The net hod conprises inserting a retention structure
insertigghqng adPge arotap QoHeuELipn g pie thefretgntiphisugiire ihthg lgmen, and the
uBYVO e, Qﬁ{ e ARG li vered fromthe
Occugrug%corgﬁ?% agggH@tﬁ%n ex%ggggggurface of the drug

ore is,limted r the proxi mal .end of the, drug caor
10018}’ 17 anOWRAPFEL oy REYS abithe PFISSRIdNYRYiIOR BFRVAdS @ Fthod o of treating
an eyé §@th aQherh t1c F&m %Hﬁ&t@d%lﬂpﬁ‘@& 15%1ﬁé £l ORI sBYEQEe and a
rates he exposed surface to the eye over a
dlstal§ug vhi deg q@er ®fCﬁ111 imipldng irtte pdnaigmce g theiapentat genteid dabagred from the

t t t .| p019J | .
T A A N e M
drug idhenapeuhiah AgROExpoSePHRMCE Bfdy cdh@ctTRE RafocemptiihsA8id such that the
inserting a retention structure and a distal end of
treatmpn gEepbmegralss fioghthe epmm;ed smf@@ tq thateye Reerdr wgtagsed @engd while the
| e conprises a
dnq;%ﬁé%r@ﬁ eﬁ%%éwégﬁmgﬂp ¥réb lonu%%§%§e and wherein

an exposed surface of the dru? core |ocated near the )
lOOl?Jr drimay cavgdireniha nerthey fdrealingraeeyspish a dhesineptig agent is provided.
he nfUAGrisO8inkifthg Rterbfth bl drd dmé&@ﬁentdfb%t&&g%%mugh a
agent m-grates e expose Surface
punctomesp tiat shesdrag netcé mmtalm:ﬂ wdat the pluhetudr @eabﬂgcd)rs compnses a

h ret.ai ned near unct u 002011 n‘gr ?W
theraeC PRFBATRGFRbLS 1OBE B m%ﬁﬂg ap eERRssd AUaCE Thg gore located
near tROPok GhAI&hl N tHeQird WrdeTRE BlPos&l SRRk g('aHt?Jté @1@ teaﬂ&?tear film fluid

retention structure hydrates when inserted through the
and thsuregtngnt aeere)apamtSffmmnm enposed\aupaasftp e etyormfvrsrgamataumd period

figuration. [0021] In many
“m”e§ﬁbdaﬁﬁ@ﬁt “ggnﬁg? gl It ing an eye with a
herapeutic agent is provided, the nethod conprises

10020|l ndBmany gmpodameain, therreentiemstoicaire RERAIGH frampurretaspiofi o
conﬁ@%@ﬂh@ﬁ%?\??&of{fﬂg&f %{Breah{aﬁggﬂg {tﬁgio%%grsghge hayr& aqgsr\(;rﬁlen mserted
througH the pihatemaoexiing fafm & nbihew ppell b@nf?@ﬁalionltﬁta@wde bﬁ)@ﬂe

or tear filmfluid of the eye. The drug core is
configusdiPed from the retention structure while the

retention structure remains anchored to the lunen. A
[0021} eph aveyentodmaytsc e neethas! cfttteatingsh tye witlea tletraprtiiioagent is provided,

S cture while the retention structu
the mFtéﬂ‘gFﬂE%’ﬁS@ﬁ gredngs rF‘i‘?B“?‘h?‘rBW‘“rNhr%%% PHITRITR it 8 ggpalicular lumen

so tha$ B BhBCRrofs ahBRréER| tAE RIRA with #Q r&ehord SheRSEd ffeases effective
amounts of a therapeutic agent into a tear or tear film fluid of the eye. The drug core is removed
from the retention structure while the retention structure remains anchored to the lumen. A

replacement drug core is attached to the retention structure while the retention structure remains
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t herapeutic agent at therapeutic |evels over a
sust ai ned period. [0022] In many enbodinents, a method
wo en7titest i ng an eye is provided. The net hod cRPOPUSRET065789
inserting a distal end of an inplant into a punctum A
anchorest terthe bimest rAldeast encodxppsrd &Urfp¢fa¢i°tth¢ spéyepmatiatiug gorggeleases the

nhi The expansion of
theraéeﬁut E‘pnll? tthg)ég%ﬂﬁ]“ oe]%ccﬁrugumgg?c? (Wocc)lf tear fluid

t hrough the punctum A therapeutic agent is delivered

10022 , dﬁw"é?“p!reﬁihoﬁﬁ?e“é%é nefthechior rRfingrn av8 it previdedr The picthod
comn BG5S B4 Do 8L Ry SRR S

1mplaeml9@dpemdﬁdi S asdt@lmhmbﬂyexmﬂsmh] ef theemppeut Tlee agemion of thh anplant helps
ear s inhibjited with a sheath having a )
0 0ccl it 0b e BB SLEPUE Le RS o A1y G frlisered from o
proxnfn@penrd%f% 1'nﬂﬂ'an°ttt(§ et S1ufTR R RAPhE %? ¢. DEIARRY 6 @8 kh&a t1c agent
shape nmenory alloy. The retentlon structure compris
ISHmﬂymddgemyaﬁdﬁexbenﬂéemistaIIy of the drug core. [0024]
I n anot her aspect nmany enbodi nents of the present
(0023 n\aeménmnﬂfoaﬂmes asliverpbeme the@dpelitie n'ﬂﬂ) @e t@Y & infiibRed with a
as a tear fluid and a punct um | ant
Sheaﬂeéamg 3 partign gRRRFed by e ey iﬂngi dn ppwﬁwbedmema, tbge setennon
struct?%qn aﬁnc p%r%%r %\ﬁéeﬁg]g%t oorllhg uelsl% orgxlcére afll%ér lT?)S ?ertg I'[loOrr]l strgFtélre comprise a
hydrogtisindlekienod distaly prmeldmivg ccee.d. A swel | abl e mat er tal is
di sposed distally of the proxinal end. The swel |l abl e
[0024 tlﬁ ah&thed & @&%5? %#b%gﬁﬂ@u of%é grreaérﬁ] We“u?rp rjomd% ah I?I%plant for
unctumto Fetain rug core occlude ¥ tears
treatingnarf dyg¢i d he eperbias ctadi fhwid wnd b ptileudr §e daplant {dﬁﬁﬂﬁ}s 4 drug core

many enbodi ments, are connecte t he sheath
having 8 proymal Gidog it cuhdndp cie SEHqg S Gitue {orHRSCioHgatodhppunctum.

A she@l% i izpskel ev&eﬁeu fg%tréal%n& Bethe PRGN éf?i ASswePlableh@idhial is
t he pr oxi mal end rug core near the punct um

dispogedazaliy of th@plgoxeml cdilndhe sweltabld m'ptleamltls adaptad teatvict gftaninsertion
The e tear flui.d and a
o 05 S G Rt B aficoE sl P iiibarg 1 8P Ry Tinjeayion with the
drug @r@xi mal end, a distal end, and a cross section
suitable for insertion into the punctum A sleeve is
[002% §§ 91’??31 e&‘f)gﬁmk!%? ngl’lrlyéba?g Eoﬁlél?éteé ?at%g sﬁ%&ﬁ aéar ¥hcf:o];r0>t(1rr]nal end of the
drug @irst Bihd wingf cihiee fz@xiorahaia Iﬁ)dtsai’ﬁihabuﬁcﬁaﬁtso Bafd fie@lirl $he proximal
vered by the sl eeve. The swellable material is
endog 59 FéﬂxF%ngﬁéth%FF@} insertion into the punctumto
retain the drug core and occlude the tears in fluid
[0026]:0dnurdn§r&m'bodinvdntsh ath hrepldntugr trem'mg ah @92 ¥ prbvidm'hn’Yhe eye has a tear
odi ments.. the sl eeve .conpyises bs to reta

ﬂuid &R%l'ctum ughmarg)gglgﬁg§e6ﬁ g WTS aviag Iaé)m@ma{ end a dlstal end, and

a cros§B8@ibh 3hitdtPORS InskAioMBAY (RODRLLIRNASIeede M&;o@ed Hithe drug core at
for treating an eye is provided. The eye has a

least distally of the proximal end. A swellable material is disposed distally of the proximal end
and at least partially covered by the sleeve. The swellable material is adapted to swell after
insertion into the punctum to retain the drug core and occlude the tears in fluid communication

with the drug core.

[0027] Inmany embodiments, the sleeve comprises tabs to retain the punctal plug upon

expansion of the swellable material.
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tear fluid and a punctum The plug conprises a plug
body, and a drug core inside the plug body. The drug
W@ 00g/1c2Rpri ses a m xture of therapeutic agent PE@NUSE07/065789
matrix. A surface of the core is exposed to the tear
(0028 | dndnany emhediments a@ylecta{]ﬁjggﬁz]r tieatigpaced is pr 0v1ded The eye has a
caor.e resi

car DA o o E e b e B & AT BR R 't 6Bt @ e plug body

The d‘Mg écﬁe t:dﬂﬁ pided @ nhisitur@ sethtRPeititta@e AdAGhAtAK OfA durRCcEYEthe core is
0030] In many enbodi nents, a punctal plug for
exmxﬁﬂéhﬂﬁﬁﬁ”éw‘bVé“ﬁémﬁﬁ&%|ded The eye has a tear fluid
and a punctum The plug conprises an expandabl e
w02ﬂeﬂemp&ﬁﬁcehbmﬁmknﬁghemp@n@namda@ﬂ@@gﬁemhanpupﬁkuﬁno
03|t|oned in the eye. A body.is connected to the
accon@%%ﬁ%éﬁ?@ ¢ weetRdi therew s Rive l&aﬁfﬁqul@go gpunctum of the eye.
protrusion for renmoval of the retention elenment from
[003011 hen puangteurhod {98l b punctaieplyg Emtvediimeart syetib prosidedn d”aablege has a
tion el enent conprises a ble material and
ear Hp LY W tRpne s gL S FmPRtEa R RSB gItG G i xpand and
engag‘éfh‘]hé Surlchign Rady pb§t16&ﬂQN% eykN ASRAIGH i b&m%&@@% ﬁ&%%& andable
the swel |l able material may conprisSe a hydrogel
retent ESGRNET RBNCAPPTISE a DRAWSNGSof GO8R] ¢ the retqntmnamnelu ﬁom the
unctshovvanatomcal tissue structures of the eye suitable
Punctiifi use with i mpl ants, according to enbodi nents of the
resent invention; [0033] Fig. 1A shows a top cross

l0031§ edpingRlempodimests. hesupprdahisdeicatiendempnisionmrise s dkble material
: I
o AR G5 Pl S SUEHE BRI G povey, msecine
embogdinmnss, theswaHattle asseriae aialy codprivd €y ddbgdlhe sust ai ned
rel ease inplant of Fig. IA; [0035] Fig. 1C shows a
perspective view of a sustained release inplant wwth a

coi | retent|03R§EEG%§GWéPTHEEGHHTHE[ﬂbABHNéﬁbod|nent
f
[00322e r%%eéﬂr z\ﬁlléielclﬁ 811\}\%?9&519&2 t[lsggg’ % rgs oil tPe %ﬁ su1tta§le ffnhuse with

a sus ease
implants} &abidary t®tembotimentcofithe p&scng 118.Iehu¢>18,, according to an
enbodi ment of the present invention; [0037] Fig. 1E

loossfhwg 1% maefef) MRS YicBOhah i SESLRIMed eleas lané to treat an

a cage retention structure, accor
optlcaadefentblfdlnwntacocirdtrﬂgeo pn esbpdiment/efithe preserft @O&Blioki g. | F
shows a perspective view of a sustained rel ease

[0034] MHi@NMB MR sfddtGoB se@idRaPNEw DR aR! fstaiie§ PEIEsE %fvﬁn%\“ Fig. 1A;
enbodi nent of the present |nvent|on [0039] Fig

[0035@8 n‘pglqtd sch%ws% Hers\;\)/e(?tgev;etavtrul:evg &us aéxeed g 68%661!5]%2?{\? mx&ip aaconl retention
stmct@r@[zﬁ:calla]dqg-?ltosah%aiﬂa)d1rﬂ&ﬁ of merwestem iavergighodi ment of the
present invention; [0040] Fig. 2A shows a cross

[0036£e(f~t1é qlﬂ)’iéhoWseaviSepsfpea]\%l{%\g bPg gus#a?h&ﬂ%ﬁ:aée”ﬂlp%}ltt VWh epretentlon

structure comprising struts, according to an embodiment of the present invention;

[0037] Fig. 1E shows a perspective view of a sustained release implant with a cage retention

structure, according to an embodiment of the present invention;

[0038] Fig. 1F shows a perspective view of a sustained release implant comprising a core and

sheath, according to an embodiment of the present invention;
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conprising an enl arged exposed surface area, according
to an enbodi nent of the present invention; [0041] Fig.
weBmogho2sd a cross sectional view of a sustai neRCT/EF®mazer5789
implant with a core conprising an enl arged exposed
[0039¢ urtig.clés sshematieadlycHdstragestagsustainedipd edseemplaof canhygising a flow

e S DS OB 2 So B Ser X B ent of e presn
invenfi@gpectively, of a sustained release inplant with a
core conprising a reduced exposed surface area,

c j a t of. the. pr L nvent i on:
[00403l Ogjécﬂﬁg%ot\&zag} ﬁs(r;;\?\ggtgdgggglg\gsot asd Ialcl)lﬁ(g fe?e/als% i lant w1?h tore
comp#sisf an Bﬁldrgree leepessed sifdc@nteanhdddrding @ @ﬂdﬁdﬁm&itfb@ tipresent

enl arged exposed surface area with an indentation and
invenfioist ef | ati on, according to an embodi nent of the
pr esent |nvention; [0044] Fig. 2F shows a perspective
[004 IVi eEAg OB shoswsst @ossesdctiomhbase of aphamhed ciquse hplgntavictos eore
h fol ds, .accor to an enbodi nent of the present
compiDRAR FBALECH GORGEY PTGEce 3tsia HORKITEE BePsgadi et i irsent
invenfiorsUst ai ned rel ease inplant with a core conprising a
channel with an internal porous surface, accordlng to
resent |n ention

[00422h (ﬁgsbgg ?&) owtvpge? CLUYEHEW ag £105% F]eézao{neg |Vé resgectlvel_ly, of a

sustaihé&PleBiabe Mh31khtavidPd €oré COMpHShNg r&ﬁﬁ%@;@@&ﬁ@u@fa@e b@a, according to an
i ncrease drug mgration, according to an embodi ment of

embogifent al/dapresent iPGO4YN; Fig. 2 1 shows a perspective

view of a sustained release inplant with a convex
[0043¢X g XF shoug aGDss sedtiohalcdew a€ 6 Qlisthingd teleasgdin®ia diitieNtore

of. the present invention; [0048]. Fig. 2J shows a side
Compﬁﬁlé&ﬂ’bﬁnlér%:?%t‘%‘?sﬁﬁééi“rff’éleéaﬁ‘@e’mw meentpfiqrang cagieldation, according to

anem%gﬁgL_Fbﬂﬂ %ghgﬁqgégg ﬁurface area with several soft

ers extending therefrom according to

di ment of the prese i nvention; [O 9 Fig.. 2K
(00445 55 2 U L RSB SL 61 SR GG BRiCMPEY TP YIRS core with

folds, acHréigg GOk e BHR e Mhé‘pfe%h\(%eﬁﬁmsed surface and a
retention structure, according to an enbodi ment of the

[00452 g—ﬁ 25 wg\évesnate‘:lreg%)g t?voe%g}:\g r(l){ gwst%ﬂn%dj réax\%ée 1618}1@% wi h a core comprising

a chariRNWith Sh Mg eMaLHUIcAVRirfabél @BEREing 6 hR6@bdAMACHRBS Present invention;
exposed surface area of the core, according to an

[0046E V\g'z‘ﬁgﬁo fa eps\% &ﬁ\%s\g&/ %‘Q&%’t}g hé)d’] echaQeol%L la 'v\q h a cq(rf;] comprising

a sustal ne ease np

poroug clthnngls ¢o irercasdiruig Shig ghtian CaanCrdUe 16 lAh feﬁibedimdnh oﬁthe invention;
channel fopned therein to increase an exposed surface

[()O47f"r §dg ol SB(;WS &?érg%e_cﬁggﬁ%qj 319 L R84 BIRRd Hrﬂﬁgﬁt With & B6nvex exposed

resent 1 nven
drug core surface, according to an embodiment of the present invention;
[0048] Fig. 2J shows a side view of a sustained release implant with a core comprising an
exposed surface area with several soft brush-like members extending therefrom, according to an

embodiment of the present invention;

[0049] Fig. 2K shows a side view of a sustained release implant with a drug core comprising a
convex exposed surface and a retention structure, according to an embodiment of the present

invention;
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[0052] Fig. 3A shows an inplant with a sheath body
Wi th extensions that attach the sheath body and core
W0 eoovhes2set enti on el enment, according to an enbPdi/D&2007/065789
of the present invention; [0053] Fig. 3B shows an
I00501 mﬁlzar?tL shiows aes@ee\tle\mton“ eﬁusétllerrbwteaw tntrplarrt vagt zedwwnrc compnsmg a
concave nd Irlt%}i] %Ir 3 c ea X g accor di n@ Z
erbodi rent’ of P h‘érps%g’é%‘ts 1 WU Lst f“oeﬁ" ‘tfo@lﬁ AEgEre ‘Aa“
embo@ﬁﬂénﬂ&ft&h@%santqﬁmoﬁectI onal view of an inplant with
a retention structure that is shorter in length while
in I f [
[00514171 SFﬁ%lzlﬁﬁgﬁ%vggs és)glgi ?%ﬁ}a H{eg r%l%%{:(}r(ﬁg ?\%tﬁlta d%}g éol?gcompn51nga
concaa€ swfate N\gt}t Oclannd rfbﬂﬁhdtthartenﬂf) ihdreasplag eepdscil BvEitkiata;of the core,
(50 55 ﬁ 5A shows an insertion tool to insert an
accordipg foydh epReBMERLTSIGBIESHAt WIMERtRM: pl unger that can be
depressed, according to an enbodi nent of the present
[00521 nﬁg}tﬁPOWOV{SCﬂDISGﬂpldﬁlt githSBhsaibhedpawithrsensibonthtiootach the sheath
body co§? odtge r%‘grg%}%éﬁ]%{gérgoz}cgﬁrd ungéfglm Eilglre?lf ﬁttlfltg ge%gl%tpg\tlentton
i nvention: [0057] Fig. 6 shows an insertion tool to
[0053} ndeg. t3Basthowmmaﬁmlanhwaihtahetepmmthmw with an ettensidn thitaetains a

[el4,364S, Rroxim acco an enb di ment of the
Sheath dr e 4 c?])v%r? Cmdmg[“bﬁ%%‘f[’ﬁ bngnt (%A e é’tvﬁ%%&. cally
strate repl acenent of a drug core and a sheath
[0054]30&7%5 éé(ﬁggidlll?g@owoa SASeTRsBem ey @Tfantln’@]erg]ﬁ adtrgtretention structure
[ f
that 153%}353%“1%2%1%1}[68@?2 I z!: 1aggr§e cr?éos‘ %gt&(gi%a?l%?\{% 90%9 g%ﬁgrqyta% a s?nall Cross-
sectiond] prdm?elepoeﬁgnhtmmuemdmg 1o @roaﬁﬂc}dlﬁlegt of9Ke ﬁb%lrﬁzeﬁlﬂidjg
delivery systemwith a sleeve to hold the drug core
n t :
S 2o ap P RER I S8 S e R S OUR R B v phumeer
that cahlw@paesehrd,t geabeding &y yn eybodimenisofitne Priegent SAemidh a
hydrat ed hydrogel retention elenment, according to
[0056F MIReli STRIHoS s Qh iARBIdN t@@ﬁ@tmdeﬂ\é%ﬁﬁt'p%t 1&&@1@%1m&h91 witta plunger
shows a drug delivery systemas in Fig. 9A'w a
that cay| Sidgcaceoidprd oiangmbodimnéns of thequésearinventiogst on the
exterior of the punctum according to enbodi nents of
[0057} heFigreasents ah wenionabol[ 0 @3t akii@plaBOnshBepusdt@@UEtiaa sheath that
drug delivery systemvvlth a taper on the distal
retracts pEAYIMally caccftigdp ap gebefisespe ot he RESPRILINGNEAN nsert i on
into the punctum and flanges to rest on the exterior
[0058Dpf Higsemun G&H&heraﬂmaﬂyliilhgtrhm reptbathameof sdag cbieeand a sheath body,
resent inventio 0064 Fig. 9E shows a sleeve of a
accor‘gt‘%ﬂ) Y PR INYeRUdY rj cti on on the distal
canal i cul ar end of the sl eeve to retain the hydrogel
[0059} etfegst BArio 8Cerentdeployhizet of ew@jned celeasdiimglany according to an

nmbodi ;rent s of .t he .present invention; [0065] Fig. 9F
embo‘gﬂlgﬂg f?ﬁ%pfzﬁsﬁﬁ &t 5%7ry systemwith a hydrogel
retention elenent during insertion into the

[0060} 5 ag. i9%ushaw s| adras deliavee s)dtany With astsuel inenld theghrug pere and a
hydrogél ?gtgﬁlt'ior{ él&%”ﬁt', g&brdmg to embodiments of the present invention;

[0061] Fig. 9B shows a drug delivery system as in Fig. 9A with a hydrated hydrogel retention

element, according to embodiments of the present invention;

[0062] Fig. 9C shows a drug delivery system as in Fig. 9A with a sleeve comprising a silicone

collar to rest on the exterior of the punctum, according to embodiments of the present invention;
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[0066] Fig. 9G shows a drug delivery systemas in Fig.
9F wth an expanded hydrogel retention el ement
wo edozowi2ey i nsertion into the canalicul ar | unmePCT/US2007/065789
according to enbodi ments of the present invention;
[0063] 006 9L slpwsklkve haws deliderygsyseneviting etpler biotheugalwiahdlicular end

Y N G R A,

punctlmmUzg:cgl‘?]m:grt'osénﬂg)dﬁfﬂeﬂtmneﬂh@%es@rﬁ%h\;é‘ltl%t h a cylindrical
shape, according to enbodiments of the present

o0oo YRR 90 iR R91S B RAIEL B R B

canalitll8F @1d'of tRE S166 W 16 Gethid tBEORRHDHE NétENtRIn d&Be i8R eeve, according to
i nvention; [0070] Fig. 11 shows a punctal plug drug

embogjaiepipei yhasgresaaiinyeRNT;si ng a drug core, and a
retention structure that includes a sleeve with w ngs
[0065] oPige dFtshewe thie, drag d@lﬁ‘iﬁrjﬂ gystein enthedi yaestes re@dntibh@lement during
present invention; [0071] Fig. 12A shows a retention
msert@fl ipfeths eanaligria lgmﬁ@ a&cquerwg epbefimentso fAheIPTeynt srysntion;
according to enbodi ments of the present invention;
[0066] 00TR2]19(Fshpwsh2Bug Helnerasysedne ag indfig SIF with an exmdémhﬁirggel
et 0 RS LR S LR 202 iments o

ﬂwrnggpngaﬁQ%S of the present invention; [0073] Fig. 12C
shows a refention structure conprising a sleeve with

n an | ar expansi on .
10067], 2 835 3P TPy A oo vhah B SRiial P RertcPBfize t
embo(ﬂlggm]oflﬁhegpreg&arﬁem a ret ention structure as in 12C
conprising a sleeve with tabs and an annul ar hydroge

[006SEr m%b%%n\gg%ﬁgﬁct?l%ggg?&ﬁﬁr §119g_|§nnq|lgerna cawa’}é eI i Q//lm 1cal shape,

accordiry tcc@nbidileds by tieg@edent i@l @ftfonpn structure conpri si ng
a sleeve with cross holes and | ock tabs and/or fl anges

[0069L0P@llgctshgnggﬁﬂggll plh@a n_{)gﬁg.ﬁ];ﬂrﬁ)\gitgé%?ﬁéoqgaso IIIEel OA inserted

ydrogel , according to e pr esent
therein,reemtingrip ef®OTBienk o .thd gressihowsngompunctal plug with a
drug core and retention fins, according to enbodi ments

[0070pf H%walr@,h@@seaﬁauhamqﬂgg sm]ﬁ d%nder&fe ?Jr]] th@nsﬁhg@d Me,3ind a

punc plug as in e retention fins fol ded back
retentloa streetaiethathaclpilesq shéave evithheingb ﬂgmeé themensy, hendrding tohembodiments
Ofthecanallculzfxr | umen. DETAI LED DESCRI PTI ON OF THE
PROENTIUUPB078] Figs. 1- 1 and 1-2 show anat oni cal
tissue structures of an eye 2 suitable for treatnent
[0071y; . ilaHI RAWS 2 refERIENTISINGUrd CUPPTaTIbR @ Blaeyet Wigh tabkand hydrogel,

accorcﬁﬁg ﬁ)eé}ltlbd(ﬁ]ﬁllgﬁ}g '0? fhe p?ys%nlzin{/é’h%loH fj es a cornea 4

[0072] Fig. 12B shows a retention structure as in Fig. 12A with the tabs urged radially outward
in response to hydration of the hydrogel material, according to embodiments of the present

invention;

[0073] Fig. 12C shows a retention structure comprising a sleeve with tabs and an annular

hydrogel expansion member, according to embodiments of the present invention;

