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DRUG DELI VERY | MPLANTS FOR | NHI BI TI ON OF OPTI CAL
DEFECTS CROSS- REFERENCES TO RELATED APPLI CATI ONS
w@ 0@81431Thi s application clains the benefit of pomndsr003e88701
U S.C. 109(e) of U S. Provisional Patent Application
No. 60/871,867 filed on Decenber 26, 2007, the
di scl osure oDRUGDEEIVERMDVHEANEScFORY
ref erence. BREKARCPIONCD FIGPTIEAT! BN HIEGY The
present invention is directed to the treatnent of
optical defects of the eye with inplants that rel ease
one or NMAROIHBEFRRENCERFORBLATBDASEP RAIATHIONS cal

ondi.tions that deg Vi si.on debi ating.
lOOOl%pﬁqearmﬂ@Pw daigts ”F‘ﬁge'&ﬁé O Hater Pt oS (e RLOHFL  RaPrvisional
Paten®Ripbli¢a¥ioh ONS 850/ SAMRH7ANEE oh DeS &N IZ6Y 26070 fﬂ&ﬁ?@%sﬁre of which is
| mperceptible to blindness. One conmon form of optica
incorpghted hewsin bheefayecei s refractive error of the eye, with
typical refractive errors including nearsightedness or

nyopi a, farsi gBAEHEROUND MHEHEANVENDNSE i gnat i sm
Refractive error of the eye generally results from

[0002] npblref rrgtenbinvERianye djspsied toathe preaipent Pleaptisr! defiectoefitheeye with
1mpla'r1lsstl$i5rﬁ§legge onlg%r ﬁ;o?e ﬁ)%raaé)gﬁtﬁc %%e g?gel Lglr Hggsognt he
teriaqr cor neal surface and internediate crystall

1000?11 n%ath%glﬁal&rm%ﬂp%thﬁ@%% Visigfheant s GebHHAtHE: |%t§¢él ‘éﬁfects of
the e§e|1ﬁatr1ﬁ I'f@l% witiTBeed ﬁ)‘flﬁt?/%@ é&n%ﬁg@B sE it QBB%aHg J’l?ﬁ‘ceptlble
crystalline Iens can esu N Tefractive error of e

to bhmjm:ss T@ee qmsmbn Gorsn afopting dcﬁscn efithargle sryfeaivieiener beths eye,
h %t on to eacF’ other and jn relation tolggh(a
with tygicprgagive s BEree IeRELRR IS 9Ty YR fapieltengss or
hyper®pfaléind ds@EmBHSAP R@fraétfvetehr%r df gleane geﬁe"ragl'? IteE‘tﬁts from imperfection
crystalllnelenstot e retina is too |ong, ati ent
in thedzim@@ifﬁremermsmﬁtm/mlq tisgeps 10é Hie ey &0 rtl_@é earrnrtg timed on the
ind 8L TR0 PSR BRSO HE AP e
crystailigdleas bﬁﬂhﬁr wigioh refifaer i gt t@formng iaRgeon fK¥@dda. Imperfections in
Refractive errors of the eye can be corrected by
cither the seenesthe KRSt lHE I%Fecaéyésuétl ip S&fEActive pirerRfdhe aye. The positions

of thé %%&Sdnd%%@iaqﬁﬁe lleﬁyﬁq%laﬁglq t({ %%ﬁr I'EV ﬁlg(ﬂryrelaﬁbﬁ tfl?ﬂ‘)% rPetmat can also

ese treatnents are genera ective, each
effect gt qealtty andl edftatyveasorl iFor t:ad:rmp:ier,sf thedlistance Moim the crystalline

sui tahl e, for everyone, For .ex | e, eyegl asses and
lens G EEES 154 00Eet BTG ook HEER ARG 0K RO 675 BoEHEhand
treatr@é?l‘f’s AE 81818l L PGk dYEnbals hid YRFddtiod BESditRAY reB@BN Lerrors of
fer fromsignificant degradation in their vision

the eynhsgnh aheerita nbesatmmeindepmaor n. | ntraocul ar | enses are
i nvasive and require surgery, so that the use of

[0004] Nt dRMb @ErrdR RS & dye cBh b€ Borkddid B Lirdabmbhs tHak BRIUMBRYe glasses,
of cataracts. Although | aser eye

intraocular lenses, contact lenses and laser surgery. Although these treatments are generally

effective, each treatment modality has limitations and may not be suitable for everyone. For

example, eyeglasses and contact lenses are not a permanent form of correction and are only

effective while worn. Thus, many people suffer from significant degradation in their vision

when these lenses are not worn. Intraocular lenses are invasive and require surgery, so that

the use of intraocular lenses is often limited to the treatment of cataracts. Although laser eye

surgery is effective this elective surgery can occasionally result in complications, so that
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surgery is effective this elective surgery can
occasionally result in conplications, so thatmany
w@ewmplgsichoose to |ive the inconveni ence and PCT/USZOO7/088701
limtations of eyegl asses and/or contact |enses.
many peppile Fhaese © livedh nsorvaniarce ard bnifatiqnsed @Y%a%@%saspar@éor contact

g
s SRt BT SRR LR e s Ltenl 8
opticapdefpas af an ¢ye afmﬂt}feaiefdchbaspfe&glbpentl on of refractive
error. For exanple, the application of atropine eye
[OOOSgr RereltAve Bééndﬁrgﬁbslagsto Q@rﬁfbl%@%gx’e@sl&p&t feftactiR&rror. For
rogr essi on nyopi a. However l'ication of
examplé, qbn nbpdhlcaqrml wﬁ atﬂmpmerezyp idrogs ¢aehildsenhas henn shayen @fqoetwlsthe

pros S0 T BB BRI BBk ) PR il 8 4
side eﬁ“ééti hrmlnhy trivoleSpblying qued diops %gumly mgam@xtmdeamﬁ@e an

ficant issue in treatnent. such, since
addltlmﬁlpﬂ ¢ygrizep fmh@anme&pffwebutmnmdb@r%méklﬁg famplisnced

desi re d.clini
signif R b enh st e AR A B FRFredRn b e
deternfiB @Y, to\Wiedesired oléicke dutome] mesingeiokes daareadd |fmﬂler disease
defects of the eye that elimnate at |east sone of the
progregpdie short com ngs of the current therapies. BRI EF
SUMVARY OF THE | NVENTI ON [ 0007] The present invention
[0006] s Idiipkodfehe stmvehehdtieatededtredfeatpentciol opedabdefsctsiof theeeye that

cimirpltasdiest i 4 P ooy Eahel ST pF LedrergRocn

provi des an inplant for use with an eye. The inpl ant
conprises an inplantable structure and a therapeutic

agent. The t { fromthe
structure | n?ﬁﬁ@egﬁwgg%@: Iﬁiﬁgygﬁgﬁﬂ\ﬁal ly effect
[0007Ein qf}{érpréskﬂthhbérﬁﬁnas ﬂl@édtéiictbltN@tr@i’[mBﬁrdﬂOpdéaltdhﬂ:cayﬁ the eye with
In many enbodi nents, the refractive property of
1mplanhéhzéyde¢ﬁayltb@ﬁmqtlgéggtt | east one of myopi a, hyperopi a
or astigmatism The therapeutic agent can conprise a
[0008F OrmR@dirkti agpedt At pickeart &tp&utld)mpﬂolv)deeﬁlﬁ @oplantdior Bieabiit}h e eﬁ The
the refractjve propert he, eye when delivered in
implag carEes GhERIEIEDIE Siregoyre aaﬁ@.tb?%%%@%%?mr th ﬁ’ 58&88%%%36“‘ is
dehvé?édﬂ? %roﬂlr th@ shdthid'i Mto"fHé?)Leesoqafs tb BRr @tlcaﬁg}%ffe&%nﬁllﬁ dtabRize a
may conprise at ast one o arryrlatlc or a
refraotnyebmpleﬁgoﬁthdreug For exanpl e, the therapeutic agent
may include a cycloplegic that conprises at |east one
[00092f R AR Abod &t @l@é HeRh @t proptes (ﬁ){h@%@ th&{€comprise at least one
omat r opi ne, scopol anm ne, or tropican de. [0010] In
of mywpiay hyrebenda oesstigmatisme {Tap therpeatie agant canegoMIsg RicqBpesition that

s RSB B B RS, PARR v o

least &1t SN dcRia, @l VeITEIHS hGdr, ke agheqe Clhutr@r beh ailiaryt 1h&scle of the eye. The
structure in or adj acent at | east one of fnqp unct ual
therappytie agent seayeeaIprise aieast gpe of e BNfTdiG ohALYC Irugsy, Eor

examgl%j %ﬁ%tﬂyf{rgpeﬁﬁg DSt SGREGudPa ERISHIGEiL Gt SdhptidelbBleast one of

atropine, cyclopentolate, succinylcholine, homatropine, scopolamine, or tropicamide.

[0010] In many embodiments, a retention element can be attached to the structure to retain
the structure along a natural tissue surface of or adjacent to the eye. The retention element

can be shaped to retain the structure in or adjacent at least one of a punctual duct, a scleral



10

15

20

25

30

| east one of a punctual duct, a scleral tissue, or a
conjunctival tissue. The structure may have at | east
wor@sssdlitace and rel ease a therapeutic quanti tRCDS100B088701
t herapeutic agent into tear or tear filmfluid of the
tissue ey@ opmuogrgm tssug. {Thastrpetvicsan b shapefl énrptain e sHuetropdipeent at

least Oél)e( 8 rrgn z%lrl]gl d gt earl%?){rl%tqg \égrr a;kofl&%f:%all l(t}?ﬁ]%g r’[‘l)lgs(gﬁ&{xlfe%% have

at least b@e Surfade tallﬂd ﬁltﬁi@tﬂa teradad @ehnticy sfthedreapeliic agent into tear or tear
t eraﬁéutl c agent 1In therapeutl Cc armuntﬁ q_{eer a, p riod
film flgid qf theye GravBBeNKe BHEPTHAUe [sastRpR YRk aheg the ipplant is
1mplar§ut:<§ %:tillfﬁceat 18as}t 8 §L1trﬁge Eﬂ;oge# &hEYEr offREk ﬁlpneﬂﬁlﬁr ot Hfa?nple the
nprise at eas a reservolr, a matri x,
structige lcaﬂ b@ﬁdapa:dstu lrélaa[se tlmmthtnapg;tmragantbn dmrmﬂmbb emnalxte Dlva1 a period

The structure rra ri dru core and, a
of timg ORI, B0 PR AT COIRE (g Pr b PG e Hvp g the
structﬁr@ HARBHIprse 2AGKY: ohdb LHRRerv bR, 4 AU, a ﬁ&dtlbrh% JuP&S coXBMg or a

onprise an opening formed therein to release the drug
bloeradhblo mgahenath eThpetniatiye nRyecostprige & drug goag ancbasypsdisposed over the

f th d t
arog BR o TG aftrore L REER o B St BRE) LSRR s fpger may
comprideldn@pehif g ifSrndinhedinad rél@asﬁ tiyvdrdg tigoagibtit apeniag | Yhe structure
uniformrel ease rate. [0011] In specific enhodi ne
may camprisspartielepef the ggenbrandrle Birticles My infgpeniently Feldase the agent
thereﬁ\?d}rr? r%lgl?ﬁ’xgl Sgﬁ“?@c u?@glélb% rt@BFo[l\'/g ﬁ%gﬁ}aﬁtlﬁlg:;go k?%rrﬁﬁ@%l@?s%‘?gte
nprise a.counteractive ggeﬁéﬁto avoi d Sld

(00115¢ fip gpectye TRRPAIRER e RIS BRTH §rpdire BprR g Epghle, and
the thg'gﬁéﬁ'ilc%'gé(nt%QHBE ks s@& whi@dle e erdflesant i - gl aucona

ora motic ug For exanple, the anti-glaucoma

rise at | east one.,of a s thom,netj c,..a
lOOIZEaﬁ\%@vr%%h RSl comPhat aCarutns s HHERAD A aHspieft of the
therape MY 8888 @ndl MY RuhRFactiQf a@in@flag @bmpeidaaBRt OEE anl dhti-glaucoma

speci i ¢ enbodi nents, the anti-glaucoma drug may

drug ararmpiokis drug: Hoe axamplacthe Antiyglaueomndigaay Brmmuaa leget one of a

svmpdgh R iRt PSS R B iy LR bl apnyrese

inhibiftdrUIrb g4I AiRlin Nedsdied mh Bigeci fiRadntsoddmentbitis asit-plgntorrs drug may
Pi | ocar pi ne, Acetazol am de, Brinzol am de

comprisecdt drasteiie e pragenigngnbamoniiten Sl diRe. &EPWBE?%EP@FPMHC
Acecl%%ea?\%:eg}lcg Eﬁ‘ epbR bol t)%}ﬁ%pé{-ﬂﬂlll Hohoffd é%l@feapfﬁlog’t gmine,

opros at anopr ost, opr ost
Neostignoipe, Pt axen, Mepogigarod, ePﬂocarﬁimanAtd’uazdﬂmde [BixZ®]anide,

Diclofghgikdse Dar@mtip M ihitoTnids Be ol FePRpEh G ALy Sbunolol
Metlp}_elh%ld?}r*ﬂlgﬁdtllﬂeBﬁhé’[g o8t RhBRogrb], Blakosbst EndptoReRE IDApfhraddle or

eye rapeu I'c agent may conprises ‘atropine
Guanetbidineer abl e fromthe structure into the eye to
therapeutically effect and/or stabilize refractive

[0013P' GR @fSéc'lﬁ@erﬁﬁo&ﬁx@nt@}’@thefﬁb@utf&ﬁfp%ﬁ lcmpﬁge@ Retiiytued, atphectal plug
eye nmay conprise at |east one gl astigmati sm
I

and a therdpgpiae agsing. Ifb@nm]cmahphlﬁcs@tﬁ@s ﬂé?sﬁé'é‘@ aadiaenble areye. The
thera}}eﬁg? g%eéﬁ] m%g/ CORlpI‘lSCaS atr%%fn%%eh%ralﬁn Nt th\é"s rHct@re into the eye to

therapeutically effect and/or stabilize refractive properties of the eye. The refractive property

of the eye may comprise at least one of myopia, astigmatism or hyperopia.
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agent is provided. The nethod conprises inplanting a
structure into a tissue of or near the eye. A
W0 bh@sagil] i c agent is released fromthe inpl ane@dus2007/088701
structure so that the therapeutic agent effects and/or
[0014k+t dppnqthesaspect @ rethad; af drepiinge eRticek dafe ofge eyq wish s[thgrapeutic
agent gg,';fgv,gé@ Oﬁﬁerﬁgﬁqu férﬂﬁdge@E%gﬁBfi?é%a Wﬁtﬁ{to AftisbllCo O Rear the
conprises at least onhe o nyopi a, a hyperopia or an
eye. Asergpeatic sgont hrelehded riame thel imphmenit stuaturds thed tha sethpentic agent
t her apeut i c anagg%s over a ? riod of time from about
effectypg/qrstavplgesa r 14 PEOPERY Ot W€ ®¥fr ucture is inserted
into the eye. For exanple, the period of time can be
[0015F r msaboeanbsdimens, theetfvastive propsity Phthetelie cappuses @t kggmne of a
can, be continuously .rel eased ovel. the perjod of t.ing. .
mYOP RGO IR ey DB e 16 erdRstts perdt ELOCElPapsel in hérapeuic
amountSBY @t REol Bf Anel FRAS hbQRSndfo Wb 86 Rhs BtFIURESHHIBNAE ifinserted
_ conjunctiva of the eye. For exanple, the structure may
into theeyan Ebexample therperiod of tioys can e fomakoat sindo twelvapwnthsc The
agent into,a tear or,tear fil f In addition
therapsgn(i zhgegg% q’?a‘iolr’grﬁlfo y ere% Sreﬁi cotvg}r @16 %gg%gytz%lce:’hor ed to
the sclera and rel ease the therapeutic agent into_at
[0016] 4w mapy embpdignepts; eSECHImER beamPligirddn &t isathone of a gclera, a
hlot 3¥n; e SneyB¢ di€hored to th
puncefih of FetnfTHERaRrtle HOT KB PrarblE 7} EHERHE Rigfipe Rehored to e
punctiith@néd pededse cheatpempetictagesttintoaasir avrear dfimavfvhe eyeous addition or in

hunor,. an aqueous, humyr o ciliar scle of the. .
combIgyaom, e e Y B° AR 0 verLers B FIGE By DrraRepg oeent
into afiB&kt E)ﬁ‘l: 685 GitdeBSs LSS AREMUBuARBRSr drt@liaY nhRasbf aeeyef The

a vitreous hunor, an aqueous humor or a ciliary muscle
structg® mdyeesapehord to ik gomjluactivatiad selease tthy herageyicaagent into at least
etween .the conjunctiva and the sclera. .[,0017] A n
one o BRI s P ApuTr e clfeR SRt ¢! ThOshe may
be coRGEPHTRE 2bhjRACRf dnh@ele)R thd thefpedid dgeneifittod ilelNé5e oftahgtreous
t herapeuti c agent can conprise a cycloplegic, such as
humonan agaesis Samober aeiHapi mesclagidhe pntker gkample, the structure is placed
sugci nyl chol i ne, ropi ne, scopol am ne, or
betweﬂ‘ icé)éjr%natg‘./a %iiethgggfagpeut i c agent can conprise

atropi ne. [0018] In sonme enpbodi nenfs a countﬁ%active
[0017h g dp magysmibedingnis SisdherRpHiCREeR  FHiesti paePrampdation oé the eye. In

oo SRS ARALIIE 1R UGRLS oo Qe RE L BLE R i onc

of atraping) kiydlepaitolhteasiccinpieholineahomatropint, soemianide,uy twpicamide. The
m otic drug. |In specific enbodi nents, the

therapgii¢ 2gAnh ERALTARISEG AR conpri se at | east one of a
synpat hom netic, a parasynpathom netic, a beta

[0018pb] dukomg cmbediments acoubtsnictivaagend caske fadasdst frgn theimplanted

ros | andi n, anal ogue. [ 0019]..ln ermhodi nent s _t.h
stractis e S AR LR ST S oBReTAG] B s AT Oh 15 RGBT
count&@EHRSAReMdRay Sordprideieldast e @€ hn aiitighacang dtugloragaitic drug. In

rel ease and the order can be within a range
specific embodiments, the anti-glaucoma drug may comprise at least one of a
sympathomimetic, a parasympathomimetic, a beta blocking agent, a carbonic anhydrase

inhibitor, or prostaglandin analogue.