[0074] Fig. 12D shows a retention structure as in 12C comprising a sleeve with tabs and an

annular hydrogel expansion member, according to embodiments of the present invention;
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and an iris 6. A sclera 8 surrounds cornea 4 and iris
6 and appears white. A conjunctival layer 9 is
waumstnansd al |y transparent and di sposed over SeCEUS2087/065789
A crystalline lens 5 is |located within the eye. A
[0075] etHigal 37hows |doegdediteryedavidevatibabkdrogel egtentinagmiciuse comprising a
sens 7 includes a

s SGTBR HREBAL o s STty b LSS oro i
of the\HydtdpRel, a6 i t¢edBEUihRAG oF tHefreast invkfiign; to form an

i mge on fovea 7F and retina 7. The optlcal pomer of
or ribu fornat
[0076?@13%214% ove?@&é ﬁlgxgtw hI né\l%{? Bt n 1?nvtl(‘lens accordmg to

embodiatmts afnle ples@oimenti¢h; ahéns 5 and fovea 7F are al so
inportant to imge quality. For exanple, if the axial
(00774 ef}ﬁ%hm@f HBYR a uhEQMI Ag%@ﬁmaléﬂ?\ He LRk fidd tol R b%El?{%'retam the
eye 2 can opl C. duri ng acconmodat 1on ens
mugwﬂﬁkvheshgmmmmdn@bmnbauﬁmhaﬂmﬂovwde good near vision of
objects proximal to the eye. [0079] The anatom ca
tissue structures shown in Fig. 1-1 also include the
I acri mal  sySiFEmILEY DRSCREPLIERS OXTIHPPEY ERANaN cul us
and a lower canaliculus 12, collectively the
|0078ban51IgF dlul aed 1 2rrhowtrmateanienl ltigsye syabtuhscetf a0eys suitable fohreatment

i S AU L L IR R b B ey comens
and aipl#3ad. aA séparg siresndsidven@ungidilis SRR tapp&s$s Fhite. SAthgﬁJﬁéhva] layer 9
on a slight elevation at the nedial end of the
is subgtantinlly teanspasentjand dispored oy epiclarnd. & srygpling heps Sae kacatg within the
I
eye. 12 géetidtagfr%é&gifég r{reglﬁtllllg%g&kaé) e{}xldsis égne da-ll-g SCRHH% R light. Retina 7
mcluds'fsmfmmad’@dhd{l)prawdmgﬂusuﬂ abulmgamf cdlmrS\Bmen Eamlaa ofandl h@xs 5 refract
13 l.eads_jnto._a vertical portion

nct al . openi
light t%%fm AindgE Haves i elea Lafaf PRUAalROWETS cemen A and dens S
contriP@E & Qf%tf@ﬁllléﬁoh%flnﬁbghs'ohsfo%ahﬁf arﬁ%ﬁ}ld % u*l'Hec‘re?atnvE WScations of cornea
entrance of a lacrinal sac 14. The canalicul ae are
4, leng Y bud Eoveaidl ate aimjlnmortanlrtatunhg@qiuamwaﬁmwamp]et ffehé antal length of

urrounde ti.c tiss mhlch
eye 2 B ARG W B i Frab o OB TR [ aSibie acqagmodation,
lens SGAO&S t(ﬁﬁé—fﬂ corah 4\b pvafe ol U}%I\Ia\}'lﬁSﬁi of @ﬂ))@@§ BroxRA1abthe eye.
100 to treat an optical defect of an eye, according to

[0079Fntﬁlgl g@g}éﬁc I lJss,tuh %trﬁ)&ﬁ%gnﬁ | rp 1\41 C]t :rgﬁ]ﬂSBnH ]gé]e the Qacrlmal system,

whichi 1ﬂ¢jhmtaabipﬁe13¢ahbﬂ¢dulusel O divdta lb&*eﬁtzﬁﬁh&]ltxi’l e, @Bﬂéﬂtﬂv@]y the canaliculae,
gent core 110 conprises_a matrix 170 that

and the 8ﬁi°a$aﬁ§m?ﬂ@+0u 8T $5s 41 6be Bipper pad ke cpraligglaterminate in an upper

punctlhﬂqll %ﬁa 905w GRintubd 19%1E e %@w fpp@c&memwsa%g HER&&? apertures

he therapeutic agent or exa al’l
are suﬁaiedmmﬁ shifte eldvatiapeatthe medgpeatd ofahdlitl heargiher deguridtion 15 of the

L. a t over tine dis ve |nt trix 170 of drug
ciliary 3 dior ol cPs eea 0 B o & Py ABeTAteES 1rg Tnd or
s]1ght1§%@oid‘ dﬁﬁnm@@ urtiRama ¥§ o rc@nr%fctﬂ/@ﬁﬁgg‘gﬁﬁ’stshg E%Qﬁ BF thWpLRER! openings

170 can be non-honobgeneous:
11,1 3émﬁ@dmtn@mestlcat hertinni 0ot gé ﬁtmssmpmameah@mrbeﬁﬁs t@mning

t t t t.ed. wi
T e
tubulat B6d hsddonsstatifitd 8qulahfiud RFidhdltmPd@itund&us clhditishiR8yvhich permits

non- honogenous mi xture conprises a multiphase

the capdisulys i Bedidaied-ni xt ur e.

10
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In some enbodi nents, inclusions 160 conprise droplets
of an oil of the therapeutic agent, for exanple
wao adoanopsost oil. I n sone enbodi nents, inclusipCEUIBO7/065789
may conprise particles of the therapeutic agent, for
[0080¢x il leA Soivisch B watso pratisnalpaew bEA esstdimedorcleaseaiyilare 100 to treat an
om0 S s EBR PRRR R o R S SRBRHAE Rt 10
includ®k @ldeRaédre ¢l @SDRAVTEll NBRSINAMPIah B8 ARRHc thal T difk a therapeutic
about 100 mm The encapsul ated incl usions dissol ve _
agentj Rrgg edie 1 6Q compmess adnaiok i1d0 thet eoréaing miclusicasppe of therapeutic agent.
[ i cro particles such
Inclosel SR 10 AP ROCE KRR Py Ml BBl SRl xampie
crystaliirerfape of ithe thgepdutivfapém, dndahé herappetd a@nb@anbyérXime dissolve into
.rel eased fromthe core, [0081] Drug core 110 is

matrix |G %ff?rm% gonsyl 18- Mpdux k7 srrycormmise gFEEORe Badix artbe fike, and the

) . i V] | i p i
it B RS RB LY paRCLTPAR' R oo AR BEAEPBEAEY
embodimentsathearop dmem gsnmis agie tuoe canpresed agflicdneimacty gorfidi®that is saturated

: éh t is not covered aith sheat h body .120. A,ret?E%ion _
with the orepgyt a7 RSP BUPHBOR FUBPEBPE MESIogR T dirdpeutic
agent,RQElY thhefhe nBRIHBHJROR A ALY ESM Qs h$nd ipRRd nBr?—hf)l%E%%rﬂ)us mixture.

the inplant in a hollow tissue structure, for exa e,

In sorge grabstimentsf inglusianal ¢cednywisasiraidsts of edil abteeherfB@82hgent, for

occl usi ve el enent 140.i s disposed and around .
cxam 1L 3REVHRET ToEOTE cmhO0imsbis LR e o BleRb cgiprioa partices o the
therape i€ gBRBITb e xampl €M idTB it skt PEEcd @S clyBaI eGP In many
tissue structure and may also serve to protect tissues
embogimentsempirgsti® eoeanseltatasendluvens lemd ioalusionsitéUimey t@dprise

: oy di .mr ' i e-en I ng~surface . :
ol L1035 6 RSBLA) L3500 IR 98w mtusins
dissolvinto thernnechislit®sdl@treatik Ofor 8xdmislt vilRods} Ghat endapbdhtds the micro

. Ssheath body 120 and drug core 110. Sheath body portion
particles guchAhatimtriy d 40 & wibgiantially siratedriyitbripmthempediveagent while the
! . 0. In many enbodi nents,
ther ap@Qt%’ a%%glggglgaééﬁ Y&nb 91%%81%1

sheat portion can be fornmed with a bul bous

i p. 150B. I.b ti,p, 150 [ )
T o TN TR .
substa@HAIYinReAEYIE RAUE F}Hege[bghﬁé Rodnf Q0GR Fhd t‘BHxlaH%Jtic,l dgehtBE Yften released

enbodi nents, sheat ody portion 150B can be integra
from an axposrdoiutissesen &l enderftdragitore [ 00 88] isFicy covaBedswolshaath body 120. A

sid ro sectional, . view of e sustai ne se
reentiS b ROP ORF EO AR i B DB BE PPl L S Gpon sroctre
130 isshapwd tWhdthinah€iniglahtak a GONSS tis8Rlst@bturSfGaKBmBRIY phr@um of a
nprises_an annul ar portion di sposed on drug core

co
canaliqulps asgios@iaddRo¥e r uct ure 30 conprises sever al
| ongi tudinal struts 13 1. Longitudinal struts 131 are
[0082F o imechdive etpaidne 1 40 B8atispobal @nsisl Abuidetdhebe Biniddiire 130. Occlusive
structure. Although |ongitudinal struts are shown,
clemegt 140 jfriTapemertlF (@ feanflan da ogtledesishe ballsa e Fipitigs and may also

serve |;§%Btttaslé& df?hestli’ngQ Ed’\ﬁ:@ur?ﬁo?rpfétéﬁtiﬁﬁ 9&9&111%"1% by f)é%viding a more
[ ongitudinal struts 131 of retention structure an
benigmussuc-engagirgesuafaca diadathybabyp@0datihéesraestbath bed pportioa 150 that
connelctls lt<o(:"r'etention structure 130 to retain sheath body 120 and drug core 110. Sheath body
portion 150 can include a stop to limit movement of sheath body 120 and drug core 110. In
many embodiments, sheath body portion 150 can be formed with a bulbous tip 150B. Bulbous

tip 150B can comprise a convex rounded external portion that provides atraumatic entry upon
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[0084] Fig. 1C shows a perspective view of a sustained
rel ease inplant 102 with a coil retention structure
wa3wynsesording to an enbodi nent of the preseneCT/US2007/065789
i nvention. Retention structure 132 conprises a coi
introdagtebnristoghasaralidelug  monanyld2boddmentsgsheath dod g pantiphd SOB can be
hannel ' 112C, may tend through the drug core 112 to
"“QJ%éV pequshye ¢ prpnt ﬁﬁough the lunen for the delivery of
t herapeutic agent for nasal and system c applications
[0083bf Fighd Bt thewapeisei qn;osggecmona] viewddihd styﬁtamedwdease implant of Fig. 1A.
Drug AR M o DRREL g H Bl BOE Lo S
compiifee afl bhkghl &rOFcRti@Ndissdye@bh dhﬂ@%er 0. ER étB®i IrEdtRBLur & N30 comprises
el ement, holds tissue of the canaliculus away fromthe

severatangitedingl stéslg le drosgitudinateiruisd p are sanesied ingsthernear e ends of
t
the rel%@t\‘}:(g{r iﬁg&?l ; S?H@E'%S‘lgﬁgl rdEﬁa'] gltg\]/tg gﬁg)sglgg'ﬂdm;(%é@e}enggl struts can also be
used. mapxsmmerﬂ@? B4® h&hpp@t&lrtg/ andskgosd] @red lcofglthhnaalobtnmg 131 of
ore. An occlysive el enent n be placed over

retemwetsgmtmnl 39rand CRAYr @THRIEE arraqc ﬂéy ?W@ﬁiﬁhl%wegkbfmn@toa.ﬂ@ liken

be dip coated as descri bed above. [0085] Fig. ID shows
[0084] [beg. I fethbive @ peispoctdfe vaeve n 8 austrdued releessienyilarp 182 withOAcoil

e R P RS SR AP SRS mgrion

structie 1 M b PriSeks alSl 1 Whe rékdiths § AR do?€ %12, onaaﬁqasilfsﬁéxaw@&ﬁannel 112C,
and retains a drug core 114. Drug core IS covered
may exfendh throegiethe drugowpye 1 Patomeamitiens tllopf thmug@ tb@kumenfqr thgdelivery of
rel?a§§ hera t thro h an

therapeutlcg%%:a{ for 1 gasal PHC 1caﬁ(é1}fz Wﬁ{ﬁpg REEPL: I‘J'B gfidmon orin

combl(ﬁﬁtldrhxeltﬁi bh@n@bﬂ@@%téﬁﬁﬁlfsltlbeﬁr@mvﬂd oBFe PCCdanSe\sezed to permit tear
el ement can be placed over the retention structure or

flow apoymd,the dvgicers andrsheath pady whilp gredrisnientlemenishaldssiessielthe
Canali@lggy Swva Qr'hq & 45LQ0rd %Iugccg ® nggﬁg%gﬂhm;; pov%%d Thre sheath body

Instru or éxanp a suture,
compriseng f'ﬂ:ﬁlempoadmtéXtA mlciht fcoons S Iﬁesatehd bbdyngkdde 1 2 @ey Midcond

r enpy. f the drug core eath body together so
compdgent 18, B0 daraa %egwdaf‘eér@ SRR SHEARHShScjeraFy can be placed
over i H:Qanﬁ@ﬁ Sridinleinli o€ tHeerEl%Hﬁd)rPﬁru%HrH el Eqi %ggt'eﬁl %s descnbed above.

inplanted in the canallculus I'n sone enbodi nent

[0085@ %ﬁ, li? gwfﬁ gi{grs%gc YSope Sicw g? g [S'Hslﬂ\flmléetc{;rre?egser lirrhcgant ggﬁ with a retention

struct@¥ 1 8MdorhpAETh k@R teﬂc@d‘rdﬁfgﬁé‘ ah UnBbaithchPo Pk @}ésérﬁﬁﬁ’yéi‘iltloﬁf Retention
t he sustai ned rel ease i mpl ant by renoving the

structyred dth epoprises deneitydimalgtrus aﬂderemr@tardmg oore ldAuPrepcercdd is

coveresdft\?% %ﬂ*yboé 01%@\/& Indst o]f% V\% é . pﬂ:ﬁ % %tca}/eerefgase oy therapeutic

sus a1 ned rel'ease i np

agent thRbEIhtdnx pSiadubntl uhé steath bc&i;rCldet, Aghull & o6y mﬂmﬁkmﬁlg Qbre as
the present invention. Retentjon structure 136

descné%%wwg e AseRABISATC Clesnens e Be BlRpaRIST e TRISNtPN sfisture or the
retentloﬁts ﬁrﬁ:acgg EH %ﬁ&fa?ed]ajs Qleségblé@ GV A‘él%’[lllél f% ZIYaec‘r ﬁr?bé%rh%ged with

over nost of dru ore
an instmmentr fir e&mapletahmob,pelubp a smg&a,t ortrhfgolu’gR adn exguisiedn ehehth body

and sheath Db IS an st of the drug
124 gt 26O O [l 0 and A PRy dpnaioe A it e placement
of the BhAGEELAVAH drtiEcdr8 Wik R refhntibf st @uRreth R8s implanted in the

canaliculus. In some embodiments, a protrusion that can be engaged with an instrument

comprising hook, a loop, a suture or a ring, can extend from retention structurel34 to permit
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retention structure can be dip coated as descri bed
above. [0087] Fig. 1F shows a perspective view of a
weeerainned rel ease i nplant conprising a core apdI/US2007/065789
sheat h, according to an enbodi ment of the present
remO\iah vétﬂnt isartaing edpasomeplarit®yi removng tledretdntibn atrshietwittbtheprotrusion,
p oV st, of drug core 118. The drug core rel eases
“%(PH%? ?gg d¥ent through an exposed end and sheat h
body 128 is annul ar over nost of the drug core as
[0086Hedag- |1Eeaﬁloa/b@\p@r5p¢¢t9/erva¢ve 0bé# sustmmab@masa:magentl 0 etitharsenge
surfac t he. ex

retentlon s?rugtt [ O} ﬁ 6 gcc% 1 | ncq nabo Tlgl%te q’ ﬁhed;igrﬁﬁen& g}vgosed Igcftﬁrgnon

ean mat eri1 a

structﬁfﬁﬂ)%@ﬂﬁ@ﬂ!;di&@ﬁéal dohﬁedt@i @ra@fis ef MbdaDihdietaidde drug core 116. Drug
t herapeutic agent is strongly and substanti al

core 11 BusB@raloyitihe Sesepuel 126roMaUB O8RS e care | @ Gibe deeore releases
i
therap%lﬂﬁc %k %Olg@%glrkg el(}ge?g %Eg Is}?e%phlgdhgr%g 1% gl}nglﬁarg)grggmost of the drug
core as idemmlbaﬂ alyeo Fertbeslisivaeisndnnear lbd gplacdd ®letitheadtehSon structure or the
strongl y dependent on the dianeter of the exposed
retentignsfryetare qagbedhinpnted e HIOSABPRYE of an exposed dr ug
core surface near an end of a cylindrical drug core.
[0087Budg.dif Slh[rwls arp’crspacnivbe'idwmf antsaedhddreleasd iarpldnit semps'sing a core and

e be con ctival .ti ssue er 9.0
sheatt, S EHRR G THERCUBTR WdMepot Lsatom, itorab i Garered with a
sheatH Bbdyl 128!dver QbstATdYud@ré i fd | Yhanidup 'cBretr@I%aﬁlt}?JrQﬂeuhb %géiﬁ through

| ayer so as not to penetrate the scleral tissue.
an exmgdmul ami sheatbdodnded sranguleneeer 1@t ehthe Idelgrsasd awietshnbed above.

he 0¥ Bl SR A A RSB B GTER s cor

and nﬁ%@lsnﬁcluml Vaitiie dnipedone e 8. Skl sy ésnmﬂm@mm tHE edté ¥PelBtion of the
W t hout sheath body 128. In this enbodi nent w t hout

therapeptac ageahisistranely and Rebspiall v elated By the expqsed peréacefarqarpd the drug core
he .
and wEP SBRRR AN (REAREMPLEN of ArGPARRASEn} Blotlsihein the e core.
For cir(eldhﬂekpng;eﬂ bﬁfmm dentiealf ichmioafis diagbl dependdnevapeldiateter of the
in the drug cgore nat i Xx as described herein.
eXPOSF‘g e P@exaﬂ? g%ﬁ&m?teraq |47 qXPP?fgtdl"é% e JUIdRfSgpgend of a
Cyhn(fri%h]etﬂ’ﬁg cbriaPlsan a&%l%ﬁ% be Hlﬂ?]aﬁtefl ln?k%tfl@xsﬁsg?] &t fo'ilgxa ple below
retention structure 186, a co and a s 12
conjurativek wisnglayer Qof tbﬁbpdandemtheoﬁbQVheclpraetmm laIYﬂV83 ras lShHwn in Fig 1F,
or onl?%%r%ta botq%rb g%ic gstugg&aegtﬁ% g%gctftlt(? |B1|3 gr%%‘\f/tﬁ? ﬁgeraptlssue It should
be nofe @a2 BRI dofe AN HehRE®Ivith Ay BF MirfienRorSHalcRIr&eshd occlusive
rel ease of the therapeutic agent. Drug core 182 can
clemepiseb dawrihed bsgidsed convex surface area 182A. Exposed
convex surface area 182A may provide an increased

[00885 UITh ag emBbodignch thiedragseretiBnplBRed petlet € s@@a 8 andABnjunctiva 9
occl usi ve el ement 188 can be di sposed over retention

withowt shgath fpdy 18% Iﬁldhmea@l@dtmf@t wf@wfothe sheath bagyothgiphysieal
characq%g@llcé S%H%ru cat 2 éd%%%ﬁi eﬁs%{eef%H rlnccfteéégt ?}(S)oesed surface

can occlUsrve struc ure
of drugrcond, e ekhlﬁpkadzgll ru&lcmg thk enmhtraﬂittrﬁ@fr(hiseﬂ/eddt}ﬁdﬂaﬁehﬁc agent in the
retentjon str re. Flowrestricting retention
drug core Matrifras d f%%‘ﬁ €Il usi ve el ement 188 can be sized
to bl ock tear
[0089] Fig. 1G schematically illustrates a sustained release implant 180 comprising a flow

restricting retention structure 186, a core 182 and a sheath 184, according to an embodiment of

the present invention. Sheath body 184 can at least partially cover drug core 182. Drug core 182
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fl ow through the canaliculus. [0090] The cores and
sheat h bodi es described herein can be inplanted in a
wo a007213250f tissues in several ways. Many of tPEI/US208%065789
and sheat hs described herein, in particular the
may cohtaucpartidss digbe thchapduing agent tieerieticgovide kisgstain2d\rdlens2 3 the
one unctal

Ianted
therap'&rl{l]ce?g,]eél{ E]lgycor %Czwfmf H %rbe)ggos%{ﬁcdorgﬁé alfrlﬁacs 6Bffae]582A Exposed
conveSl@sAhdpeh ey ‘?%V]&éodmhbl%ﬁse@ sUFfHE £64 R ref%@%h@ therapeutlc agent.
body, and/or the ke so as to be inplanted with
An ocesigA el eprens § $8Jeetnlheebsmﬁ@ri o Irefstian shiueiment 86 @dx.lccrlq tbecﬂlow of tear

er el 0ss, secti.gpal view of . .
throu% thE ghgﬁh%]glggr b 15% eemrrp “é’ﬁ{\,‘\gi&f“[‘o&‘ ﬁmé glﬂrg lggﬁ%’? F{% Fols@ted within
occlugivie ﬁﬁjcarr@ @68 exprosd tissdcARR el ddent ate@h@d RGthtthe fdlention structure.

enbodi nent of the present i nvention. A drug core 2 10

Flow yestrichpg Fdentigneshugiuen i and we&wswz@lerreﬁéb%ca@dw zzggo block tear
ﬂowthﬁﬁkyggﬁmgmugm%nlng 220A. Openi ng 220 has a di aneter
t ha

approxi mat es the maxi mum cross secti onal dlaneter

f cor ug, core 210 i ncl udes an expose
0090 0 S P O B L e e AP S ey of e i
severdb ¥k ?@.eﬁ’la%g o BeQ ol ARd SAGIARScribed Wef RE &8 parfiludP il sBlictures

ace 210A, a cylindrical surface 2I0B and an en
describet With ec20 G toAlhgu 24r oAl chmbe ifAflatetl abnams purictal plugs.

dla ter th t.he maxi cross sect.ional
Anerrgi ST Bm ot o 25 B0 SRadiodion dErer WP s copysgmprise @ drug core,
sheatfﬁmgo%ddﬁ@ttﬁ§ likbso 2Ubek 1ﬁlbﬁlﬂﬁﬁ%ltf@ﬂ]e%’t'ﬂ%htﬂﬂfﬂtﬁﬁlur&lﬁnﬁ%@luswe

End surface 210C has a dianeter that matches th

elemegisai¢earded eregy| i ndri cal surface 210B. The surface area

of exposed surface 210E is the sumof the areas of
[0091aNHIg. A shofnfsat@os3k0AionalVitWdfiaGastaintd fa&se 24PBnaIY vaifttlcore

surface 210C. The surface area may be increased by the
compuigipgam enlangeq Agpqsedpuriisr pedeacsprintoropmediment of figspresent
inventi @ 9A UHA Qat bYo i%lcgogre@%l‘rﬂxal S?]e&tl b8?§ 92 . Ql%eaihotg éi%]Z I(:)I ugcludes an

2B sho a cross sectional view of” a sustal ne
openingi2(eint OREAngR 2 (hh@ achaaet2i thacapppeiisiateg tl@a’menhﬁ:hgadss sect10na1

ding to an enbodj nment

2 A,
G O L P o B o Tt
an actﬁz‘é%ﬁrfﬁ&r Expbded sihBcd 3 R HERAH Y8R act@n Qﬁnﬁlgll ﬁ@ﬁi@g,’ll 0A, a

fromthe core as described above. Exposed surface area
cylindpicalzsarfase 208 @)di aneand|syrfecn? 104). , Amantariserfadd 2 Iffohatain omter diameter
and extends o rd from.the eath bod

that a;?pﬁgﬁrgliggeglt}?%@aw& %rgsssiﬁcﬁgr&a dlgfréeéer &f Qe 25l @n mne ¥d1ameter that
approXitritdsAROS el dififieteP 6T AMAIAER SHFN¢ PR DBP EGdl sWEfa @ (6T R3S diameter

sectional views, respectivel of a sustained rel ease

that myatehpsie diagapte of wylandircabm@@pegm B Tonpriase arpaaf cxphsedsurface 210E
accordl n
is the ?@iﬁ%ﬁﬁg a]c‘(%eésengﬁ Iu‘;i:;\;/r:sﬁ gé% Oﬁ, %ﬁﬁndjncap% face glgligb (fj %rgggsurface 210C.
The swidch Iafba&n@ﬂﬁhbreb:&d)byZHésméhﬁ@&hdhém Yuddcel dn€d UdBSthaiextends
annul ar end partijion 224A that defines an opening
longithdipgiligHonmit itplgpe ét® 214 extends. Drug core 214
i ncl udes an exposed surface 214A that
[0092] Fig. 2B shows a cross sectional view of a sustained release implant 202 with a core 212

comprising an enlarged exposed surface area 212A, according to an embodiment of the present
invention. A sheath body 222 extends over core 212. The treatment agent can be released from
the core as described above. Exposed surface area 212A is approximately conical, can be
ellipsoidal or spherical, and extends outward from the sheath body to increase the exposed

surface area of drug core 212.
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rel eases the therapeutic agent. Exposed surface 214A
has a dianeter 214D that is | ess than a maxi num
walcosensizen, for exanpl e a maxi mum di anet er, acPOEESHDUES789
core 214. [0094] Fig. 2E shows a cross sectional view
[0093pf Fagss Iéftaaﬂ Q@sﬂow ;m.ﬁleciilV‘@rﬂrdrosg@écnﬂnbhwawdrrﬂ@ee@\@y ofa
rged exposed surface area 216A

Sustawf Ricasei P 208 ﬁv‘g%’( HACAY 1!REPETFISIE adedesed ichpeses switace area

214A eﬂm&‘aﬁr{?{@tan%ﬂnﬂot}ﬁn&ﬁ %?ﬁl@ grés@?ftelm/érﬁi%n B?E%Q@r%tﬁhl saér{cgﬂed within a
i ncludes several spaced apart fingers Fto provi

SMmﬂlhﬁh@éée@hsmhﬁad£2&meaxbﬁanhmnémpméednﬂmﬁﬂﬁ@ahmﬂﬁﬁnedanopmﬁng

throu%gd.tlitgi] %gL[St %)ﬁei: 98{ %8 (g : E&%&%&?r zr?(g q(s)\éie %gg%s%éﬁurface 214A that
releastBe Micrhpetic 23t Ekﬁ%@ﬂ‘%ﬂéc@@lZA]}ﬁs 3 diRYettaMaD! (& is less than a
shape of an inverted cone. Core 16 is covered with

maxirgyre siensady f@%ams}@eeanhmmdlzmter,sacmednmoofnélAbnd t o
provi de an exposed surface 216A on drug core 216.