[0019] In some embodiments the therapeutic agent can be released with a profile that
corresponds to a kinetic order of therapeutic agent release and the order can be within a range

from about zero to about one. In specific embodiments, the range is from about zero to about
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from about zero to about one. In specific enbodi nents,
the range is from about zero to aboutone half, for
wesz@spsxaid rom about zero to about one quart er.PdHEs2007/088701

t herapeutic agent may rel eased with a profile that
one hal f@rees(amﬁkfsfrwra ahowtj z&x fo@bpichme quprterh dhg slarapeatig gaent may
releasécglﬁgﬁlt%g) (gf?)o ul%ej? g%@éﬁgfn@ tf} (e)l\r/ﬂuré fclrbégesrto"i}g% ?ﬁehﬁghrgéﬁ? Eélease and the
order Bfvwietin & hangetfrane bbowe zerd to aBaurttoad halt for at kasgdbeut zi'lelolmdatf'mr the
can be within the range at | east .aQout 3 nth
structyrf s i@pqrisdy Ewweplﬁﬁ%eewﬁeocan[b@dzmm qw rapReA S %f@,ﬂths

after tRe RIS iGhsdrfeat i ng an optical defect of an eye
conpri ses treat| ng the eye with at |east one of an

100205 i stpf OB menter Bt e ufortichFcrdy BY By fpmrises
treatin@Rhé 6@ wilgheiehst 0he bhs aEglaldbinhAdrap adddf miewlodag eeMaid a
may treated, and the optical defect of the eye

side effeqtof p gkerapeutie agent gped toftreat thy eptical dafeﬁfyqfé%@rea @n?éaw and/or
adoleﬁ%ents ?fﬂg#ggfé\ Trl?iit)l/lgnétltl%g %ingf‘éncgt?o'}ghedé;égg%és/oﬁn%ﬁ@ k Fegstao%e ofa

myopid, DB{FeréPio oKamgstigaatitm. dhe anth@tiucomn dyidy rasecomirideiat b:rast one
or prostagl andin analogue In specific enbodinents,

ofa sxxmat%emm cUBTAWTRRANY TRIBIFHF alesda Blocking agengrcagponic anhydrase

. oy . ni f

B L S b T n s

compxﬁmmchast g oEAbmcmndlhmatEmmcﬁhdmst(Elgmdnea, Dﬂ\bmefﬁhg,r‘ﬁmmphrine,

T e
Neost%ﬂlﬁ@ zlﬁl'é?)%ﬁi enhyRedtgRNO Wilogﬁﬁ_’ﬁﬁé OAéétazo%‘ilH@ B r}zolamide,

Cevobunol ol ,” Meti pranol ol . _Bi mat opr ost
D1clOfgaarald@pDoscpladeeMghwﬂamldn@ﬁf@mldn Betapalol, &fmtz@loe Lgwobunolol,
Metxpaarnagﬁ-t'g Z(ga%}r%ﬁg?rogyhgtse(?pges réag?pro%lhg nﬁgroetgn aggﬁazole or

GuanétRidineO MR Fiah§ eiboli@@sts, eecuntfglacaatairophaiapable of a miotic effect.
pi | ocar pi ne, physostigm ne saljcylate

The rru@tilcs@yg Sy PP HESIIMAIOS | ecmihl@ala%|p110ﬁepwacw%b18?%ﬁ@mne
{
sallcygag gflEoﬁ’ggbg*{l%?‘%QF*%’:SBQ{&’&?MQM' ?ﬁg 5&1{5 mQ e(%g aggmoﬁ],eepmephnne,

nmeci um

dipivdBnGGebtiigniihk, @chdthifo pRisfddl (s ([eﬁﬁﬁﬂ.l}n lﬁbgﬁde 1- 1 and 1-2

show anatonical tissue structures of the eye suitable

for use with inplants, according to enbodi nents of the
present invention; [0022] Fig. IA shows a top cross

sectional viBRIER DESSRSEHION OF BHEBAFAWMNIGENt to treat

[0021@2&8&t ilrélal dglf% tS]iitW 8{1%@15}?1%}/ Wg %t&?c%&#c? ?B{l}% §?er:] 's_qigblel fgr use with
implafBOWRoird 8 @nfbo@RSerie6t the PRkertii®WnAbn;t he sust ai ned

gfféls
rel ease implant of Fig. [0024] Fig. 1C shows a

[0022@ orFSg elz{ g}?t%fsw t%év |CPOrSr§ RS 18@%%'(1)&?\%? né g sta réergl rg%éegipr} ar%t EJ‘ tfrgat an
optical Befef T2 RYe, RYQAI ngB ah @Bollintdngof thDpedientSneention;

perspective view of a sustained release inplant wwth a
(0023 etﬁgtllﬂaﬁlows a side cross sectional view of the sustained release implant of Fig.

1A;

[0024] Fig. 1C shows a perspective view of a sustained release implant with a coil retention

element, according to an embodiment of the present invention;
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el ement conprising struts, according to an enbodi nent
of the present invention; [0026] Fig. 1E shows a
w@erospgts ve view of a sustained rel ease i npl aprCT/vb1007/688701

cage retention el enent, according to an enbodi nent of
[0025} h&igr EsdatvsiarPeespestois; v1<fvg)gﬁq]sus¢q1@ed ekeasgigipdary with a retention
elemth O?TIBJ%% r{# S?I'UYSI S(YEOP(III‘I Sér?lhmrgglgt?rfg?eztg %&O{P ln@gﬁtlon

wbodlnent of the resent t$ﬁent|on 0028 9

[0026lshg\‘/% 1§ shpysa P§@E?‘i“dﬁé(l‘e‘Y/P ytainpdJglepss 1 ”rt & ré‘a?s“é‘ge
retentlom}e?&tnt Wl faf grtg afr gﬂﬂ&il?deﬂgoiatﬂ ngﬂejsé{t geetngyRosed

ace ‘area, according to an enmbodi ment of the

nventi on; 0029
100276 555 Ik shovs Bespective gttt dopdraiei Belht Spprsing a core
and Sl’fégtlhea&:@fmﬁ% & dienbdantiiogat myRasrdefivnt ace area,
according to an enbodi rent of the present invention;

[0028£03359 gﬁaﬁh%tc’ws c(r:oss sgcttona \HQW ot % ﬁzﬁgg&g ﬁezeiaéé ﬁtg@ 1 it] &xe

spectively ease
comprh:ﬂ'ﬁ)% anénligkd e)’clp(ﬁedl @rfd&ﬁ'ﬁfda%d&gr(ﬁng @dimcatbodinat @f the present
surface area, according to an enbodi nent of the
inven§igiesent i nvention; [0031] Fig. 2E shows a cross
sectional view of a sustained release inplant with a
[0029¢ orFég. CBNghoS iargosaseaivinalr gewd of x pwﬂaﬁdedswﬂefaa@enpimaaﬁith & bore

castell ation, accordi.ng to an odi rrent t he
COMPRFIRG & 1 PTGR RERASRS Sy éjeaptfgm@& fﬂﬁé&t@i Rygsent

inventfd£W Of a sustained rel ease inplant conpr|3|ng a core
w th redundant surface area according to an enbodi nent

t .invention; 033
10030F Fighc 2458 211 Mgt iPnane e Case iR, Rapiva. of a
sustaif@d @] RISt REthea §dra0Oabrivthg B réticedé Béﬂ supfatObiga, according
surface, according to an embodi ment of the present

to an ¢mbestimenirof thopReNt FvgntiaTk shows a per spective vi ew of

a sustained release inplant with a core conprising
[0031pOIRglD Bedhanr el cdoss Gedtivanledee ofl b wastainedt Edldaeenimlﬂmomidi agore

to an enbodi nent of the i nve]gtl on; {00354 g 21 .
compE#{pg\an &Nlpkeed FERAFY SR WGV sidiation g gligdig i mbodiment

fﬂliﬂg hviid %g a convex exposed drug core surface,
orHe 0&9 I'ng to an enbodi ment of the present i nventi on;

2J sh d
o032 OBy S R 38 I Mo o B s o

with I%Mrrdﬁﬁtesu?ﬂfagéaféﬁ 5@:0?&H$ fPdn §RbddiBERIITHIR SreSent frBBkidd; S,
l'ta type nenbers extending therefron] accor di ng to

ment of the pr.esent K
s S S P R L AR 1 B
compasifif #¢h&MePwith an internal porous surface, accordmg to an embodiment of the

present invention;

[0034] Fig. 2H shows a perspective view of a sustained release implant with a core
comprising porous channels to increase drug migration, according to an embodiment of the

invention;

[0035] Fig. 2I shows a perspective view of a sustained release implant with a convex

exposed drug core surface, according to an embodiment of the present invention;
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conprising a convex exposed surface and a retention
el ement, according to an enbodi nent of the present
WO p0o08NsI1os. [0038] Fig. 3A shows a perspecti vePuT/E882001/088701

a punct ual Wth a reservoir, according to an o
[0036 rr%@ﬂal |2|Jré}PﬁW50’=F s@%@emfefseewﬁtamd &71e3s6 ﬁnp{aeb\sg!? a[EPIg, COZPrising an
expos 3 B R NI Cral S TDELENS BT, FLPHFEZh bR cuepding
therefiohg acaurtiagtio wh ebodieneaxsfhe ptestreamvehtiony, according to

an enbodi nent of the present invention; [0040] Fig. 4
[00376h @IY'% 2R dHBWS @tsi&r\n@\k' %ﬁg Qﬁst&ﬁ&i re%@%)ﬁﬁ&ﬁﬁﬁ vittH éz'@l%g bRy

examnpl e a tube used forma punctual plug, _
comprsdingg tenvex eeposed evaﬁa:etahé ragientioncelemgentt accptiang @rmmmpiwsignent of
he oré dr.ug reservoir enclosed with a perneable |ayer,
the presepIpEFHYIt 0 an enbodi ment of the present invention:

[0041] FIG 5 show a retention el enents_ that . _
[0038En Eigrgdssewsa nstaneetivgl vipy afja panriual phigrwidh aFeservgir, according to
eas erapeutic ents that enconpasses a drug

an emﬁ%i fttH%Rr %ntsgértljve\l/lvl %ﬁ a material perneable to the
accordl ng to an enbodi nent . of g% pr esent
10039] 1 S AR TDSRP S P OHANER of ARTRLFGARORNER HRRATg
medlc%dfmtﬁlgsthé %S&%bﬁ%ﬁg ith @ﬁr{tgﬁ%‘éﬂ the %Qt%ma?te&eﬂgw £QBLdAES an
or bi odegradabl e polyners) according t
embodimeathfiteapsaft inveatipmesent i nventi on; [0043] FIG 7
shown an inplant for conplete insertion into the
[0040]33'???% I4Cb WS aQLtchtitsh NSHBR 1R @n¥drhphs§B dieator @Rample a tube used to
according to an enbodi nent of the present invention;
form 4 pornjal Plug, arBle sivstuse to 1slease thiewapeutigl agents éat €8eaTRRASH gédrug

SI of a tal plu
reservgissgee eyt peectpRaedin Kot B BBy Ry e Lo
inven®dipWs a plan view, with representative dinensions,
a punct al plug, according to an enbodi nent of the

[0041EI %Slénﬁ }ltlcﬁg ? %t%r?[ﬂin Jl&géliﬁl thx gﬁco%pﬁ{égg‘? Bﬁn&&% ?)mg QR a structure

enconpasses a punctua
to reldasd &BtaJpelﬁmeégeﬁBnhattehaimmmmphsg Eﬁselarohcehblowdl \mb]h amtaterial
and structures to rel eas ahera lflltl c agents that
mbadiment RE!

permeahledmhecrugAeerdEe tagprembadingnt Abthe BTFEL IBY Y Bnent s,

according to an enbodi ment of the present invention;
[00425nd{IG04& ghovrs :gpuncll(al\phxg @B gshatevidetsl mgenﬁntfnel@pemw agents (e g

cosing SRR G55 o AL R LR hvencion

sust ai ned rel ease therapeutic agent O;rgl ants and
[0043] miAlEnT showmen bnglagrfoneomipate ipserteapent @é@ftﬁlﬁ@u% pf the human

of th .
cye Wétﬁb&sgh"aﬁn%a‘énﬁ%%rd%“& Otagl gglt%l éléﬂ egll\tp; I C a?’pec? elg ‘?e%lo ? heléée

that conprises a
[0044] FIG. 8A shows a plan view, with representative dimensions, of a punctal plug

according to an embodiment of the present invention;

[0045] FIG. 8B shows a plan view, with representative dimensions, of a punctal plug,

according to an embodiment of the present invention;

[0046] FIG. 9 shows a retention element that encompasses a punctual plug and a retention
element that encompasses a hollow implant, and structures to release therapeutic agents that
encompass coatings applied to the retention elements, according to an embodiment of the

present invention; and
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sustai ned rel ease inplant that rel eases a therapeutic
agent to treat the optical defect of the eye and
w@odwsvsamal sustai ned rel ease inplants to couneE&r/E81007/088701
side effects of the therapeutic agent; and [0050] Fig.
l0047112®§h b 11 QG show derloyraens o6 @ spsipinehieleasaimplanteagserding to an
treat an optical defect of the
enmo%ggﬁgﬁﬁHéE%g%gggkcgﬁhteract|ve agents that counteracts
fect of the thehg eutjc agent, accaor.di

3
10048&%5;%15&@%%8 Sstaingd TgleascdherapFris AP mPgBtsAnd Jgplah fozations on
or neaPEr?% P(Tdo%n?t: o dibodiMVER B ¢l ﬂr@&ﬁtll]nvgﬂtgﬁl 1-1 and 1-2

ow anat om tissue structures of an eye 2 suitable

10049], i B8 ERE o bl FAIRARAS B PEED B o2 590 ot popmerisgs o

sustalﬁéélr@%ﬁsé‘mgﬂ‘ﬁxt Aiut kdléSeda thera?)@ﬁtﬁ[ Bgefit t@&fefa@th@@?h@& rd@ﬁ:@t éf the eye
1 rrs appears white. A conj unctiva a er

and additiengbssistanddarlegserimptantaiosnbntaragt ad%pfé@éﬂofdb@thegmeétﬂ%agent
8. Acrystalline lens 5 is |located wwthin the eye. A
retina 7 is |ocated near the back of eye 2 and is

? nerally sensitive to light. Re tlng 7 includes a
[0050F o\ 12B sbﬂyﬁaﬁv%sw%gelqﬁlﬁ@ﬁnr?wuh@tr Edfet ¢ therapegtie agent to treat

an opt}’drarl;f1 Hég@%tn (f:?{en%% ﬁg %slegg?.}ngearﬁc?fvre%%%nt%) E}&P%%Jn%ﬁg%e ?’sg effect of
the therapsenma ageranatcbelig to endotimdnig ef the ptasentfiovemtibn.on of

i mages on fovea 7F and retina 7. The relative

| ocations of cornea 4, lens 5 and fovea 7F are al so

inportant to image quality. For exanple, if the axia
I engt h of Bﬁ@AZLEDdPES:@RWéBON ©B T ‘éENFEI(%T | ar ge,

o051 5520 o AR om0 A SRS SREEL e,

treatm@Rf WA Smplagis] dmbrdin:gh foh@ eﬂyo@duﬁ&{wz]he’ﬁaesemat/@mmamye 2
tissue structures own in Fig. 1-1 also include the

includega cpimg 4 4pd e ifs Ghi shlera’ mumdwrnﬁap‘é Andils andapgears white.
i

ol RS L S SE O LS, i

lens SupRehtedndthimivereye.anaktinal ddotaednaanthe baok afieyedpard is generally

punctum 11 and a | ower_ pun m 13, 0 refe red to a
sensithario EN. disent driadudenado it el BpLidefies Vel Attty anbior
vision nc&néJwJH efd §YéH'a!cPP%lﬁttoT eHﬁ%a%E of TS Q7R A rbiirfh 7. The
margi n at t e junctio of the ciliary and |acri mal
opticap poWemfg:onmam anddensesdécalritmantorths fdhatidmef | pmages ah fovea 7F and

ur.es e round or sI| ht oi d eni. n
retina 3 s HERUE edone o roees %N Hip iV 18RS isbnmgrraptg image
qualltg upgt éJarrff)ﬂ’@ ) tﬂg axidlllendiB ofeadls floft QrAed'iotreid 7R higeleye 2
the respective canaliculus before turning
can bdwmyolzlonﬂéﬂd ﬂumm.g mpmqu@tl@n, thens Scmpedsitewpidsomeatdte provide good
sac 14. The canalicul ae are

nemw?%%h$g$§%%%p$?H@% §?Fat|f|ed squanous eplthellum

surrounded by elastic tlssue whi ch permits th
[0052F a idrciaagiomical Hstve sinetyres ghoynosle. Ind alwdneyde ‘ih§ laggimal system,

whwh?ﬁ%%%éa&%%%f%aﬁ%ué L} S £oel 0ARALRLET 2,tc|3ﬁecquteiyctﬁé

canaliculae, and the naso-lacrimal duct or sac 14. The upper and lower canaliculae terminate

and

in an upper punctum 11 and a lower punctum 13, also referred to as punctal apertures. The
punctal apertures are situated on a slight elevation at the medial end of the lid margin at the
junction 15 of the ciliary and lacrimal portions near the medial canthus 17. The punctal

apertures are round or slightly ovoid openings surrounded by a connective ring of tissue.
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the eye can contribute to a refractive defect of the
eye (e.g. nyopia, hyperopia and/or astigmatism. In
W@ o0v8/083188 ances, if the eye attains an axial Imigth007/oss701
that is too Iong, the eye can be (vg Al so, if th
Each ofdhe\punci @perringshkl, Ilérh@dhav@aéfﬁﬁ@ébﬁ oty bR, d A OB@ﬁé?SPectwe
canallcuqusaiséfgl% t#&grﬁﬁshl?orlzﬁﬂg lpt n&)ﬁ n§?t%¥1ecaﬁgll\jc§ﬂﬁa§ 6 négg?ﬁ ofa
lacrlm@pialcqal TRoOvdaliCthedre ebular ah éined By btraffietBquayeys epithelium
yperopi a can occur (i.e. the X|al Ien h of the eye
surrouinéec{ %eléﬁ&ttssv%wawhwsn%s tﬂ*ﬁea% IqpIHs & ‘i%jé‘ %4{; The
position of the crystalline lens within the eye may
[0053h! 96 tboeyeris bobptitad syshmn,rtbé maertdlatonsipaif theorptichl dompoayais of
as well. [0054] .G owt e ment of
the eyg o ?ﬂjlt*alrﬁf? st defe oL B e e R b g ndror

ast1gnﬁ9§1‘n§ ajn PHRAREHARS, 1Pfhete|5}§ afMfls aridElalTBiPth RO tBo WihgegRye can
ressive morsenudg l refractive error of the eye
plaas

be m}’dmCl wgsm inf thel homga ando bayreexcessiie apkigphioser iggpicdo the
lengthwgh e??feh @ oegllg :;?illag/rbee:r}n}gg)rﬂ% he?}g;cg)?nd& ngg&%%gvansufﬁmeﬂsoptlcal
powertrBlafiv@fOBE 858th@T 11 eyRyfetopis cassoni @eetic kiahlength of the eye is

devel opment of the eye during chil dhood and
too sharlselasvasedae Mdth aATEEyPlef K iop o4 hecfavit opfriens Hithin the eye

may A% WhRbufd dtﬁ?het %ﬁameé’oﬂﬁﬁloh%f SRVEEGs WeApi a can be

associ ate astlgnatlsn1 treatnment of the

BT T SR R
the Opglég éﬁ?};egt?esq{mﬁ’éjéﬁe Qﬁ@’{“?‘té’ha? o?l@&ﬂd%?g?i offesdivé Rbfsdfink e

the eye iIs w th a therapeutic agent
refractive er¢renfuilat eyetdveingwhidriodgndadelnesenest rfax;temepleemmmc school
]Ele t heruﬂﬁeut i C agqrent can be a f cl OF & > e Ol clons and erows
age chuldzen;ja0 wipiprgpiaREOBTERAE YU STILRRIOTBY e &nisicye firislops and grows.
As thiB pRPr&SRN YT n@folplWl@ Risdciafdtigg cfopatent 6Bt BROdErinERhildhood
not entirel imnate refractive defects of the ey
and adgdescgnaget @@tbecmfea"ﬁd tq p davelopmeatsl @é{ﬁpuai dilo, ppgoderate 1o severe
myopgaﬁc\éa;be gXStO {atetdrlsgg gsfstfﬁ%ilglﬁlg rga‘?rﬁ‘lgr\?vttoo gllesg {fgwg}sphmg of
myopla&lagake tteﬁpﬂh@@togl&@wb@vdrﬁ@ﬁig @frasnghamm def ect of an
eye, according to enbodi nents of the present
)0 Ra HEiHELi GOl SFed - thd¥ydds treated
(0055} CHE BB Ped SO GEREpd e BRERAPIR oF PP OETEf M e e
with 4 themp@eictdgentag attenuatar thg vooseaingld tm)mﬁlactswsde&eqtraifm sherapeutlc
170 t hat cnta artlclesloof t eutjc, agent . .
agent g bF £ PLLORIBE CvidT PLSRIEA' r%ﬁ%&%‘a& & %15653 Berplsithepipgession of
myop@ Al'ﬂﬁm&ﬁ §ﬁ@ﬂ%&ﬁ1§n@ ]S}tnot Effrel el AR ﬁ:ﬁ%@ﬁiféjdécf@crtﬁbf the eye,
such as a crystalline formand/or liquid formsuch as
carly detedion ahdimtenenti¢recant ania fwseverity ef the rafectivadefect.

t herapeutic agent may over time dissolve into matrix
[0056}7@@‘:11@5}&@%9 ciokd seddhili viewt 60a S@aig@eldaseinglant 100 to treat
ilicone matrix or the like. [0057] Drug core 110 is
an op@@nl delaidefdntsye saceprdingto @mdmts BapreSe gy enben. | knplant 100

r
mcluc?es gn (20%9 ff b%\%&%f%g?@;{%eagﬁl ?iagitepeoget &R%n&?%ﬁ&?&é{@eggxegapeum
agentf Di)ﬂg 6<b‘re axo esmgnses raf ragteix A0 st emtamfs paiticlys @ 60 ef thethpeutic agent.

that is not covered with sheda%
Partlcles 160 will often comprise a concentrated form of the therapeutic agent, for example a

solid form such as a crystalline form and/or liquid form such as an oil form of the therapeutic
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body 120. A retention elenent 130 is connected to drug
core 110 and sheath body 120. Retention elenent 130 is
WG baposBit® retain the inplant in a holl ow ti sSPET/US2007/088701
structure, for exanple, a punctumof a canaliculus as
agent, @ad did ther@pais\Agentmaseyer Aﬁledk%spb@uv@ adte fd 4P Oiﬁ@lgucgre 110.

Matm& &%ec%nﬂﬂs@g@l?[niéj@gtr{xe&rqﬁé jigh el ement 130.

usi ve “el enen I'S |nperneable to tear flow and

| ud t.he . hol | t
100576 6 Pk Eare i Biemonndsd joee Shestnpody el Shead B s eappe
substaﬁﬁ&l%ﬂ&ﬂn@iﬂmhe @i%gaﬂéﬁtl@ﬁéé‘ﬁt Cs',b 'ﬂlgit thd MERPARRI agBnt is often

ti ssue-engagi ng surface. Sheath body 120 |nclu es a
releasshﬁamranmuysqdcsutfamnlwrldrﬁtdn@med:t%thablsrn@t egiterashwith sheath

heat h
vody B4 T Riedh SagT18) & SHRELD 678ke 48R FOnbBuERES 10
Retenilémlbmmvwmﬁméhdp@d sheedif tHeashplah2 th el low tigue etrr@ctdrwfor
[0059] Fig. IB shows a side cross sectional vi ew of

examplpe pURstE pleaicangliageas deperiied abPVeEi g. | A. Drug core
110 is cylindrical and showmn with a circular
[0058F I @sSocRive@lemdine a0 it digghyed @Dambarpundetendnn a}emeh’aBO

portion di sposed on drug core 113 %Pié el eme
Occlulizp clepyept | 4kis imperateablelto Har flatiand ocepa e Bejiow B3R structure
and mtlag ggeng@l& gtﬁ)ro%éc{ Hished Stné El?ﬁu%gﬁ'ﬂ@fﬁltquorﬁ %{@Iﬁtnﬁrelé}ﬁﬁ{t 130 by

the retention el enent
prov1d1mglghtdndbosragr1 d$suerengaping Sifang. Sheradulvdcbfrlél@tlndud®tarahﬁ@th body

so be used. Cccl 0,.i.S
portio] Joa % gl SR TSRO R 6 ety g 6oy P 3hi Bl core
110. Sﬁéaﬁ{‘ﬁdd&rbo%&{fﬁs"d algés&tﬁﬁhda ABY t SR SRmRn{ (ﬂdﬂh@éth%ody 120 and
expandabl'e menbrane or the |ike. [0060] The drug core
drug woarplld.ses the therapeutic agent and materials to
provi de sustained rel ease of the therapeutic agent.

[0059}Th Fig, hg 2Ot Sdeagedtsectionnl exartlie aistatridneeaseiigphinesf Fig,
romthe drug core to the target tissue, for qfhg

1A, Qrugucateyl Iihis eylingirigal andsheyya WithieclEcH S[R8Ererioag oShE gdy 120

complt'lges a ﬁ%ﬁl}r{%ﬁoﬁtﬂﬁ] hl”ég@eh SRy, &ﬂl; Y ER L tﬁé}{fel?ﬁ&ﬁt' $0%B8mprises

ease s Tenaing "zero ord
severdl Il(ﬁrﬁgﬁﬂuﬂﬁlabsftnttsi‘IB Ir. dlegitediabl sitﬂmﬁs 1Y erapauttted sugetiter mmmhe ends

of theyTHEnGRr $1§BEnofA g ki elael SR R 8 GsPBLTF L o ot con
also bg'ugécy S@écl&éi%%l&?@nﬁ&@‘?sc‘ﬁg){ﬁf%&f B¢ EndPdispdied QWrQOﬁ%’tuHhﬁl struts

ear or te e of mgration fromthe core
131 of teténtion teleareno § 3@ eat mhy bompuserasiadially expandhlde membrane or the like.
concentration of therapeutic agent dissolved in the

[0060?Ht”fﬂe)ﬁru% Bore RBRpASRAHE RHpSutid RnCAHAGERAERAL kOProvide sustained
herapeuti c agent dissolved in the drug core may he

releasc ofithech¢repeutio agenv iThe theanepeytie pgent fonexamitle pteoning anigrates from

e AT BB E OBl ARG RBRI ! 15k Wb

agent g‘ dhtioh¥Ist 4 dilpeli g}ﬁ@)l sothbdeirtpe magix sothatcthe eaiéase edt@teenains
/or dissolved forns of the therapeutic agent
abygildn the

“zeroedee” Gl etmesf theelease of the erapswips 18885 WACTS Sy
matn{rﬁltié ﬁ%ulgglrétf&l Iréleg?e £06 O ARE Hf &hglg%g{?enltl 0. /X% B BB RNC agent

I C agen npri ses so atropl ne
diffuses from the exposed surface of the core to the tear or tear ﬁlm the rate of migration

from the core to the tear or tear film is related to the concentration of therapeutic agent
dissolved in the matrix. In some embodiments, the concentration of therapeutic agent

dissolved in the drug core may be controlled to provide the desired rate of release of the

10
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particles dispersed in the silicone matrix. [0061] The
drug core can be made from any bioconpatible materi al
weapasa1of providing a sustained rel ease of tPET/US2007/088701

t herapeutic agent. Al thaough the drug core js descri
therapgpés, age tTPerté?ﬁB%Uc“ctacSe%fﬁn H@ﬁﬁ’d‘f‘lﬁ%‘forﬁﬁ%ﬁa‘rnicé’l Rejauid, solt, solid

gel, son%te’r* Sfallthd Rold %B@F@&t sghd% QR Cat@%@%&f&ms'&w

wth particles’o e drug’ therein that
therapdutw,ageue Intshmedmbgpdonenes, tandrug corgdempnigesst silicdngmeattiat

sust ai ned rel ease of, the therapeutic agent, .
contaifise TS ERmPER S 4By AR SE e A P rabe ol S G gt Y600 atropine
part1c1|eb ggggséylggh@g[,@&eqﬂgngiol id drug cores. The structures

can be adapted to rel ease the therapeutic agent in

006155 GF e ENRAL 494 B89 B AR Rfviime

sustauhddltr@lebibﬁ)f%i@the&pﬁﬁid dgent. halthaughtiled drag b ik escapeditbave with
ent can be formed from ei ther bi odegradabl e ar

respeqﬁ ¥ vakelimeRiAomsSIngAERatriX pyithe pabstaphlalhy srpsbicdempdable

sﬂwor&%éﬁ?i?rwci 1'{/% élg&gﬁ?ﬂgg%ﬁ%&;d t’ﬁgltg r)iitg ycgﬁ)ol\éﬁp Mrug core can

includg@hy strudtarettha @rovyiddsysuidainad téletae of tleytiaapauntic agerdsfor example

. . pol | oxanone, polycaprol acto ol
biodegzagfy aatres A BPHUEIYE Gyt ot sbes ot SHErBYE roas £ Tt
I r
S e B R G, pol Joasphous grr ¢ perio

oftlmp ditoyr( abiquh andwtspdm}w: mmntbls) a;ftem ¢hd giyeturerstingected irdn the eye. A matrix
[ ons t.here |ces

nb
that TBR (e ChETREH I BB oy b forsa €103 Fhep POEB PR PEresy
blode@ﬁﬂa@é 9&?&%%‘3* E?ﬁlﬁplegﬁﬁﬁﬁh@a&ﬁald’&l‘yﬁé@ @Wlﬂﬁa@é Poly(L-lactic

materialS are various commercially avail abl

acid) @MWW(%B@CWhgT@r(gL%I padyglycalide, pAy-LI- }aﬁ?ld%@ob'oD -lactide,
poly(ar%lpg} él(r‘lﬁg)l, 8@ ?(%% eg]? Yé{é‘fo%?%élpa ha&gluc a{té( pﬁ ﬁ%ctlc acid-

polyeii9leas vkide cbﬁdlﬂﬂ%rspﬁhbﬁﬁieb)ébﬁﬂ@se Edlmﬁi,qﬁlyorthoesters
pol yt et raf | or oet hyl ene, pol ypropyl ene ol ycar bona

polyhmrewm)gatepm y@rﬂwfiﬁ%@@lypbeqsgbaﬁst%regolyelﬁ?ﬂér hekoxy acid); collagen
I
matnc%g ahc?gc?tﬂbmgﬁ %Q%em 'd@l%sc'oitthﬁ 8%%égggr 5 a%@gpe fully or

yner, eit
partlar]yb brddegfaéaiﬂbbmori bnode:gj‘mdablm dtk amgidssaf nbhénctcfegradpblﬂma:terials are

variogoR e pIN gy SRt s rebies el B ant ligrted T Sicone,
polyeﬂkgféﬂb %EW&% Rby1Ede 'boﬁfeﬁiy‘lé Mﬂﬂ‘&ﬁﬁ} Fﬁclu@ﬁ% ultra hi

I ot ec arnmaceutical’s of British Col unb Canada
moleczuimi wtelr@lt Ipolyethy[eﬁ)eﬁ@c]paﬂ'dad ;tonee:teqdhmwthylagfe le}'Qmpylene

b f hat .
polycPPBHE S TBCGP T EE i AT B P GYBSensly s bodiments
the drfl§ H&% ey &Hﬁ%& athRBroRet pot e ERIRG rd%%,ﬁ&a‘tﬂé of Héh-@adi®le. In

I ncl ude "cyclopl egics,” for exanpl e atropine,
some cylbbdjpmtsoﬂmt TapAitC iaggit Cibbe n@npmﬁ@dam lﬂdrﬂgﬁlmlng material used as

a CoatU% g"mthoaIS éI?(fSS (9? &%&E‘Flf*ﬁ%ﬁ%‘ﬂ% ?18 At Oglh é%ﬂl‘r1 g({ Cﬁq‘e r 0 p{l e aflg’eaneSOta’

and ARBRR&htPhefneutidis EBritishatdlg@blagOsaiddgandeahe like.
phent ol am ne, phosphol i ne i odide and pil ocarpi ne.

ddp Ll LY IG5 8RE, BE hat eff
[0062fn glrhue &ﬁ%gﬁeéﬁjl gﬁnt%ﬂﬁ ?ﬁﬁn{é‘ a91ty stibstfftd, o ek'a%%qe a drug, that effects
the optical properties of the eye. Sultable drugs to effect the optical properties of the eye may
include cycloplegics, for example atropine, cyclopentolate, succinylcholine, homatropine,

scopolamine, and/or tropicamide. Other drugs may be used to effect pupil dilation and/or

11
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pi | ocar pi ne, physostigm ne salicyl ate,

di i sopropyl fl uor ophosphate, carbachol, nethacholi ne,
whedokassaehol , epi nephrine, dipivefrin, neosti grdTES$2007/088701
echot hi opat ei odi de and deneci um brom de. O her L
other apficebpyopertineebihe 6Y¢ Bckige neestiging geriglanying peaspholine igdide and

. 0 I i: i i
pilocaffift XABMBIA WA A RRARRL: P b ed, Bt B WCh AR At
pilocagping iphegistigmirersabchdate | dispprapyifluotophosphaty] cabavhyl, lreethacholine,
enpl oyed such as, pirenzepine. | es of applicabl e
bethaner By e _nsgﬁmvs JesEmih GERC DR e de g gemeonin
bromi ét(ﬁgér SRR Gak-d 08 20060188ad fyanei AQUSP2ORRBdxyamphetamine,
ereby incorporated by reference in their entirety.
ephedfif@@8taine tmpdiamidm pheny¢phrinharyalopentplateageyphenemdmtand
ttr.eat t%f.o tical qefect of ghe eﬁﬁ addi tianal . B I
eucattppia.o [Ladiiom AENELOIISHE FemaY B FRRIPYPS UK St R cliggpine. Examples
of apphiessie Mefapelitlea@intsatipbOfouhlith URRsBSRLES iP@teﬂgA?t)l-icaﬁbﬁs
addi tional counteractive therapeutic agent(s). can be
200604 8816i and RORBQANA6R3 1. herebyrivcarperated by dafseence ietheir entirety.
therapeutic agent that treats the optical defect of

[0063} hén edditio®to thelthcrapenad aghntigsedas @satathe opticap defectdddhd eye,
separatelg rel ease the addjtional count%rac
¢

A Y
additipnpd theprnsbiic 28fpETRapdE ProUBHBLP COHRICHGERESEIDE %ﬁs"d%f?f'ecﬁsf Atpe
. | » ' g - i i L
o l1E LA PSLAREAAE BOBBAL 3,48 b e i
the coenthakichasdsshe therapetticagehethapterats the apcd defsctr dlthasyd or

..intao the eye to counteract the il.dilation caused.
addtipp) s YT BBEGH O D QST BB TR bE eqH e gpgeractive
tmﬁmﬁﬁﬁ@gengg.cycloplegic therapeutic agents is gl aucoma

possibly related to the dilation of the pupil
Therefore,.in s enbodi nents.an _anti-ql aucoma ., ..
10064] [ RGPl SR, iy et oo % B RRET glgiop tharcan
result RPPRIBPIRObE. aHepdTore] HKoEi S Wntsuditaerat, faatiotiefthdrifeutic agent is
therapeutic agent used to treat the optical defect of
releaspdinte {hs. eysita eausrtasacy e pupilditesan ceused Ay & Gyeloplpgift s
i ncl ude: synpat hom metics such as Apracl oni di ne,
[0065Pr i AvticdlipogentiSll sivul effaaeof diclviplegid tharpewtivthgents heglandones, possibly
rasymnpat hom netics su%%ras Acecl i di

relateh g ERERT e bUPIh 2 RSP O i BaF FRPRIBENS eRPefiHgoma

theraﬂaaﬁg@ %ﬁn&@ ﬁg}/ bé\l?é?éatsb(%m cfb%nteﬁﬁ:; g?ﬁ%ﬁblc g%}ié&ﬁﬁ h@ﬁblﬂg side effect

ocar pi ne; carbonic an ase | bitors such as
of theAberhpentik aptm @sedoi treavtha wptieal defect afftbaayd. dfitable anti-glaucoma

therangii, A8 UG TP ST PS5 e RBGF BRI PBIONR,
CloniMBE] ARG, an@BHinEpI P baraBiasdidhiatAcHsipAak dG¥ERline,

such as Bi matoprost, Latanoprost, Travoprost, and
Acetylshoping $taoveshola Pgmetarem,ighathsophateh Fhnostigmingy Meastigmingn d

GQuanet hidine. In,a.preferred enbodi ment.. . atropine is
Parao i Ghyut 0RO e pHbPIRRITG hoft SH R BBRURRal: a
AcetaB¥ @R, BRnSHhintiee Dicl@RAarideEboRbREli e AMd Meth2bRANEE, Bsta

is released as an anti-gl uacoma treatnent.H0066] It

blockingagents BechrastBefundiel; Bsgxelol Kartaplel tlicxobueil sMgiiprane]gl, and
Timolrc')?;r Srotstggﬁn&rr]leanglgfg&é:stsu&? as Bimatoprost, Latanoprost, Travoprost, and

Unoprostone; and other agents such as Dapiprazole, and Guanethidine. In a preferred
embodiment, atropine is released as a therapeutic agent to treat developmental myopia in

children, and bimatoprost and/or latanoprost is released as an anti-gluacoma treatment.
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the eye. For exanple, anti-glaucoma therapeutic agents
can al so cause pupil constriction. Thus in sone
\N@mMBMKnvhts an additional therapeutic agent B@HUthmwsml
ed to counteract nore than one side effect of th

(0066} hétrsaseléthe@osfgiéh@t SOAgtthGrapeusr é&@léwﬂbh@:v(?rm@@tth%we effect on

Y id
s PR Bl PO BRAL St pron
Thus 1desmreedabbdmm ah addigpoe sleerapeatic aganit ant bel@ilded so counteract more

a tissue or near. the eye. For
than opf PHE EHEC i by el irecen Reu st Gisoraidft ptpefect of the
eye. atropine is released fromthe drug core at therapeutic
rate that delivers the | owest effective dose. The drug

o067} 105 GRS Bl ML TPl O e
resporisk WheH @hiplahe1 6 i mpRnteld én b BbRRDLUe@ithd efec For Eﬁimple with the
correspond to other orders of reaction kinetics, for

drug afspping(ag vsedrigtreal wEepia. the Mn@%@smé diogn thedsugeare st ¢
therap, 1r1t9ce ategt% J&%gél% i l%eI fog)%stvgf{‘egu\?' e{i%’sg S Fel'ggndé.ﬁjg pperfﬂr%lytrgleased ata
umfortri‘hatealﬁﬁ*mampmate that doﬁiegﬁmédtmdrdn oalepkinttidsealthvagh the drug can

corresponds to a rapge of Ki net c ord rs th aries
be relgaserhatdpiss thay eemeespendigther oFders 9 s?t}oy ingtics thPﬁ a&ﬂ?%ﬁfst

order.| B rﬁﬁ{gpéf%c#ﬁﬂfaﬂg 3h<t: Eﬁeﬁ@&ﬁie%f e 'réé'@h&ﬁ‘@nﬂ Oﬁ&%‘ﬂ%r@ order to
agent i s rel ease anges significantly so as
first omeoas the durg S oelrassd) Thes, yhedhenahelttcivgmape:ﬁtl«?a@e(hyethta proggle that

a |forn1rat of
cortes o BTN R BrORERITEY T PRBLT b4 ey ne. 1dcally, the
drug BRS RrEmbNAR Hetdre thftddt MHidtChe tcdprulit @Fene Rirele@ied chenges

first order. In other enbodinents, first or higher
81gmfmambr sor asl te peweyvidd wefqrmsiehﬁgrywiﬂwetbpr@awt@ agenti ey swHoryrate of

dehvef%}s gléecg &t &ﬁ;}ielgt ﬁi% l?lﬁ goorel d ﬁ‘gg/ og g&?ﬂeacgﬁr{cfacﬂ'ﬁg té%‘f% b3 he

reactiérekig€tics| tranSiGioR eﬁmgdtbff&ﬁtcﬁrdérh én dﬂi&getﬁbdicﬁrrﬁ’ﬁtys, fu&t adﬁgher order
at an effective rate for the period of

releasg kinetics may be gesinapleiuang yomeg of pld of @ﬁ@‘@a@?ené o Orr&ﬁﬁth%
theraéggtgg %%enir ?C%Sg él%ﬁ?é eﬁrf‘allr?s%f?mﬁ sgféeanh I%;ﬁ?&%%h aﬁ%‘i’ne

e concentration t herapeut i c
embodigeits tHé 859l coedmanrdléme dtr argefﬁi(ctlee raterfomtireypegiod odil veaek 49 5

the drug core conpri erapeuti c agents that
years,gpere artcuiagly mg]ep%g%ézgf H’é’gf ed solubility of the

therapeutic agent in the drug core. The
[0068hoﬁl" Hehate ayf ealedse ofigreriherafeutinegeit wgn boraatedite tb@ nmqeg@atlon of
as .de bed above and addi t.i ve
thereggptid Rt 4o G Fishe S SR dn Ay R obrt R, B3 L comprises

non- tl%?ﬁﬁéﬁh!: hehtOthat 418 sé1BQERRBIbVIde adesifedi thibhﬂy B tHel therafedtic
exanpl e, the core can conprise tder ogel that may

agent it thewlreg ewb.ubhe mlytf@ramym mb@f e drusRo6@PRN GoENTSe ppbrmers as

n r
s SRR, R LGP S00480 5B R e s
solubilifesFthe tdrdpeage ffent t ﬂhb enanfet.r For. exEmpleemrmfecan comprise
functional groups can be attached to silicone
hydrogel that may promote solubility of hydrophobic treatment agent. In some embodiments,
functional groups can be added to the polymer to modulate the release kinetics of the

therapeutic agent in the matrix. For example, functional groups can be attached to silicone

polymer.
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pol yner.[0069] In sone enbodi nents, additives may be
used to control the concentration of therapeutic agent
“Kbmmsm&nemsing or decreasing solubility of thePCT/US2007/088701
t herapeutic agent in the drug core. The SO|ubI|It¥ nay
10N O