[0094Bh eRag. 2 Bodd s 228053 |s6@ionBICYi el @3 a kidigaebreddade Masla@ 206 with a drug
castellation pattern that matches core 216. [0095]

core 2tp gomprisigy @wn@rgﬁéﬁéw@@ iswidacgi g Do Aawish sesiglingign extending

e SRS AL Mo TRGOTD! 140 BN e LRl s

severdl lspdcamapé}ﬁﬂngem:lzmm mo¢ae mc?fﬁ@edasndfaae sieeaf hlebﬂﬁyseazﬁrface 216A.

e 260 has an exposed surface 60A on the end of th
In addd'b?‘étot‘ﬂ%ff’aﬁﬁé SRS o raRyovdes Q kaam@ HBuS oTE Sl maafgalso include an

mden{aﬁéﬁ 2 P@l tlﬁ(?erntd‘tfoh@lg thha\g}ﬁg S%% Q o2hs thvieREd AL 9%6 is covered

60F i ncrease the rface area of core
with aﬂhlaath |b9d£2?ﬂ)s@¢baﬂobddye216u$ pannai ovg dnld o dratvéderancax poeedrsurface

filmfl ui th.this j rease osed .surfac
216 gb g v L6 ehsm] TS eRBE R DY RDERR LS Reraplen gatterm that
match@§estt 2fipom core 260 into the tear or tear filmfluid

and target treatnent area. Folds 260F are formed so

nn or el ..
10095} 6 3o 24 RERRE peSBET e B BTl ess i g 2Ry rgrpising o ore
with febdp,o&e@irdﬁigr th a6 @mboQn cuin of e Pydsd@Sin{@itioh N EmPladt 2901 i@EtudéEs a core
treat ment agent. Thus, the total exposed surface area

260 apst a sheath begly 47 A ¢ Comeddhas 38 sapesar seece 0 arthe endof the core that
I
permlg' % %ﬂ'gﬁ?ﬁpfﬁstﬁg ?%rf’ d@ag‘@é%ﬁﬂ% ar GRAMA. @2) Z%bq sﬁqgcludes folds

ces o at are expose
260F. t %ds 260R iparcadd thensdrfack decavif @oahatde é;’tpmed)fo thh atirﬁﬁjndm g fluid tear

aosed surface 260A and the tear or tea
or teaf I i th o gsyeass 1§ cxpeieditia-irh ?@B%E?QF@CWWWUOH of
the th&aﬁéiﬁ’& %gé}ﬁQLrJn? L&R980 kT8 i tabritbar di1n T84 GRIRE e‘f’ 'tx@&nﬁ:nt area.

channel "with an internal porous surface, according t
Folds 2a0% migddinmsito thét a dhenpel @6eGts fonmedin @me 260‘rpChHIm<3]2£@)C connects to

i.ncl,udes core 262 and s
the i 4 SR B ELHeRaine " Btk S Fhse dROX b piny i For B aetiion of
treatnRBf 4fcht THUIOthE @ hIRdXpOSedtsarfhfiarSAl6 T @ db6BichuRad e%roséds@ﬁface 260A
filmfluid. Core262 also includes a channel 262

that ischegathe Pxppeediol the feaagieisan ifnl@ Buidfand @w@cwoftfhlés éﬁ@h thet are
expos}% {thgg té&?gfﬁgr ﬁ ﬁ{nla?kfla conh &;ﬁ%{’he hannolri‘%% with Fx%ﬁ(bsurface 260A

anne core anne
andﬂﬁX&&@d&miﬁhﬁﬁﬁuﬁnd of the core near exposed surface
262A of the core. The surface area of core

[0096] 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.
Implant 252 includes a core 262 and sheath body 272. Core 262 has an exposed surface 262A on

the end of the core that permits drug migration to the surrounding tear or tear film fluid. Core
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that is exposed to the surrounding tear or tear film
fluid can include the inside of core 262 that is
wezxposetse o channel 262C. This increase in expPGEUS2007/065789
surface area can increase mgration of the therapeutic
262 alagewiudes avhameb26262 Cinoct 28 (G iparcases theesaurfaté dnea HF thiedhannel with a
t t nt.ar a Thus e total.expose
porou fiorA5pec 3P BEPe S im0y Fhohs dimbSlybaingt R e Shamel 262C
extendG04hd BaltofitBe EUrk 864l X p&eRQEEELt B2 NG th€&Jre OThd &@Fack 'afe@of core
fluid and porous internal surface 262P that is exposed
that istez posed te Hgrsuppurding tepr piter fi flirrdgm\dlcan cr@hrd@dhqt owidgfof core 262 that is

coos LMo 385 L GRS LR AT et o o

therapéut&kl\a@fnt fosUstaREEGtd Bk eas or ieaPfim lukihdWrght teeaREM area. Thus,
264 conprising channels to increase drug mgration,
the toighexpogechyirase aise ehBYUaih2 Atn BKludpexpasyd purass 260 Aphatns directly
cosEP ORGP ORF 0T DAL T YRORERhscd o e
or teaafiinh ugh viah@nexqioaed csambbte Ccanh beped sirfaes@d2 Atand the tear or tear
| ocations. Exposed surface 264A pernmits drug
ﬁlmﬂh‘f(gratl on to the surrounding tear or tear filmfluid.
Core 264 al so includes channels 264C. Channels 264C
[0097kx tFepn @ Ht shoavs pasespestivelace 0P 6 dustdDheaiueblase DGAGRt 264 withrgere 264
enough that tear or tear filmflyid can e tgr t he
compgH R HP L IR e SR S FREPRASEOTHING 1§ AF PR E<aROLhe invention.
Implaftors ig€ldddshdte 264 dnd shenth 868y W4 hERABE] Qlrfak€ab4 4 id lﬁbated on the end
fluid. The surface area of the core that is exposed
of core Red, thpeainidic ﬁgp(fsmh puiface gan be pesatzgnefljal pthet kocationac E&pl@@d surface
£5,,264P of,. cqre 2 def |
264 Bl TREE sRlfel SR Bt o oy R WL L BG 2pa o incluces
channalﬁ 284C C lohamel 2 6264&x téictd @Rp& el s @if@ei20n. Thahdeds 264C are large enough
her apeuti ¢ agent fromcore 264 into the tear or tear
that tefni oriesn filpufleid gap sptgethe chauelvand tharefare mpigase theaurfase grea of core
R
264 thgi?lji? IZ g&ejnt%g l\kﬁ]‘:tﬁa%r‘?@ar Ilrpgfg{lfy%}%( %dggbg% Hlt%g% ﬁ{e% c%ge:fraato is exposed to
the sutreanrdifig flondfteariod tean €ilm Miued maludswtht aver [addees PEAP dfscore 262 that

exposed_t o t tear or tear filmfluids via nnection
define RgHIRACs g’e@@wrﬁqﬁea@s‘(ﬁb@@as@%rfla%arm}xa 44f& increase
migrali&Péf AE teeHeufid Eé'@nt frinttord 989810 fhk Gear 8r lJealsﬁHHV?luﬁi ang target

perspective view of a sustained rel ease | npl ant
treatmgiit dvea Bhusgthe dotel 2P6saclonphesiragobcarodfbinchdpoegosed surface 264A

. sur f 266 di
that s et r PR 0o PE RS o8 (08 B 88T PepRurErs S Bobarisgrvosed to
the tedbiok Read fifih SRR VOSN3 ort JTahaflSTHIE Rith bgsstd ﬁﬁffatck ab X and the

over drug core 266 to define convex exposed surface
tear ortggAilmsthaidt h body 276 conprises a shaft portion 276S.
Convex exposed surface 266A provides an increased

[0098EX POS  stsdivs ag@ s ede AbOE alshgainbe ad dusd iy antR 56ASSa drug core
sectional area of convex eﬁgosed surface 266A is
266 cqUaprERRE 3 FRIFY R CERASES SWECE 6P acspiin P agteataodisegnt pthe present

inventfoh® it % céﬁé%féfl %gllgz&eréd'\vﬁ]igg hda@{ld %%hét%%g%ﬁ%%tsleast

Cross Sectional area, convex exposed surface
partialdy dear gderg cue 26 ® dufima comexteapodded sadimeed66ah eihewthibolly 276 comprises
rd fromthe cor Shea

a shafgg(%g&? zé& ts QWL CXPysad sprdacs ?g? tﬂﬁ%‘flégs atr)l Xreaseg exposed surface area

above the sheath body. A cross sectional area of convex exposed surface 266A is larger than a
cross sectional area of shaft portion 276S of sheath body 276. In addition to the larger cross

sectional area, convex exposed surface 266A has a larger surface area due to the convex shape
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support drug core 266 in the sheath body and provide
support to the drug core to hold drug core 266 in
w@b@ce132m sheat h body 276. Fingers 276F are speCEUS2007/065789
apart to permt drug mgration fromthe core to the
which exagndsoutvead fioin! tie cbrgi $hbath\hedyn27heorhpngessveral fingers 276F that

Pr ot r usi .276P, e nd oufward on sheat ody 276.
suppog) Gbf S 008 15 Jisnath By b Biide ShRaf ok BRELefeap gid drug core
266 i Pla€e hGhedth BB P IERL FinBQd Y 787 Bre sPhdd apE & F&RiCREg BEeration from
repl aced with another drug core after an appropriate

the cor¢ feethe fagr ortearpine flaidthetwenniibe Gogess. 26®tnsigny &16Pag¢end outward on
t e t ent ., [ 00 Fi 2J s a
et 103y Ol 18I ASE0BLA BN ARIR) oyt s
body 276. EDREEEODGY ¢ani begeplacepitts StbtlsdtldhGCerabfRé an dpPropriate time, for
several soft brush-Ilike nmenbers 268F, according to an
examplgi3HER FEACOB260hes preasehmoptRfdhg therepeutiaagesior e 268 i s
partially covered with a sheath body 278 that extends
[0099ht Higddtshpas b sk vievover sudtairgdaoleaesedmPlano 2 S fvithe core 268 comprising
A th d 78 [
on CxEER PUF EIGH DY SaST ST DR LRE MARDORGHBEr DRI (0 an embodiment
of the§ésBRGinOLHHNAT Briif CRD6H % S2HR1PRR ARviR] QWA ay 27%3 that extends
i'ncreased exposed surface ared to drug core 268. “Soft
at leagy pagially ioker dragbene 68 68 Befarecexpbsed ssfhte 208 . rYwhthi bexdy 278 comprises

nd . .easi efl ec such th hese nenber.s dq not
a shaff RLERR7Y  S5% bRRh I e DGt Misr S EGE R rogt QR Aot 208 and
providddrEinéR8sed aRpHRd FBdEcQlre B RYuTBIE Db R Sof@drRN Mkain@tbers 268F are
above, silicone is a suitable material for the

also sp g Eastlignieanst cagif yideftasted speiBthebiirpse members fip nbt easike irvitation to

: 6 26 d 268 . .
L T LN .

silicoixoiks taisofatdé nRxdpas i tisdrbRadectd@iHA dnsy @6 268 ompriskOOdft brush like
Fig. 2K shows a side view of a sustained rel ease
memhehsggﬁgﬁ

t Exposadisupfage Hidgolcdpe cosdo8 glrprindndry aa iedsiation 2681 such
that aﬁ’é%@%?@ﬂ%ﬁr&?g osed _%@i*fac%%ﬁ%qk @antag%an enbodi ment  of

esent ention. ug core 9 is partially

over ith a.sheath body 27 hat . exte at | east
IOIOOEaYF?%;?‘r oGt side VgV dg Raugeed i icher R SR feeare 269
compﬁﬂﬁ% AEEn R Wposel 8t ORI | g%c%rcﬁf? ér§§§bcﬁ1il§ngﬁf(§ the present

portion 279S. Convex exposed surface 269 provides an

inveniiors r idrgadrexqfoss pdrtially tavwedwih aabeatie bodye? Bhibatt dxtdydd yt least

. A cross secti I ea of convex expos sug.fa 6 .
partiafly 8} G5 Sk 2RO > A RoRLar RENER HBEED SRR3R compries
a shaf2g&t8oR D 78h eabhveR@dlpostd Jurthde BYPrévi@es dndnérefsel ¥k surface area

cross sectional area, convex exposed surface 269A has

aboveghe gieglyboslyr Pagressaseetionsliarce of eoreves shnasrd siégse 20AAtis larger than a
. ) r i on_ structure 289
cros LGRS OUAEE Bk D0 B 9L B IS AR s
sectiofilranel uoreveX 8Rp@sad sodrR269A ARy 1abert Sefasedrenlindid the convex shape
structures as descri be herein, for exangle a co
that e)étgw%

. I
rQUeY#rg of tReipaE- &1 Tatspiien siighae ABPrery Dattfashedsigeheatl body 279.
Ronlhd LERLGL Y COFLRE T UL O AR o
exame g.co komhoseg a sspatelastievhapt nensurg blo naath rae Net@usd™. Retention

' . W re 232 :
s’(ructlllrrc'%BlSsl r(]:Ezm ge::g 81pvgotatl?ed ?o Idnraklg rect:gntl%n s?ructure 289 biocompatible.

[0101] Fig. 2L shows a side view of a sustained release implant 230 with a drug core 232
comprising a concave indented surface 232A to increase exposed surface area of the core,

according to an embodiment of the present invention. A sheath body 234 extends at least
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conprising a concave indented surface 232A to increase
exposed surface area of the core, according to an
wepdodiszent of the present invention. A sheat hr@DUy2028d65789
extends at | eastpartially over drug core 232. Concave
pmﬁanmdanw@q,sucﬂabeCﬁ@@wchskﬁmdmedmmm3aaieﬁgn&d@namwxp&mdendof

core 232 to provjide a reased osed surface
drug eS8 R W o SpoTaApR bR ShOwE GrSi de
view of a sustained release inplant 240 with a drug
[0102} o deg. 248 shorrpa $idé wgwwf@@netamed seledsaooplag Owvitiha drug core 242
COITlpI‘Cl;SI'III’? 14 g(l)nc%e'ez s%r ?ﬁfejA ad gale éh%@é%r%?ﬁ de %geed Qrgﬁ))(() 8{?%@2}%: an exposed

urtace area O

surfacefaretatwt}w @3 Nccdrimens b BmbAdisteand ihb pelserd 4dh eRtb8NAShadth body
| east artlallé over drug core 242. Concave indented

244 exfeitdsat keagaprigly aver g core 27 &qresvedndedichfurgee gt dbisformed on
§
o iR2 LR YL 0500 SRS PRSI ANE] LR g coe
Chanrpt 242 éraed iim drogas s 424p ps@ddsan fnaﬁees@lr@@o@ﬁ shff@ceCHrbtgof the drug
Channel 242C can extend to concave i ndent

core. {lppigt 8424 590 SXIEH (orrapcavRARfifaled suteceamtd Aptust e chavnel 242C and
provnde‘%ﬁﬁé@%e iif sﬁ‘f’efc}ce%ﬁ% oqrt]g@(jo% e)ghﬁed:f?)rtﬁe BAPOSRE: figh.t he

tear or tear film [O1 ows an | nplant 310

onpr a shea 320 . wi t exte
101036 R8P T00S B bal P OI tbepdOaRe D firetsgions 322,
accorditg R &ﬁ‘&)dﬁ%gnta)tf‘iw}e%?ﬁﬁ@ntmdmx:@gglc;ng 3bh @ttz‘cﬁtsﬁ&hh 80dy 320 to
elenent to retain the core near the punctum Sheat
the retspiggn domerixe ém{lg tm/@fe oearéh@pmctwn.d8hdattebady @Omseelds over core
face 332
530 10U RAR ¥ tel ulgh G Bheort ol r BT R 4R Grsgient and engage
the retefifdriid bvientein@/se btcltigvaditaedt tb ARachnBatieaboshdy@FEtottRe retention
the retention elenent to retain the core near the
clemepiipdeiam the oo aFamthe pumBIBhons an i npl ant 350
conprising a retention elenment 380 with an extension
[0104B8Fjg. dBcshodis g ithplaan Endoatfrizigta refentibie clemes€IB0 with an extensmn
i nventi on. Eg%gn3|on g82 retains . a sheath body 360 and
382, ageqrding tyamemepdimeRt iRy PNt dieations biiensieni ¥l rgiagsasheath body
360 aifle] | bd?@ 384 %@?ﬁéﬁys}ﬁrof&%dg’zger(&)recﬁoqo %zﬁne QB@)??(% surface 372 of
surface 372 i1s disposed near the proxinm core
core 330 0Exposee nwifase 338 2s dixpaspdisea thvpvakundl end of aire 3¢@r Ext8iGon 382

exeniif ENGEL R SR oGif drp it dibhstanrOa00 w ih &

retention structure 430 that is shorter in |length
[0105]\hiFigs. £ aad HBrSQéW@r(ES% =sseliqriebyigv QfraofiinplantéMF Wil e acteatron

struct&re QQO a? {Easih &l 18‘°I€Q’ 119 rlllaéll ]ra %regcfrclt)slsfsegtooﬁ{al ﬁrﬁ) g ncfonrglguratlon than a

0 an e od I men

small bﬂ@&'@i @d&hoﬂe@@rdfﬂe kowiasiraionl sdcatdigntd A@n‘tﬁﬂﬂnéht RIF Jﬁ"@éent invention.
npl.ant 400 includes a drug core 410 an

ImPla%trf@Qtlﬁdb‘@f’éf distal endifd4apd B parximebengi4 e deplaghdQq iariuges a drug core
410 afPY HISHAHO 456! gh%ﬁb@%%% a8 a?ﬂ“alﬁ?%%gnxt%%ﬁ%%{argﬁg% and defines

rug core OCC
an expasédanfade 802 ahdiug eppearive dxrbgcohfst\emdnmt 440046 bargachdd to and

Qccl usi ve, el enent 0 cap nove with retention
suppogeq B iR étﬂ’c‘flf?r‘égx é?ﬁSR’éW bt EINTROY Witk Fitenjipy structure
430, fSPRARPR WAQeRnBIREIemRAOII0 & paRR i b &b A Prd e Ronfiguration to a

large profile configuration. In many embodiments, the retention structure and occlusive element

are sized to correspond to a diameter of the canaliculus, for example to match a diameter of the

18



10

15

20

25

30

| arge profile configuration. In many enbodi nents, the
retention structure and occl usive elenent are sized to
weorrespeend to a dianeter of the canalicul us, POF/US2007/065789
exanple to match a dianmeter of thecanaliculus or
canalishliug bt $lightlznlgeer thivathe tchenlicahalianet @y sodisawelude flusidl@s through the
I ud(ﬁflud.fl w t hroygh the canal i cul us and/ or
cana 18@858’? P a"tch%r ‘Eéﬁ%ﬁ“é(‘x‘f‘ﬂ’gs- [0106] As shown in Fig. 4A
retention structure 430 and occlusive el enent 440 are
[0106] 1 A5 shawn|in ﬁrgaﬁiAl éet@ﬁmisguﬂatd BW.angpeplusive gigirenpd X ark en a small
proﬁlg g%mrgg %t: %ﬁc}g rsrlrjlg ClFIo:eﬁ]% F%n ua%g ocl(z:lrr(l:] IoclgllcS II‘?\INp 11(e?|ftl$g§cnc‘iusive element
and rdtdi8@h iradtutea®é pRBEH HaMeS @Khnf1ﬁ§erd@rpio©y5fﬁl’kfoveﬁﬁtf61n&épﬁfyment
el ement 430 and occl usive el enent 440 extend ful

Retenfipiy ﬁkjmeﬂwoear?gtq@d@ﬁwg Kleatent frbigxtengofully @loge dlep l@agté oai sloeath body

420 aﬁ?&r% br%nél l%l 18§%Q:Irﬂe?1t %6 %Calﬂ 91&:&1% §I§Eeaﬂ{ J&O&Y) n%gxodlstal end
near | st al end n ent

402. btmact embodddOntadtenticnh Sl&lcwafe GBQHﬁhbcd&@v&EﬂMﬁerﬁl%ﬁm‘a% &lameters

hat .are si zed de a d sI| hin the
that afeygs e Gf B aping & 1<5fhth i}’r i Wﬁ@ wothF ﬁ@alﬁ REAfdR,
confi@hflidnNEnd L QLARIN s%ttlf;l'ﬁ?é M{deoc%ﬂgn@%ﬁ!n%'t Ve &l ﬁ%rﬂ) aﬁa{br within the
e sized to anchor wthin the canaliculus while in
canalisduemdiilk ar gecoondtargeprotid ¢ogfigatatiom. [ 0107] As shovvn in
Fig. 4B, retention structure 430 and occl usive el enent
[010744 A Ah8whin alg apg Rt dHtdhistrBctaRM3I00ME ktA8ve FRNPI408r 86 a large
profile configuration can occur when the occl usive
profilerenfignrationd Speh e lrgoprodie erafigpeatign earpo@@ewhmm thetngclusive element
and rfi?ea rt‘laol{lls{: u'tHrSoeCaé ]SaIEe\:r)d: n e‘ﬁg%‘g’ﬁf“ﬂﬁ%l an@@ egp eI c%gﬁguratelon, the length

of ocdﬁsimlblﬁaltMO ah6 ré&&iohetruttias v 30ns bietes fidnlin Iﬂ{dﬁnﬁd]@roﬁle
configquration a di stance 450. The proximal end of )
configusatiameyohdigtep 5(9r d h&moﬁmal grefusicvioretaivaie 430 andegelusive
elemeﬁl Jléﬁf"ca‘ﬂ thlte §O§§B&tp 89 K‘ﬂﬁﬂf%ﬁ&tl‘?g enildqgt%}{ti&pgructure assume
fention Structure ass t ar ge file
the largalpfrmf@a ca fi @matiumctuch hmt t}teljempmkemhbf dmglccm’e 446 ugd sleath body 420

g. tgd sheat h bOdE% néo e tend fromthe retentjon
extend {ioRcthe FTiiRg SHUER (AN celvgvE slemenh WoREesHRsdimgi she sheath
body IsRBoRBeRdRe dYrel A4 O%B‘/Qﬂt%cet@@@o Mo chFObLhE dhd e is exposed while
di stance 450 so that "'nore of the drug core is exposed
the retghiibestiuvture end pedlesvestlementwreinghel lapgaecproflec@né et ot than is
are.i.n the nf| ration t

exposih Finde i cieaR R rBiTE ppdef e Skl ar b GesbilL RERRE

configfr@idnN 1h BechSeMbddiREmE itheretifibh Gh@hiend okBluSVE Blement retract to
enbodi nents, the retention structure and occl usi ve

exposg|thadihg cost r act to expose the drug core. [0108] Fi gs.

5A to 6 show enbodi nents of tools that can be used to
[0108i] NSgd, SABOY shbwidntboldifdrant Sioals tiite sad bdescdas @isert fdddQ9lhe

Fig. BA shows an insertion tool 500 to insert an
implaptyas eicriPabgethe punctum with a plunger 530 that can

be depressed, according to an enbodi nent of the
[0109ﬂJr d3g2mMA showeraniiosertidmeel 3G0an 1hseal anSﬁ@ldnnhitmﬂﬁswactum with a

t,hat c n be lnsertedb|0(ri]to h{athpunctumto.

plungﬁrr %K%Otﬁ{ité:?lé %{3 ﬁgpresse according to an embodiment of the present invention.
Insertion tool 500 includes a dilator 510 that can be inserted into the punctum to pre-dilate the
punctum prior to insertion of an implant. An implant 520 can be pre-loaded onto tool 500 prior
to dilation of the punctum. An internal wire 540 can be connected to implant 520 to retain the

implant. Following pre-dilation of the punctum with dilator 510, tool 500 can be used to insert
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punctum prior to insertion of an inplant. An inplant
520 can be pre-loaded onto tool 500 prior to dilation
we@boorhe2punctum An internal wire 540 can be cPCEs100T065789
to inplant 520 to retain the inplant. Foll ow ng
implapy 820dintogthe prnadiimt WéhifeuinplanhnSad ispaditioatdin t‘ﬁ&@undmml plﬁﬁ)@sr 530 can

ve el 4580 53588 STBEToBR T e B BEoFs e embodimens
wire JHOURGEEonSHke %QBar@@néﬂi@%@]@ﬁ@qhﬁtgyeﬁ&ﬁﬁ&aMlJ& 52d01:808ht 520 may
rel ease inplant 520 from tool In sone

compgsbdiugeatesyitive FesilBapmateyiak derpaxemplesikidtone pank thah dedires core
[ t; 520. I nplant 520 may
matcl IQOII(I%@IS qI}é f‘?ée%?e IS%)IP rIea resilient material, for
S|I|cone such that the drug core naterla

Ie
[01 lﬂioﬁé@t opsen RsEiondent P0ite B ErPland 7000 e gungpm with a
plungéﬂﬁ%aﬂ@h&@%@&)trﬁlﬂgnté %?Em@? mieft 6frIEgE)1tes§I1] idVZR é&pt n8dron tool 550
Into the punctum pl unger t can sl
includzs a drlation g6Q withn cenizelicnint toafilatdthe puss@nt ImpMﬁnSS(Dmcludes a

sS4 B LS50y S5k 2 T B s

I 28 t I '
come ko Mooty it ont ) S s g uanct sy

Whlledbﬂ n@m‘t@d 13 dxlam:dmgle dil@8056® phungenT? ¢ambleadtarsed distally to place
er 580 is advanced di st.al ]

mplaf /o i AP DAL e PR OfF o) Sptens guigon can be
depressad tdd&lvagdeadifeldly theSinplany ink@thell&aen, foPé@RplOd Buttdh doRBected to shaft
canal i cul ar | unen near the punctum I|n many
590 withiss dnteppediate gaephaniem can be depressed to advance
distally the inplant into the lumen, for exanple a
[0111putRigm showsas iedrtion tediafn t&5d3emiah Iilnﬁl@nﬂ iAtoth8Pdh@i@ with a sheath
mechani sm 101 11] Fig.. 6 shows an i1 nsertion tool 600
610 thapreTAds fq POHHIGTHBE ﬁﬁPlamrwcshtt srdaberiarlumen acpordingtie ap gmbodiment of
et
e LR B3 SRS A 1 RLRN) 410y g, shas
610 1sr;he}$drtt) hplivaanitripbemt 620 il ®as4ll profde ¢dndilgumf108 hhﬁélhhoﬁ 1&v1i680 includes
sha to dilate. the nctun1 Sheat h 6 s shaped to
an an G a5 AR SHBPT gk OF F PDCshTo uratarbiol 600,
Sheath BEE@%dd SRl Hru BB 61568 PR (ﬁl@ﬂHIl@f)ulittﬁrH %I]HI bRePcomprise

whi ch can conprise a portion of a
proximalbeinelingd sutfatessodilatgiteanuinceng Iamdararﬁaa,l szhleatht6ﬂ0candl penular

ed to Iate t he nct um and
sroce R G SOREE a1 Moo BBl PR aot B amplptin he
canahﬂUb]lClhtﬂéh AmabRASnE2@e 635 epdifpRdPordhaig] Rso bt WehtH680 can be
615 can be at |east partially inserted into the

retractsg aed sliferundgr awelar BEugtirs| At A siop AR5 edrkel dosnecied fotheds 605 to
t.
retain IIIEQII‘II@(I] ZIIF]III%S gﬁgd (@épgh Izv?thﬁlrtﬁg ) IIIC]?%F lrur'nea waIl IIc CF% (Ih %?0 1s retracted

can'be re acte
proxirasihubaxpsderinnptant €26G15. A stop 625 can be connected to
body 605 to retain inplant 620 at the desired depth
[ I
s PRt ATE e o Dty gesined deptt i
re]atlo@'(g ¢hei pypktant, sbath 6Hkis Inaewtqddelekp(meetﬂlplant 620eat the desired location in
e desiyed dept n relation to

I
the cafl o, A BRBRETP 0 36 bF SorLB e R el Wihotahat 640
mechdnfﬂ%Il?@bulﬁg&h@IlthtéI']@ t6lBRhE&H300aRbt, RBtrddBon of plunger 630 in the proximal

direction can retract sheath 610 in the proximal direction to expose implant 620 at the desired
location in the canalicular lumen. Implant 620 can be any of the implants as described herein.

Often, implant 620 will comprise a resilient member that expands to a large profile configuration
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the canalicular lunmen. A plunger 630 can be used to
retract sheath 610. A shaft 640 nechanically coupl es
WG b@atiks269.0 t o pl unger 630. Thus, retracti on OPCPUS2VGBO65789
630 in the proximal direction can retract sheath 610
when ish‘caﬂhél (ois oatravedd. din ey iembotimqeencposemon’pdmmt)o @20 irefudeelilator to

|red | ocation in the canalicula | mpl ant 620
ditate 5t 30 SRR S SR AP BRIoT andioosiopshon an end

of theliARHAMM to@lztgatvﬁﬂpbsé% Qﬁ@éddslga&drv@% fhke %Plaﬂﬁ‘ AD&EscHbad h%em above.
expands to a arge profile configurationwhen sheat

tr nbodi.nment s ertlo t ool
10113504 @t haE aberme TR FPG T PR AL BEihce O e sheath
body V20, ab&Rdih}: eNarPémbsBmichd fand presdnd ifveBtieH. | &4 %Rlﬁﬁﬂﬁd@ecompnses drug
ositioned on an end of the insertion too

core Td@pdsals boHe 7ahand  siendionistracturee’ Y0ndmatun 7%¢@el§dtld¢)@fdoccluswe
elemenF u%é? ?g}{(? glofvg%%%tn Fljegzﬁtlolz ﬁr&c?urgoggg Cb?tggtrétc 10nsslg{é18?1};|e 730 can

assummeedyrst7ihl] }ﬁ@ﬁ&rdzblnfi gurhfor@pri @b Qﬂpmﬂmhoﬁ)fand Beeddhe s ¢ profile
i nvention | ant 700 conprises drug core 710,
Conﬁ&%aéww}sk?dpﬂpb@@r@dset@twetsaﬁ@tmn73§tlﬁ shavt @ thabireq prefilent
[
com e g eGP o SR PP 220 1P gtension 725
and exersuat 58 (630adathe absathrbody dridrdstg soraltd repenviohlsgucture 730 so that the

t t | ant at d cond_| ar
st bt BB S0 B (RSO L on 20 3, Second. | 218,
body $20 UatHerEmERU tbéetﬁ&%rh%n&hﬁué 861991 Qbﬂfxnlngl]y as %hown by arrow 730.
configuration and i npl ant i n"the canalicular
Rewn@meaﬂwhb©d§0¢@0mnmoim@é@ﬂekvshspmnmiﬂswnandaﬁmﬂhmgcmﬁ710and
attach the s h body. a rug,core to
sheat{ 5 B4 PRt P S0 Ry o B T He " HELERM B ea3ap and
rep]ac@ﬁl'éﬂt $hedth bal £ 77®E Brelsdied Vt?eﬂﬂ% la®howi Mati g, 78h replacement

Drug core 710 and sheath b 720 can be renoved
can bg ¢rsEable afterdrag sosernd Odilﬁwlqzm effepgve poRimaPf weme@tmnt such that

the supﬁﬁ?)gﬂ%\é\é&)eﬁ ?ﬁe{ S]n&]E rreu it tsu({u%mlsﬁqo C%d thdarra ¢ og 61}eéapeut1c agent

cana ssue a

releaséd 3 remckhs heainhund effyctii2 @evhHVEe}b%mehem\iﬂhd)oﬂSj 79D @VdMaded extension
| acement core 760 and repl acenent sheath

7754 Bafgﬁxt?wr@%\{?eﬁg eRenisemeniaing gerenépP 2ad reiessmentshepty boge 770 can be
advan%&]stﬁﬁ?h %nt; Arftfly ) Q)Q%éhaxghﬁ ?’&érﬁ rdng#)ge $60 §nd71%81acement

has release effectlve anount s erap tic agent
sheatlshrgly A7hanto trétentsanpytugtund 73 eR etpeticn struageni3( m@malis ad subgtantially the

has., di ml ni sh and t rafe of ther u ent
same fog ORI TP HEHRO HE ekt ek FBGE U@ sBgh body PR incerted

into ré3BRhEGeBat 733heat h body 770 incl udes extension 775A
and extension 775B. Repl acenent drug core 760 and
dvanced dista

0114 R R TE S CaPT B enBa b e RinB T P E R g e

embodifiRnBéTdhé pRbét eiRAtion haattbvaPAYFid AN iatteployficBNnk@iment 810 is
structure 730. Retention structure 730 refains at

inserted jpio meanpbigulys $Q0theoagh ajpyaettmoiPOfhi A éust@mcb@éqmmmm §20 is

o35 108 0oL RESTR FRERL, I TP, 68 BRI s

1mplaﬂ@ibomtlomﬁtmtm%alamdneﬁ alseal erofiip lcamnti gurﬂﬁﬁm]ﬂildwleath 812 is
to .an enbodi nent of the pr esent |nvent|on As shown
posm(p}es ngrp(etegtl% W% 880 ASsheH Fig13B,j auter sheath 812 of deployment

instrument 810 is withdrawn to expose a retention structure 830 of sustained release implant 820.
The exposed portion of retention element 830 assumes a large profile configuration. As shown

in Fig. 8C, deployment instrument 810 has been removed and sustained release implant 820 is

21



10

15

20

25

30

inserted into a canaliculus 800 through a punctum
800A. A sustained release inplant 820 is |oaded into a
wo e7ois2éepl oynent instrunent 810, and a sheat PCBLR2007/065789
covers sustained rel ease inplant 820. Retention
implagted i tana B8 808 Hs sudar @re B 1s apgndifed Ireteatomi stigratuat 83hand retained in

A NN N Y AT T ——

core 820 rele¥eON RMApcLAS hEAIBRIG a BEGiditSar\Wr tdAE FBWR 6D Qe AHRASRINARO0A of
retention structure 830 of sustained rel ease inpl ant

canaligglgs 8the exposed portion of retention el ement 830
assunmes a large profile configuration. As shown in

[0115Fi Fig.8G, shdeplaalrog atlivenstystomen00 Wil aRasvdednto DY atlig core 920
gqﬂ sust ai ned rel ease inplant 820 isinplanted in | i

and a gyiRRFICEIFLSO BRI O YdPugcstiae Suembadinerta oh g retcehinygrion. In

many S PP v B RE o, TAE SEANAKL Elbics My with

therapgdnugagent endBtd hamela diaath asotescribbd abeVe dbesoge] tdiatiapeldment 910 can
agent.into a |iquid tear or. tear film 86 ear, punctu

be plaggpsige SLRHayi b A hgbpectdin punetugn. barulioas rEegiagiement 910

expand€hd ¥ gg%)r&yﬂﬂi@.mrﬁg%té’ﬂt%h efenfdn® BMECARMisE Qr%éﬂgljr_lgat&éﬂ dt swell. The

core and a hydrogel retention elenen

sleeveastoraddnige o garbouisere amdthehydiogelpoeé segether andpreivents therhydrogel

na nbodi nept.s, t cql | ar rises.silicone. Th
memtgE BYmgea iy b Tt PSSt oC R Gy TRy e hydrogel
expand@§ theGaAltoR@YS 1 ghlee 8li ghtSo AREW lek PARiAAY @t theiedidle forms a tighter
‘retention el enent 910 can be placed inside sleeve 930,
restriciing aygvad thyl Ridserd plemsat sasde nraventieoveppnbgbthe hudrogel o of the
sleeveg : Ig %?Ag ;1% %ﬁg‘ggﬁzeﬁ%%she&n %gs?lg\gv? g»fighl tﬁ'ﬁ géldr;orhglr%:t%%ré $180ent in the
pre-inSéreiey eordfipugativalviith 4 lendie pepitOfR ingeafntthangh tHegpunctum into the

hydrogel. rod together and _prevents the hydrogel nenber
canaliclytn ‘Becloriregs! ¢ ! seisiantial phydraed 8 Semprey raplilg configuration and
has a Q@%elr yﬁté’nt%Y%s?Fﬂan%ﬁ?ﬁth%"/@¥?ﬁ&gﬁllgleef%ands the silicone

collar gives slightly to all ow expansion and at the

ane ti forns a tighter restriction,around th .

[011 Gﬁy g?% 3&”&1&«@ ﬁé‘}& (?eglae Ssy{stsnlp%%z}\faéﬁ? %%gér}%}m wiro gq‘i &getention element
910 hiee@aRbor@Hy 18fembB8infdn@ENahe presdrt thvelfon. t AN MGrted configuration

delivery systemis shown with the hydrogel retention
the hydragebithyiiratadremdgxparided er the sanalisnius g histexpanswint dan gightly fit many

. slender ,profile fqr insertion. thrgugh the nctumi.nto
sizes CENEandRt Bt BrooFrpeR R st@fion ST AT glageL BT Am| Spobciments, the
silicomydlécat @ah taRe bllditi Bl F6rmsRe BElplvAtIC At i i i tROp@ehr afk Re
wat er content of |ess than about 10% for exanple 1%
expanfled copdiguratign, thehydregel can agpums|anearyibsymt enrrawatiar of water, for

exmnﬁg%bnﬂ%&M§§%ﬂg g@q@hmretention el enent 910 hydrat ed,

accor di ng enbodi nents of the present invention. In

the_ inserted configuration the hydrogel is hydrated .
0117k digXbatawa 2idng i veanaricaut s iThis 98xpidha plisavedat comprising a
sﬂwm?éac%gltél} %Sfo ﬂgt){gégﬁgix%e:é%ﬁrhfgt}ﬁ?éﬂpg%gﬁ .ag(?bﬁmhg }](%/ BEb&diRRbks of the
preserg mipediione ntls; cdllaecai Bd szadesuch that/thedanict dées mad cigaige nal deeply into

h fornsJ;o helﬁ W%th ?ositionin in the g nctum In the
the puneiah el EHRPICGF 5018 /Fan FISEOh I B BT Raihe RURLHR- an
equi | i brium concentration of water, for
[0118] Fig. 9D shows a sleeve 966 of a drug delivery system 960 with a taper 962 on the distal

canalicular end of the sleeve to assist with insertion into the punctum and flanges 964 to rest on

the exterior of the punctum, according to embodiments of the present invention. The sleeve can
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exanpl e from about 50%to 95% water. [0117] Fig. 9C
shows a drug delivery system 950 as in Fig. 9Awth a
WGEk@enes2954 conprising a silicone collar 952 tPRPCTES100T065789
the exterior of the punctum according to enbodiments
compy$e mhey Pangse fur examplet? dangeTHeflangkd, &rflapges dodl 6sflangds thatdrn be sized
dev e does not engage too deeply into the
to“xp%q%?dﬂfnﬁa} %&%ﬂﬁ?éﬂ the collar can rest on the
exterior of the punctum [0118] Fig. 9D shows a sl eeve
10119966‘1g>f9Eash@rwl§g streM e 9é4 9f g slglioap switerh 930 maﬁ@rregt@zn@nwz on the
I ve t
dlstal 1(3{1]%];8%# ?@ﬁ@%lﬁ%\% t? retgl%ﬂ}rl]égfn)oc}rgg l%t?xﬁgﬁ] elgm%g ﬁw sleeve,

accordhe gto anbddiments o€ tHeQreseht 11‘nh@1tm:m RewiiictiGg 0TX dirﬁllgde@ a flange to
enbodi ments of the present invention. The sle

engage hchysoscd whem i diegbexrads. Restintien 972 P&‘h@lé‘é be fprmed with tabs
[
spike Eg@@&g?prgﬁgglg%}g%? e tl}@h#r@% Elg %}Leg]% 151%9%%8@313@5%ard from
anaxshéﬁ&}adshﬁbm&mﬁﬁdehhmmtdrug delivery system 970 with
a restriction 972 on the distal canalicular end of the
[0120?I g8y OH s%ofv@ta@'n!ig @Jlﬁe#W@E@MSU@M@QE?%g@'r@t‘gﬁmn LIBmER®82 during
sl eeve, according to eénbodi nents of the present
msertlomvetmaa qanallqaéestlmm@t P& agppdiog tmqrmb@lsmants IOﬁdg:eprt&gnt invention. The

when th

reent IRt PR 89 kel B pBvba oS v PEBY’ g copgeration.
The ré}térhﬁfn dirdnt @6inPASestsGbeBiRDG diyh degB] 0@k naSowhRofile configuration.

hydrogel urges radially outward froman axis of the
In mapy gpnhgdimepist dipgidghvasy é)‘l?é?ﬂl compnisg]flappes. ongm esdsghessleeve opposite

e h I ntij.on

the reQ:FuH(gn ngngét LY d&xgﬁe%:gﬁgg‘? tsﬁ%l%&aﬁpomgﬁgegﬁat }I? € ext rlljor{é)rt; the
punct&84zvh1B:ahﬂfdﬂemlgntetbn&mbadlxpﬁﬂieﬂ iwthetchgaliRb RS @ithen.

i nvention. The retention el ement is inserted through a

ungs Ut SRR @ 25 L0
[0121?:)omc ié éﬁlﬁ %lt | Oanan@r e){ %/st Ing%fdé ih %) 9C aﬁ}t)hr kllyédrogel retention element
982 espﬂnét@ﬁﬂlloafhﬂg/mshryorhym dlge:hnalrmutah thmfar anwrcpngfo ¢rBbodiments of the
ura odi nent s, gédellver

prescif Qyspib ot PREs S et "eraoeted i nesdiesiceve and has

cause@B@ﬁéﬂt%ﬁasﬁ@@eﬂ)ﬁﬁﬁ%‘ &SRRt sili@e dREC! I RRY, fy@%‘é?retention
such that the flanges rest on the exterior o he

clemeplwigeuontwaid with hefficenielor¢esn cewssisbight deformapamdétdheiwalltdfghe
nai|cul O lunmen. | 0121] Fig. 9G shows drug delivery

cmth% &880 as in Fig. 9F with hydrogel retention

ment 982 expanded followi ng insertion into the
10122& aﬂama@M leabofigieats, theckres delivgryt byseroeranprisss 8 myidulap gystem that

mclucgg(g?n 2 85&%’ %d &{Hﬁm%&ﬁllg)ﬁggl%% a%dé]%h’la f)llu rt]haq &fbmnﬁ({date the

to en l'eeve S c used
drug iatastThe ded Qrsamtarolﬁb @faptelieo be plak¢dimtthsboricob e }ﬁJnElQMEplug, and can
ydrogel. retenti g el ement urges outward w

The
be held 5 ploGs iR BIEEE 0 BERFHa the RteERpmeira el B Ay et and the inner
dlamé{\@’lolf t}%fsﬂti&)%e ?)ﬁi%?o‘r& utid aslséfﬂﬁ@d gﬁ%m EQHL g\,z%gpc Q%ée&ga%g sterilized and

nbodi nent s, drug delivery system co
ddnwmuﬂ@ﬁbﬁpbvsmanmﬂMapommmkudms a drug insert and a
commerci al ly avail abl e punctum plug that can

[0123RC AR ARG LB olRnts, a punctual plug for treating dry eye comprises a swellable
material connected to a sleeve body without a drug core, for example many of the swellable
materials and sleeve bodies described in Figs. 9A to 9G. In some embodiments, dry eye can be
treated with many of the punctual plugs as described herein in which the core does not include a

therapeutic agent comprised therein. In many embodiments the tube body is sized to occlude the
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drug insert. The drug insert can be adapted to be
pl aced in the bore of the punctum plug, and can be
whedod/11925pl ace via an interference fit bet weenP€TES2007/065789
outer dianmeter of the drug insert and the inner
punctadingdmeiteerdrgfey¢. hin sinlei cotdiménig thobely rifhebassaiebiiad the punctum such

syst an b ack d,and sterilized and delivered to
that R R EF e R OETSE LBAPPG Pt o0y BYLem AR SIor
compﬁﬁh@@!ﬂﬁﬁ@é,%m,@viﬂ? BeinealkePhd S Sidd &Rk G 1HE ¥xtEY& of the punctum
_conprises a swellable material connected to a sleeve
whileglagiBodyi it hewitioneddn thy proem foos teXemiphie remnyal of thetpug body and
retent%%ﬁsl\é’rlu%glhee{r%g% Ipl]?nlﬁ usng X ilé lﬁ%e Ovledrljrggg?]e? Ige?esn&l?))re}seg ! ekr)lg gsr#vg)élen. Work in
relatidr ®aheprevért hvEBAYh afgptdiethatfitienpurithial plugs colapsdihPBedrogel may
herein in which the core does not include

be diffigalf fyeniove andehydigslonay kdr rad the s,tfpcqurpsrf}g?ﬁﬁbed herein to retain
' 1. i i t C .
rr R €8 T LA g h B SRS B en et
bag% e sma|l er than the punctum such that the
(01243 1&-2‘?%5&%@ TUg GRFC HRETTUGE0 {H&sptapinctphBlug oRegording to
embo@AEMd Gt8Be ArePirP ViRt O DrREPEL $hLRf c8n U)lﬂpﬁ% a dluBlsh M 9014

or the like that is sized to remain on e extérior o
comptibieg pokyohidmantliol manhef thedyatérmlpibsi dre sulesthnitinlly hnepermeable to the

unctum so,as .to, facilitate renoval of the plug, body )
therarSE bETRL AR P BTt £0S TGRCD O BUERGE UHPWAT 6 SpRges described
above) YSHeQ @Rl el£dyBintH QN r&. e PAnohSryftOfiln® Ban MOAIH1ibd to one end of the drug
relation to the present |nvenglon suggest s t hat
core igsert efn oppesagisal opthegkug earpinssit igexppardigaermidifbesion of the
difficult tq reno as the hvdrogel tear, and the
heraiit it bud e BT b R o REHAS g, the drog
core 1pgycoBBItistOL bilokd Qc@orfag BBY,abr &faniphea 8iadleteoMPIEOTRINm. A length
retention elenent. [0124] Fig. 10A shows a drug core
of thej drugeqre 1epertas abowt 09 t h a punctal plug, according to
enbodi nents of the present invention. Drug core insert
[0125¢ arTleahmg inset emagrcugpsbheathin-2@lldd pagimiids tubg vidl y dmigdere

and/ or many of the materjals that are substantially .
compiyge LHEHBRES eRed EhSalbec QLG IAD: 48 el Protpid siicone tha
serve%&oflﬂ@ matfefod GH fePikEryC aMRIHi 38 ARBY th@fdrﬁﬁﬁllsérh@a%e&e Asealed with a

escri bed above, for “exanple a cylindrical rod.
cureddiimnd achd Lattae #3 0 medinal gpademohese. t Sinomthe éngg iofert ¢va be placed

withir%j ﬁ%&rofeoﬁgfgthéggrgcgga piug, B%ﬁ_oﬁ%b%gpﬁ? gg]i?%hvteg%a)g quf)g %or%%rir?to contact with
cithertRQUAREHE lebr ABENMThd Mh& difiRettS the firndcNBsePY@ndR 0.32 mm; the length
descri bed above. In a specific enbodi nent, the drug
can be 88 mips & threermhddyaents, the batgnapsest corrghtrafionecantbgitested clinically:
Drug gé(r%grgg}étgirnzn d%.g,enf %rellrllfsp%g%t%?c?%g%p }Tr_}snmg{]nbiég%)c%%%tggd?r{]%\gepﬁl elution rate
can bé BFROAimARYy CONPY/HSC and theidtugedrk esh ﬂﬁhpﬁﬁild&f dfi@taMoptbst, such
a drug core ponprisin% Lat anoprost di spersed in Nusi

that thexse capre dehypred doimeldldaps. dvg gaeraB wedghsiof theglug €orgt including
Lo s A 9 R BBl Bt

sleevsadnihet dpprixirha&eW30D upedi cal grade adhesive. Since the
drug insert can be placed within the bore of the

[0126PUNEH Hm&ila}ég)un_%{l‘lﬁy bk bied i ARTANRRSILY B f IRMAPinsGP TR medical

Into contact w
grade materials that have passed a battery of safety/toxicity tests. The table below summarizes

the biocompatibility testing performed by the manufacturers on the drug insert materials.
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either tissue or the tear film The inner dianeter of
the drug insert can be 0.32 mm the |length can be 0.95
woreeo7iis2shr ee enbodi nents, the Lat anopr ost PCT/US2007/065789
concentration can be tested clinically: Drug core
[0127¢orit1 alhamiyre@t@dﬁnen‘is thre drdg ngreann amoprgssilicona. katayoprost, at the desired
e can. be

an overal |
concea III(HS( {’eeij'ﬁpeﬁﬁﬁi IHQIPEI%W élﬁl 8?%515?% @dﬁpéeddﬁtﬁ a polyimide sleeve,
and cGRARI iodfh ththpeEhn Rt TRk IR P&, reMGH atsHRY sﬂhh@nedrﬂh‘tglx%ﬂ)pnsmg the
be delivered for ~ 120 days. The overall weight of the
desiradroggeantriabon phlatariipiest.Lat anopr ost, can be appr oxi mat el y
70 ng. The wei ght of the drug insert including the
[0128;pol MinfAngentodBNents; it HeevaRp Corhprdegloyyidkid. Mhe doDi#®le sleeve can
All materials currently being used in the construction

houseghe fiRig C@FLEP 3518 FQVide BughEd SHPPQSt e aarierrtp daterat drag diffusion.
The nlﬂ?e\bl? B‘Ee?ﬁ?g)%ﬂgeus%%%% I%é% 29{)% §1%&rﬁtoa>ééo h%)‘zl/aﬂbtﬁn?/ckbgétcﬁn PJ B%l 3mm.