[0069h e lp somne émbe@mthpa%ﬁwﬁSﬁ@aya{cWS% FQ eangrohieconseadra
e B VY ROGER DRl 7RO BB BRE RSBl 1 e g

core. dgendlubiity ey watcontxolledby proﬂ'ldimlglappgopuﬁtetrhrdedil&salrﬂdmdubstances

formof. the ther t m relgted to t
that IW%M% CcIase (e sﬁybﬁ%&f fEIF élsﬁ%ﬁﬁ‘i the thFWQeutlc agent to
the mB&k" Mhe @5‘1@bf11@}¢5@ﬂﬂ§ 'd¥sh&v§<9§ﬁ‘1tn of TR theraP B! Eagent may be related to the

surfactants, salts, hydrophilic polyners can be added
hydroplotiéendtert hydxonlmllqmﬁptraﬁsaoff the m@teasiethmanemc@eenu rFor example,

dro obhi can
surtacs, Ry oy PRy 0 s S RuBE P @y f HigIease
kinetiBRUA haditid) @719 hnd RpdrEptebbRS mblkcddsltdn k¥ added &Otht hdtlix Romodulate
the rate of m grati on based on the concentration of
the retenss leipetiesiof thegaattixdi ssol ved in the matrix, the surface
area of the drug core can al so be controlled to attain
[0070) handlesd drafl additien of ccﬂlltmglrigitbdf aité ofmfgrationtbasecar thetconcentration

the target site. For exanp a. | arger osed surfac
of thegapeutiogenhdiszabyed iithg mptHiy @‘Ssséf ?‘P?ear?aa?féﬁ%g% GFatat 50 be
contr@fedttg gtt%lfl t@lget d@ﬁl 9&9&%‘1‘ rF% H'H%Ifaggré grnggbl? f@gl‘g et6 glretetgl%g% s1'%eh For
exampile,uglamlr expmsbdi smL&CB ewmf tieecorawall ofcramsgythatratoof ofignatien of the

t herapeytic agent fro re tn the t
reatra BRSO P B 80 S R P Peteisaars e of the
drug éd?@ (S1R3E6GedsB R MtV atioh oWEeSherbSdutieagem | fonihetrkg Bte to

t he exposed surface tortuous or porous, thereby
the targwcsltﬁa%@xph@dwﬁamemfethe évm dozhtan hegnergased g any number of

s 0 el RS s TR BRSPS rpne e

suﬂh@gﬁaimkngﬂbhh@wébﬂg core. The sheath body houses the
core and can fit snugly against the core. The sheath

[007l?o%e S%S%F%S?%E(?Iﬂ%@% g% ﬁéte Elt}g)%s hed ﬁlg{éﬁhﬁ% hﬁ{t}&f mlgratlon of

Fnperne Utl C agent so t e rat

the thefapeitidy agentofiforafthd drag tber Hﬂnelsheath hg@nhousewthb eoﬂea)mg ehy fit snugly
controlled by the exposed_surface t he
againgidheCcaTRal h sheat Dasg TR B B aCHELPR if av}gftantlaﬁy finpermeable

to the?ﬁ&hé«‘ﬁ:ltlc}éﬁerg]sg i 'tlférl' % oftnlﬁgrattlaﬁ ro?ﬂl%%hérﬁpé%ﬂ% "égeﬁthﬁé%“ﬂzhargely

eat t one tenth of
controtiegrtgtthe axmfsed l;mrfach ereaé thd ctrug gemitthat iy m,tghvttrh@ b shsosheath body.
core,

f ft
Tyvichlfiara gt B c R s EaTie PRURRORY HfiPpf At one temh
of thetrﬁ%r:ltﬂ)%r(ﬁ RELhbfapaaR HgehfthRMER thdpdhiiubfabioshtht 8ruastcore, or less,

| east about an order of nagnitude Iess that the
often beiggant bnndredthies IQShehapib@nW@rdagehmlgrhﬁi%@ﬁfh@ Herapgpiosegent

throuab{:h&sﬁ%a[ﬂggpw 156% Lea% oalgg{ltean Ooe rgog'lt%ll gg‘lﬁgﬁ?ealeps t}l:’lgtdt}{e migration of the

theraﬁe%ﬁ@ RRdd@ratgn the Qﬁﬁ@etﬁ ghrifese of Reldrng C(Tﬂ&e Saltatsit bhdadﬂlyody
has a thickness, defined fromthe sheath surf
materzads mebe pphyamidsy @oly@hylﬁ@e sEretatge” (hereinafter "PET"). The sheath

body has a thickness, as defined from the sheath surface adjacent the core to the opposing
sheath surface away from the core, from about 0.00025" to about 0.0015". 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, the sheath
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sheath surface away fromthe core, from about 0.00025"
to about 0.0015". The total dianmeter of the sheath
w0 bas/ogiends across the core ranges from abourCOU200M088701
to about 1.2 mm The core may be formed by dip coatin
body eandeadrle an thpeorsHaaeducahinge %/hﬁl sheath pep hawdxpé sljd intpghe sheath
bodyt%Egathbody can be a tube and the core |ntroduced into
€ sheath as a liquid or slid into the sheath body

tub 0072], The sheath bod n b rovi de
10072k stcrd st te o orEh pdPerd RrEno fgliayg cinieat e of
the 1m|peceap(§r exgﬂ'bleeﬁﬁ'méaﬁh nta ?%QQ&%BE rE&Yve @@u@%@éﬁhﬁ is

ive a core thaf i's exchangeabl e while the '
exchangdabletwioie tbb ea'temon@ﬁﬂinqm end mebddqodwemaam linpisntadtie ¢the patient.

th ti th b ft | y .att ached
The siehfh b £ on FebaHERA S 10 aisduPh bbb & sl BRUS fnc he
core i€ & cBangeabl¥ GIARIESR & tOh lelethenh et 4isd ﬁefsh&ﬂq BOBTEYr example, the
retains the sheath body. For exa t he sheath b0d¥)ody

sheat}t@miyts@n bp @mvm Wiith wt@%@@rﬁﬁwm ngawply@rqenaﬁh‘fa%\sw
f or c e c
when P 1 OSBGOS0 1RAUSRESA A SeRelnt i e
positidsxﬁ:dpﬁ)ﬂietghef[ﬁ@odyl t he sheath body. [0073] The retention
el enent conprises an appropriate material that is

[0073E Z6d -a8gk Aﬁ{@ ﬁnt%gmi)hg’és Cfitn:’a.l‘f)gfsc{?gll ﬁ%at@ﬁ{l tRR 1€&a54d dhd shaped )

osi tione esire ocation, for exanple
that thehimpjann cdniva easily postioned limghe dEkiged taﬂsemtqcatmre fermamplesthe

punr RSy DT FEELOREL 2, 20 LR oLt Srpads & iy

expanfl§iENEdsR8d B108ERRE 02 IRIPeSfoR Qxﬁnrg’l@ RAfHetha sdtbrition@dient comprising
menory al | oy such as Nitinol O her materials in

a supegielastici shapet IOGINDIM alboly(suehy aa:I&nmbEMu @tber mgerigs amddetlon to Nitinol™

resili ent $id.e
can b G B DR R T P bR SR AR
polyniegy, sl@ﬁ@ﬁﬂ?én@or?@bl%@ﬁtﬂi tfhé ¢i%e f(ﬁ{ﬁ@inplcﬁphgg @M(rﬂéss steel, Eligloy®,
tantalum titanium cobalt chromumto provide the

tantal e stiteeigme gpkatsihspmitmio previdathegiesisedberpansiprry The retention
eleme {e Igllag gggﬁd@egtrfdag orrl?lrdn %H&%E%dg’gﬁkakﬁe ‘Ei?rl%etfﬁdﬂlg ges@fédtt}'égtment

patien
time an€dGitefles thbl’paﬁbml raque@ Iphgsiciap follow 8p. e’ﬂna Bspammon capablllty perrmts
cap ablh ermtsthei lant to fit_in hollowtijs
the implan  {i ol issys SgCLTERs VandRe Sz ExeRRk sARglicae Tanging

rom 0 ,E?HE.I {39 7 i f:e3 m&@ﬁtjs afl). mtﬁbu a 9ffe fdt&Richidicn L:an be

ough a si ng e retention ele nt can be nade to fit
made t@fibtanelidvdee from. Dto3l.2 ol a@oss phuralgy of altgrnatmelly $eﬂf60@fble

rnati vely sel ec | e ret. t|o | ement,s
reent G 40 BFE RGBS PhaLAras, Por e e 4RIy
clemeh€fo? BhdaPRuIat GRNY.3 £O0.9GAMHNT GUkeshdre@Atsh defenttoPcdiliculae
and a second retention elenent for canaliculae from

from Q990 i @ mm2 Thewetehiéon dementihen a dngthernproraiatetol thp gnatomical
souc B0 3B 0 LS, 57 ST BBty S s
for a r@3fk@tbn élefhOfositRmed hedr tike p@icaﬁﬁ bptheeh@NRGlusPOSi ti oned

near the punctum of the canalicul us.

[0074] Although the sheath body and drug core are attached to one end of the retention
element as described above, in many embodiments the other end of retention element is not
attached to drug core and sheath body so that the retention element can slide over the sheath

body and drug core while the retention element expands. This sliding capability on one end
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[0074] Although the sheath body and drug core are
attached to one end of the retention elenent as
waelemsnserl above, in many enbodi ments the ot hepCEIS2001/088701

retentlon el ement is not attached to drug core and
is desigghde phihp Seigntias qlﬁafmtvﬁﬁ tymisaly PRk & legtites Eag reishiig clement
expan@?’ ﬁrwfdt}?tosﬂﬁﬁh@thla‘agéﬁre%@osg lsB&ionQfl \Qldﬂf" € addifod, ?hee&}re 8Pthe
ement expands. This sliding capability on orie endrs
devicaimsy babdpiacasble hathrthe si‘rn:hihdmdglrmntng\m Iplaceypllteaiatlyely, the sheath

h te |
body b el Bt Be i D The Rl Bobiedhef hitiapt 4t drug
core t@%nénhsmhe §Jp%1>ceirtﬁe@f>eath%geﬁ\4b% dH@ycebe repl aceabl e

h the sheat’h body renaining in place.

[0075@: tTﬁ %' é’xgl élte hflacocﬁrlxqe 'S%%rﬁ?pﬂf%pnf'me QSE%I P%l?ﬁg)%%ﬁg and shaped S0

that thefim@lanbearcht UghsCpurealtyoinhdi| &Fﬁn&ﬂ!odkh ﬂleSﬂtMDbﬁ/ﬂmﬂ through the hollow
t her ap eutlc agént to the device. [0075] The occ] usive

tissu e\rasras: fos sxpRplsdacrianal vt Gpruehitee %}@Bwhaq heeciugtve material
showrbdi szaqgmqulelﬁﬁﬁnf}@graﬁ@%if/ %ﬁhgﬁr@%fb%gﬁbflg?é} é:?hrpk) %zﬁcone, that can

expantl fand ughratchmth ohd @tentios slemest. rTlLetaﬂchl,swbetenmnamyfoHned as a

separ%ﬁu@? }'r{lgp of§ lﬁ%\%ﬁ%ai gxhgllélt Hfi fqb%é SEA ﬁl)‘étﬁ,s Feéﬂgggl?eleggecnlt lél.rsf('i anchored

to onddn@ PR etdAtiSn BRERA & deséred 268V8| Rlt&rhatived) ehe dRRLiveRMement
expand and contract with the retention el enent. The

can ba)fm'rlne@ by dipedogtipgtheirstenttomelemest in ai)@(p?@meblﬁmpfqunb@r gtample

siticofy BRE" ATNF iR Bb e GUEite VBRI T paRlFaport doout 0.3

mm tcﬁétﬁﬁeotlsaﬁndﬁﬁiwﬂeh%nabmo 0Alhertoati mel.y, the
occl usive el enent can be forned by dip coating the

[0076£)e(;1:en%t ICO %o@s%@%e&tﬁbe%?w %f_% g@ﬁh%&léﬁ% %ﬂﬁ%ﬁelbg Lwith a coil

I'e”'siTi"cone“poly ckness
retentRB et @ 32| &U@ﬂtng&& an mbbdingent afihe ptaserniatxmtibn OREEntivn
to about 0.15 nd often fron1ab ut 0.05 to .0 1
elemep] 37 gomgjsesp @011 4 (irug@p g ¢l 12?11 s partially covered.
digﬁc% firsk P> P&FSOH f 8iestdr@ 112
Thesﬁ%ﬁﬂﬁ% ggﬁkggio?dgﬂgﬁ?%nan éh%odfngnt 5m t he pre%ghf
and a bevoadicompondrel 228 ilnh caleenesacoddendoithe dngcoze. chn bcczlmﬂve
retains . a ore 112. Drug cqre 112 |j artially
clement i plSorfn e D et PAgbiHD o Slgenion SR Btyeal heiiip coated
as destABB&Y dYeRt. covers a first end of drug core 112 and a
second conponent 122B that covers a second end of the

o B T LT A o
elemeh0 B3 £ebnAsrisigsafutd) @ckordiay €o arl &Q¥Idimehigof tHéDpI‘i:b‘@i\t\fim@ntlon

ersFectlve view of a sustained rel ease inplant_ 104
Reten{ipr klemenet Heamniises opsitpding stratsepd refping agwaﬁ%e 114. Drug core

1141 ISF\P Q/grre?'vﬂgl zti enen‘t}%rdrgggh %@@m&ft of Hfu ?ﬂf T é b@% teleases

tention e conpri ses udln
theraptic hgdnatHicugh dv ¢xposwarend hihd sheat}u@od;om id Adnul® owen/moaobfthe
wth a sheath body 124 over nost of drug core 114. The
drug eareas deseab eberecan rshuspyeslgreent Gahbe PlArIRYST the fefention”

elemegli< Qflﬁg JetERHnAIGn S €81 Be BRYatkd4s iSscABRVIRIveOVEr NDSt

[0078] Fig. 1E shows a perspective view of a sustained release implant 106 with a cage
retention element 136, according to an embodiment of the present invention. Retention

element 136 comprises several connected strands of metal (such as a mesh or lattice, or
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drug core as described above. An occlusive el enment can

be placed over the retention elenent or the retention
web@sestiigan be dip coated as descri bed above.P¢DOFBp7/088701

Fi g. 1E shows a perspective view of a sustaine

d
helical grustise) andysptaine axioes oare 16 Paggoared bhisiconers i shealg body
26 oAl B SRR P B LSRRG UGB BR o oo
end arglt shaatt $ody 12e@isannlaticver asosaofiths druy cor@aid deseribedrabel e.cAh

strycture) and retains a drug core 116, Drug core 116
occlusts et b phesd %Wééhq{e@aa@n BB AhHLgh SlprAgt can be

dmcmgﬁagSAégﬁbapgxg@pg core rel eases therapeutic agent
t hrough an exposed end and sheath body 126 is annul ar
ver st of the drug core.as desgcribed.above. An..
100790 Fie, JF b8t anaRpitR B 5 SRebR0aHeRR PR ErorBising o core
and shRhBNBRbrddg foh dneicRthédf BlegiFeght waention. Mg eortiad idsovered
~ described above. [0079] Fig. 1F shows a perspective
with asheath §pdnl Zevainmstior &g se€ 1il§pTan druennpe redsases theeppudic agent
nd t ' i f e
troudf PSS g AT AR 30 BIEH B ho o Wl BE ESEN
descriBatBatover Thosdte of thefapeutivaigentlréRaselib eomtiralipd byrtke siefaeasea of the
t herapeutic agent through an. exposed end ng sheafh
exposgrhefpe £OTF and mgaAln ForBRIaTd rHtin drueees by gsa“@ @B igglant can be
S A R e e
cither abo e salvtia timsue tayat 8, asshpwi sebigiR, hi onlg pargially methir the scleral
. uch an inplant can, be i npl ant i n ul ar .t.i ssues,
tissue JRIET SEILED BRICGRICBfAHELToar ¢ FROnehy e st 3HEee 18 can
be uscAWFIHPRE) i thd RlterMdR CRnTGkSIn dcbiRSIVE elemiafs 8 de@dFibs@¥RIn. In an
in Fig'lF, or only partially within the scleral tissue
embodimeet, theodrag corstis inuplprindbetaeen stiera$oand canjunstigfowitheut sheath

L L

drug @%e SRV ddpRednBceinPenshit fanthe Hi@else® Bk postdiaurthict of digeore, for
is inplanted between sclera 8 and conjunctiva 9

examplp bisetuciigdhe ponseafiativpel dissolved atrimpiow; the e forematrix as
dﬁwﬁégfh&gﬁgth body, the physical characteristics of the
Fug core can be adjusted to conpensate for the

i ncreased exposed surface _of drug core, for exanple b
[0080} ¢ JiheicAtys @Re SkaHERATtSS GibegherL e Hlpéﬁt%@inr?e@ainﬁty i
i . f e BSredlBRESHDBY dBRKBEMherbPOBPartTifar th
tmaw%gﬁgg&gggsgﬁgggﬁt gd?ggedescrfbed herein %én ﬁgh' Te
structinep Hesctibet! with acfomncetoyFigd. 2A toQdesn be insplericd hlopgpspunctal plugs.
Many of the.cores and .sheaths described herein, in
Atterggpity ety S BEoGEs Bt HRaE ot FEREed AR SO bRERe ¢ groe
core, $Hef-bodd, dnfd/FIhSHIEe st BE aitplastcd wathaha fetditidalePdments and

pl ugs. Aiternatlvely, many of the cores and sheath
occlusivei¢lements desoribedihéreinei n can conprise a drug core,

sheat h body, and/or the like so as to be inplanted
[0081Y tFig. tesHomisedrb B eeidabit® dndusieinkd silause hplaRI 0D with core

descri bed herein. _ :
comprising an enlarged exposed surface area, according to an embodiment of the present

invention. A drug core 210 is covered with a sheath body 220. Sheath body 220 includes an
opening 220A. Opening 220 has a diameter that approximates the maximum cross sectional
diameter of drug core 210. Drug core 210 includes an exposed surface 210E, also referred to

as an active surface. Exposed surface 210E includes 3 surfaces: an annular surface 210A, a
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[0081] Fig. 2A shows a cross sectional view of a
sustai ned rel ease inplant 200 with core conprising an
we@ndoangpaws exposed surface area, according to aeCT/US2007/088701

enbodi nent of the present invention. A dr%g core 210

cylindrigal syifaecetl OF and an eslﬁéatfweo?d@? ulasisurfpce Qdyh@m outer

diame eﬁﬁ{ay g%ﬁo%%a?&qﬂé H)g %%Qécrogpg&'u&gal %?Qné?@fb Pa' %i @'an inner
POXI Tt €5 the haxi num cross sectiona i anet er

diametet ticht wgprogineatedthe oldetidiamoree oPddindrical wdefscesdl 08X ﬂi}ﬁm‘ﬂlrface 210C

urface 210E, also.referred.tp. a urf
has a %ﬁ@s@é@agmafchesethg fipmsteraf &a!é%dorscaﬁwgaﬁeéiég Bhe,sirtcs area of
exposeH&if Pa@@ﬂ?é@é »th@Eh 'oFfHe aF&s oS il BESudd OB @nd ¢ ?ﬂnd-’rfb‘QI surface

sur ace Annul ar surface 210A has an ou
210B ahcherst wrfatéwatO(épﬂne:surfaac ersa ey beanéraased by dassizeefidybndiical

f cor i nner di te hat
Surfacﬁﬁfﬁaméi ﬁﬁﬁ&’é?‘?ﬂ“ﬂg ](29 lé‘lldqmlg'r%?rbgr aF I (ioﬁ%lé (%al surface
210B. End surface 210C has a diameter that matches the
[0082]i Fige28rshots @yerosa aqut@aal \s@w Phe sustaipgl refugee wapland2O2 arithga core

of ex osed sur .
212 R PEL G587 U s LA A A e ot e
preserft il efitioi. A& §he&atbodyT I Méﬁd@@@er&fo@ﬁZ IRyThetrdanaemagest day be
the size of cylindrical surface area 210B that extends

releasghfigmethe Fors e ges&rlb?fbaweamos% spdres 29992 | Fpigpprogirgately
I
coiod L5 10y R Ry s SUUR. DRAIBLF ¥ s
the expafed serfacuréactadrag earc212A, according to an embodi ment
of the present invention. A sheath body 222 extends