erf.orned the ma acturers on the drug insert
10129} (Fdg }P}é’f?ﬂunFﬁpﬁﬁﬁ 52%%}?%@&@1% q&m@v HyRevith a

cylindrf1 $APP cS& ditlelth %&Bsdmireﬂtsmw slent BlvehtlS. d@aﬁhtpq@zz is sized to
concen atl on, can |sperse i n uncur ed Nusi

receig| drhgofne msenjl@tlt) &dathi anﬂn@tlan pol Ruinciali plugl 1620 ean ediprisemeahy

t t t n.re [ sol
comnipgif DOaTRE PR e o ok S dhec Pt ST Rp el Plug, the
“Para8fl Puft@NOR 88 Sykieh2 8l ail b1 ReY YRy T Sphit, EN Saln%v ¢he Fagle

can conprise poly|n1de The pol yi'nm de sl eeve can house

Visiop ﬁ@&ﬁvagatd@fr@msléagécsvtseprmfd\dﬁmehlgx TNcinusane enppbmentartbe punctual

plug Cé)mda%rsr % e}e (r:%s%(g? pand Feﬁ | 115:I ' g(grnqlgrfgg) Sézfﬁ,mu;;gxﬁn Cplltl%:tflevaalr? selected in
respohddi t6 hae&Es ntasurb@efts Ol3many &H8afhefts Ghe IR 1S QWS s a length of
punctal plug 1020 conprising an internal cavity 1022
abomv% R %Pdc%/‘ﬂdﬁ'd@ﬁ%’ﬁ}“ kpgpe, according to embodi nents of
the present invention. Cavity 1022 is sized to receive
[01304r Llﬁg.C]@CésHonserrtunﬂ.lﬁﬂ.ﬁlugviat m Bigf rdB Witba diug corPasnit Bik. 10A inserted
comer.cial ly avail abl e

pl
therelgLﬁuﬁ:g? g t&eg‘g)gﬁ n%{tl gfitgﬁﬁ{eéen(t MRV ERERR BN yemhodpgets, insertion and
remo V2l Bﬂh@ldr\% H’tgrveF stegp{a%sa‘e!:mﬁ)ﬂ%%@in &ﬁhl‘df’ﬁl m%f'sats & Hother

avai |l abl e from’Qdyssey of Menphis, TN, [or the
comnigaghléy Aagllln pﬁhUgma;x}msl éfkblle@hfg @mbEagsleeed/nrso the ppihctum using forceps

or an 5PP 0 & £tERR Bt QA RS “F BiEafhs e £ Bfprion nto the

core. OMBéPPa AU $hd pbrid (Br HEErRET Sshchiin bEGRRHSE &hd ProRAhAIRAY of the drug
measurenents. |n many enbodi nents, the punctual pl ug

core if gxpased wrige Feanfluiglo gt the tasrs come ia cmptd@tmldi thgtsapesed pranimal surface
of the[oqkl%' Qgre t'hg ’the:rla u§ ggw%t %&rp &%&%&an 19 ds %‘lﬁwll}gelHtleg.gThe drug

er-ei

dehvéiglegbsrtdhﬂ@ytm re;ﬁboaj u‘g&rgtﬁ)r@f)st he present invention. In
many enbodi nents, insertion and renoval of the drug

[013li§'¢i%.elﬁysh%¥z§ta Garp! %ﬁﬁ{@eh%}? t@mehﬁb Mk ﬁiﬂ%gﬁﬁ[ﬁ%mmo,

r other nnerC| aval e punctu
and apétagicnastrubiare thaeintkaded atleeviclid 10 ml(htwﬂngs,l s1 Indofmedtpsonyaccording

to emﬁp@xhqggt%rﬁtélggqn@ggeggweﬁ&neﬁﬁ gga'n§ Iegﬁtog eg?s? H%hrgt\évrrl]tlc?nbs(‘zructure also
comprises a hydrogel retention element 1120. Wings 1112 can limit penetration of the device
into the punctum such that the wings rest on the exterior of the punctum while device is retained
with hydrogel retention element 1120 in the canalicular lumen. In many embodiments, wings

1112 prevent the proximal end of the plug from migrating distally into the canalicular lumen.
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core. \Wien placed in the superior (or inferior)
punctum of the eye, the proximal end of the drug core
WO g00espiased to the tear fluid. As the tears cOPEI/US2007/065789
contact with the exposed proximal surface of the drug
Wingg bl méhadtihesrapelidf the dgent., AflA50 exaopl te manaasd):wao&ie distal end of
is slowly eluted. The.dr de |ver sys m may
the dep i, BEOARALEPoriainar B blaropel gty TS RE G et iam he proximal
end toth&gistHl ¥8d BRhd1Y BleVdray séreahd hP8o5Q r}&%h@dm&elﬂerﬁ ﬁ&d&géé‘ve 1110.
1140, and a retention structure that incl udes a sl eeve
1112 reon, .accqg

[()132gnbo%i %&i}\\é\ﬁwg% rftﬁ:gn(br} ségugﬁfre lgg)e?ﬂmpdhm% 3 slegy, 3%16 with tabs 1212 and

hydrog¢11QdD /RBéFing tb @nibRH BNt LS thé gﬂé@éﬂﬂ ifveAliG RABRIInSE®®cre 1200 can
rogel retention element 1120. Wn 1112 can |imt
be corpé],f,\ %

&4 rathinaanyotf thvdrugeores desonibed abrevep direya? lsﬁmcrmnrmas an annular
shell thgteco%xgglidlrog?f 190, tr&%{?g%i%irdjgan%favé Fg%lﬁ)u n%'élum V\'h fet inside sleeve

al ned ogel ion
1210. IWhfle hpdriohd 1Qanad digiHeddntibhl BRicturen 20@%2&@@@ rfmf(bﬁ/\Sproﬁle
W ngs 1112 prevent the proxi mal end of the %%jronw
Conﬁawadwat i113gs W5 afing ap APEMPRD essliRb Mt ps rig gnter hydrogel

1220 \Jvllrér?s]g?béd)@lg id P& RIARY lth@glllﬁcen ddﬁ%\‘@ ng)o]dgrﬁgnt%:,g}?ei é:l?n&/te may also

be I n ed near the |st evi ce
compuliest lafdreaeh acepamenofiddeleo thedilaget of the sSlebus & thiiBe slaéve also

xtend fromthe proximal end to the distal end to hold
@qmnﬁﬁg”apﬁﬁwdﬁ@ﬁngﬁd hydrogel retention el enent inside

sl eeve 1110. [0132] Fig. 12A shows a retention
HH33ktEU@HQB@hQ@S@rd@mbni%mmgMGJEKEQVEFmglaAmMﬂhmbabﬁ21ﬁgﬂhadmny

dro el 12 c to e of . the

outwef B OuniF S RERIER bRITaE dreranelp Bapddents of the
preserft dRn6E WHeh witdt¥nets thb @p@H’ h’?u&%eﬁé 1Qﬁ(§¢1”yﬂlk?)%@l BRORpands to

Sl eeve 1210 conprises an annul ar shel | that covers

urge tpRsdr2d g sadialbpoitweidd ridgartentiarostaghirg aareermagmhre theminghwall to retain
the drﬁ’%@l@ﬁox‘i 86\?1%61 in'the 1:29’12 1§lh§ VRS &%%&Srolgel ur céwglglelhe]h‘z CPIrogel expands

ention ruc ure I'na’nar

into tha:rap%mhags nenthaabaduch that M@/dﬂ@bﬂlsdaﬁinﬁ&xﬁme@pﬁ%.ng in
sl eeve 1210 that permts water to enter hydrogel 1220

[0134]“"7% Slb@es‘ﬁgwg'g:]'@(eﬁt 's@r%@lrukepﬁ'o%%gnlgﬁrg%%gy E})Z/édd Qltﬁ ?AE‘@ 1262 and

di nent s, eeve may al so conpfi
an anmdﬁrphydml fadndesdom metrﬂver 5170, eosting totdmﬁ)(slhmeueoﬁkhebmem

i t he eve als ands to increase retention. [0133] )
imvenfqip, Whg s Exde 1250 BRERR R LF FGRAtR av12566 1o e conigureton.
The dfigAovd ¢dn Heaﬂaﬁqplgé@wuﬁmﬁe Erﬁmla?lsle%v@é’st PRESbdnbhRS poNse

to hydratlon of the hydrogel material, according to

h
[0135@-'?2% S gfg ﬁgtﬁr?tl(gl s?se{é]l&/%s ITS?ECfowangaeﬁ%f% ﬁjéth tabs and an

annulz&X@dﬂ)@Bl é)@ahlsﬁ@lerrfeﬂfbér 12dAdihaed @hbodiRehF the pf&tent invention. Upon
retention structure can engage the lumnal wall to

hydratiqn ef aanplaehyiragel expansion raevbesd 276, theennadas Avilogelexpansgon member
LNt o
s SRR 0P R B U R DA

&aln din tH gdk eve. [0134$ g 12C shows a
(0136} SROWE # (RIS VayslsVice HpYE withg relcRliieyRIcHpGermpTivng a
hydro%%@@teﬂt%ﬁ?eléﬂgﬁqm@w&@E 1@2’@@9@1 %#os?ﬁ@l@gl §3mh@i%ﬂp§xrd lock tabs 1334

70, accordlng to enbodi nents o e present
and/or flanges to hold the hydrogel in place upon expansion of the hydrogel, according to

embodiments of the present invention. Drug delivery device 1300 comprises a drug core insert
1310 as described above. Cross holes 1322 permit water to pass and hydrate hydrogel retention

element 1330. Expansion of hydrogel retention element 1330 urges some of the hydrogel against
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invention. Wile structure 1250 remains dry, the
structure retains a narrow profile configuration. The
waelewwg/1c2fe can be conprised within the annul arPGI/E82087/065789
as described above. [0135] Fig. 12D shows a retention
sleevest 320cind tieroagh trosdBdlec b¥PArsush thgt thehlydygel rneichtion albsieatnd anchored to

B N A
elemeﬁlf 159044 (B¢ refdf oA GRImSX E’)g;ﬁiﬁii@ﬁ FeRRaly ddOretdnBiEn @RHMELAT330 to

ydr ogel expansi on nmenber urges outward agal nst tabs
sleevel 2P in oespasde to lsgpanates of theewddo gelyedtengion eleendntini nal

wal | . [0136] Fig. 13 shows a drug delivery device 1300
[0137YV tHig.a 4nedtRitsiaGiuinstal plek UHEe0 GARRIdres Bete 34 Y 8P@&ntion fins 1420,

retention el enent 1330, a sleeve 1320 with cross holes N
accordigg $o erpedMmanigd theguRsenbisentBn4 Retrtion finp dAYbeantaontpsisela resilient

] I S OF he hydr ogel .

materl o e LS AT E s BERECTh DT R Fg 28res descrbed
abovelnd@ stiedth uedysceibud sieyvi 36 leqrpitiofedover tddiug 061@ tb dsfid an

1310 as descri bed above. Cross holes 1322 permt water
exposedaisa &5 dessHbed 8hoyee hydrogel retention el ement 1330.

Expansi on of hydrogel retention el ement 1330 urges
[0138% orfeg.df4 Bt shewh pdnaggllug ydistis |1 dAveteABR0f an i 20hb lled back to retain

crnoss .hol es 1322 such that th drogel retentiqn
plug EDBREE hSPiuh 55 e atiotin o dpealiraiag Bten Hap e Ealsaban figs 1420 are

inclin8X PRRFhAR ©lvatd@c PUARAE ThidBfdind BRR oF33¢ 187988 Cvedge the device in
hydrogel retention elenment 1330 as the retention

the lumier ye s toepepand sigratiam chioonteyaittogehente theanpliig nare¢ cempeise a sleeve with
: 13%0 t% glgeve 1320 in response to expansi on of the
WIESR GFEGRCY A¥ént i on el ement. [0137] Fig. 14A shows a
punctal plug 1400 with a drug core 141 0 and retention

[0139f | RHEAZS poPHRr di ng to enmbodi ments of the present
I nvention. Retention fins 1420 can conprise a

[0140} e liheishenth had eedraprises apprepraatpblepss dridooaterialDtaigpntmot migration of the

therapéé%% ggeéﬁ g'oglotgg rgirilfgﬁcogg n'g]éegsglle%tg 3)892 B%\llsgs) ef;ogegﬁc’n%rciart]) %‘ij snugly against

the cop@STHd MREH WP lis hid: FoMG BREEaltRat GefubS@n@d]yEXRPREREble to the
area as descri bed above. [0138] Fig. 14B shows punct al

therapspiigjagent o tat the rata af magretien ohthe thesappuoagent men bplaskely gontrolled
by 0 SR R R0 MR 02 Bl el Spleh Y lufooay. o many

embodifEntsn Adlgrpti@xo Nk kherdpewac agdnb thr@uphahel sheathbodlyfcah 8é Aigbut one tenth
back of fins 1420 can wedge the device in the |unmen so

of the gaigragiop of thertherapgtisragent thioHek Bivexarnse diHeseted the drae gpiggor less,
' VE M ] i .
o BRSSP o 5 S IR 5B AR s o
the shagh bogy isat écastrbpesaraordenefireagnitide tess thonthe aligration af thetherapeutic
f the therapeutic agent. fromthe.drug cqore. The .

sgent Jiglh g SO O QUL OO E S SCRIDF sy i igelude
polyithfie, Sy &hyl&heteidpBtfatitdQHYreing 18RPE T, OMRSHIRh Bbli fhad Dlckness, as

IS substantially inpernmeable to the therapeutic” agent
definesigrarh ghe shiseth satfacegddjavienfrth¢ tamn tofhetoppotimesheptsui foceaayenyt from the
core, HEN a%gutl (?5(%3'5)( tc§: gbnotuli 8.|0b?§j'. The total diameter of the sheath that extends across
the core ranges from about 0.2 mm to about 1.2 mm. The core may be formed by dip coating the

core in the sheath material. Alternatively or in combination, the sheath body can comprise a tube

and the core introduced into the sheath, for example as a liquid or solid that can be slid, injected
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by the exposed surface area of the drug core that is
not covered by the sheath body. In many enbodi nents,
wore@ratizen of the therapeutic agent through theCEOSRDT065789
body can be about one tenth of the migration of the
and/ot ¢xtnadpe utto theapeath botly oibgh Thh eheaxtplesiydas atsh de eipéoatdiearound the
rug caore, or |less, often. bei one hundredth or |ess.
core, f(j)ﬁ eg?rf#@?%\'/ﬁ)?o(%‘fd Fogndq @rre’gf’% ®the therapeutic agent
through the sheath body is at |east about an order of
10141 fmgibietshensh bedyscanthetprovidedvivith atdionnalffeatbnes tohiecidipatertlirgcal use of the
o180 o S BB R L7 o M e B St e
retentjo@lsyrattoyd erdeshtah @phy Feabad arplahed el mafphednt.” Phd sBeathiRly is often
. ... sheath body has a thickness, as defined fromthe )
rigidl g pitached tothe stention; siuetnee aslesathed abeve, ped thsserd is gxchangeable while

Y he, C f : t Q. N

e <68 L PR LA B4 588 s ST Ry con

providedatitteesttemnalspragudess thiteppbr fordean gesshksth bodpatien Squdessiand eject
to_about 1.2 mMm The core nmay be forned by dip coating

the CO{%E""Edﬁ%?}Peﬁ&ﬁ?@ys HREheT diteeiorasan then bs pRttiapsd yn B shepthbody. In

oy EREBAARALO e A PR DO G0 ERARE 05 1 UPR R i e,

for exhinglei addistgahing dolat tocshnwipdacsiniedt suchjtfet theddmaient of the sheath body

extruded into.the sheath body tube. The sheath body ..
andioleniiog Sraedin i TS BOR sttt HE GRS STeore anpt teadily detected
by theabefOAtRFe@hQNE eI Bd 0P shEEh KRIyanay &gk se hhRasthgahihrk to
_ . body can be provided with additional features to
indicateqtbp depthoé placementan theseangicuivssuciniiiabtie reteatronestempit epd/or sheath

he sheat h eceive a.drug core that is
body (el TASRoRr LA SREE HEP(P uf LGB i B et eprpgpgmark
body remain inplanted in the patient. The sheath body
[0142] S RETERTION STRUdt@RRed to the retention structure
as described above, and the core is exchangeable while
[0143} hd'he eetenttdnpitrusturiearupreses en apmspridie matesiat thabisdized hnd shaped so
specific enbodinents, the.sheath, body can be provi
har Rl For RSV R e R R i Ry ReRb (e e
canalisilegt Thdeebyitivh situ@aieeeamRehandll¢jdesiby it anon Bichl PR Jahes to a
. Sheath body. Another drug core can_then be positioned
desireql grasp gecsinaaltshanso &y cxpmpleanih dgse/eRiRIRIRICtUrheomaprésingy super elastic
. v S . . - ™
shape JErP A Chuch S R SOPSE WA LRYBn T Mol g be wsed. for
exampleteilient metahow pol yacesgitistisalphddfb@iabld@etalsat @oBmiergfshape memory

t he sheath body and/or, retention structure_in the
polymgry, aﬂﬂr e 19 ProtfRherisHied ppariions tlp gemg cerbedimepts shapeable
polymfef2dl Badg Bl edaitbid ﬁ@m%%?&ﬁ?al, P& sgh ?ﬂ&éeo? CafifrhE May be
and/ or sheath body may conprise at |east one mark to
used. iMiatiyoattelstsheh ahepaihless stedl aamihemtshiape mlemocpaialyis can bsused and
. ﬁh t hat the ret jrﬂt i on el enent .?nd/ or .sheat h, body_can
providg g ARIEN SHRATSIOB. d PHESPPETHEBENT PHPTRES e {mpfgh | L&l n hollow
tissue BRS@EreO B V4 in%tsiﬂe@ ot xR 18Nl cll AR inREDENT B @n to 1.2 mm (i.e.
_STRUCTURE gol 3] The retention structuré conpri ses an
one sigpfits@ap)-i altboushtasingle ratenttonisyrugiupeeindgdnaskap &t caplicat from 0.3 to
12 i s AR PR PR ke B T oo Tt S5k o to it i
range [felesindd, G5t et difiSt tefenfiBs Bidtel by calendu@aeahd 08 about 0.9 mm
typically expands to a

and a s€cond retention structure for canaliculae from about 0.9 to 1.2 mm. The retention
structure has a length appropriate to the anatomical structure to which the retention structure

attaches, for example a length of about 3 mm for a retention structure positioned near the
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desired cross sectional shape, for exanple with the
retention structure conprising a super elastic shape
woreowonys2sd | oy such as Nitinol (tn). O her mat er PEI/ES1007/065789
addition to Nitinol(tm can be used, for exanple
puncture oif thieenanhaliedwsl §oodiffroént rreatemiqal atsidtwad, ltlye aftarcambt eppropriate to

providSBe i ol et ifol doB d aRpdReis Phranms

enbodi ment s shapeabl e pol ynmers and coated fibers
[0144hy o lihabBle tHersbpatBibodie aret dilug chrecare attacBathtoDiregmd of the retention

Cal if,ornia be used. .Man al s, such as stain|ess .
structg a5 (EERE FB e R SR SRty U5ttt of Craiy B fiytctie is not
attachpd Q)/dhdF cbﬁ%nd%ﬁéaﬁl@ﬁo@xﬂﬁﬂﬁﬁ @8 retdilioh sBXP@ASEARIide over the sheath

capability permts the inplant to fit in hollow tissue

body adrdreg geredvivke thargemignsirpetgre gxpandsy dy Bidingrapplilityaan one end is

: [ : i€ . [ :
desrsbfSAELLLT B FDLR, B s IR GBS g cxomas
widthnaaguine thi¢ destrad aloks< sdceiendl adth0 Hbweverd, itAhouldaemossl, th& many

lurality of alternatively selectable retention
embogmeaarmy(e@n@aﬁ ajsheatis Byt Bat daes pat dide am grdative te g sy,
for exanple a first retention structure for

[0145¢ admmaay leedofl mommit ) 113 re@nabosttucfurd cambaretrieved dioantssue. A

protrurii.%tg,e ; Ie:)?ar%ﬂéteigingtgﬁtrqe@ag,;)ﬁ%%agh If;%)u‘lﬁ(g%df rc?rg] ﬁlgetbr%gatntigh gtngc(t)ure to
facilitBRRERABYA] BF theliBtehfiéh @ARLRET cal structure to which the
retention structure attaches, for exanple a | ength of
bout 3 mmfor a retention structure positioned.near
10146 18 sy ios il B RAHE s et SGHE g fomprise TWo parts.
anatom cal structures, the length can be appropriate
[014770@@@thqv@d§gEM@N1retenti on force, e.g. Immto 15 mm
engths as appropriate. [0144] Although the sheath
[0148bodyheandusive glemsnecompisgs amepredpriate waterighidhaok sizhé and shaped so

retention ruct ur.e. as, descri hed . ahov [ n
hat i S € R EPE ARG Eren Gt B e R Qg e potow
tissueRAhictatel & RRENDIR 168Uringa] FREEthabhsheadnalibaey B ddaRkivkMaterial
retention structure can slide over the sheath body and

showryis agthigoy dlegingrebrapeof bieprmpniible materiah forexpanlysilicph¢.ghat can
[idi i (o J i I S

xS OO 098, 520113 (RBLL AL i s scrr

thin tubetof niaterial gar isclidroeercthpend sf the ratestidn sh@c@ssaHEanich@ed to one end of

desired cross sectional width. However, it should be

the retgpiystiyshire ﬁ%ﬁeipcyé%%holygn ﬁéte%yv@wpgyc%u%weg@]ﬁeg&ay be formed by

L L

The thiednesseafeble deabumitd deuent cAn pe ot a tmige front douel Ainpire t@about 0.15 mm,
00k, a,l oo or a ring, can extend fromthe retention

and Og‘fnr%%'f’ﬁpguwgosf% {9 (“af“g“r enoval of the retention

structure. [0146] In nany enbodi nents the sheath and
01491 €t RAP n conprise two parts. [0147]
[ [I:(%EL}?EI VE%%%?%S] The occl usi ve el enent
[0150F onfptthempewie agpiti” cpn cahprisest dnp alaytbeahy ioé thei fabowimg @r their

. Slha?(éfl so.that the i rrpl@nt can at | east 1ngar.ti al I% :

equivalERtE.fierivVatiXFa AT BRARRS, EHGINg, B -SIAUFITE efivationsn(cth adrenergic
agonidfilaliRWetdi SR A UG RockbRY, ARATR! Sihl&GLd ARIbihiUCA s, systemic

t hrough the canaliculus. The occlusive materi al
and topical), parasympathomimetics, prostaglandins and hypotensive lipids, and combinations

thereof), antimicrobial agent (e.g., antibiotic, antiviral, antiparacytic, antifungal, etc.), a

corticosteroid or other anti-inflammatory (e.g., an NSAID), a decongestant (e.g.,
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shown is a thin walled nenbrane of a bioconpatible
material, for exanple silicone, that can expand and
weonngeso with the retention structure. The ocedTIER2087/065789
element is forned as a separate thin tube of material
vasocd)ri$a1lctd)1$ a1 dgdntohetrpreveatssofdnafifiehen alkrg@otdsponset(e.yg binhtihistamine,

nchored to one, end .the retention structure as
Cytoklaséﬂ}v it g euptiene IhbEpn, ésogr v@%tortlﬁgmamq&*g’%> A Bt el stabilizer,

cyclofl&dic Blethfe‘?fkgeﬁxs’%f)@% Bf E&REi A8 thefd %J;B&&Fgatéa%%ﬂ {HdGhdthSeutic agent(s)
in a bi Oconpatl yrrer for exan‘p e silicone

includo by anemot Iimeted b gikmmsa pfe adeposcairgisilveashanedry oamnballergics.

in range from about 0.0 to,about. 0.1 5. nd
In soryg s e thE e Rtie RisPl g o SRRSO PR RN Pl
hmdcﬁﬁﬁamémﬂﬁﬁégg A "therapeutic agent" can conprise a

drug may be any of the following or their equival ents,

[0151 e x\ér% ia¥ thef e@tnc% & mélﬂ&! lﬂg Qrg mo{Sl ltnﬁtetg %:ronnq’%m inhibitors;
I catl S, e. g. % energ
antithenibdgotit agents; blabmbbl)mlagémé,, ﬁmaromm a(geﬂ@ h%@ﬁs’p‘éﬁn mhlbltors
|nh|b|torsﬁé%fjs system ¢ and top |c]&%
Vasodﬁ%t%ﬁswﬁap SH‘@talg§’§S FHigderablahprsnts SUHAES BYPRIPEes(sYe as
Ahd [ f o I

tetracythE fjc:‘hloant gfégiﬁp C%g#]a?ﬁs/ P%&ﬁ?&% r[% ilyxﬁ?@pa alé,;grlgl%fg?d ift! ceﬁgﬁgyzm,
oxytetmdyblﬁmmghlbranqﬂ”ﬁ:m)cpl aifoopiting oipteffoaaiacnpobaihein, gentamycin,

anti-inflapmatqry (e, g., an. NSAID), a decon st nt
erythrpgygn, @%%@@ngﬁhne@we? Sulfzd a@ﬁtsuifﬁ%armde izole,
sulﬁs&@%l@:' rﬁﬁoﬁ?az%hé %BQiIan hepidRRE s aﬁﬁfuglﬁals y cﬁ'ﬁg hﬁEﬁ&t@H&lﬂ% and
cyt okine inhib |'eucotri€ne in

miconapHelh aIucbar;tmmam(nmhmdudimnd)ne taﬂnm@thymeﬂﬂnesacablpwirzgnpyclovir,

l.e | es. of. ditions that .
imerfiD) B o S R EEo BT SRR e gleties:
microRBtile3hEbAGY; iﬂtﬂ%e@:%ﬂor&%g%t@ WeRIBinhifi @ fR¥ihg StHiBikdr @l antisense

treatnents, dry eye an aIIer ies. In sone

nucleqiifiggdintremetabolitses ankiprokifesatiyes (@gbﬁtnmla@@oaeneas BRYRSIL anticancer
f
chemo&{n{eg?pe?xé&g?%&t%%é% R&Tn eﬁgqgése(s al“sl%éri/l 90% It’tISE)IQC gxocog]s%{ne acetate,

d
ary therapeutic agents Ine

dexansilesoed 2 1-piaspBale t fyocindlfaeinedryBdted irdetiydirednisolone, prednisolone 21-
antlthronbogenlc agents; thronbol ytic agents;
phosp})qltg,rgrﬁgp% o1 ARy uogpggeggab(g@nbt;tﬁlﬁp@pqqusmamcmo]one triamcinolone

aceton\f@eéol%d s%lgfc%] arﬁpHda}?%tSﬁ&s(NF%IBgfghal asaﬁfl&%'/ﬂi %rﬂabﬁlsthacm

sSuc as antibiotics (suc ac i ne,
1buprdbﬂ aidlefenac ﬁufblplefenbpna))tlcean ironTegtowring itwprqfed, ynayogprean, piroxicam and

nabun%e&c?rgb %ﬁ%h gh ahmaril?et;rla/nns&re]x tcglt&f]%%]&:) C‘i!’dotggi-}?%n the methodology of the

presertt weaw& '1ﬁblu&etﬁtaﬁ‘1%l(ﬂ1e aBEtyhilE @g@ﬁ%@naragmnfalaom&stemlds that
onanldes sul f adi azi ne, cet am

mcluds;JﬁOf ampic,ztubmmnslﬂnﬁ; @zmzthla@nenﬂucrcmm@rwz oorgsorgppiedmsolone,

e R OB RS R DD GO DOA e

antazdlﬁabfﬂqat‘ﬂﬁ&tlﬂﬁﬁm cﬂﬂ&gherﬂfa‘{rﬁh@\ébﬁ}mr&aﬁﬁ&’lﬁﬂnﬂi@ prophenpyridamine); anti
interferon); 1nhibitors of surface glycoprotein
prohfqr@t@@pqg@ntg (SU&htaF él3a@1ér%m0§99§r¢ $-flupnouragit, aobgapamycin, mitomycin C
t 0 e tive.
and Cl:;Br%%t:jI@ #o:dégesrag'riryo ﬁ h Jsgdhm%ﬂg%hr}n% 1% %ta?{l?ﬁggt%ﬁ%yd’razoﬁne) thiotics and
anti- cholih&3@drasd Qﬁ],cha@bilecdﬂ@hab;ﬁhct}ﬂﬂs,, caﬁfﬂch@[ adet ] elickink ¢BBride,
(i ncludi ng ant.i angi ogenesi s agents); anticancer
physostigmine, eserine, diisopropyl fluorophosphate, phospholine iodine, demecarium bromide);
antineoplastics (such as carmustine, cisplatin, fluorouracil3; immunological drugs (such as

vaccines and immune stimulants); hormonal agents (such as estrogens, - estradiol, progestational,
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chenot her apeutic agents; anti-inflaTnmatories (such as
hydr ocorti sone, hydrocorti sone acetate, dexamethasone
wQleophoephat e, fl uoci nol one, nedrysone, PCT/US2007/065789
nmet hyl predni sol one, predni sol one 21- phosphat e,
progegieredeliisallioneal @wairg peratiyreid horredita poptele abétvam;irdfsamd’r}@othalamus
triancinol one, triancinol one aﬁgtonlde non st er oi

releas i AT GBS RAPESS) Erp B POTEROME AR BT st eromth actors (such

as epidHHRAMBRAE FRtor] IBBEREERowH BLRF §Mblet ddrligRNAh & etor, transforming
i roxi cam | ndorret haci n, i buprof’en, naxopren, piroxié¢am

@D“Hgﬁwkn@@mngvnﬁeymn$UHh0amNm)ummbmmﬂuf@myogt@wo(ﬂmhasangoﬂann

anccof i ERsn P RETRIBTr Pt BNGORe R cHIae CGENGrradioerapentic

agents) @Biﬁ)de&rtﬂ‘otféﬁfst 9 ieS Xt Sel lultttmdtAg] dedhonbiRE; LRBIRMiBitors; free
tri anti nol one, dexanet hasone, fl uoci nol one, corti sone,

radicabscappiast: shrdators; amfedidang anti Relamgesskss ahpipdnankie thesapy)agents; gene
I
therapg%%g?% la?}ﬁg)%lr eﬁé{)seyfri?fige%tss&gh gbrgoﬁ{élgg?glrrﬁg,ﬁagn?lﬁrostaglandms,

prostagihdinzprévarsopy indlading enti ghiuepha ipydsi i8e Gding betaddlbdkers such as Timolol,
ferative agents (such as 1,3-cis retinoic acid,

roli
betangfélﬁ '%Pwml%f?tﬁn olplaze] pr%%&am}ﬁe.aﬁaloawsmlea EmaeRIOSt, travoprost,
Lotn SRR ki SEEES 01y U0 AOOEMED0L) i
brinzoddmeilde nesthezoémmdé,sd]dhoqmemnrﬂnde,ahmme ané akuroptoaé¢oeants such as

ar bachol et hol i ne chl ori de, sostlgn1ne
lubez € PHiPd SHH S PP BT BA B RO BHGF P 25 pilocarpine,
carbadh@fipAGsosGEAREANE R oM de) ; antlneoplgst|cs (such as
carnustine, cisplatin, fluorouracil3; |nnunolog|ca
acci.ne

[0152ﬂ ﬁﬂs ra}&oﬂlgh ?sggcgﬁtei gVaIQIqP? ng 2 ehveryr%tv]rcg didg| vary depending on

the paRfcOB@ aLéH:,| (AP absifel Gk 83 cRlio Benefit ARd tHeNtim & ddnfrig \QHﬂcH the device is
parat hyroi d hornone, peptide and vasopressin

mtendﬁéf todaieathe sherate S nerthe detiers)of thepresrss impjeniéersprgsent a variety of
| fact
tape 950 SO LGRS OFSARONT 850080 AR B v
depend as tiar partiddreli@hsdardoviditiog to e treftad;taad thd doangs é)fdl’ﬂulﬁzglon that is
beta, somatotra f bronectin)

h fact
desired frpapesie B raﬁﬁ‘ﬁl%ﬁ%ﬁés@%’“—’(@g’c Fhea?gn%w@pﬁérwaﬂs # least the amount of
drug tB41 %ﬁ@x‘i Fa¥Re A0RT BE Bevibd i OBRATRE WhdhievAthd d&E ST physiological or
ant i body); dopam ne agonlsts radlotherapeutlg agen% S;
phmn@epbyddévu@pouekms¢eﬁhﬁynes extracel lular matrix;
conponents; ACE inhibitors; free radical scavengers;
[0153F h%hﬂio@frﬁent@@itth@lﬂh%adé‘lﬁeryai%(/icepgf ﬂﬁgﬁf@%%vennon can be adapted to
hot odynami c t her apy a%@nts gene therapy agents; and
provwgtdcrbverv o€ Arygeat videil n grse that §L$@hstaylaﬂiiycbstoa\glhaml¢hrmutncally effective
nti t agl andi ns ndi n_.precursqrs, . .
arop (B bElP R B G Lo R RGP AR R BT i ctspgmarain. ror
exam;ﬂ@l&ﬁhr@fem-lﬂoﬂﬁh@its tr&ﬁ&l@@e&hth iherpbutinale®s ftertAli&l perrad that are
prost agl andi n anal ogues such as Bi mat opr ost,

no morg tign 519640 per eanhabibe datly drop;dosasen orRprseavwflar diging an initial bolus or
washo'up rmdtoq{aﬁoﬁ%‘ﬁg t(?ﬁgz o(]?a g!é ?‘H%ll C ag%i Q h%rﬂ)% epeu du: aﬁ%nt at a rate

nzol am de, orp enan
that is anldstmmﬂp hightetihatesustaitied adedsehezty ad wil o w It}nfﬁiaﬂlydlrop form
rel ated Iﬁnpo nds; and parag%gﬁathoninetrics such as

dosaggi g SrgNe, WL ACHIEE SUpREbEsasRiSYel Si@Omgeper e and an initial
releasé 21544 10-56% @W &fdazaﬂg aﬁi%ﬁﬂtcdf{%fr@%m\fﬁatllg/ anllagsed is less than the 2500

drug-delivery e y vary dependi ng
ng of drug that may be present in a drop of drug delivered to the eye. This used use of sustained

release levels substantially below the amount of drug in a drop and/or drops administered daily
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the particular agent, the desired therapeutic benefit
and the tinme during which the device is intended to
waledo7anense he therapy. Since the devices of theP@r/ES®NT065789
i nvention present a variety of shapes, sizes and
allowgléak ideeicy tonebdasmna Eiwsa,petltlrt&llarhsennﬂcmjfamugofaksgmi adhée the desired
th the devic I# depend on the particu] ar di sease.
therapaptl(bleﬁp&ﬁ ﬁ at%lds safetydnargy, W;ﬂﬁ ay@fgln@@gd@%{legwge or excessive amount

Ofdruglé[a{ellﬁenaéaasliteo§r%1 red to achi eve the therapeutic
fect. Generally, the amount of drug is at |east the

nnunt of, dru hat n rel ease .fromthe deyi
10154& Ao el poded e BRY rin e b sho Byt Gpe. B xample
minutBGHHBREQs O Halith Bedke 6F arSibBEH®, ﬂ»\frcfl%ﬁtcﬁ s Bp@f@éﬂs (such as the use
Enbodi ments of the drug delivery devices of t he

of prersuegieah Or PeRISHESI ¢ artENOtRS, %t@mgﬁSe@r N%ABPsmddée dlse), velopger (such as
I | bst ant i belo

in the? see%tf %%Pgé%gttr?%g%@,gﬁyf a:\]r? le In ntchlé 0{ SEus kﬁ- ﬁxgvl\)/asw of use of
the desfeeps to provide a | arge therapeutlc range mnth a W de

safety margi n. For exanple, many enbodi nents treat the

y i1:Cocl ty

[0155FY FoPblahh0e! GRS Wldrs %%Log rldfat X BRI G a el 31%} Ldiive)
adrenﬂg&&g@ptdﬁd»mthlyqandimmlsctgmahe devitd folr abdbm OWET an extended

R O S e s M 0 P
phymcsrmgl@é%% ngha)ﬁc&hg Refienk hﬁﬁbrg&ﬁg %ﬁéa@ﬁﬁ? h&%b;ﬁ_gﬁ'ﬁ d B¥Rbma drug,

bel ow the daily drop formd
althougk ahqxleencewould anvidey enag@nsfmﬂcmgnedr shettera@araﬂicemeﬂn e three month

cxaml Q0 SRS B0 A B 855§ B, ey

being RSmg@E®OtNANA tdh6p gfsﬁ%dll& 16 toPlcdDagphaktionay u%ll?ﬁﬁﬂﬁﬂﬁnge of 40-

in a drop of drug delivered to the eye. This uUsed use
60uL,dypisa)bt beinee) ldbl etheespgbe &&Q brmg.dypigalbehaing 0125 mg of

Tlmolg l'én&rﬂ? f ng aapgrog({i) g/é% é(g)rtl%%?lnszg 218 gd otf‘tehr c?jrop left in the

% CAl
eye aﬂibe BeﬁllnﬁleaJ soaxffﬁtllnltOp(gfof dl’id,kg'ug s Aahhsy et thheridesThiesol may have a
herapeutic benefit with a wide safety margin, whi

bloavaakasﬂwy A’ %ﬁo%nga@auma@s &hat BQEeh3 1% & Stk imtexampwungg afthe drug s
ava1laf)lté% 't}{%te@@dﬁ%cﬁbltl? Q{er lf;gdpgﬂ d {\Qéég‘]da%‘gr i og?%ﬁ%g Fgrgsr é\%ﬁable to the

time’nmay nean y short
eye eaﬁ:h) daye Xadweferena d«:lt\&sy dﬂvutaonr@t ¢euah fasn SI\W(I fo 13136 pgs ébrekample 720

ng, o fa}F %}!g t he%(? g%m 05? { eg% t?(grr ]e\gegﬁ? g g@% lgehc%ngtja?ned within
the deSic€hRl HiSitedVasdiSH fHe p@%etr Re dtughtBMrodel cdlﬁeﬂﬁftwﬁls 4®B dR% can be

in the case of glaucorma treatnents), for exanple

similaphy spitgingd oy dler deviasrand etused for ph@atadmeélydfochbeldgtPatM@) and other
device). [015 For. exanpl e, a drug such as Ti nol ol

dn@sHb?ggP%”S%n%ggéﬂhgﬂ@Fbeta2 (non-sel ective) adrenergic
receptor bl ockin g agent can be used in the device for

[0156} (Comspeeiaby ayailphleselusioaeal peralelomeltate argeavailetie #50.25% and 0.5%

preparrm&lish 7 t-ﬁgrl?lﬁalr%%% cah%e&} Jr?é ﬂ%rlcgsgryd yoq”lo% m3/ gol SnedA 0.25%

Ian Vi Sl auco

concehtf’edﬁhgﬁr[ﬁhgoloom e@lalvawhm 1. hefeary 1000 hl %@hﬂﬁﬁ%l&%é‘@uamt1ty of
al t hough the device could provide treatnent for |onger

Timolg} releend aaeh day Hoinghe drugrpordeantbierieasn gt B to 15 pg each day. Although

the sustained release quantity delivered each day from the device may vary, a sustained release
delivery of about 8 pg per day corresponds to about 3.2% of the 0.250 mg of Timolol applied

with two drops of a 0.25% solution.
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exanpl e, a 0.25% concentration of Tinolol translates
to from2.5 to 5 ng/ 1000 nL, typically being 2.5ny/l
wO®7mi525A drop of Tinolol for topical applicap@Dnsi087/065789
usually in the range of 40- 60nL, typically being 50
[0157h Foll busnple hetle cmy obeatalifprdst (Xﬂman) tayppotadldndib ERmanalogue, this
125 of Tinolol i.n a dro
elaucoliy FeiCRITEY B TUALT AT 8ot T4l Onfha LT tpelgh | Bhcrefore, the
amountbfldRg; &Vﬁe%bﬁﬁta@le"ﬂeﬁ}%e&pa%&nggg e ﬂlOQEBanlt)I BRuflf B9
is avallable at that tine. Tino have a
signifighbylghy abpnromy]a@fﬂy 30- 53)9/@g\am1 t:ylpmﬁmﬁ@ -tIRAtugf-rfont.dtaoprost and
s _avaj |l abl e
other ?rgsttaﬁlgmé@ émal?{g%I gﬁp? glsa érng%l%tfesl; {;) aa%eﬁ/ (iquattc\ﬁ] 8§hg%&6§91aller than

one re§Qiréd {07 b3talbl&okehBeliveriadahdBlLise thbrctdig RYQ 168 rélddse period.
Therefore, a delivery device mght contain from270 to

[0158g3§‘gd1{§g’0f 'Iat endAeIgs aZbg)lgteggéig (IF alﬂagl g{olég agﬁ%%n ﬁ%ggo ?&ydrop

volumz0 ﬂﬂlatelﬁ@d awsﬂilhinlg thhiaboe\8% ef a5digak pt&dﬂb&ﬁﬂﬁite@ ftehstillation, only
% ymer. or drug/ hydrogel concentration. The drug can
about R0 ag /Y g rymeléﬁpamﬁeecyeoﬁa%eﬁ ondls |-atanopiest glinicaldialsy this amount is

effectﬂfle‘?lpw g%@’ﬂf @qggspﬂ H@urg Pﬁf ?é?ﬁ%(aﬁ%%cw@%d%t@@ ET\Q:EH Udse-

In a manner simlar to Tinplo Comrer cli
resporepe afudats e sgplotttaf oiresNDBA bir Xl atdn. i eataies Iangedaﬁr@nllatﬂ ee/mL to 115

in.0.25% and 5% pr i ons, th nitial dosage
g/mi 36 iR o ¢ Ehia ABEE e P DS 9EHEa b B O ep i was
showrP@r]feQJHtl'frﬁﬁ ' HBW@‘f/erTéJEFiltH’é lowRstetidb/dX 19 |y %%LZQ@ &P sR&/mL BID
m . A sustained rel ease quantity of Tinol ol

consmttmtlefﬁed alecart hO-J4 Yo ¢frtbml®h eeddlpurgl eidthe 50 aug/thle Q) dosealdinged on the

sssuriy Ay Cae 5 Oe BB etk G B E COCEU PR HEY Ty = S0 L

drop, ¥hichSE 9 @Flor]1¢laBaR S 0GR (w&) loY dAfg reR@iinginTBe BRS aftld¥ minutes.
corresponds to about 3.2% of the 0.250 ng of Ti nol ol

[01592’3% IlT]%ﬂy%ﬂ%G?l%%tsd{h%%%Pg{ tx%tl(g)ristzcg'fga%aq!)I %(159{1' [ayc}ﬁi?l]/ leOO' or 1 per

at anopr ost

cent, tlhﬁt(lfﬂ’Ta@lloHﬂ] chind i 2peited @gbielimedtts ﬂqegioammaomm@ﬂ Icadrioprost may be
has,concentrations that are about 1/1 Oth that of

about 'H%I’ o 2 quﬁg}t,eth%tr(g Tipglol.o Rergremptes 891@@16&ﬁal{mzévallable solution
prepaﬂaﬂ'@}l%ﬁ@ﬁérﬁgﬁﬁ’h{é%valfa%ﬂ’eieﬁdsbﬂ&n%mg&% &ﬁ/@vﬁeh%ghl/ér%%wnh one

be si icantly less - approximtely 20 -
drop preg dan dintiygiycahbodibents, tidherapeutidaty effad:tmwpncmﬂtraamd of drug released

t rost agl andi n anal agues.. Thi s . al s sl atesg t
from G JEUrERS A Lo Aot fO00BSTSrimpltiratBHEs i B s pe Tor
exampl@hbéut 8O3, Qs@tﬁh%rteé}%dsﬁ@&t}éng 'bl(ﬁl@ﬁﬁlaﬂ)‘ﬂﬂ? QinPdrQo MH&lof. Mor

a | onger rel ease period. [0158] A drop of Xal atan

examldo,rthaamgurabxfldrugzorsthngnplfan@hlemwﬁo@n beawuﬁnangy dess0approximately

1o o OB BplRE Ry SERBIRCH Euo BEUP PRee EaBeaibu oo B

Latan@§t0st@d @thed prigtagRMBinNHaRguéd Al Righ B&Sﬁdtaﬁféd trél@ase amount of
Latanoprost clinical trials, this anbunt is effective

Latanppostaphspsed gagioiasiasp vaty, psasiaingdirelpsse of 80 ng per day corresponds to

0, P 0,
svou 8L LTS G B AR LB AL RS 5PEREE 2 stion
ed from12.5 ng/pl. to 115 ng/ L of Latanoprost.
10160k, & Og Granaip i Jesceedy Oiﬁtwwpﬁékumwnh@/w eyt DR aiides

prosta%ﬁa[hdglaa)ﬁalo\é@é this glaucoma medication may have concentrations that are 1/20" or less
than that of Timolol. Therefore, the amount of drug loaded on the extended release device for a
3 to 6 month extended release, depending on the bioavailability, can be significantly less,

approximately 5 - 30 pg and typically 10- 20 pg - for Bimatoprost and analogues and derivatives

33



10

15

20

25

30

shown to be optinmal. However, even the | owest doses of
12.5 nmg/nL QD or 15 ng/nL BID consistently gave about
wG0759%5264 the |1 OP reduction of the 50 ng/ nlL QLTUS®NT065789
ased _on_the..assu .on b 2. b- .
herecfo RERAET sb PR EP B E98 s Grdfe rub s Pdgpes yogoingg release
perlomrfﬂxﬁllﬂp]e\/ﬁm—mpg &5 4l sustaingd edlease pbast ofoOtoniP 18fths Gflth Bimatoprost
dr ug rena|n|n%$|n the eye after 5 mnutes. [0159] In
and itygariatingso diliedrescase Hedrai Aenssniratiangiag alse tragslatedpagisyice that can be
smallé}rtﬁ r?(%%%t egj foO(IIQ ta foc]lerm%ﬁv nt, that of Tinolol,

|n sp IC e |rren st concentratlons of

at ano ros | /50 1h ercent, that .
1016115f CemBraaly ﬁ&%lagﬁaﬁ?ﬁrt@n consrmurEya b 0% by weight
often §Q1VetddURcPP @atAl%ﬁ/ng{hels@&ﬁ‘ﬂ@@ Fd&dse %%uﬁvcﬁ'ﬁlﬁ‘ﬁ{n%pﬁ)tst released

concentrations 0. often delivered th one drop
each q@ercaml agry, 4 susmmtgd Ie}ebmnfrﬁé)ﬁm pet Hey tdteasapeiattm aldut@ % of the 15 pg
fective ntra g r eas f.,rom
of By op SRR EahEi Ondle O SEVERE Vo BTkl Snpn e present
inventdéh §L%gé§§)thﬁge\&ﬁ'l0\ﬂ@fysustﬁﬂéd o1 ¥R iBsc3 R BIimBGpfli can provide at least
assum ng tear washout and b|oavallab|llty simlar to
some IRidprefias] in lmoceham@re,tfﬁ@e@nmm% tf 2Q9rnegpfdtimatpprost and daily

LR OB, SR SED B SMPIRIE Y 55,

and can also be about 3 to 20

: , for .
l0162LatF9h %@rw@, inihy wenet Trverresddilsmvatan), @rpég%@aj@sdm F20 analogue, this
g]aucé%% Hl%ﬂﬁg't ﬁ§ gé%%%@&t{a%ﬁsatﬁ% a%fwnér lggs thiH RUOH "ﬂﬁ%&ol. For

eased eac ay can vary, a sustalned release of
exampig, qoarmataigllg ava‘lkabkemoﬁmoh @coadentratiGs296 0004%eoﬂer5derlg'eﬂ:ﬂ once per

day. ]lgxg‘})%?y %ﬁ)ﬁ%%ﬁ? ‘1%&16@?%%%&? Ie (lztte\ﬁzg:gggegngag?n of rgg r/eleased from the
devicBhFRIaQREPEE ah e BE gg%surﬁmgx% Rekhdut @ﬁ@ﬁo@%ﬂ@lhty similar to Timolol.
prostagl andi n anal 8gue, this glaucona medication may

Therefrag,ghe ancenttof dtugomstht maplaatablelde2@et deponrdihg s thelnpaviatiatility,

lol. .Th f f.d
wouldﬂ% m@nfgq%algdesrs:@gg%%&émsﬁgesgo ?ratgwge 8{ %a%rﬁsﬁf lz()ee smzﬂler than one

requireX F@ndRh wlskl@aﬂslﬂvedﬁsﬁmH&s@ﬁoimﬂglf&aavlahg@bblbasrexpenod For
can be significantly |ess, rfgwoxmatel 5 - 30 ng and

examplgghe at[npynt_’gﬁ drypoomyigge Jmp]@ntagle ©pr watbesigpifigeatly éﬁ@é—s approximately
11 OOi%Eg 1§§1t i,‘é&lé g%ﬁségf ?rg& E 3. (511 nggm&pl%g?}g %&eﬁf gg(a %? i_]l?,nfor Travoprost,

Latanblﬁbﬁaﬁe optek pﬁﬁtagfa(ﬁﬂmel;%dﬁﬂaﬁ)gﬂ&* A0l thoy gh dlie sttt atlogd amount of
el ease peri od. of to 12 months w t h_Bi mat opr ost and
Latanmrgstd@lfea%te?%éay CPn|V§rYdéév%%z§%d Teleage ald Tempe ey ézpveﬁponds to

t b
sout 35048 8 L0 BB S8y Sy LA g0 e BIRK| Sy
cia avaij | abl e sol uti on concentrations. of
(01635 TRt SQLX%JF?W BSIDBIPNLF GRE TP CGIPESS P GeTEn Sisred for
examﬁ@ fud@¥oloht hEauGl: th8ea lasﬁ@ar&m& SRS ¢n FPRUNM crbodiments,
Bi mat noprost rel eased each day can vary, a sustai ned

fluocinelbraset@fide3G0 hegelgased deyn dwropedsohdand delavsned tozhesetiha as a

the.15. no..of Bi.mat.opr plied wwth a single drop of
treatma?ngfoﬁg*f%gté? W?‘Hﬁr %agBWel ation with the present

i nvention suggests that even |ower sustained rel ease )
[0164}0diis alsb vBimthspeert ofdhis ipyeatipa o medifeasadagbiig devices to deliver a

high rﬁl%géé 'éieb?l | ”re'l{é‘(s)% fagég:;élb%f éprgl%gﬁ%;£ Burs! Ueal& IMBHbin SR thereof. A

bolus of the drug may be released by the formation of an erodable polymer cap that is

immediately dissolved in the tear or tear film. As the polymer cap comes in contact with the tear
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sustai ned rel ease dosages of 0.2 to 2% of the daily
drop dosage. [0162] For exanple, in the case of
wae@vopnest (Travatan), a prostaglandin F2a anedDysmp7/065789
f t ns it

or teal; f]’g’? é% &l?qn@ ﬁ]ﬂéﬁ]&t%ﬁp glﬁﬁ@?%’q%bfe"tﬂg‘éé}) {oae% and tﬂgamg is
releasedatirer aical A puay sil¢éaabbea dalglthn bB pel(fm&l’dtlrsﬁtgl mtﬂyraélethat also erodes