[0083?V¢{:§SC 9E&nd 2D sh-gbﬁ)etré' pRed VRN AGSREctoRRl HEwS %s?g%ﬁﬂ:ly, of a

he core as scri bed above. Exposed sur e area
sustai el ease iapband 20Aeitl adrog pore14 Ccml?l’lblélgél redyssd iexpasedpurface

SETTIEMET T R TR

withid H§3th $ddg224 2 €hédtkl bedy Shwludes sPaaul it @nd POrtiohQI8A that defines
sectional views, respectively, of a sustalned rel ease

an 0p¢m1pg threughouhioh SRzt U edmmds 2 Paugenip Pl 4 inclpdss pegxpased surface
214A Siga(%sss e ftl?e[?gpeﬁ{lg 3%51}4&@3& 9151%(:@ @é %43 g a%fglltl?éi!élj% 2D that is

Inven core I'S enc
less thantalthdximushdiaiehsiondyr S2dpl&Sh ﬁﬁkhmhﬂ djanieri awbasdizsg eore 214.
annul ar end portion 224A that defines an opening

[0084’ E?ﬁ%?ts%%q N GRNE! Add of% 6 Aed feASe ﬁl%lﬁntzz% with a drug

an exposed surface 214A that rel eases the
core 21 Beompeising an aglarged eErpsed surfagrarerc] 641 wah hagelktigh sntending

e b S5 SR RS’ B 5% 16 ctdes

indenla8841 61F 1 The c%ﬁeﬁzﬂfb%n@lu@és%é\‘;erﬁefﬁ{%ﬁ%%%F\é'xfé\ﬂdﬁfg ffom the
sustai ned rel ease inplant 206 with a drug@core 216

indentatinpr Corerj 6an C@rﬂr@r ‘géhi aghgrdsbatlysdA6F Sheathibedy 226 1% apien jen one

cast IIation t herefrom,,ac
end EHRYRF RBSEDBFS EWERBPACRT TSR CoR: FReDlstdh pRoidy the shape of
an inveREd RS RRetaNHLFEral i Mexddifiloutd i@ fEds iikleh@atib® D161 to provide an

i ncl udes several fingers 216F extending fromthe

incredse ifesvr et anga obg¥Rosed girfase by Sheah badya22inalse Wclblé@wﬁngers and
has a 6404l1at08 %gttpen? Ay matfed SorREH ON one

[0085] Fig. 2F shows a perspective view of a sustained release implant 250 comprising a
core with folds, according to an embodiment of the present invention. Implant 250 includes a

core 260 and a sheath body 270. Core 260 has an exposed surface 260A on the end of the
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end to provide an exposed surface 216A on drug core
216. Indentation 2161 has the shape of an inverted
w@ove/0833e8/er al fingers 216F extend outward froP@T/US2007/088701
i ndentatjon 2161 to provide an increase._in surface
core that permgits drug puEEtian fort ge éumlmdmgswatrﬁe%éi&y GpEe260 also

o EEIMSERE VNS 0P 08 o oS! GO LBt st

delivewddemitlah tlee walsmaiofide implaaasWithrthisamdire43b th e;qmped mrfage area, folds
core with fol ccordlng to.an enbodi.nen th
260F lﬁp@g%warﬁwrﬂ%% theyapgyifABepEiEom ﬁereu%ﬁgs}n@ L BF"@’ origaen fluid
and taggg@t}@ AlinCAEY Boifs 2661 fe Zitheda R 1 RKRARE IS Bffed in core
on the end of thecore that permts drug mgration
260. €loannkle2 (G camnads tegthe ead obthe cewrto fan loprerfihgiindex pOsgdesupidce 260A

udes f ol Fol d F i rease
and oy P 8 o Bt RSN 26Hr P Re 8RO SR e areaof
core 26@lincheles dxydst kit ficB @ 6UAlthiTes @itectip@xboiel adthe t¥ oA tdab Fifim fluid
i ncrease in exposed surface area, folds 260F increase
and theisuifages of fodds 2605 thaterapeesediodheeer o tean félar Buids viaj cenpection of

chann%’:lrz%gte\g%lbg{pé)ﬁsgc? uortr"aﬁ% 6A ldtlﬁ al%r}gar o%rt&?tﬁll rrpgt f g: ﬁgd

in_core 260. Channel 260C gonnects tg:the nd of the
0086 o Fég- 26 ARVERSITRG 17 @b 65 & aussainscicleassionplaH vith a core

comp 5} SF8 008 B3 pORALAL b GRLIRS 2Rl T e
axis, aeE@dsedo aoefrbodinkBOAf thi ptesest idvendion implmto’éédnclodﬁl’aecore 262

t fi fluid d.th f
and shepbody 272 oAt s eh B g STaR e R e Pl 6718 tha
permi%Qii‘ﬁ?ﬁﬁger‘orP{o thO ARRIndRBACarWr tdar EXRIREH Sove282Q1sdGRAudes a
and the tear or tear filmfluid. [0086] Fig. 2G shows

channgl 3$2€Cs r@@m&lééapemprgasea t}m»gtfaqtth@da plethe ghannchyyith atpoygus internal

S
surtac257% Gibn e PR TR PR sband R o fime! 2026 sigpnds o
the en@dX%if $he o@@@ﬁ’éa‘ﬂ ie s*e@ s@facezoodiofeiy coné. Thesupfaes enh of core that is
i nventi on. ant 252 includes a core 262 and she

expospigyth fzvlzw@érre theo tean er tgar Bhop Buidran ipgludedho gidegd C?We262 that
s oo LR P, SRR Gl L L 0 st Mnigaion o

the thd:rﬁpéuﬂldagelﬂ ffdmnml262 GRCtheGQeamoratar FBDCGiid andtsgs trehtenent area.
surface area of the channel wth orous ,i nter )
Ths, 510 L EXISSP B atrch SO R e dhs e SREeg e J00A th i

directRARHISH b BR €A & tedFARNRId 2P 508 ﬁ%al%&rf&&@é@? Qhaﬁfls exposed

he core near exposed surface 262A of the core.
to the sear batear filne dusk viocamnedtan df shaxpb2eC withtelposed surface 262A and
th urroug& gﬁﬁ$|UId tear or tear filmfluid can include
¢ teqrpL tgan vy core 262 that is exposed to channe
262C. This increase in exposed surface area can
[0087] ndiigasbshawsreanarmpectbre i of hevsipaed teéeaa@émlalftr%ﬂmﬁwecore 264
262 into the Le or..Legr f|In1f
comp s pifofs ChRabS Wirileal e o st B Sfbogimggt of the
inven®@dn. Clgdptard 634 Grluded cbie PB4 @xig olseath badyf Hae EZ:@G&%dtshﬁ’acd B4A is
directly exposed to the tear or_tear filmfluid and

ocatoonalepreadts o b IRopoEkrinee g e ther

locatlé@ x%ﬁs?%gifséés%dgﬂ; héﬂrg%e%%gtﬁgj%'tﬂ@sﬂouﬁ&ﬂg Rk or tear film

fluid. Core 264 also includes porous channels 264C. Porous channels 264C extend to
exposed surface 264. Porous channels 264C are large enough that tear or tear film fluid can

enter the porous channels and therefore increase the surface area of core 264 that is in contact
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the tear or tear filmfluid. [0087] Fig. 2H shows a
perspective view of a sustained rel ease inplant 254
WORER/0881¢0r e 264 conpri Si ng por ous channel s t oPCTIUSBATEBS701
.. drug mgratjon,_according an enpodi nent of the _
with 535 RIEF i ﬂqurpp|Hrﬁsu2feae s p{ e SoRdng InEuostoshe spFpunding
fluid t@é}‘w t&?ﬁlm%@ﬁﬁﬁ:d@é‘ Hedfer $894tel §f LRGALISY a8, V\hﬁ] @\Ancrease

core 264 ough the exposed surface can
in exppssi sturﬁac@m“eatpomdsdlalh@&lﬁ%ﬂcre&@pogeajlogmfﬁmtbe@ﬁmc agent

rom ¢ Tod it 1 esBoB S PR il e g A

exposé’&ﬁﬁﬁfacé’efe@% c61R BN hFudel tep %l S de 268 XRRA S d ety Bosed to
26 Porous channel s 264C are | arge enough that fear

the teayroritmﬁlmuﬂum andﬂmtﬁmﬁéﬁuréméhattlh@(q@m%taéh@Waﬁfpretle@r felmgfluids via
connectéoq (?]ff p%rre | %é\l}eet 28%(2 r\}verchselil(r ! a%u (fea%gf rtﬁeré%f" of tré?r film fluid.

A or PR TS
ea of the core that is exposed to the surrounding

(0088} | gl 24 8w o PYBRECHYT Vigwrat gisystained trdease fmelapimndrwith a drug core
266 YRR o EROSL SRSl Kok P BEARARERLT o e rosn
inventivrg rduig@oredf6 6t ib pattiaBy apentd withgaheatli boxiy Z"tﬁrtthathﬁcdendslhbleast

he tear or mfluid and tar

partialbp e FHETBLaD toe%rsj S P BRSSP ERAO oo s pody 3o

comphgeg 'atma% p&riBR296S S@Bﬁ@&ee 565% shiftade 165 A0brbORIES ¥n BRRASED
to the tear or tear fil luid and internal surface

exposehsairfacs arsrpbeettht @hetaﬁebctcb'a rA oross segtiofal lappafof gpaieexvexgosed

SRR o DSORGB AR L3

In addHiE® tRe Q@%e‘i RESsE kacBoMaleeatorives Speved o6t fice26886has a larger
i mplant 256 with a drug core 266 conprising a conv

surface rprasiog te thefcaaeeotiepe which sxiendgotya ff@ﬁ‘db@?@fﬁnﬁh‘%ﬁth body 276
como 5 SREA b 2B R0 205 1S MALH bRt o

suppoRtab theadrby conéad hdldufjug osre 286611 placeliafshasth (bomy 2%6.eRipgaed76F are
surface 266A. Sheath body 276 c?qrrtgr i ses

ft .
spaceq apart 9rpepmy droacpHTRHOeliYyB desacas i b R deap est&%gﬁwha@sbe&ﬁeen the
ﬁngeri\nﬁfo%%%qs Q’%@Dé)&?n Mt&/gﬁ%n%hgﬁh%ggz 874. hﬁroﬁhﬁ@ﬁ@ZW%n be

cross sectional area of convex exposed surface 26
pressddSnivardge ejechdmg aorr 2iesrae shdéatnbd dyad da [ofig soizf266man bc mplaced

. fsheat body 276. Inaditio tag the |ar
with 8P hes S gleatir SAPRAOPRBA YR B sLBaSarT H08 cosaRo s released
most & th&lt@elpedtit i 2ae area due to the convex shape which
ext ends out ward fromthe core. Sheath body 276

ek e T T et

compﬁﬁﬁ@ ah @xﬂb@écﬂsﬁfdé@ afed rvﬁtlﬁsféﬁeﬂaﬂsdﬂ msh like SlembER %@Eyaccordmg to
rs 276F are spaced apart to permt

. nge dru
an emhp@rrm @ﬁthﬁ peReRtiRveatipe Pang epsc 2ebis ngrtiallycovered mﬂﬂu 4 jhgath

vy B84 OGS4y L L 00 45RO A 2.

Sheath Bw@r 278 scongjrizes a sliafgpaatioe2 2806 Sdﬂ)hnus}hhhé mebbeis 2586 .extend
core 266 can be replaced with anqt h?r drug core
outwaa«i frem de SPIS2GE PNAPEOVIG AR INFISRSC EXRPICE STecEareh i dresprase 268.

Soft bAMR-11&SERbEEEESE are also soft and resilient and easily deflected such that these
members do not cause irritation to neighboring tissue. Although drug core 268 can be made
of many materials as explained above, silicon is a suitable material for the manufacture of

drug core 268 comprises soft brush like members 268F. Exposed surface 268A of drug core

20



10

15

20

25

30

nost of the therapeutic agent. [0089] Fig. 2J shows a
side view of a sustained release inplant 258 with a
W@ 2008/02883 conpri si ng an exposed surface area wWeTUS2007/088701
several soft brush-like nmenbers 268F, according tq an .
268 alsprishider ar indentatien 2o& such thatwtdenst ®ROTtER 9f %Rﬂsé‘? SHEcE 08A is
conca@c?.”i ally covered with a sheath body 278 that extends
at |l east partially over drug core 268 to define

exXPos urface, 268A. .Sheat.h bo 278 .co i ses
10090 g elg%%oiwaﬁ S 6 PO TS oRE TS D i core 269
compi§thE R ok Wap kel SAITARI MO AC 8RB rd RSt AHHrRb QIneR A'the é)resent

i nctfeased exposed surface area to drug core 268. Soft

inventony sruigideee 2(nib prgiallp 86vesedwith ssheatlh bodin7S el ¢xitends at least

.and easily d C such that t er
partiaflf e s frd by e Tt Bher e PG O Shllth 0 270
comp&¥% @ sBHB p6dion RF9FRABN Ak d%gﬁsédm&ff@cfd Bospragidex] iakreastd exposed
above, silicon is a suitable material_ for the

surfacg@raarabevethe sheathibedy. o cEoss sertiopdiF s coryd cxpprdiurfare269A

. IS . e 2 2 4

o O RS TPRSES s 08 Pl 7% B

the lafger érosyseofiorek presscbnsen ExposeaBfice 23620 hesw Brgdr 00Fae area due to
Fig. 2K shows a, side view of a sustai.ned rel ease .

the copy} sispe SBbSVIPRS CALHREGNIRT o6 TSN SERENE EKsing a

coil O?ﬁ'f@??ﬂtaﬁh'&f @GReAR BOdy @'%’r: Of AL Mt @erRéht 98D @8k H@F‘lltp Bhted to make

e present 1 nvention. ug core 269 is partially
retentmmederacht B89 hiomompetaile body 279 that extends at | east
partially over drug core 269 to define convex exposed

[0091F UTHi&C 8 A26 3 sholerdichtibweitmer ted BREdnHRSs Pursthadl blugs and

portion 279S. Convex exposed surface 269 provjides an
structiines teerplrase GRIAOSEIr 2gent 4l capwRPashERervEHS aspiding to geppodiments

A cross sectiQnal, area. ; .
ot Ry A P 0 e RN BTG B RSG, Bon o
describé@ OfS. pheaton 6106992 Eatitled " @plethdlimdninsert tdmethod dor sustained

cross sectional area, convex exposed surface 269A
releasg of megisptian iorthe 6yan ewust B e NENe Ogéﬂb@@%mﬁé 5 %89116%1?6 full

disclo%fé%%??@i%&ts \é\@dé)g;ﬂq&gél REre 08 Prefdied el ﬁg%feg&vgilr %ﬁﬁﬁ‘fclu%g Sny of the

wire-s attac to sheath body ~
therapttflc agaiteddscbeddicesir g tre8 dptieal dofectiof theomeetdr examplk etropine to

retention el enpnt .289 bi pconpatible. [0091] Figs. 3A ., . .
reat pgOEOL MY of BTG ehioh DR FEIP BB T Rt iffusion,
althogﬁ;&ﬁer% Aioh WedcHEBSn! FrepBbEREE t herapeutic agents

t enconpass reservoirs, according to enbodi nents of

he_.pr nt invention. Struyctures Ltable for . -
10092) n S5 B BR S Horoirey Revigr e Bl EoaHs S Gt gt arrsugine v
an enjbddithent 0P pré¥ent iBveh¥on O A ophittalrhicaflsertQ32tih shoWitin the form of a
Insert and nmethod for sustained release of nedication
punctaloachderyih a resesietp4 desighed ivasieregnd cdensa thesanentie pgeat onto the

20 the full.discl ' 1S..11. - F1C:
o380 Ly 35 R SO E BB 8 v ot
or otHePgisé herrASton 6 flegibhd hatdeal; suched sthieomss, that & impeatheable to the
optical defects of the eye, for_exanple atr ?% n% to
therapeutic agent, which will fill the reservoir 334. Reservoir 334 1s formed by a channel
through the interior of a body portion 336 of insert 332. Preferably, body portion 336 is
flexible, and may even be accordion-shaped to provide the capability of lengthwise expansion

as it is filled with the therapeutic agent.
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treat nyopia of the eye. The mgration of the drug

fromthe reservoir may occur by diffusion, although
W@lzdi)ems;mltgr ati on nechani sns are possi bl e. [ 0092(T/Bs1907/088701
ers&ectlve view of a punctual plug with a

10093} e§éi1\réﬁemngat@é~‘é dd Aga @(dlaaﬁtee%ﬂﬂmpb@ﬁfhedflSWZﬁp dlacegiterior of
e o 544 BRI LASES FRS RSl VIR oo
334. nesigne domtﬁolslhead@war}obfraedpeaﬁe tlidngreape ugant, thggedmeant o pore 342

may b %Eﬁﬁé:‘le{zfegﬁgf:?{gplhp 1 elﬁge#)?t 13%260 Mgg%}obglg to(:i";r)orated herein by
referel%eh efHpb S ook T8 vhdrBufic fagé?% i eB1dVRY BohPlesert¥i? R38%nto the tears

'icone, that i's I nperneable to the therapeutic
of the shegmmal lakleivdteravihie thdrapdutic hgent oxeesy o ¢ye313e1ps swthvbé tears and

peneti5aghciiedt By eaat Rt b s as B eFaT IS asgigy Rauted, an

enlarge® bmb drivorf23 ssmgy B bMvﬁiedQ@HelE&h’c&é/% iRgert 332 within the
accor on-shaped to provide the capability of

canahmdngamlgetoexmdg pdditieral volume for raseiyoifi3gh ag prown.
t herapeutic agent.[0093] Still referring to FIG 3A a
[0094F OlFI@r B8 kkovadiOschemBanE feptdientaticesfa @drted cbhﬁgxextﬁcm mtbr
of the lacriml puncrumand is %rOVId
medicgiign WA thf EFSESRITAAR 8 CPRIACtTHHDE EXiEFAbfeaT 9% - aqefrding to an
embo h‘gﬁ{ oftBe Pfé@ér{t%vetntl% defd %@51'3601?%3 irAReh hir ‘%mn (a) contammg the
erapeut c agent e geonetry of pore 3
most mmsémrmtedefdnas)f éhephedicatdn| m dith&: a fdid didiquis] stge, %Gmedlcatlon
) Vi ousl i.ncor por.ated herei.n by referenc Thr ough
ditfosffremhsoN (1)aF SpBatAEos JEHE™ [ RRAEHSbyBdort S FUBBRTEs
satura?é%%old’t‘l'bﬁ of B thedEationl ThBeatk6AtrdBhg hedeS4nMeas Be T(ﬁﬁled with
therapeutic agent m xes, as eye drops do, with the
desiretl @émensinmd apthedtmethe nserié 33 yemeds, vaperet}a conlddcingd

oo BRSO RRGAL S5 P b ey v

reservoRGBHE Ih BE altdib@ve edbddwhér] poré B&2 canabé ptdvufedaﬂ ¢theatbfn of an
to provide additional vol ume for reservoir 334

as

imperfheigmatered olacedpesr thpcallarsiis 340 b dvparmeable f s Passaes ofthe

medm%m’? preferred configuration of nedication within the
reservoir and its contact wwth the external tear flow,

according to an enbadi ne of the presen |nven i on
[0095F 1 GBS 3101900 ] EMERIGLR EnFIBRASH & Cahe: £ ARl g psed 10

form zggl?rlf 3&2 pﬁﬂ%ngr{@é &flicht B Reabdhn Fﬁ?%ﬁ@égeﬁﬁ thdt "én@drﬁﬁ&%.ﬁ a@rug

fquid state. The ne ation diffuses from
reservoagit baast(rm)tiallyt emch)ﬂechw;tha@ntmeab@ layer( &dcordiemioest enyipdiment of

e B e RTS8 B renion

descnfo&! ffed.swphih AQE SPUtE ol b OBRNSL(R9$0 antit1 BE " SuisiBnddNBlehdtSRNice and
i s made, or pore 342 could be si zed approprlately

methdgiyfor g@lﬁ@fdeﬂlycryg)f iafdresaengicgenial tpublished pe theurage of shism on

oo SPPLAEALEGETEbtsbHBHS! kSRRt el o

reserviolte&ah MdRdY anglo fitHEBERpERIce gBRE AEdcBibePhatitio eéer optias] defects of
collarette 340 that is pernmeable to the passage of the

the eygetdr €5ampjg atropine to treat myopia of the eye. The retention element comprises

any of the structures described in the '910 publication used to retain the drug reservoir at the

intended location near the eye.
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[0095] Fig. 4 shows a retention el enent that enconpass

a tube, for exanple a tube used to forma punctua
w@bkwg/osaml a structure to rel ease therapeutic B@E’U82§)07/088701

t hat enconpass a drug reservoir at | east gartlal

[0096kn ElGsberhgmecall yiBpsieaiasiae enbayead crasscsgetinmaliltugtrafipn of a
sustalﬁéﬁgggﬁd}b%ﬁglfﬁ%}g 9%@?@‘?%% r%\éﬁﬁ)‘il{ eﬁﬂ a d@g@gﬁlé’?ﬁge A dev1ce 300
includas & pelasablchacerilayet)3 B), aRabstarijzily ildpbrmedable iﬁﬁhﬁM\db}:Zﬂagaﬁ:servmr

314, b sags LR an S| 2a et ey 20, TR e Loby
comm&ﬂﬁat@?@ﬁg%ﬁ 8%9{ B e RRBriET4 ARE Herideo, a@@&@nbé&‘ﬁ)ofvb' With respect to

I sclo which i's incorporated herein by
port 224fiet gingé16. Thmer abeSVdand capd liormah bd dommred separately and assembled

t her eutl descri.b her ein. t t.reat, o
rogethgE £ BEaa R Be PO BYANETE BBt 68 b PRipfic clement
The pfo¥&RirPofferhbgdl €y @er 1H& 316ta86Ws et tﬁb@ﬁamitc ABORLY) ii15 RS erabiY or

of the structures described in the '910 publication

drug ogseedl 4 te flost direrghtibe qmterglab'@se edditipn i parha2q, gnd Hs @ssists in
raisiné ﬁ‘%%)‘/l@l%ﬂ c{éﬁ% trlcﬁ% %}{8 e%@l)ut%f%}lléoﬁg%gﬁr 3q6|1é Yormed can be

rates enl arg e Cross-sec ustration
spemﬂlfallﬁlcmtl &brﬁfsdablﬂﬁly aasdheehr toghelahdevlging stiaviuess, mptﬂ 6atube 312,

servoir and a perneable plu A deV|
and plagéé&r?@étw éoléh}b%?nt}rsmct@rfdog g, Fofigng yaPI?’Q]e St holt3 332 can be
r fr
prov1deggf§1{0a mn]%T fuBQgﬁ%Eerrlgg e%s]éeztgg ﬂowerﬁﬁ‘: o\afgl‘aer tgglég?uég:aa%ent(s) om
reservplr3d43 18 . A port 320 conmuni cat es plug 318 with the
exterior of the device, as descri bed above with

[0097] eSF@@Cg sk PPfdtenfidft cRAENR tHE cAdSmpdsbaal puneRRl giig, Mdch structure
cap 316 can be forned separately and assenbl ed

to reletasgélﬁnecutlmgenhéhat igneympages aghdg raservergnelasedowith a mpgagial

n i nt.e | it
permeiBisd BepHv Bkl fiien BRPE Ry EsfEBL piohBp, gructure
sultab‘lé"ﬁf ﬂ@@bﬁdr&lo%%m the Jprésentrife@itivfiate duscritieddn €S €Pa3 14pp. Pub. Nos.
flow through the outer |ayer in addltlon togort 320,

2004/@@&92t5hwt1§g@ I@?Hiaflt@bl? dedrhbpvingcaniielled relense pimedicatignand
method Rl?arch@l %Qxfle"\'\ﬁﬁtﬁgh TnGhe h?&f@ gf ﬂgrlagco'ttson]c .ﬂgﬁ%g 36, 2006;

espec osen or its ability to a
and UtSJ A;h;e Pub.os. IMOW@OS(DQMJB;:tmrtbd "'Leajpmd insertthabmg3dRrvandith

A GG oL e SRS UL € L0
name toE PRU 6@%{1&?%‘32@@62 tHeOful1 RIScRRGRs bh@hidhaie fn@&%oﬁfted herein

erapeut| ¢ agent (s) fromreservoir 314.
by refEteﬁce 5T]$thmmva1r cat motudo ameb%lﬂue mitegartehtic agmm@@&ngslmlsheapm to treat
tual and a str

opticd el 3 s erichApoRE Tl aea ol WL BRI

a material perneable to the drug according to an
[0098% T i imhtsmetﬂcadlb{ellwr@@@ rmtlagrima pagegin they shape ofr apunctum plug 510

for 1n§5ﬁr£éorhlé1§ X Iaﬁgglap 53 Past[% ﬁﬁ]ct\’%‘mpgfué}l@) 191%@5@3”2{ bd(ﬂ/\/ﬁ@tdeﬁﬂmg a

reservdR 0408 AEEsbrti @516, ladThred papliens Bhlard d eapietsd ﬂmvam@o terminating
control l ed rel ease of medication and et hod of

in a tipgAaf Adeumoryshged 32hisProidast over &g negk perdiop g obthe body 512,
and tHeSE &Rk R red AVLRTA nfRica 9826 is provided in the reservoir. In accord with

one aspect of the invention, the body 512 and head 524 are made of different materials, with
the body 512 being made from a biocompatible, preferably soft and flexible first material

which is relatively impermeable to the medication, and the head 524 being made from a

23



10

15

20

25

30

and U S. App. Pub. No. 2006/ 0020248, entitled
"Lacrimal insert having reservoir with controll ed
W(D eOOG/QKHI&f nmedi cati on and nmet hod of manuf act uPCNYS100H088701
me", published in the name of Prescott on January
blocorzzsatlbiweefertahky i and dles i ssgpudmgterighp bich it Bermeable t the
nwdwhp&frporated herein by reference. The reservoir can
I ncl ude any of the therapeutic agents described herein

10099} oGS el 4 bRy B Mooy felsioa Fl aehle agents (e
coating®RBdr i fb&%gﬁacﬁﬁfé%h&@j ddtordidgud tehioBfméhtd @tcthé PRlsent invention.

I'nsert in punct'um plug 510 fo
Structiires evitdbbmfor nsewith Itlmnﬁmt Inyemtomeare ¢¢ﬁ@nb@mmﬂm/bl&2@0$@©3 848

puotishf o1 BiFadien ey 16, 4R M0 81 Aot pBREIE TRES AR HEDIUM

DELIVERlYi DEVICE ANDMWBAHOMES FORDELYHER? OFSUCH PREATMENT
ead 524 is provided over the neck Eprtlon 516 of the

MEDI&B\A§ T6) PHERAE (URING SHEHoA DRIHY ERSE BEVICE!, in the name of Lazar on
reon 54 A4 OISR AR B LSBT O eBefiets
describehblekréid4o aest optidsl defecth dffthe eyt fdmkanpkalastreawmeﬂt nhdakéum such as
body 512 beln% made from a bi oconpatible, preferably
atropxg%pttregﬁaxypp@)g BIEYei rst material which is relatively
i nperneabl e to the medication, and the head 524 bei ng
[0100]Tad°éGf 6 eimvesbei mamprattmtﬂimn dphedfre |da1zilcsy 6@®fccorthng i embddiment of
cond ab
the pro gAY e I§eLBAThmiS B O opt G O a R e

portioh®10@h&as&cohl %aﬂfg&&lbﬁ 620 ETMeSsebdhdbods PattiohgsR0as dérrally
bi odegr adabl e pol yners) accordi ng to enbodi nents of

configures! gndeaseanged wraéﬁp iinphudeghe therapeatsc agent areatmesit mesum that is to
bedeAth the present invention are described in
Bﬁ*ﬁb82005/023848 published as International Pub. No.

WO 2006/ 014434, entitled " TREATMENT I\/EDI UM DELI VERY
0101 pegihedirgtodNpoTions | Rissiped, corEepr e removably

1nsert%\@d%rgg) T%}‘Foﬁ%%ﬁb%@e@% Ay«PErHré/EE% cHEY Gportibfof the

& ‘nane of ebruary 2006. The
body prioihed tixdayel évigrelpgrtienlaclanthe rfxri;tl]n@dy aontioaf6 19 hesized, configured and
t her utic agents d scribed herein to, treat opti
arranged gl BAOY b Do Ay, DAL POBRR PSP R IR Afpured within
the op%HﬁlQ s@?t (ﬁ)te§ QB A8 of Bortht 68E as@&@ﬁilﬁofq{orﬁim@m@)ﬁ%pe({tgﬂ@&ﬁlly function,

shows a treatnent nedi um delivery device 6
such ee:cfom@mp@p hhinking of theeytlidsf androy paxélyenithe eyeedn p@mlculﬂlhe

r eat di.um del i very device 6 a first...
exem BT O GO B S Sh iR M Har i B! @ Fggatian
body SAERARIAPdyuied {o PRcHRAB dafalg@Ne! atd the @@W@Uﬁﬁdluﬂﬂ@ehvew

arranged so as to include the therapeutlc agent or

device isscanhigyred prdipanged a@ itiremeigs B@utﬁds‘wélﬂééltﬁ pyngtyen pndrpportion of

themé QmR%ﬂ%hg%&hbgﬂ8§$ﬁ ko&ﬁbﬁ configured and

nged so as |nserted and secured in
n opening provided in t % nor e rei ular%y, a
(0102} e dpstdpody partion 610 is con 1gura € in any nufber of ways, for example as a
solid member, a member having a lumen or passage defined therein, a member having a
passage passing through a portion of the first body portion, an open compartment located
within the first body portion, and a body structure that corresponds to the structure of a stent.
A stent provides a scaffold like structure that can be arranged to form a generally cylindrical

shape or a shape that conforms to the opening and passage into which the stent is being
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body proximal the eye. Mdre particularly, the first
body portion 610 is sized, configured and arranged
WG o@R/08318% V\,hen the first body portion is InseP(E"B’USZOM/OBSNI

t he openuxg Is secured within the openin
inserteglo elierfigpt Hogy pogton ) iveal i copstracted ofipry ofa gbﬁmof hiagompatible
it G B e IGh R 50 P S
nitinop@idkiek ifaanneraadplatiys thattode seertgsh anmmatepelmhagpctamstwsesultable

eye i.s.a um of  t an b t hat
for the ey fie) SEEh et At by SocliRP T P areTetiel e
charadt&rBRH A8 Béin RN RIS 8hd NG -Yendi@ivinge 1S configured and

arranged so it remains secured wi thin the punctum and

0103E1y ort I on {;]ulgrl[qe le%fj;‘ aol tp? ?P?l)%%vglour%(o)r?fIc'(l)unQi%%nriann@%l2 that is

confi g@l%dlftb gakﬁm!a{eemsm@nyf the! file body pwvéiva 610 @ito meadﬁehmgas w&ll as to
solid nenber, a menber having a |upen or passage

mininyes sigficans gpama and( aramBBTto rswlwge af haovarjae s&%.fﬁg body
h
porioh S QAL B L, B BT ey i AR 868 ppin

end 6 2 BatypattandCorgeretalighemopheasqabntise fist bédy Ixtrna)n: end @l 20fan be
a stent. A stent ovi des a.sc ffold I|k tructure

configieh sodbpreB@ AT} %mgtéer ip gpATERTALe K é'h“e‘r“&?“ﬂﬁ @gﬂcpﬁla ARk For

i
examAE ARG o1 S RO ) o6 GO TE b e cARBIILTS 1R flnction and
use offthe Stst budiyortion 61 @wolilinedlve picscinpotissucoraimembeany astheefirst
bi o e,materials as is known to those

portiog I?Hﬁtffsetlf“%mf%%gg d‘?h Py eA8et al s such as stainl ess
steel and nitinol (nlckel-tltanlun) and pl astics that

[0104have as embadintenbeithanrasentanveation.4be gacpad bedy rajtiempP@comprises

he i.ntend
o meniBdeSie kb B Sl Bpuplty el RtBaShalil of ch SN

devicd)®n cbitigth@nislapydied seoietlj atfadlged ¢ribbaddd ﬂor’theﬂﬁl‘sebody portion second
articular_enbodi nents, the first body port

end 6] hesingley ofr eRPes pbtechnigugsdmewmrty e akiflg! indBF prt sugteas
adhesNé? %{u%h grge&fndtblaﬁ}ééblrtﬁh ol %’ccﬁl@ﬁﬁﬁéﬁ%o%@ Qo Lt Porte % more treatment

to mnimze significant trauma and/
medluimis g plrroyldem dehigertyivehicke @fstrubtere pechi asg: rastnkh)e rrfddnsm that is

portion is being inserted therein
constgeh 1 Ar)e SRS e R e 0T Mo guay TSP So G pogg medium

canb 1%1635&1@51% A n@dr fg&ig?é%ﬁhr{eﬂ BRASAN @ﬁbl?ﬁs]leasé'ﬂ]? rdthihilg

ody portion end 6 an be configured so it presents
mclucm be!nld ta hmmted 5 q;@ppmﬂmoatoé tedreatrhentinradéurasyi withincth efiucture

compggin ey e Rt o i SrRENUM el RaRGony

portiod$20@hn tABprhdelSthedith RARdter, 61 Bxatiplk 8 povitdr Mlat is formed, cured
prercing 0? ti ssue or a rTerTbrane as the |rSt Ort|0n

or otherveis¢ apriventiniely REAsessed sidhk thatrihis besded ‘@ﬁbﬁﬁfﬁ@bo‘}m@mn sgeond
et 6545 TR R R, P BRCPHNERE U o S

descri@hblﬁ bﬁ@e deaoind ®odpsttish ateddcritddda 30 2006/10¢ ¢434an
encapsul ation device) or coating that is applied,

[0105§ ggfgg}gg sh@bd A& HioR el ARRE 8t LR bh ERheRO enfRF fdr@Bmplete

insertion into the canaliculus of the eye and a structure to release therapeutic agents that
encompasses a coating on the retention element, according to an embodiment of the present

invention. Structures suitable for incorporation with the present invention are described in
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end 614 using any of a nunber of techniques known to
those skilled in the art such as adhesives. Such a

WG ewsngBlowdy portion 620 is constituted so as POI/US200Y088701
one or nore treatnment nediuns, and provide a delivery

U.S. Rap e 5581038 entidled ' dntragaealicalar implant fox heyizogtdicenalicelat
' i 0 . | I ' e

loc BT P38 e FLREIBRLILAEIRLTR SR TE1 90, e

disclofet efsaithtif afcerporaed hurdiarbypefetaicer Thaefithexapeltid agest can include
Such rel easably retaining includes byt is to Iinit?qw

a medicgtigdaneampls  HegmephedPRUAR AT AFRAIRUIR(EORt VPR Q1 thesye:
structure conprising the delivery vehicle or

[0106Bt FUGt Uslawd 4n iaipdant ifer complaterpisatiou inth site ¢anealigdesorfdhe human

d Y 620 i ' i, al.
eve B eS8 305 STRE R o SR M ptant
is conSth B 1I6 0 FRRE QRN B 8bdonAHAR N 8¢S W PhesklRBled icbnfiguration to be
bonded to the first body portion second end 614, as a
mounted $aithe nose Nuaftihg maplemdmpend ifergoading itrvei mpdigatinn. The illustrated

contFEFSH B9 po 30 BRalne TR B e B SR or v
part ISP @\be carfied ietdbgane hdiENhoidfat theawpposieamdaThedeanghitations can
menber for conplete insertion into the canalicul us of

be loagpbonty éheimtragangtipulaninmpiant fmp &prdeed ielasafRsaessdo MfefresThis

releast QRLICHERRETEGR & thOA R Qct?c#h $fiRe Ed SIALdoA 1 REBYbor example,
according to an enbodi ment of the present Invention.

to distobui¢citiopa to thetratdcke dfahe eyecor porati on with the present
invention are described inU S Pat. No. 5,053,030,

(0107 DtE d 88 and!sH GRGARANIEY bRIchIRAARhcRFash Pk bRlgs and

anaf i1 cul ar bl ockade treatnment of the ‘eye”, issued in

structtres tovzimesothetdpeuticcigents UGt eodmmpass thedead pertien piithe punctual plug,

scond 5 8RB et it bR BRGEL TR} el o geororation

with tHE HieSétt ientib P hreQMsdVeg iR ULS. Pat. N1 B, oa0 dis0ersided) "Pnctum plug
atropine to treat nyopia of the eye. [0106] FIG 7 .

and methoddonineatimglkgratocbniungtovips sipea and<dhariophthialipis atiments using same”,

. anal i cul us..of Bh, e j j j e

s 0L b RIS R0 b BT BELGRR By oot

hereirf®ly tef@bidd! Théheddpoetsisianiatlade afy dfihe therdpsutiodgehtstdescribed

~second part M having a presel ected configuratiaon %q}be

hereimig rrabopticd! defecthobbe Rye o HEMMHRENNg fRteahgypRyp of the eye.
loading it with nedication. The illustrated

[0108¢ orifiitlgrrextinemt of @phthhlnip ailineis vderain & desitediofpreneuit poddsecase
conpl epentary_t.o the nose end. of the part | to _be .

the draRAET GHOCHBRY AP CE BN GO 588 e, e PP LAY ither o

both RS Eppe 9h s Blvl P Bas &RNo BE bl RREEBY £ Ao vaBR plug member 820, two
Intracanalicular inplant Inp for timed rel ease dosages

respettivetembodireent ol whick kreasbewnon FEGH0Y Ak ands 8B, Refeming igitiallyio the

refl ex ican of the e coul d.be use ro...
ermbofifasnt PEPI. % K i b e O pAEH bR Fnt TR e P orgn 2. o
middR¥Rek b0 pdriiGis 8284f nfbwhBt Shalwr BReMritdn Bk 6fEAldS smooth
t hat enconpass punctual plugs and structures