0. 004% ften del i vered once % ¥
in the &5 GFieAR e based @nithepol yoeit %%%h W kﬂrt @wflmele he drug and polymer
may b%gﬁﬁt‘?ﬁé(fa %%I'Llélt'ﬂg génr%g{ b‘iggé E%ﬁﬁﬁ%ﬁﬁgé{ Q\Aqgés E ld}%{#']xg@r RGér ﬂ%lves the
drug ibiroaedintchbieldated. @i mgh ar loworeldasotatd of thé én%fo«)nbi bd ehteomphshed by

a nt of..drug on t I an able e .
changgrhp sl SLHY Ain? Prog et DL GHite: b6 At S ag A aickly or
slowlRItRerith@ASAsAb 88ledR tRe GRY Ic6@dHRALNIEAH BJUBRHoRRIs$HEhBrEfes, soluble

than one required for a beta blocker delivery or can
gels (snsh sethese W toipigal cmb\thaamccmbénomﬁ)emgxearp@ﬁ |en@pSIFI@tnons of the drug, or

of dr e.lnp bIe devi ce,
nanor G R fifip Ry B ol BB oBF BB P84T 06 o

Tinmolol, for exanple 2.7 to 13 5 nmg, and typically
[0165hhAIRUG €ORK) ny, for Travoprost, Latanoprost and

ot her prostagl andi n F2aanal ogues. Al t hough the
[01665 uSthaidpggicdre b@apesed niuthtrapéuticalgamamd asdterid ©aFevide agdtained

can var a sustained rel ease of 65 ng

da er day

releasg 6¥F’é§‘?ﬁ5 lig agebodhe Siempepic turat pigyaly fighh he éwp%%to the target
. 1 | 0,
isuc A A oBL el 00, oy AOAEA ol e Oty e
slightkycmblbilesie the matrix ©ahattacsmadldgmdumt oébbarapb@ddgenﬁs rduslsoined in the
oni to tre a . tar t ocul ar ti ue. In X

mateh LRI EOTE A5G e 19 OG0l BHe ey Onf géhe rapguti agent
diffusbEr8ATRLefgo08n dbRcE 8NAL 6! tH $heest &eédr\fﬁﬁ]edletraeto@ﬁngrauon from

retina as a treatnment for diabetic nacul ar edenmm
the CO(cDIVE)w tepOarBi4r ﬁlm ¢an belrlotodite mmromn@t@cop ef thieraphutec agent dissolved

n them é%nt oaglgtétgon HOPLY cgrggllnsg\?r},, @re Tate of?%tgrea% %&e@eutlc agent from the

core t6 He@as®r téur Blth$hn bek@as@to Mop&aBDOMAE Ak hekie®the therapeutic
bolus of the drug nay be rel eased by the formati on of

agent diss@lresddpiseechies GReedimapist thatate f mpardtinnafrem yhaidryg spied the tear or
tear ﬁLrgn%rhag Bz?s@ti qu h%%ﬁe Fd&nﬂlan%. irPg)rrﬁPeo%lﬁ 1m‘r§rﬂg,i tﬁ? ?@r?ceht?anon of

e tearor tear e solu
therap[atlﬁxpegdht éissadfed ihehepdruy were renald @rntloted approvide flad&saadrate of
th rug i s rel ease |1 at once,. A burst release of a
releasg Pgﬁleé%fﬁal?f‘é‘“ﬁég?%f aawgqpﬁ@twaagfat {priideq Huthe gpisap ingdds liquid,
solid, s&l& %@ stoﬁﬁrcry%falltnﬁﬁﬁolfd éﬂ%élaﬁéﬁsd %&ﬂi Oﬁalill‘?c@ﬁé ya'ﬁﬁfor dissolved forms of the
sol uBility. Tn thi's exanple rug and pol yner may
therapsaticageat.i Ini aguteired gmbhdiniean ghddrof cbtee:odqmsmea shbcdrieahatrix

contai?lfﬂgégﬁee Q}%ge{pgﬁtﬂtg?%\ége’the t Xﬁ{oﬂﬁf cf?lsggllFt\é%%lr c@ngggg 11|qg'kdieosr(§falid inclusions,
for exﬁllﬂﬁleq{(#ﬁl LR HrHe dApTATHY d&lh@m*ﬁibpg&@ﬁﬂ*tleﬁs tr@@ectlvely, dispersed in

ity of the erodabl e polynmer |ayer so
the silghong mastyer rel eased quickly or slowy. Clher nethods
to rel ease the drug could be achi eved through porous

[0167]TE e ARGScors Oani&drepriielope OB HoFe BiScirhna®1d Mated @k ¢@dable of providing
opht hal m c solutlons) n1crogart|cle encapsul ati ons of

a sust«'tuﬁ@d Elagee olpe thermsaie pene Albasbdbadigroras gesrabagakaye with
respeét o’ érﬁﬁoﬁ&eﬁ%n&ﬁﬂé&g‘?&%ﬁw\%th a substantially non-biodegradable silicone

matrix with inclusions of the drug located therein that dissolve, the drug core can include

structures that provide sustained release of the therapeutic agent, for example a biodegradable
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[0165] DRUG CORE [0166] The drug core conprises the
t herapeutic agent and materials to provide sustained
W(De(loe/amassof t he therapeutic agent The ther apeBET/US2007/065789
rates fro t he dru

matnxt agen g)grous coLs 1}%1 1ug Cores ? @e dergg S?ref ha 18%8x tl*'ﬁ éontams the

therapliied @fbﬁt«lédrﬂoeat@ﬁﬂ&d fro: <Pkl KI6@dgradabr @@mbM-bsddeghidadle polymers. A
soluble in the matrix so that a snall anpunt of

non-biodegragehle fvigageraniiscludessbrangdagrrateheohythilsncgriplyurethane,

e f f agennf
polyuffiBht AR FodeR el ELEARE PRERAIE U EEDR oflf $ENERbGs and
Compefxpo&ﬂﬁlmigmsﬁ a1, pélypropylent, olydettdileotoediyl @i (PERE), kkpanded PTFE

the rate gration fromthe cor to the Bﬁar or

<ePTFﬁéaaol¥qtm%CH§g}<een? e nylgns &g eél%eﬁratno negffoam, silicone
rubbelg ?SI < Hitn'e Qerg;?ﬁmlatg' lﬁfsrg lh}/gt%qn%lgcdlaewa?ﬁt odrgffyet}lﬁe&d gbl&bé}ﬂonate

onbln era m gr atl
urethanbgrodpeethace, aghmhides,cmitlbs stst, @idkel-titasiunealtoyaie. g, edikinol), titanium,

|l ate f_th t
stainlqgh s Ehetc s oty (e B S B Gl sPee e, Eigin, 11
comem@m@rﬁ&n ctanenfeametaé Oahﬂr‘@’tybﬁﬁ‘ssfrf oppg.h| t%de@réa@me drug core

to the tear or tear filmcan based on a silicone
can cdmpTisgloat oomord MOQngeiaéirﬁtxmﬂmerﬁx sich ahprotaamdedtagat, ipolyghyfcolic acid

ronl SRR b BPR L BB LER et G B D T,

polygl’yb@hdeh@él@ﬂﬁ-wchﬁe 3@8nD-ladih®, pdsl@(aaﬂﬁ@tames)aﬁﬂp@]om@neded

in the core can include liquid, solid, solid ?
polycapgplagfope. ot vgiycopate, %Ylﬁﬁl%?tﬁ‘pﬂ%@}’leé@mﬂéeﬁ yaes anedified
d
cellul%s:éééogf;a gd d%é%}‘tgg%sge% )ﬁ\&d%ﬂgbﬁtg egBSféltah}?ydzlgg rgé)lyﬂh%sﬂloester
poly(#pHa-loyahnex ynadid)i and eombaianomhéﬂeef tlhebmﬁemmdm&gmﬁhe dmecore can
therapeutlc agent may conprise liquid or solid
compriseat [eastqs ofhyfrogglpddyrgen i qui d Lat anoprost dropl ets or
solid Bimatoprost particles, respectively, dispersed
[0168] n REEEASE @QBAHERAPEUTIOQAGENTAS BFEECIIVE EEVELS
conpri se one or nore bioconpatible materials capable
[0169Pf THeQMk G Plele SH e ahIBsbulie hf@s CaPbe fdMed RARABGIEATation of
agent. Although the drug core is described above with
therapeetsqawmt dléSCéYﬁdelnﬁhﬂ:iﬁhﬁg goree drprang iempodinkeats; the duirg hora compnses

ntla non rada Ie si.li.co
non- ther%ﬂeu 1c %%en S t%éat e seger:cu% ﬁ% &4 fjﬁ érreg SHHJEH b {Ihg, St%eirg})ee,utlc agent in

the drif €ordl UBe @6H-EheBdttuti O Ednel6f 1$1E rdblfg &or€8arl dvdtipride Mi}ﬂﬁ:rs as described
sustai ned rel ease of the therapeutic agent

hereingapdaddives b POBERE @A B1eivRg sande sglestsd de ETOG’Fdfg‘h% desired solubility of
the théﬂaﬁ«%“tlg géﬂtr{ [ESrgNeosald 19%1&%9@99%5?? Agg%ga%%aﬂﬁat may
contaln he

herapeutlc agent can
promaae tdiebilibi etledradaid teeacrnermagelhl dxdagnadabd)cEmpﬂﬂsyfmacﬁonaAgroups can

bi odegr adabl e care can._inclyde silicone,
be ad%é‘rwﬂaﬁt%ﬁmffcwé?\ﬂ ﬁé’&S“ﬁgéPG{Wetf R e hTBPSE @gfn i the matrix.
For ewggﬁrlxcfuoﬂﬁl FEHs%hn b€ a@aohe@mnef Dgﬁﬁé:‘ 1. Du Pont

Nermour s and npany, Wi mngton

T E A RS Tt N

thera}ﬁﬁﬁ@ﬁlgen? XE dl{é@iﬁﬂpléolﬂe%ﬁgﬁwepﬁlay BB sddas RbntddllthE€ &Rentration of
ol yethyl ene terephthal ate, ultra high

theranmlle@gﬂna Y ISt eghing 9o ﬂ%mwgeq@élbﬂpmw twrtherapgusic agent in the drug core

so as to control the release kinetics of the therapeutic agent. The solubility may be controlled by
providing 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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ur et hane, pol yurethane, polyimnm des, stainless steel,
ni ckel -titaniumalloy (e.g., Ntinol), titanium
wer@rniess steel, cobalt-chrone alloy (e.g., ERCI/UEN07/065789

the th%ragéﬂtlgagpe rﬁééﬁ&ﬁ\%laﬁ%lst%eﬁbfd’ro h(;l asng orﬁg)ygrg\livﬁ}l Rg)\f)Eemes of the

matriXDamackdgrapelalkel agentt Ror em’rﬁple asmﬂ?aaam; thrv) @al@ andBy Rer can be added to
blodegradable pol yner s as_protein, hydrogel,

the MK dep(ge%lselt]ae s(qh@g&ty oé@ygqogethcéhg@pedme PEoNt In the matrix. In

addltlfé)l%lo\(lg 'an!i ﬂ?(fhjogﬁ] ycoﬁl)o d(!cae '(ai%d cal?lot}e;’e{g{dle% Loytﬁg(%r}a%l>39+cp%a crease the

sohm$nygﬂhmhm@mhmndﬁynmpaggﬂnmﬂmnmmax polycaprolactone
pol ygl uconate, polylactic acid-polyethyl ene oxide
[0171F ORRd YIRS for i BEHifidie@ @alrbIng 318 rafddfirR@RHion based on the concentration
pol yort hoesters, pol yhydroxybutyrate, pol yanhydri de,
of thempbytgﬂq@ggphdj@sﬂl@d in giqﬂ wtaixpthe-shifareoxsa efdheliirugregre can also be

controgl%gg 8@ r}j&s r%(f raget of (Jé'g%{m ggrgfrgﬁlls}gegag |t(g B—gltg,rlgglgsue For

exam;lil@ 16R1 geREXFASEsFacd HFRAPEHEdoke ASHEMNEredde thErREdF Migration of the
EVELS g0169] The rate of release of the therapeutic

treatmggbaent HAMPBE digpoegtotthe tapget sivh éah e saallgrexppsed surface area of the

i RELPRALSe 9850 EBRNET D USRI 1 v o

targetage NThe ExRkedsifage hea e thetdupeareicaiebaindfabdded any number of ways,
hility of the therapeutic agent in the dru% core.
for exmalerhyrmywé” rcafﬁ%lmoe Oﬁﬂ@rﬁ"p%edtsﬁ At agww gurags having exposed
r
chann%%@?ﬁ%%?egggtﬂ%gﬁ é%ag%? é%ﬁﬁ 198%%}?%1 eaé}&)oséh?u'ﬁ*aﬁ@ i)rotﬁlsmn of
the exgesidrsadtaso | T dxipb@edcxhrf’amahibenﬁqdeqmrcms@gem additidrhef salts that

r For exanpl.e, th hydr ogel
dissolyf, 3‘?‘5 ﬁﬁ‘fﬁ PPYRBR Vétéflolﬁ‘ﬁ? et59 t fSS ySSr 3&%{% S ’E’F‘éé\sgrgﬁflsed and can
swell %gﬁﬂé to ﬂrBwﬁ@ H@argémgb%@@bgacef ét‘@aptS&H@llydﬂf BMdRan 5@8 b@%‘nade porous
ded to the polyner to prOV| de the eS|red solubility
to ﬁlrtblfer nheeasdibe spye af magraigeme! the therapentat agext. For exanpl e,
functional groups can be attached to silicone polyner.

[0172] O F{@ther, An $OPRNEARPHE HRAtBat iRI6dds ithE5bi B Yo Bedds @Flo bPmore drugs in
control the rel ease kinetics of therapeutic a%gﬂb FFor

combutipm|such asige a'ﬂ'éﬁt‘#rﬁmlmlfb‘és Pateat Ne. 42@&6%(8 or example, in
the cagée)gfrzggﬁsclro%a tg&]ng rllt1 L:?ﬁ{ﬁg)?lﬂie%‘fa ?%g?}:aesg% %t%%g g@ﬁltnﬂgh}gl I?rostaglandms

ora pdfstt@lahdfr&rﬂ@ @shhagfcojghmalr ah hdrehelgdagradonive (beesblotkerf)euch as
efapeutic agent. The sol ubility may be controlled by
Alpha@@%woa@@go H} angk ascarRnic athydrase behitag yubst ances t hat
i ncrease and/ or decrease the solubility of the
[01734li I8eidiadnfdrognmofregimeted xlnesrhap mmyibc uagbmchtas thoke diselbsddxin US Patent

The I yhili t he dIS nt he t herapeyt i
Pubign oo abl ot Y?Ian& N BRBEE A aibed in OS Paten
Publié¥¥idh QRO 0 IR Er EiRSin @b P@eggeg< ) $etub&l @Qﬁwrp&rate drug into
agent. For exanple, sur actan tinuvin, salts and

the denstes pf thaprésentadeendion suethas, matcarllefd “aﬂ&ddaymng drugss er PelgmerDrugs

oG R AR ARl Pacutcas e

compailisGad phesiddsies 1y et mmmahmleasulem durfrRY deBBEEAIES PRt Publication
sol ubility of hydrophobic t r eat ment agent in the

No. 26@3/P948121 (East) hereby incorporated by reference in its entirety. Such delivery

polymers may be employed in the devices of the present invention to provide a release rate that

1s equal to the rate of polymer erosion and degradation and is constant throughout the course of

therapy. Such delivery polymers may be used as device coatings or in the form of microspheres
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[0171] Instead of or in addition to controlling the
rate of mgration based on the concentration of
wo b@rapest i ¢ agent dissolved in the matrix, theCwuUsfaTE5789
rea of.th r core can al be controlle .attain
for o e 8erdl i L RS GreGE n of DiTBrenr B E oot Bofimme
delivehNRchrRl @8t msY kiSo bERdapetatPhEdcvicck aF BRMHr&RORechtpMIhacs that
area of the core will increase the rate of mgration '
descrigd mHeES Prtgntt bhicatzagahe. 20089 7008 Sd Catpeaisreandteewlogies available
tiak: ' a a smal l er exposed surface area of the
ﬁon”ﬂr%ggigég&§f$Teggbrease the rate of mgration of the

t herapeutic agent fromthe drug core to the_tarqet
[0174k; dpspesriie e@%ﬁ%’é@ﬁl%dbq diyg coregBatEK CORPrigesiSotig meatenal, fgpexample

ook BREBRA oo DU 1 2 50 SRR 6 BB e vy

insoluble\in mgptezapd skeghtyrsahibéd 1w thoenvaptudating dring tdére ntag@ax. The inclusions
tear . film . indentatjon.of the exposed,.surface

encapiiﬁ%‘?‘? [21% fsrireg cerfgan %B%%B‘p@mcﬂ%? Y‘“ﬂﬁé‘“@’%‘b%%% abquyd gim to

about $60 uREaFRIE TRO BAKS nAVYsibEc A P8 c9btaRaldr $x 5&?1% Bimatoprost
di ssol ve and | eave a porous cavity once the salt
crystal$i arsigondespletsipd ot glor sxanagle alithd_dtanopstioil.ahible draig isahedions can

. n.sizet rovi de l arger, exposed surface area. Such .
dissolygiait b o By co i dafl U Baly Sytiele PR dps oot ikl With the
drug, fohexample dekolutien af LaBndProdt B8 iﬁtBQﬁ@ﬁﬁi'd_tdr@% asteRtatrix. Ot{2drug

~ Further, an inplant may be used that includes the
dissolygsh injtleg/diug cpes raatgia 13 ensperterb oéer by g Tusipne Ham thaexrmsed surface of

u tauct I SC ' . .
e arf e 8o PGHA e LA Bedinel S0 Rl RUSRh el i e gre. i
many tmdadifAts, the tatéThmithig stgsifidabd Gelivert is @@hsporipatthedtugiidnithe
mul tipl e prostagl andins or a prostaglandin and a

p - .
surfacg ﬁgmeﬁi@x%pge Pt exposethtodhe g‘ﬁéfjbp.c Ag,tﬁ%gg CQHe n(‘%gi( 4s substantially
saturaRURANEHL iy b RAARARL Lot Bl AR ALK AR BB and do not
contribute gighifeaetint thel raveshérsg malyvdre  As sdrfagahcaas thdhdisig core exposed to

di scl.osed, in US Pg%ent PHincation No. 2802/005570 or
the teqréﬁlgrl? H&arblf C%Ft{jgﬁg p@te&ﬁ %tlrzg‘nsgg ggglctPF EJ& Gope Yk the tear film can
be sutRBh8My EIRlah€ alvioBNinNetatid® Ath A Sréseht ifv@hticH fu P&y TIBI the solubility
processes may be used to incorporate drug into the
of the dleevansatic agent lrewpteesmhmolenwlenweight efitbedmg, cas etfee|ttagsport of the
‘sel.f-deliveri dr ugsy or_Pol r Dr.u Pol yneri x . .
arog 535 s i T p RS Aol o] SR e PR pefapis nearty
insoluBI¥! il wadrand Rey 2paubilisahvwatétoFabbut @RI UNOB0ANEbY weight and a
siologically inert Iinker nolecules, further

physi ¢
molecylar Hicighi from abgupiiGgrampiili togbpwin 2R8 gramsrb048121

(East), hereby incorporated by reference inits
[0175ENnth frahy emBudimenial thy dieyapeati y agehshasayvdpe loanidlehiBg) ihwater, for

the devices of the present invention to provide a .
examplg fragsabop?-83 Yot W‘Flghtéa @a9utOPPrva by aredehys aﬁ’@ﬂlft‘i%?r weight from

n | .

ot B R R Ao Far D S Ao B e DR D ab Bfbanic
solverds Cyelvsmeinch &Cs Agis asplid withtee ajoeaus eblubilty o6PhéT pg/hdr atd5°C, or

avoun SRI2ARO Sl Pt e FRsBT 03 Y571 o8yt Eatanopros
(XalatafFRRAYrOG¥e! RiYn BE S ndiSouRAARGEE of1Qit Fien B8 cFRSre OndtHAS an aqueous
present invention such as that described in US Patent

solubiltyodfi Hat g/ oh iNovatg (025 WL p0 6351t OO Prebnt weight andch M.W. of 432.6 g/mol.

Bimatt();e)ﬁ)gtn@uggéaen &Y sa}Enlt}?e%lc %rostamide analogue, a solid at room temperature
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from Medivas (San Diego, CA). [0174] In specific
enbodi nents, the drug core matrix conprises a solid
W(Drmoe/ﬂifalsg for exanple silicone, that encapsul BEEES2007/065789
cl usi,on t he dr rlses
solublwﬁl n waetl?resf\;gg) ]r]11§6 er apfS g.l’ 189 6a \i‘/e]ékﬁt fnglaelgaoslau r\?\e/ of415.6
g/moll N the encapsul ating dr ug core matri x. The i ncl usions
encapsul ated by the drug core can be mcro-particles
1762\ 08 i TEAS] ORF 1 y -
101762 08 BLTER S8 1l PR AR ndbn TRUEALAG arc ity FlRuring
surfac&masnfpltbe fBamtaling ﬁbmiampﬂglstrﬁlb&nt Bradd phospholppids, snaf efliict transport of

for. exanpl e wi Lat.a opr st oil. The dru | usi ons
the drpgdis )i\é% Jhe §qi\%dnqt caftht@ thetear fglért grlg(e Hg core can be
adapte?ium%ﬁeﬁé&t) lite SREEALR tﬁcpﬁ‘:aldﬁh'lgtcpﬁf)eldg@ﬁsrtélﬁed’\ﬁéln&m the drug

drug, for exanple dissolution of Latanoprost oil i'nto
into thteheard0ini a thitrygutio teyelymFor sxamifie edipirgcalidats chw b géneratidfrom a

. drug,core.matrix is transported, often
patenf PG Bftentied DrHRES SRt Bt iR Pt 6HIHEY for surfactant
conteft€Elutfdn! gFOARS i tAE cOMdtedCOhiS fbrSa GUBHaR MY dpatihyly Selubleah Qfter, for
with the drug, in many enbodi ments the rate F,I mtin
example epd@ﬁ‘poan@sg:ad elsopemeapured patheqoparedwvith ighitign wgofileoim buffer and

d ! ?n szrF solution with

surfac%aélg?u t];g} an jn vintﬁognen ged é)géega? geur?faa anE isxdevelea%s A
surfacant iRt @6 thvk ihpirital datsigan o @i Q@h@ui,tmheddiﬂug core in response to the
concentration within the matrix are mnimal and do not
surfacgamh of thgigas fidingni fi cantly to the rate of drug delivery.
As surface area of the drug core exposed to the tear
[0177f i ITheidsugheaed yag alks bantodifiddeo natiee afrielrvwehidesanslpas fanoparticies or

frothe dr .ug the te fi can_be

e .int r I
micropiBEka AR cBdheane! GIASIF todie 4] Behi b applatent-reactive
nanoffﬁ%ﬁéﬁﬂﬁosﬁtmﬁg 151 QhpRYEaeHH Sabdtdtufddusled lf(’]n'nbt\/éﬁ\@fSuHage
herapeuti c agent 'in water and nol ecul ar weil ght of
Techr@iQ@esctheStf €atl, MM nspwstrughret! perahs ggichn, dmowtn@sa)dﬁlﬁcon

trix ta th many e i ment s
nehudFmicken, frtd e ey ISR @ THGBedineggrlgbdevices
(pSividias Qtr‘d*@éd UKY) Akt WBtc@t né?foc@é@s‘%te@rs QRN adreetQeRBiRve%echY to deliver a
wei ght and a nol ecul ar wei ght from abolUt 400
drug (§hamereese). t o about 1200 grams/nol. [0175] In many
enbodi nents the therapeutic agent has a very | ow