: to '
disc-likglhead portinn 8ap efitdlativabelatast flametesntspiug smpedimeapdP0’ of FIG.
. portion, of the.. | ; , ' . .
N T
blunt&dip aibaeb bortionrseey peoylaidrieal middle portion 824' of substantially the same

dimension, and a dome-shaped head portion 826' of somewhat smaller diameter than its

counterpart in the embodiment of FIG. 8A. The head portion 826, 826' of both embodiments
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with the present invention are described in U S. Pat.
No. 3,949,750, entitled "Punctum plug and nethod for
W e@ansngs ker at oconj unctivitis si cca and ot herPCT/US2007/088701
ophthal m c alinments using same", issued in the name of
may bepeasidad, tidenpad as anltermngtre: tor grasping it waihdercsy Mathor central bore
h r r;
orenif i 55 SAARRL B SIS Nl 1101 0 g
releas&lRé gfip b thdugbdit iomumipalated foi insdrtiogfas htwimaftict descalel,
for exanple atropine to treat nyopia of the eye.
0308t D ehBSieRRIOTRY inOdniBR M ALE S22 RbOVERr S
1 rt t 2 ﬁ] head
[0 09(tihlg)s c?es?rggdl > revenltrl onr ﬁec{@agg’e t he drai n%\ e of e e
portioh 828 |8ﬁ8l rrfalylh'ed)f mmﬂﬁaatlom@dpmgnahdﬂptbmommmabwh aS FEMA
erture in either or.both of .the upper..an
hycroP REpoiieG cxriviis BebiBeRates ey SR TR fo store and

lowl ke 8RhaliiO diugs REGE ieY&aLIRBP BicTRithEd 6t BAthe MacAffl fluids.
SOW}g&gp\/\ﬁ?n&gl%}s 8A%and SBy Referring |n|t|ablmy to the

o110F TR P e M ARSI 8 gy o

punctitipfig R @etdrided $2¢. A pOREING. 29051’[)|1@T6ldj t&mﬁﬁlemstlbane of which
the tip, and a snooth disc-1like he portion 8%

is mcmmrated\k@rayn burefeienes oigelesan by WéedpﬁoLaf@n@ ABYBFtH U zed the gel

can sl 305, 0 pc AEE B Moy b B BROELHEAARS o

50% great&rathim perfirstaitarB@er’. , T}E gej/barrtoirmscdtlto mtmplaetlymﬂnera@nutlc agents,

824' of substantially the sa mensi on nd, a,.
for excRBRle "SHp & FRRET O YT cd BNt SRl Ggly dppersed, and the

gel caﬂ @Wg%futé bbtR £RHRLR0RES atith t‘hﬁ’l(ﬁl@bl%#éﬂwﬂé afdnts are

ead portion 826,
describediondy r%eﬁtmquabépphWIOGé\&b 6D/f55@é§2,r€é1@t19@ "%mlctum Plugs,

al.ter ive t t.n, f orceps
Mater%%ﬁ:gals%vdﬁ:eé 315%%?1;?8 %f;\cghlclébsalﬁlfo ofate\éﬂrhéfgeéli?\l% ret‘fﬁrgnce, and
may BRIcBheiddneitt ihe gefs 228 dbﬂ@@sr deBériederdi@ provi de a

rel easable grip on the plug as it is mani pul ated for

[Ollll n,gﬁgt ?ngﬁ?v%sa S{;ert] 12)5 :%ge\gﬁeeﬁl Ith%ﬁglfc{] l‘rﬁ)ﬁ?ses Lgég%]:al é)%éﬁfdtaaﬂe&-ntwn

elemeRihiat €ltbaphiset Haol@adnplant, BMStﬁRﬂ;re%%l,eamheﬂapem agents that
medi cati on-i npregnabl e porqus materi al such

encorpigags eRAHNER BPRHGH Jerilte, relGRUIORSITHENtL A9EPTHINGO 4B sPegiEgt of the
prese 1“&%@9' ét}%?%gﬁssﬂab gl'fﬁr 1|nl:<l)‘r§orahgn $i@tRe Bralent iWh¥on are

i'spense o rugs he eye as they are
descnlbe@ﬁh@x$ @att Abpy. Pite Noa@0®5f92329l72|,| amsltle@ CDmg]dehMerama punctual

nent, thera ti.c a reln
plug’ TGP BGRna o QBT HRPos Dy 200 Hiss R adfefi i efen s
1ncor%?l Refin NPrefezBRR/ 0197614, the full discl osure of
Ichis |ncorporat ed herein by reference. A gel can

wmieo# o bl oML DGR 5a5k 4 G 2P
mserﬂcﬁ'ﬁnﬁﬁﬁ@ Bﬁ'ndﬂél%ﬁ@ﬂt@ré 906 oabzosye BOYagt fahethetcandlicuhs 922

first dianeter. }?ql can be used to entrap acti
commuégatipg mlﬁhdhggl@ﬁme 8g 9&% bt 18raf SORPST HTUFEE 8bd pescted to the

ugt.ur £0
outer gﬂ% f ﬁgm%l?qcr\g%%ts &%&%S@ﬁ%{ﬁéeﬁﬁg r@gb an F@(:alﬁgg gﬁe?%ﬁ?lﬁgﬂus 922
againkthBe flawiofidars Mao n}mwrﬁabeowﬁaﬁel%4a§“ hatanaoesioacnurberdls are

in US. Provisional plication . 60/5
used torfiesignalg furp@xﬁg@l%lmpla@garts or example upper ang ?o%grzcanahcuh 922a and

922b, each with implants 910a and 910b, respectively. Implant 910a is a substantially

cylindrical and solid collagen plug that has been inserted into the upper punctum or tear duct
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Materials, And Devices", the full disclosure of which
is incorporated herein by reference, and may be
w@eovbiossads wi t h t he gel s and devi ces descri bed Per/E52907/088701
FIG 9 shows a retention el enent that

1
920a, Lm‘@ﬁp%@@sv of tearp ethilg lowerumplany 9 b isheHey dike a|strawfpr the
posa 0 RER SR AL TR %80 908 AORUFHAY B e
912b iappdbibzkdtay tieHeweepwertino A26H. eAremisbrooacsapeld imget gogrer 914a is

formed B} A9PBH 6 0 LI 26 TG AN ETPCLt g (b GEian §1ibeimalant in the
tear dikt. eTH@ ﬁgﬁlhﬁ? ghd\@n !:én%e Bed in ARRIesfrtPeorManatfi) %r%’c%ﬁl@%mplant

entit Drug delivery via punctual plug",
910a dan blehvesmarmi mfthﬂmmec harghcdus eibimpant 92098an bfhEOSﬁtmnled in the

upper F%l?aillcglﬁlg gglt }ﬁ%l?,gial tylygég Haglr att @%ﬂgf (gﬁ icglil Bé positioned in both

canalig@ner al | y deS|gnated 910, having a stem 912 for
insertion into the punctal aperture 920 of an eye 924,
n |.on }
011387800 455, ETB MBS TRRORTTILREN 0 1 bR ffore b
of polg@e@ategal dt @hd 1|ﬁﬁercﬁmﬁe)lf tlerlernf orsinahe Sdter émalr ofk@stopyger, or over
agai nst the aperture 920 and sealing the Cﬁna|ICU|US
some ! elr partacehal the splentsiod 51Q. B or STERRISuFplymsT Bt igqbsorbent

to the é %pdi'efe-lr Fe St ﬁ{fﬁ]aéﬂﬂ ar%érft O PRRER LR ?‘%‘?la\i&qgr fl@charge into the

ate functionally si ar parts, for exanple
surroumppgmsamﬂ Aqpoerus oaabdormant ina@2idhcaradtefBivelydacisediiothake up the

. inmplants 910 10D, S lant 910a is
em‘rea[@ﬁié’lnﬁ}?ﬂ gﬁl“@ c@ﬁ}ﬁ? ﬁﬁl‘ﬁa&‘%l ﬁ@hﬁ‘e%{ %/edagf’gp | agen pl ug
that has been inserted into the upper punctum or tear
[0114Hudirdke she tear stonpine purstal pg, bk hoBaw smpteint provisigee very different

nt. 910 shollowllk ort @ﬁﬁ 0
drug atdg‘g?lgte“f’%& - ¥meRL Y apesreaslltha%gﬁrlédlrgﬁa or 3?:2% dis
particRAd R u¥éfhihinahdt i £ive pgent endbOdpitied noTRBIY dthEth iRt avhﬂ&ble at the

| ower punctum 920b. A nushroom shaped inner stop

inner gfpge psintesioned therimphaat, ApE oS GUEY STestures &F pasy io3 argthus
admmtls%r tHS 5ctﬁ'%ta%hﬁ% Eﬁlfteér%%& Ra %shwﬁe[hétqp k(gmoll'e@ bg li‘l?e flow of

ant’s s own can be use
tears Wkigh flad aeoerstthéleamemforﬂmrageman'pl e i nplant 910a can be
positioned in the | ower canaliculus and inplant 910b

[01 15&6‘%%%‘; 1083 1HORE @eac HQ;()IB%geMFbQI%rsu @ﬁl@tﬁ Yé?éﬂsé' %n;_;llant according to an

atively, mpl a . Obj can beé
embogiosnt ofithe dresent htentiomnAk slawn in i@ 1IIB°} a‘ﬁeploameanstrument 1010

. . agent, e.g..a lL.ci.ne gr nedica [ alid . d.

s insqE R goel oGRS BRD RO DY S Pytnas HaPEh i &y<SRimef Bt g Epplan

1020 RNGhdRE iAth e tpt (ﬁTH!epl%Flm@Ht heurRétt 01@NAs Show i kOB fan outer
or over sone or al f the surfaces of the inpl ant's of

sheatlFofdep®yment imstremeitdd 10 Rovithdrewn haexpose apefentivarpiement 1 Q20 of

sustalg%E @Leme ggrfgqglal?;&sg v%rb Blgi g L(;dr giGSIB%?%Igtﬁﬁ%trdrﬁent 1010 has been

removed lah@ disiingl fel saseiRsplarh 1IOQO M&Mntﬁbﬁ&faﬁaﬂf&hﬁﬂbeo i A| drug core
can alternatively be used to nmake up the entire

1040 isratipehsd apfentign dementd 0B@ andictpingdeid th ganahipus chp \%ter f Body
sheattf 85 covers at least a portion of drug core 1040 and drug core 1040 releases a

therapeutic agent into a liquid tear or tear film 1060 near punctum 1000A of canaliculus

1000.
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[0114] Unlike the tear stopping punctal plug, the
hol I ow i npl ant provides a very different drug
W(amﬁsms;ﬂufer ing nmethod, schene and structure. TPET/DS100D88701
| ant 910b of FIG 9 is particularly useful in that
[01 16} h@ igadd ishewagsininedagleps taﬁqu%@ agent igplanés andHeplgng locations on
or nea?Xr‘? ;'eaflld% ad oI’(ﬁ {o' @?1% 1{@8{3%}1@ 3@1tthf1{/8ﬁloﬁf Tﬁlg @ustan&ed
nlque ruc ass tears
releasé hulslaﬁtchah mbmbesestrhah)aﬁ‘tthalﬁmgﬂéﬁ used v&tllhd,etceaﬁrt® f srclmz{hplhrgs
: fashion that is controll the flow of tear
intrasqlpre Eiseon prisclern! pIfTe lwa?tali?ls FOGspMapHar Implafts, “[‘tfr”fi@lal discs,
Vltrasgﬂt(@SRet}sQﬁ@ Q)cgig;ﬂ@ hyoERL VO BRplaRts, @uﬁﬂ'a?rts@‘u@t%%s are shown in
rel ease | nplant, according to an enbodi ment of
the pupheﬁt@ntbyl Yasehawa; 16t alAé'ESPQ)'V\ﬁpmmrF(prgDrmgﬂ\f;h\@rﬂeMobymhtNumber

2.1 MAHARRT 8. gt b bR by Bt B i petease
1mpla14tolaQO 'n‘i?ayI @aeide hlah sdudtinRs 6f LiGREAPNMBRIants %rraﬂﬂ‘ﬁlﬁl&tratlon into
shown in Fig. 10B, an outer sheath of

the mfstgpr Wfﬁb’rﬂac o ﬁxerauﬁéﬁhlch arecvdably fram Marckids COplas eofaWhitehouse
v R e R T

plug ik@RnbRe AdMHATTRIdnand theislah Bedlor ﬁtreasehdrrlmloﬁﬂ‘te b2\ scteral

inplanted in canaliculus 1000, g,.core 1040 .is
plug sagioB ARG SesPab 1 SibeMen F0R 810 the i Rutcshiscp e

tar \V
orGFREL UL TUEE S0 00
strucuurei; ebs sderal dxkreimqﬂaﬂtfmcadageistraﬁimtintcathb iscjeiad Areiatragwleral disc can

be insgrg% fd &lig%ler[gl tbssuei ily Eg%:éuusm 1&%2{ g%fl C?aéjzlg iﬁ?& ln%? comprise many
structhre€ BWéHlécq:er@lQﬁm imip TRl A SarthWlplafadl RAf a b@ERE 0P MR sRRrdind
near an eye 1100, according to enbodi nents of the
providsraetsanstscleral dmg dﬂilVGfB’rﬁe’S@mstt‘&lsmainﬁicblfeé@%lrﬁlmtdﬁﬁo gwly comprise
many Etggn%)rgg Pf ? r)]eé{%bg? 19 tI% ﬁ{]écglék lilxgtﬁ fheaqt %fg%l%sa u Oor the sclera and or
lacrinfaP H§&§ eAabisthiBd fdMaSe irhplaRCt1B0 Infayr @ﬂﬁmsﬁ&&hb at’ructures of a macular
Ngg ants, intrascleral discs, Vitrasert(r)
implamefor mlmtm}on 39K g Gacpley tiasg o6 Fhermyss dr yustajied igleasstimplant 1170
may c$m§) Eg ﬁv\}gﬁ§/ Et?l.? tl'ﬁ“'reg 3 @%sa%&d/ﬁ)? gtﬁp%rr]t@érm 151%9' 9&ra§¥rt® and
RetiseVi® tiiplads afdlmh&herﬂl,allgz abilable ROAEhimop. Opﬂﬂia-hﬁ?cﬁ( alﬁ)bsldlary
I nforma Heal thcare. A sustained rel eas

Publ i shed ﬂ
Bauschygd d9mbiof 1%’%%’“@: Depr Y- (Reyer® frlapis gge epmmercially available
from JI% ri ﬁﬁ)rsfd(drykf U(Smlls@r?&sJ Bﬁ%%ﬁﬂ Rl EHrQM&nN'eWJ@rSEg@rosert@

erior cuf-de-sac of e eye, which are avail
implahtsana ddmrokrcill@@yvaildbicfromfNoNaitisedfdissel, Switiland, NJ. A
sustai ned rel ease inplant 1120 may conpri se many

[011715t IS 11YMCshoRs aBletick @nad fadltkdtihdTOhtaal déf8dts of the eye that comprises a
adm nistration into the sclera and/or vitreous hunor

sustainéd teteaseipeplans tha Irelc%sles plthﬁgamnm agent tclkeat ﬂlqmo@@alu dgéagt phthe eye

6 233.
and aﬁmmws&lg RsAR iy o Gopaf e Kl St R g oeent
Dev1de MRO@BEmMPARS a¥BYtaiBOd R éas€ iiplayt 110Ukt delesscoh t}&rﬁﬁhﬁé &dent as
disc inplant for admnistration into the sclera. An
describpd ptgg@ &lexicedi28@ cemprises a sustained release implant 1220 that releases a
counteractive agent that counteracts a first side effect of the therapeutic agent. As the
therapeutic agent may have more than one side effect, device 1200 may comprises a

sustained release implant 1230 that counteracts a second side effect of the therapeutic agent.
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be inserted into the sclera tissue [ayer. A sustained
rel ease i nplant 1140 may conprise many structures of
w@poogpsHes eral di sc inplant that can be pl acedpeEES20a7/088701

surface of tlg sclera and &rOV|de a trans-scleral drug
The sysigincgdielpass igtnlants may be sigrenequslydasaed wnamt o ﬂstpcmgns of or
near t}S:é)ég% s%@sc%@a aﬁ(Weu L ?éfex‘?é &nb&hﬁ%{g pds 1ﬁé?idrefe9§g: 1mrplant 1210
Inj"ection into the aqueous unnr e sc era an
may r¢leaseiatrapineu&ns sidé effigstt efiatrepine éd papsiedilaniph s cérillﬁ@asﬂmxated with

e na y truct re cul ar_.inplant for
photopAgNn S st O e FORRRE 170 ey SQgise iR Ciges agounteractive
agent ﬁ);kf%tugte?arﬁ,‘g tﬂﬁlﬁf}@f Pi; ﬂ%lrp??{‘] f&gség Pg?YeRtgt@HEBéelirttﬁ?a BRNYAnother possible

S u u S S I S
side effnqjloéntrgpms/n glayema( and susdinRdirelsasetinplant hgA0amaysredgase an anti-

cially ava iron Ophthalmcs, a
glaucogﬁaoémé.aamégersaeh R B es o New or k.
ertg§b npl ants are conmercially avai |l abl e from
lOllSN Eés 12Bsipyp a.sawn@# rejesphisepiand 1760 HebFelepsek therapeutic agent to
r
treat aﬁ r CI i J’;P% ‘é relegreg%8{{%\%{;#?}/@&0?{%gﬁat%F)Snteract side effects
of the SW!rﬁ@luhaB gent, [d&&drﬂ]n gho @mbﬂ)dlﬁlaltwwshapnéemt aeved2&0 $stained

treatin ptical defec he eye that conprises a.
releass {TRp AR (RAYSREPTISHBS G E’w&t 260 a@ééé’@%fﬁ@?é@ oSitsained
releasggﬁ bnt @5heR b {15c<aRh hizal of ﬁfquéatlgfls 546 RYLthRRYe as described

ditional sustained release Inplants to counteract
abovesiliag edred 28 comptises atthernpgtiatagentdg8aita tréxean optida® defect of the

eye. Islagélgg @Qar{l%gﬁ% al ne%&%ﬁxlétgﬁl?f \éelsggelgg g%zbééggrﬂ}svgt a side effect of

therap@@f{é seeni 2D, QRAréfeAed emboEhRhf) SektdiftPREAsd iflaNt123¢ 3y
that rel eases a counteractive agent that counteracts a

releas¢ pireping | Hecrapevie egurt 1282malicpmpasr ¢ Bieligediig ang couigeractive
he f
oz {51 BBPHE G 000 oF 0B BBy WAeR S8 g oo

side effédQf birapine BuaR0AR] sndthsrpanit apefiel 28# hestrelRbsd diﬁmtl glaucoma
t herapeutic agent. The sustained rel ease i nplants my

drug 35@ copRigTacH R gea! (P 3veishgladrome. nieyheraPqutis agetathe afﬁgtl%ﬁrug and
the anﬂ ﬂg;@ﬁlatd?@g ﬁ%g b@‘?‘elgﬁgg [ciggﬁl‘ér fBRM stalrf%%gel 1sef ifaplafif'1250.

ment tal ne ease | npl ant rray rel ease

One side effect, of a oplne i S
10119& ATFhoBEh thedtv i e BB dlenciibld bin g RS iembodiments
descn@é@&tﬁiv@ Eshe"wilIGBSSEnt ZARIaRBEs hdi®ichRdhs a8 ﬁﬁ&ﬁtl&lsﬁhﬁtc'aﬁ be readily
drug as a counteractive agent to counteract the
made did thiat om vofhlm Hie spegs dndairg ed theyinvéngionh éfhaqgéqxc,l the prgsent .

ot her. e eff ct of r ne i

imven(itys SR RBNPY B dalviksTihs 0 B RRyAPe L iR MR
anti gl aucoma drug as a counteractive agent to avoid
gl aucoma. [0118] Fig. 12B shows a sustained rel ease
i mpl ant 1250 that rel eases a therapeutic agent to
treat an optical defect of the eye and rel eases
counteractive agents that counteract side effects of
the therapeutic agent, according to enbodi nents of the
present invention. Sustained rel ease inplant 1250 may
conprise a sheath body 1260 and a drug core 1270.
Sust ai ned rel ease inplant 1250 may be placed in many
of the |ocations of or near the eye as described
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above. Drug core 1270 conprises a therapeutic agent
1280 to treat an optical defect of the eye. Drug core
wAa 2008/08@EYS conpri se a counteractive agent 1282 PQOI/US2007/088701
counteract a side effect of therapeutic agent 1280. In
WHAZ Ip(sAIMER I8bodi nent, sustai ned rel ease inplant 1250
may rel ease atropi ne. Therapeutic agent 1282 nay

conpri se a niqtj : t ' nt. to

count eract tuargpfdides Sl SHE B ARhK o o

t her apenimplantgbletstrudors bwd possi bl e si de effect of

atropine is gl.aucomg, .anq, therapeutic agent, 1284 may

rel easd theraneptic @%q“gaﬁlb‘f?éa%&? E@maf e %f“l%‘ffﬁ?‘éti’él&e( X7 agent
therapkid | freB AFRTBbil RS ERSARE BHgefty 39 tloyel he miotic

rug and the anti-glaucoma drug may be rél eased

together from sustained rel ease inplant 1250. [0119]
Al t hough t h&he froplant afieldims! wherainghe tafiagbve Bpporyolohe eye

t he eci fic.embodi ments.descr.ib bove, one w ||
comppagg 35%@8“\6/gﬂnélﬁglahmef?p&aa?ri aosﬁgmgﬁsdg'al terations that
can be readily made and that are within the scope and
spirit3of tiTheimplantdifeaimhehetiortke thebepeptiesgent comprises a
invention is Iimted only hy the follow ng clains and
compesiigor thp therapentically eigsty orstiRiilians dha wippine nrepriyQtigyye when
deliveked info atAhst SR (?fﬂltscfe%, a43Geds hinfR a%ya@lue&dg%uhﬁ? baRtiliary muscle
conprising: an inplantable structure; and a
of theteger apeuti ¢ agent deliverable fromthe structure into
the eye to therapeutically effect and/or stabilize a
refractive opert t.he eye.. The i npl ant of.
ciai m 1 vhenbp bRy et FEepbmarayicgeefedyses ot least
one o£OARAHEESorA cycRPIgiOM@gOf nyopi a, hyperopia or
astigmatism 3. The inplant of claim1l wherein the
t herapeutic _agent conprises a conposition that
t her ap8ut | Cg[]hpynglgap@gt{)céalm4 whengin the gherangutic agenh pclugdes a
cyclo@]rggle s %or%érige!g%t R%G oGP ﬁﬁi%hé/,ecg/@lggérm;lgteaglhéc offRE
a sclera, a’vitreous hunmor, an aqueous hunor or a
homattbpinarsgopolsaine, @ftrdpieaneye. 4. The inplant of claim1
wherei n therapeutic agent conprises at | east one of a

nmydriatic or_a.cyclo ic drug. 5. The inplant of
claim & wher'éfim keat 5@5%%%% gﬁwm}%ﬁ%ﬁlgng&mem aftached
to the%)’rﬁ{;tﬁfg 89 tGint tHa bt falol%g% nl%iurhleci@ﬁe Qifacebf &t ddpRefteto the eye.

cycl opentol ate, succinyl choline, homatropine,

scopol am ne, or tropicamde. 6. The inplant of claim]l
f ur t hef!. conpgihie $inplgniofralaiang whereis! heragientiontcherper it ghaperkto
. structure.to retain the r yct
retainh ST o AP Oy el L ARG ARl g, or o
conjuhéMlapfifsuef claim 6 wherein the retention element is
shaped to

8. The implant of claim 1 wherein the structure is shaped to retain the

structure adjacent at least one of a punctual duct, a scleral tissue, or a conjunctival tissue.

9. The implant of claim 1 wherein the structure has at least one surface
and releases a therapeutic quantity of the therapeutic agent into tear or tear film fluid of the
eye throughout a time period of at least one week when the implant is implanted with the at

least one surface exposed to the tear or tear film fluid.
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retain the structure in or adjacent at |east one of a
punctual duct, a scleral tissue, or a conjunctival

wo e@s083118. The inplant of claim1l wherein thePCT/US2007/088701
structure is shaped to retain the structure adjacent

at | east one of a punctual duct, a scleral tissue, or
a conj bfct i Vhe implaaiad claym Itwherpigghasfrucgire &y adapied to release the
' t r
therap B4 el e BBt Pl phERRde RE O BEE twelve
montha@géet the strocttneads irsertédeiato theleye.f | ui d of the eye
t hroughout a tine period of at |east one week when the

implant. is jpplanted with the at | east one surfac
exposedto TREITRER Q5 AW R Ein T SrisnFe CompEse b leashone of
a reseBloirCh flatfid AWBRIBh N lMficS Lotk Wr @ biserafhBRI Bgketifl. I €l ease
the therapeutic agent in therapeutic anbunts over a
period of tinme from about one to twelve nonths after
t he st ict ulbe implppisediclaim 1 wheseinbe gijucturg gompriges drug core and a
k-0l of .. cl ai £ - [
ayer igReP by btk (8R1iBh RtbIE oF e HHEr O Gy AR 58Pl ayer.
surface coating or a bioerodable material. 12. The
i mpl anti3.0of Thaimplantdfetainn 2t wisersih thickyerecoogmises aespening
drug core and a | ayer disposed.over the drug core to
formed ghgrgip o relpasg the Jd\“g g’ﬁ%“ﬂhh‘g? 8pe%8 c agent through the
| ayer. 13. The inplant of claim 12 wherein the |ayer

conpri $gs amhepaplAb i iREdwhaemah sthRtiglcempasdsifarticles of the
drug through the opening. 14. The inplant of claiml

agentwhepatiples ndlependgntl rebcasingihg agest tharefion) whemthesiacture is
. agent, the particl i ndependent rel easi ng the agent
1mpla?'%§|t%“’rr°8}ﬂ%\ﬂ1sé‘ St?‘ﬁtéa?@tupi}gfrﬁféeﬁsg r%ltépl anted to provide a

substantially uniformrel ease rate. 15. The inplant of

cl ai m 15whemae impland Efasdimal whérkinc leakt 4 patish ofitieutractuse is
~ bioerodabl e and the ther apeuéli % agent is rel eased
bioerqgigbleand e therepeytisragerny iacaseq while e SIREIENTTO8s: ¢l ai m 1

further conprising a counteractive agent to avoid a

si de efgect T?\l% ér? Gnt G AREU e AR risink’a colf€erhdiREaBént to

of claim 16 I'n the counteractive agent conprises
avoid atsideedifett afitbe Gferapeutanagenyl auconma drug or a miotic
drug. 18. The inplant of claim17 wherein the

i -gl d g | .
o DB e TR 6 Rl 8P Bl en compris

least deQ@Flah ABti BURIBbma Angdrioficticaply/ dr ase i nhi bitor, or
prost agl andi n anal ogue. 19. The nethod of claim 18

wherein the anti -lgl auconma dr ug c_orrﬁri ses.  at | east one .
of Apr &l oniTde iaplapk efrebmmal nwhereingh¢ afthaglauegmpg dagcomgrises at

least (ﬁ'@i &%@%ﬁagﬁonﬁﬁgﬂ, ianiaf:H‘iympathomimetic, a beta blocking agent, a carbonic

anhydrase inhibitor, or prostaglandin analogue.

19. The method of claim 18 wherein the anti-glaucoma drug comprises at
least one of Apraclonidine, Brimonidine, Clonidine, Dipivefrine, Epinephrine, Aceclidine,
Acetylcholine, Carbachol, Demecarium, Echothiophate, Fluostigmine, Neostigmine,
Paraoxon, Physostigmine, Pilocarpine, Acetazolamide, Brinzolamide, Diclofenamide,
Dorzolamide, Methazolamide, Befunolol, Betaxolol, Carteolol, Levobunolol, Metipranolol,

Timolol, Bimatoprost, Latanoprost, Travoprost, Unoprostone, Dapiprazole or Guanethidine.
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Acetyl chol i ne, Carbachol, Denecarium Echot hi ophate,

Fl uosti gm ne, Neostigm ne, Paraoxon, Physostigm ne,
w@R0080831p8 ne, Acet azol am de, Brinzol am de, PCT/US2007/088701

Di cl of enam de, Dorzol am de, Met hazol am de, Befunol ol ,

Bet axol ol , Carteolol, Levobunolol, Metipranolol,

Ti ol o20. Bi Adthergpesic implanheIpPiésag: Tr avopr ost ,

Unopr ogg{%@&ureDapi prazol e or Guanet hi di ne. 20. A

t herapeutic i hplant conprising: a structure; a

punct uabpufdtig) plwg toatraintht keuctreudjaoere tadp apent to an

eye; a therapeutic agent .conpri sing. at L ne :
del i ver HTFPPHOASIHEOEPHYRE @%@%Vﬁﬁ%@@%‘b@ structure into the
t Ut i - iAo ive

eye to F}f?&a@rﬁt%uamféifécg ﬁﬁ(f/&es%blgﬂé;{eﬁ%_%tﬁteﬁ}?bﬂ)érﬁ& drahd gl

rop ies o e eye. e inplant of claim?20
wherein the refractive property of the eye conprises

at | ea2l. on@hofmphuiifalaims20 yhereindhe wiraplyysepropsrty ofthe eye
A nethod of treating..an tical f.ect of ith
compRses ﬁLEﬁ%@ﬂF Pﬁnﬁlﬁgljﬁt %tﬁgﬁlggﬁgltoﬁgﬁp%gﬁgri si ng?ni %Fam i ng

a structure into a tissue of or near the eye; wherein

a t her apeut iAcmaed bf irsatingl sapeidalfdefint dfwn éyrepliding éetrapeutic

structure so that the therapeutic agent effects and/or
agentgthe BiefiodcomPriswe; act i ve property of the eye. 23. The

et nod i Rbiafilifl SiAdentB B ikl AFhEAThE U Pr operty of
ye conpr f a

t he eye se at least one o nmyopia, a hyperopia
or an agdfcrajmatlicsapeutdagefines ralebded dromf thelimiptan®@ shiuetued $p that the

the therapeutic agent.is released in therapeutic
therapgiie Aget 6&%‘?‘5 anddearstabilizss age ‘%F'FBFHPSBXS? ﬁ’c?ne ®to twel ve

nonths after the structure is inserted into the eye.

25. Theznet hod nafihdd &fidRige WiBEGinthé Rfrapevd mdpaty of theeye
is fromabout six to twelve nonths. 26. The net hod of

compuibedtiea@tonshefraanponihe hyperopreRrancasHgBAs-s cont i nuousl y
rel eased over the period of time. 27. The nethod of

claim %gf Vmefrh%'npetllgcnfotsctle[ﬂﬁoi%ﬁer%ﬁl th%ef"%ﬁ:ﬁ@cé nfis released in
| east One of "a sclera, a punctum or a conjunctiva of
therapdu€lc @Meuntd Bverldgerivatdfticheoffor labounodé tavivesles monthe after the structure
. structure is anchored to the punctum and rel eases the
is insertrdrini9ehe FYS-agent into a tear or tear filmof the eye.
29. The nethod of claim 27 wherein the structure is

anchor eg t o ey §réFLER1ARNS Fhe&dFake bh®od MRIAGRUEIE about six to
agent into at |east one of a vitreous hunor, an

twelvaquoethss hunor or

26.  The method of claim 24 wherein the therapeutic agent is continuously

released over the period of time.

27.  The method of claim 22 wherein the structure is implanted in at least

one of a sclera, a punctum or a conjunctiva of the eye.

28. The method of claim 27 wherein the structure is anchored to the

punctum and releases the therapeutic agent into a tear or tear film of the eye.

29. The method of claim 27 wherein the structure is anchored to the sclera
and releases the therapeutic agent into at least one of a vitreous humor, an aqueous humor or

a ciliary muscle of the eye.
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a ciliary nmuscle of the eye.30. The nethod of claim 27

wherein the structure is anchored to the conjunctiva
war@snglieases the therapeutic agent into at | eBST/USIVIE7/088701

of a vitreous hunDr an aqueous hunor or a ciliary

nmuscl e _of the ey 31. The _nethod of claim 27 wherei

the st#@ctufbe Ir@t}@é\ﬁ% claimpy wheeeip 8if GHEre s aapkpred to the
conjur{c%lvggﬁc??‘el%alggs DB ?r[e%%%é L Godh ﬁ{ﬂé al 1@55@ ofid of ?eal%ﬁeomn% &

or a ciliary musc
aqueond hiirher cmaecﬂla'ir?mu'ﬁble olfﬁtdmxé. of cI aim 31 wherein the
structure is placed between the conjunctiva and t he

sclera,, 33. _The th d, of i m wher ei n.

t her apelit i c TRt ng(’? &l 228@W+B§E§tﬁt%tu6? lst°ﬂ¥er89 By the
conjurtfiva ARE rdIBEBOMe Alerfedlithgoat WS Etelbﬁht bh&ot HeftRP@Mrkor, an

agent conprises a cycloplegic. 35. The nethod of claim
aqueoBsthwherr ariarcilidrg neyselewpiteagys. conpri ses at | east one of

atropi ne, cycl opentol ate, suc0|nylchollne

homat r 9?' NCrhg ﬁl%g'%ld\?a?c&?m K llierr%ﬁ AT ?ﬁgﬂac—g?%etween the

met hod™of cl alrm erelnt erae c

conjuik®ivR ahé € salekpi ne and the atropine. 37. The nethod of
claim 22 wherein a counteractive agent is rel eased

fromthe i ant d str e and/ not her structure
o coutter adte BeGId®T SFHBCE WER s AEFHBIR RN
accon?fﬁodaﬁgﬁoﬂﬂglegat of cI ai m 37 wherein the counteractive
agent conpri Ses at | east one of an anti-glaucoma drug

or a motic drug. 39. The inplant of claim38 wherein
t he anB#.- gl AbeorethodrafglaboBrivhkasein she themgeutisragentf comprises a
1@¥n§at hom netic, a parasynpathom netic, a beta

cyclomPgiEki ng agent, a carboni c anhydrase inhibitor, or
prost agl andi n anal ogue. 40. The nethod of claim 22
wher ei B5t he Thbafettpeluifichaim@dnihdreintid eabopliegié tdmlmses at least one
profile that corresponds to a kinetic order of

of atrqies; peapeniolaigeticcinglcaglne, BRIt pRInG, SERROTAING; qryfjapicgmide.
range from about zero to about one.4 1. The nethod of

claim lég whet g iidit i BRaS)i ﬁhér&ﬁ%@@x@ mke&ﬁ*éﬁeh@co%ﬁﬂﬁ%s

one ha 42. The nmethod of claim4 1 erein
atropinamgkthe atrbpiom about zero to about one quarter.

37.  The method of claim 22 wherein a counteractive agent is released from
the implanted structure and/or another structure to counteract a side effect of the therapeutic

agent.

38.  The implant of claim 37 wherein the counteractive agent comprises at

least one of an anti-glaucoma drug or a miotic drug.

39.  The implant of claim 38 wherein the anti-glaucoma drug comprises at
least one of a sympathomimetic, a parasympathomimetic, a beta blocking agent, a carbonic

anhydrase inhibitor, or prostaglandin analogue.

40.  The method of claim 22 wherein the therapeutic agent is released with
a profile that corresponds to a kinetic order of therapeutic agent release and the order is

within a range from about zero to about one.
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43. The nethod of claim 22 wherein the therapeutic
agent is released with a profile that corresponds to a
whovssxior der of therapeutic agent rel ease aneCT/082007/088701
order is within a range from about zero to about one
hal f for at |east about a nonth after the structure is
i nsert&l. 4%he methodwt lsém 3 véheasimtherangreis djom pbput gergde about
onehzil within the range at |east about 3 nonths after the
Structure is inserted. 45. A nethod of treating an
optical defect of an eye, the nethod conpri sing:
treati #? th&heyethodtof chimldéasttereineheofangaisdrom abyluhaerorta about
drug and/or a motic drug to avoid a side effect of a
one qyaEi&t-apeut i ¢ agent used to treat the optical defect of
the eye. 46. The nethod of claim45 wherein children

and/ or g4adol ¢g¢ gt dVTRl4im 22tvwitbreift the thB@p&RIch@eEntas released with
cl ai m 45 wherein the optical defect of the eye

a profdothst taresspends|te adinetin ordst oftherapgitic agenhiglrapo@idthe prdenis
... asti tis 48. Th j '
withinEg SR on e b BNy ) Bhu0c0 15 Bk e strture
is insespégpat homi netic, a parasynpat hom netic, a beta
bl ocki ng agent, a carboni c anhydrase inhibitor, or
prostagl andi n anal ogue, .49, The nmet hod of claim 48
wher ei %4{ heThﬁf‘}ei@daﬁG@h‘ﬁ AdrRpreis thy grdests éi‘f‘thl“é%tra‘%ﬂ?é‘t least
f | i IijQedi ne, Conidine, Dpivefrine,
abom%ﬁ?ﬁg{l} rleggl,léj%’f\@gﬁr%ilne, %cetyl chol i ne, Carbachol,
Denmecari um Echot hi ophate, Fl uostigm ne, Neostign ne,
Par aoxdh, Phymethdd gfiireasingRin|aptiaalgictest ofneaysz b anstioed
Br.i nzol am de, Di cl of enam de, Dor zol ami de,
COmMPNBPHazol ani de, Befunolol, Betaxolol, Carteolol,
Levobupehitlg thdeyd withapleadt ond offd aiti-gButEhOMfugShd/or a miotic
Lat anoprost, Travoprost, Unoprostone, Dapiprazole or
drug Gaxmerrid efioctof & PRepRRCREIR fsod aITHi: JBF GRICALAGIeGl Rbhe eye.
anti-glaucoma drug is capable of a motic effect. 51.

The meypod %F cledlda G2 eﬁfﬁivﬁ‘er&iﬂ%hﬂ?h%h laGd/AF Hdblescents are

conpri sés at Teast one of echothiophate, pilocarpine,
treatephysosti gm ne salicyl ate, diisopropyl fluorophosphate,
car bachol , nethachol i ne, bethanechol, epinephrine,

Sgﬁg\é?%ﬁ: Br egrz’ett}llo%gp c?aiime W e%i%%‘é gﬁt?c%i gc%e&rof the eye

comprises at least one of a myopia, a hyperopia or an astigmatism.

48,  The method of claim 45 wherein the anti-glaucoma drug comprises at
least one of a sympathomimetic, a parasympathomimetic, a beta blocking agent, a carbonic

anhydrase inhibitor, or prostaglandin analogue.

49.  The method of claim 48 wherein the anti-glaucoma drug comprises at
least one of Apraclonidine, Brimonidine, Clonidine, Dipivefrine, Epinephrine, Aceclidine,
Acetylcholine, Carbachol, Demecarium, Echothiophate, Fluostigmine, Neostigmine,
Paraoxon, Physostigmine, Pilocarpine, Acetazolamide, Brinzolamide, Diclofenamide,
Dorzolamide, Methazolamide, Befunolol, Betaxolol, Carteolol, Levobunolol, Metipranolol,

Timolol, Bimatoprost, Latanoprost, Travoprost, Unoprostone, Dapiprazole or Guanethidine.
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50.  The method of claim 48 wherein the anti-glaucoma drug is capable of a

miotic effect.

51.  The method of claim 45 wherein the miotic drug comprises at least one
of echothiophate, pilocarpine, physostigmine salicylate, diisopropylfluorophosphate,
carbachol, methacholine, bethanechol, epinephrine, dipivefrin, neostigmine,

echothiopateiodide or demecium bromide.
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