[0178;solm I alnly teyhbodinvét g khe drog 1r$&£1iﬂfmﬂnpr1§ets @ifa alhﬁwtalréd @a%n’ﬁwe tube sheath
ght to about 0.002 % by wei g nol ecul ar  wei

with af%anc%&empme@gé@mméfrdlm@dcg}%ﬂ 6§8i MABATO), fzwhcal grade
solid %/Eqﬁe theﬁ@grvbssasr tﬁ?%altﬂx i ldH% c?ehv@ryanfh%rcﬁﬁﬂ'eﬁd 2f 'th\é%g insert 1s

th an aqueous
sealecswithi blchreﬂ)ﬁlmfofzdzh@ Loonijé 4&05&1116:&1561 graxie atesite. OTIRORMEa kBt may be

place%%”%m the E rmrl&glgtlil]lp;é]lugt th l)?‘tof:éte ﬁ\% (ﬁ{ﬁé}é% %ﬁs@i ppt come into

contalt AR AHREIHSE e Br ][Heqyequilﬂ' |Th%t1m{69gmrﬁe%m figd d%[l?ms@fﬂ Qlarh%o 32 mm;
an aqueous solubility of 50 nmg/nL in water a C

and theldength Oarﬂﬁs@/&bmmvéf hyxt Lambpaost/k:wceotfratm Jlﬁthg/fnmhed drug product

can bR Sl SORIORE o ST PEprat Ur Kb GBRMITGS, i per cent by

weight@bRen@4tiodQ O f H}Jf 0Wnd JDNRsPéctivbly2 %su@fngcthﬁl%amYelutlon rate of
wei ght, and has a MW of 4 15.6 g/nol.
approximately 100 ng/day, the drug core comprising 14 pug of Latanoprost is adapted to deliver

drug for approximately at least 100 days, for example 120 days. The overall weight of the drug
core, including Latanoprost, can be ~70 ng. The weight of the drug insert including the

polyimide sleeve can be approximately 100 pg.
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[0176] Work in relation with the present invention
i ndi cates that naturally occurring surfactants in the
wa e@r/1i3269m  f or exarrpl e surfactant D and phosphOl/Usiod%065789
[0179?3'3&1 ﬁfaﬁrg;éfnb}()!i?& ¥ el C%Ir:%g tnga etgtlw\égloelnvlgﬁlal Q.?.}{]aqu level of
thxmmoﬁeagﬁnﬁbb“adap&eﬂnmnwngsommﬁﬁenmohbeﬂ&uh&apimlbgmn In many
the tear filmto provide sustained deljivery of th
instanggsy gn PR YLk Eher Bshtie ppeH Eeasbfaipelion hg earemay bedelow the

therap%ﬁmlvgs aﬁm:llf ?&@lde%ﬂieﬁeﬁﬂe t pegleeﬂfa r R4 @l@vété&) f@v@] of eluted
patient popu ion, for exanple 10 patients whose

therapeaie sgeat eancrebul exntaadsidmad aarmahwfetjerbmutlstagéracahd/m residual effect of the
content. Elutio roflles | t he collecte? tears.for a

therapgptiigagnhhal i copigt TR GTIR S ERPPHIC AR Of Bpragsdinsiegnt to provide

relief EYtht PRI NHEemBERAIMBAS YRk tﬂ@@ﬁéﬂtﬁ:qe@mﬁs ARIPE £l é’i"(faly the device
elution profiles in buffer and surfactant such ?

may diehveriabpwt 190 del peoflay toaan snifidladstizeny pegodieVe¢ oped0 umdqlwered per

itro f act nt b sed al
day ik aTndfici i aghttuh bt aS TR aedR i i dhed ity B
therapeQti¢ fQel$ ﬂfrfea&hglrétat 6b ng ?Qr deBATA S tht BinobRtbf dhugldigivefedGan be
cores may al so be nodified to utilize carrier vehicles
precisghycientiellea ap putialictavated sosqingy plaiesyl cinecompipativgis agd/onadverse
evaﬂ%%%h?%&ﬁmpf the nol ecule to be delivered such as
tent-reactive nanofi ber conpositions for conposites
and nanot ext ured surf aces Innovatlve Sur f ace

[0180re MKhidg Bgicsemplapcembgdimenis havengen deseribed rmnﬁ%aﬂ by way of
exam;ﬁ@%f?(!ljﬁ)r%lalrftf Pﬁund@&? tl%%@% Ui ﬂpﬁle ah%hqgéo%glz@t}‘feﬁ R variety of
sl zed particles ; hes, woven fivers or
modifitatongredeptatied, armipdhangescheayi lmesn;@lpy:éd/l}diermﬁ, the padpe @f tHoloresent
and protein nano st ens th target selective
inveniigy) ?“g’“%obeo‘é'mt?fﬂﬁgg% u%e *’(P@ﬁﬁ“?}% 8 B’P%) [0178] In many
enbodi ments, the drug insert conprises of a
thin-wal | ed polyi m de tube sheath with a drug core
conprising Latanoprost dispersed in Nusil 6385 ( MAF
970), a nedical grade solid silicone that serves as
the matrix for drug delivery. The distal end of the
drug insert is sealed with a cured filmof solid
Loctite 4305 nedi cal grade adhesive. The drug insert
may be placed within the bore of the punctum plug, the
Loctite 4305 adhesive does not cone into contact with
either tissue or the tear film The inner dianeter of
the drug insert can be 0.32 mm and the | ength can be
0.95 mm Three Latanoprost concentrations in the
finished drug product can be tested clinically: Drug
cores can conprise 3.5, 7 or 14 ng Latanoprost, with
per cent by weight concentrations of 5, 10 and 20%
respectively. Assum ng an overall elution rate of
approxi mately 100 ng/day, the drug core conprising 14
ng of Latanoprost is adapted to deliver drug for
approximately at |east 100 days, for exanple 120 days.
The overall weight of the drug core, including
Lat anoprost, can be ~70 ng. The wei ght of the drug
insert including the
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pol yi m de sl eeve can be approximately 100 ng.[0179] In
many enbodi nents, the drug core may elute with an
w0 niovitgd25®el evat ed | evel of therapeutic agent feCT/082d7/065789
b ihally constant elution of the therapeutic
Mﬂiﬁiéézﬂ#gﬁiﬁéégy I nstances, an anmount of therapeutic
agent released daily fromthe core may be bel ow t he
t her apeut i c Ana@irglant frdnsitidnl inforoptindeinaobe pafent, thoinigient
patient. An elevated |evel of eluted therapeutic agent
compg@heresult in a residual anmpunt of therapeutic agent
and/ or , RS Qehaihd S8k bnd iR 4 HRLARA A GhEBRNN chd'dH the drug
i s combinéd W th a su -t herapeutic amount o
core hhhiag apeessisectmgenttatlo fqpnmertés thelugkh puoctuine theatrugodre | n
enbodi nment s .wher e therﬁﬁeu?iﬁ | evel is about 80 ng per
compiyiie a fhezangulis peenh g VEEAOTS B0 WE6YE 2280 ng per day for
an i ni bisRdatfigisposetl by pdfon JMBic @xlg @refd MGindat Ie 81086 exposed
per day can have a beneficial effect when therapeutic
surfaca@é tite drag cerecths etlleast onevxpasedairtnge ohthetdmeg egre ledated near the
level, for ex l e at .60 er_ day. t he amount of
proxinyFl e FaTadg of G TP SR BReak e el o BBR! o e
therapRLiGY RYEd od@SEsusBihed Plerib @ Sk tHeﬂn'KS)CHﬂYDisi igpldn@sisfoatgh, or
adverse events to the patient. [0180] Wile the
exenpl ary enbodi nents have been described in sone
detai | 2- by Wa§ implaghafigiie laghegonyrighig aregpntion structure
e .
stach $AEREHAIN ROt TR bl helrApb T PRE Pl 2t ons.
and changes may be enpl oyed. Hence, the scope of the
pr esenB. i nv&ht ioplasthdclaimiewherminttbelresoitiohstrbgtutene attached to
pendi. n aims. WHAT IS CLAIMED IS: 1. An inplant for

a C
the drpg ciie Vg eiSh?aS“-a punctum of a patient, the inplant
conprising: a drug core having a distal end and a

proxi mal endghe thplafl StdlimeENgh@tintthe rdlénibn GRLEURAGNTisEs a

cross section suitable for insertion through a
hydrogelrdeping ta Bieand ugcr theacleonyt stBichye & rléced ap gwmuelctage nt
deliverable into the eye; and a sheath di sposed over a
portion of - t j -
Demosed cur AELHA GV ISENS: RSB0 coppriss
attacheneposethbsiidvargeanodxidlhyeortbhted sodhe:, tiedaidetkehegablehd expansion to
proxi mal end to contact a tear, qr tea ilmflyid an
urge 4eainglie 2XREY PH%“rtﬁ‘g%?%CE toygée thet YfifPe&eLwEm t h@w@s%ydrated-
over a sustained period when the inplant is inplanted
for usg. 2. ThBGmpIAR! AHaiff5 Ghabin the hidchhRht HOMBE! ®infifises at
a retention structure attached to the drug core to
least eretcdiarprothesiady, adlange, @ rmear anmgtmng throughea partion ahthe3etention
The inplant of claim2 wherein the retention structure
SUUCHIE- ot tached to the drug core via the sheath. 4. The
inplant of claim2 wherein the retention structure
conpri ges aThe implant of claim 2 wherein the retention structure comprises a

flange near the at least one exposed surface to retain the surface near the punctum.

8. The implant of claim 2 wherein the retention structure has a size

suitable to fit at least partially within the canalicular lumen.
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hydr ogel adapted to expand when the retention
structure is placed in the punctum 5. The inplant of
w@b@rmssmherein the retention structure conprPGEESANT/065789
attachnment nmenber having an axially oriented surface,
t he hydroge e : ' L.nS
axi al 1o ori OhE aqPan fate e FRBEAINE R AIBUAS chilfaabe
betweehe shigll pegfdt cosfiduyaioatsadablé for Thertionpdnari lagfe pedfalie Robfiguration
(ﬁherein t he attachmept nenber conprises at | east one
to anchpr the SERRSIHRUrGINNGREN- 3 i m or an openi ng
through a portion of the retention structure. 7. The
i mpl antgof  ghaifpidntMIRIENY WG emahe RhdiRidn$irhi6EedS Gttached near
conprises a flange near the at | east one exposed
the digialr dndeé theodrpgecatien t he surface near the punctum 8. The
inplant of claim2 wherein the retention structure has
a size,suitable 10 fit at |least .partiall. i thin the
canal | &l ar e oRSe Fph IR TR ettty Sl atone
the drif€ore @k&itht ProxTrhalWmt WiRnitlse R¥DEDA alphBurbk PERIS fidnbikRlshall
profile configuration suitable for insertion and a
profile gorfiguptionity Bicdenge PEIPAEPHIRUBIOnchor the retenti on
structure in the lunmen. 10. The inplant of claim?9
wher ei Ryt he j ~ i
i st al T2nd opC PEReAR PREEW MGG SR B IRHCLRRE dRure
along 1k dvbe ceiens sHoeter at thatargaprefitecucinfigerasbn das thd ongl piloéle
drug core near the proximl end when the retention
‘m“ﬁ%¥¢gwture expands fromthe small profile configuration
to the large profile configuration. 12. The inplant of
cl ai m 93 whemge inplah@FHHm0f wh&einltBE RAHBA sErhtufeliy F&iliently
al ong the drug core is shorter in the large profile
expandaiti guration than the small profile configuration
13. The inplant of claim9 wherein the retention
structuype i iqlj e ' t
o claih o hefay Rl PROSRALP andfprobiEhds T B sccton of
no mae€ ah @bowf0. NniManeé thelarge phailt hils 2crosy seatich bfigo hareBan about
profile has a cross section of no nore than about 2.0
2.0mpm 15, The inplant of claim9 wherein the retention
structure conprises a tubular body having arns
separ ayed byhslBbiEnt F1aithWewhBInaRE rédntidh TR el dOhiphREs a
conprising an occlusive el enent nounted to and
tubulazbopdnblabh@amistseparhed bgtskatt. i on structure to inhibit
tear flow

16.  The implant of claim 9 further comprising an occlusive element

mounted to and expandable with the retention structure to inhibit tear flow.

17.  The implant of claim 8 wherein the retention structure is disposed at

least partially over the drug core.

18. The implant of claim 8 further comprising an occlusive element to
inhibit tear flow through the lumen, wherein the occlusive element covers at least a portion of

the retention structure to protect the lumen from the retention structure.

19. The implant of claim 1 wherein the sheath body comprises a layer

disposed over the drug core to inhibit release of the therapeutic agent through the layer.
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17. The inplant of claim8 wherein the retention
structure is disposed at |east partially over the drug
w@ee/113282 The i nplant of claim 8 further conpPCHUSPOHOGS789
occlusive elenent to inhibit tear flow through the
lu men, ZWer gihQ iﬁ’lESnP&fﬂJ]é‘iﬁll I\@ewﬁérgigqﬂé dl%g\égfesreﬁe%s«%qﬁéﬁ]eﬁpeutic
portion of the retention structure to protect the
agentlthnoegh fhe@rpdsee suiddcent i on structure. 19. The inplant of
claim1 wherein the sheath body conprises a | ayer
di spos over the dr core to inhihit rel ease of the .
Cher it o The Rpiant iR © whSreiBr dats CofE g ihegpeutic
agent Gl BlefApd&i VR eI € iHRodMSutd Hifie ?@ﬁ@d 5 LAt §23€S W&k when the implant is
t herapeutic agent through the exposed surface. 2 1.
implamied Wittpthaserfase egpesedtd thehear of teat Abm dluidy core rel eases
the therapeutic agent at therapeutic |evels throughout
a tine,peri n I pl ant 1S
i mpl antzg'd V\nﬁ?‘ﬁ%ﬂggts%f é}é]eloglgg\g@gtge p@%t(}?g]?oén r Sgrg]qctlsuglrons of
the adenl andfthelhgbnt BZolubeini thplmptcotd topr@tide 4 syeneaally Gii€rm release
drug core conprises inclusions of the agent and the
rate wiga fe 4rag egyedbleplaiied-he drug core to provide a
substantially uniformrel ease rate when the drug core
'S | ”P'zf?}m eq"he%%plagp&" di TRl PREhEf cd?lllﬁismgg)anf SUhRgs elleme tto
conprising an occlusive elenment to inhibit tear flui
inhibift feaniluidriygthreuph thacmlaliculh@domlenmen. 24. The i npl ant  of
clai m 23 wherein the occlusive elenent is shaped to

bl ock ar ow t hr ough .t canal i cul ar Lumen. 25. An

pl anti or TPRABPRRGH g e i SHusa eEnads stefe v
blockitégRIfRM thEUFR ihSéamblicdarlih@e@peut i ¢ agent; a material to

hol d the therapeutic agent; and a retention structure

di sposed over at |least a portion of the material, the
retent 26n stYUERFE fandpseribinte & pystum el aaetent.dhe eplant

Lghai n the material near the punctum 26. The inplant
Compos gl aim 25 wherein the material holds the therapeutic
agent ianhatpdudaagerone of a reservoir or a matrix. 27.

The inplant . of claim?25 further conprising an
occl usia\f‘éat@?aiﬁ%h?lgé}ﬂfp‘sﬁﬁaf’%‘ﬂ‘ckﬂﬁe’t‘th%n etention

St ruct Yr&entdr strlioird FRHARY oOédr a‘f':le%htrg FortiY6F Bk tTrial, the

retention structure Is expandabl e between a sma
retentpmoitiuk@reenphndpbtafrdmthemateabl te réin the swtdriabneaatitk punctum.
| arge profile configuration

26.  The implant of claim 25 wherein the material holds the therapeutic

agent in at least one of a reservoir or a matrix.

27. The implant of claim 25 further comprising an occlusive element

supported by the retention structure.

28.  The implant of claim 27 wherein retention structure is expandable
between a small profile configuration suitable for insertion and a large profile configuration

to anchor the retention structure in the lumen.

29.  The implant of claim 28 wherein the occlusive element expands with

the retention structure.
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to anchor the retention structure in the [unen. 29.
The i nplant of claim28 wherein the occlusive el enent
wezpandeswi th the retention structure.30. A nepdiDUSWN7/065789

treating an eye with a therapeutic agent, the nethod

8?2?;: %gﬂg %&%ﬁgh o?greﬁmé a e'% '»\9{?1 S%E}éﬁéﬁ{{ceag%&dth% method
compfisingt un delivering a therapeutlc agent fromthe drug

core to the eye; limting an exposed surface of the

dr ug c&Séﬂwgérreteﬁéorp%sat%m%alseﬂ endhef ydryg copyf wmmlam into
apundusi€ath, wherein the exposed surface contacts the

tear or tear filmfluid and the treatnent agent

m gr at dslivermgattherapoupio sgeht Stonf theeirmg)cdrheo thyeyaver a

sust ai ned .peri od whjl e.the core is retain

thot oL ET RS 1 Sthostl £Fte Pome drheRrEpet tproN LRl the drug
core With 5 E}?e%Hi Rieftin BX@xPbel strfARROARBY hCteAIGNEar HMHIuid and the

met conpr|5|ng Inserting a retention structure and

treatrramdaymaml&rn@s domethd exppsed swtach tothgieye operrotustained pehied while
b s S

deliverable to the eye and wherein an exposed surface

of the3drug Amedol € atathgn@alye it Pthepapemic apBst, B rhdiBod
drug core, wherein the exposed surface contacts the
compp@gag- or tear filmfluid and the treatnment agent

m grates v,
suat ai g oA sl ARRERe SHI L 8% b bLPABER R RFoudh »
puncttiufeo phen Glﬁeudm g 3@re i hetainat Iﬁmdtmfpuﬂbtarmwf&ﬂ:revmmre elirw ¢dve comprises

retention structure expands froma narr profile

a thergpayfip geridrloyrratie to the g¥e ?ﬂdo‘f’]i‘ffr%m@Br?F‘Pﬁﬁﬁg stuilegs, of e dryg gore
locate'a‘?lteﬁlrotﬂe Boxah&il dRadF BLE LYel @ﬁer@ﬁttﬁ@g n&ﬁeéwﬁé@& H&ﬁacts the tear

hydrat eS when 1 nserted through the punctumto expand
or teaf ﬁbwﬂaldmldrtbwrm’tmknﬂ agentonigrges @omade exposedvudacproahe kye over a

.configuratjon. .34. A nethod, of treatln an eye with a
sustaifigper L i R o8 THERS L BT, i nver i ng a
retention structure through a punctuminto a

canal i gol ar ThyRfhceifichah 33 Wiidi€in €Y RtdnSoRBE@ERExpohds from a
the lumen with the retention structure and rel eases

narro s prefee icorfigmwinm tg aotida prafde egrdighratioagent into a tear
or tear filmfluid of the eye; renoving the drug core

from thg retgot AN ih WS idih end REeniGh SREdR hydrates when

inserted through the punctum to expand from a narrow profile configuration to a wide profile

configuration.

34. A method of treating an eye with a therapeutic agent, the method
comprising:

inserting a retention structure through a punctum into a canalicular lumen so
that a drug core 1s anchored to the lumen with the retention structure and releases effective
amounts of a therapeutic agent into a tear or tear film fluid of the eye;

removing the drug core from the retention structure while the retention
structure remains anchored to the lumen; and

attaching a replacement drug core to the retention structure while the retention

structure remains anchored to the lumen;
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structure remai ns anchored to the |unen; and attaching

a replacenent drug core to the retention structure

wokiore12be retenti on structure remains anchor eEk?T/USIOh’H065789

| umen; Wl?'lereer% a lgetlst Ione‘rﬂg’xt oS Sﬁtﬂe ﬁgc%m%n (sru re releases th

repl acenen ug ¢ 20F BT eREEs” era Sl gﬁ% At cases the
therapahitié Eﬂ@’n&@t&ﬂéﬂaﬁedtﬁ\dedreﬁs ®Neh sastaded périvdd peri od 35. A

nmet hod for treating an eye, the method conpri sing:

inserting a distal end of an inplant into a punctum

expandPig a’r BERE fgrirestipg an m%%m@th%d FOMPATHRE SO as

to inhi | { expansi on of

the inp z"?fr‘]‘t“%)r%" %?lnééatogaggrg ﬁ lIguncE “tear fluid

t hr ougkxpandingunetentipn stelqtuure |of rhg 1mptdne$caqmetutih}db'mgxemﬂsion of the

I OXi i 0 | ui
implaiyy iR SR eo e Tl hel iR Cpaiovesyiedsiig bugh the
punctﬁllﬂer apeutic agent distally of the proximl end. 36.
he met hod of claim 35 wherein delivery of the

t her apdelivesinggdherapantic lagent depin  graxirhalising e thei itriplant to the tear
f da]d; eat h haV|n 42 portion exposed to the tear fluid. 37.
ul & HIE‘PES&% claim 35 wherein the retention structure

conpri s@sbiéin % Helevey astht ehePdpeSHARENIBRIIY ofitHedfoxidfl end.
The nmet hod of claim 35 wherein the retention structure

conprises a hydrogel and extends di st all¥t of the drug

core. 30. AThEmsthasofichmiddenhareig dghvesy el h[eﬁ]éer@%mc agent to
the temyﬁﬁ?lgol%dt\ﬁﬁ{a J{elzl hqna@ % a?PoQH&ﬁ:E ed tIa(%hé {EQ ﬁ\%}'ﬁ a

npri sing: cor avi ng rOX|na

dlstal end, and a Ccross section SU|tabIe for insertion

into tRA& puﬂ"tbt: wrathaal SledeamiB Sdvispas el reation lieuduregompriees a
of the oxi mal end; and; a swell able

%ﬁ%tal | lil
super tl@ﬂra g egBY¥d!8¥ st al Iy of the proximal end, the

swellable material adapted to swell after insertion

into tBe PUTHE WL dfeladils stwikerélh Wik @ehBoR B @ee|cUfiBrises a
the tears in fluid communication with the drug core.

hydroge angtiestendgpdistatly of theldaisw®9 further conprising wings
connected to the sheath near the proximl end of the

drug cqpe, whanehh (G Hings iR ZEHalifi NS
t he pungtum SO gJItht o&rreet él% ?%é phr%oei/ mal' ggé r%ﬁ(ﬁéen%a
punctaihpthe Gapnn@anprisigz: punctum 4 1. An inplant for
treatln% an eye, the eye having a Eea fluid and a
rug core aving a proximal end, a distal end, and a cross section suitable for

insertion into the punctum;

a sheath disposed over the drug core distally of the proximal end; and;

a swellable matenal disposed distally of the proximal end, the swellable

material adapted to swell after insertion into the punctum to retain the drug core and occlude

the tears in fluid communication with the drug core.

40.  The implant of claim 39 further comprising wings connected to the
sheath near the proximal end of the drug core, wherein the wings are sized remain outside the

punctum so as to retain the proximal end of the drug core near the punctum.

41. An implant for treating an eye, the eye having a tear fluid and a

punctum, the implant comprising:
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punctum the inplant conprising:a drug core having a
proxi mal end, a distal end, and a cross section
waiora2e9 f or insertion into the punctum a s|lBPEwES2007/065789
di sposed over the drug core at least distally of the
pr oxi maldremchre Aadng a pswemkbdridea dwtad endlandiaspes eektion suitable for
: dista“hg of the proximal end and at |east partially
INSCrORBIAC BY'IHE: sl eeve, the swel | able material adapt ed
to swelalsialé efspbdea @i td 188 diupt @rd maedguni@tau;moﬂf the'2bAh1al end; and;
the drug core and occlude the tears in fluid ‘
conmuniacaeialc watdiial Hispeied gistdlyeo! taoproriveal icpshpachat legst partially
ima [ e sleev ' abs to r.etaj
R e L L T e
to retdiAtY draf coInd Acludethalieapd mdfid cotmm@aidatign afth@lyedrul kere.
eye having a tear fluid and a punctum the plug
conprising: _a plug body; and drug core inside the .
pl ug bddy, s lwpﬁaat ® @“b‘blmﬁﬁ?rgsnﬁge slea QRS SEY (Bt retain the
punct&lﬁﬂﬁ%ﬁ?&ﬂ é@aag&%fmeqw@um flatériapvh€rein a surface of
the Core 1s exposed to the tear fluid to treat the
eye. 44. The inplant of claim43 wherein the drug core
is capdBl e df puresdl ipluwgfor Brpmgsinenettbe apchavmmgiatear Buid and a
tneeglle]inserted therein while the plug is inserted
punctift SCP VUSRS the eye. 45. A punctal plug for
treati ngpl@b&KLand he eye having a tear fluid and a
punctum the plug conprising: an expandable retention
el ementa dreg expanrddedhel Phisdbad, thedrugaees eampifseie a mixture of
therafRk b & b Bt 18 AUAGH TRtk PO CORRSEL et @y i to
expan abre i etenti'on el enent, the %ody cgnpr|3|ng a
treat fhe@y¢.usi on for renoval of the retention el enent from
the punctum 46. The inplant of claim45 wherein the
expandabl e retentjon el enment conprjses a swellable .
mat er i & and NEABPEBHYL Slamy i phergingtBe ARiELOF 15t5apable of resilient

exparﬁ%l th ABd e HBIRE b Akedink&tddNBerbAWhileSthE Ef@‘@ thserfelt in{E)lHepunctum
I I 6 | I'abl € mat

I mpl ant of clalm46 wherein the swe eria
of theoxyepri ses a hydrogel .

45. A punctal plug for treating an eye, the eye having a tear fluid and a
punctum, the plug comprising:

an expandable retention element to expand and engage the punctum when
positioned in the punctum; and

a body connected to the expandable retention element, the body comprising a

protrusion for removal of the retention element from the punctum.

46. The implant of claim 45 wherein the expandable retention element
comprises a swellable material and the body is adapted to retain the swellable material while

the body 1s removed.

47. The implant of claim 46 wherein the swellable material comprises a

hydrogel.
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