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FIELD OF THE INVENTION
The present invention is generally related to an ocular implant, and more
particularly, is related to an implant having at least one compound or agent releasable

for the treatment of intraocular diseases therein.
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contribute to degenerative di seases of the eye [19,
20, 21, 22, 23], so the categories may be nore
descriptive than casual and nay have overl appi ng
features. In the first category, inflamatory eye
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lymphoma, are different from primary or secondary uveitis.

The etiology and pathogenesis of uveitis is not yet fully understood. Uveitis
can be caused by infections, malignancy, exposure to toxins and autoimmune
disorders. Disturbances of immune mechanisms have long been suspected of playing
a central role in intraocular inflammation. In the majority of cases of endogenous
uveitis in which no link with an infectious agent can be identified, autoimmunity has

been believed as the cause.
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there is not only a localized ocul ar response but a
system c response as well. The presence of IL- 1 beta
and TNF may play a role in the pathogenesis of ocular
i nfl anmati on once the bl ood ocul ar barrier has been
breacheg _an I gen t
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The long-term outcome of uveitis in adults is unknown because no prospective
studies are available. In the pediatric population with autoimmune conditions (such
as juvenile rheumatoid arthritis), the risk of permanent blindness after 5 years has
remained unchanged at about 10%, despite aggressive treatment with topical steroids
and systemic immunosuppressive therapy. About 30% have significant loss of vision,
requiring lifelong assistance. Because uveitis causes pain and light sensitivity, the
impact on quality of life is much more severe than the figures above indicate, even for

“mild” cases.



vital parts of the eye with blood. As a result, the
eye rapidly starts to form new bl ood vessel s around
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| ack of bl ood supply. Unfortunately these repair
mechani snms are frequently insufficient and the newy
formed bl ood vessels often burst resulting into

bl eedi ng into the eye and detachnment of the retina.

The nost ant dis n the deqgenerati .
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The cause is unknown. When those blood vessels proliferate, they leak, and cells in

the macula may be damaged and may die. Laser photocoagulation is a technique used
by ophthalmic surgeons to treat leakage from submacular neovascularizations.
Unfortunately only about half of patients with wet AMD are candidates for laser
photocoagulation and laser photocoagulation is only effective about half the time it is
done as a treatment for wet macular degeneration. When effective, the benefit lasts

on the average about one year.



Aneri cans under the age of 65. Diabetic retinopathy
may occur at any point in tine after the onset of
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reti nopathy can cause vision loss in two ways: Fragile
and abnormal bl ood vessels can devel op and | eak bl ood
into the center of the eye, blurring vision. This is
pgollferative retinopathy and is the fourth and nDst
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In case of the inflammatory eye diseases, the treatments of noninfectious
and/or autoimmune uveitis include administering topical steroid eyedrops and/or
corticosteroids, combined with antimicrobials and cycloplegic drops. Even though
most patients will have a mild form of uveitis, the disease can linger for months
(many cases continue for years), and residual damage to the iris or the lens is not
uncommon. Glaucoma (increased pressure in the eye) is an additional side effect of
steroid eyedrops and can further limit the patient’s vision. For certain cases, it may
require injection of steroids into the tissue around the eye. If this is not effective,

corticosteroids can be given orally, with well known side effects such as weight gain
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wei ght gai n(including fat deposits devel opi ng on the
face) increased risk of infections, osteoporosis,
weakness, diabetes, slow wound healing with easy

brui sing, acne, salt retention, and hypertension.
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substantially unchanged since the present invention allows the modulation of local

inflammation only.

For the patients with degenerative vasculopathies, among other unique
features, the present invention allows direct drug delivery into the eye but instead of
using anti-cytokines or anti-chemokines, protein inhibitors, so called MAP-Kinase
inhibitors, will be used to precisely block intracellular signals that would lead to the
formation of new blood vessels. The protein inhibitors are delivered directly into the
eye over an extended time period. This in turn can prevent catastrophic bleeding from
or into the eye and avoid costly laser surgeries to reattach the retina. These drugs

have already been successfully used in the treatment of solid tumors where they
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bl eeding fromor into the eye and avoid costly |aser
surgeries to reattach the retina. These drugs have
al ready been successfully used in the treatnent of
solid tunors where theyprevent the formati on of new
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( AP gh &1tvler\§g tthg}g dlsﬁﬁygﬁ re&t?a[or&ﬂaltya(fetg%e of specificity for a given

transcription factor or transcription factor family. A number of transcription factor

—U;

families, including those for activator protein 1 (AP-1)/activating transcription factor
2 (ATF2), nuclear factor [kappa] B (NF- [kappa] B), nuclear factor of activated T
cells (NF-AT), signal transducer and activator of transcription (STAT), p53, and
nuclear hormone receptors, have been implicated as critical regulators of gene

expression in the setting of inflammation
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and nucl ear hornone receptors, have been inplicated as
critical regulators of gene expression in the setting
of inflammationln animal nodels of uveitis such as
endot oxi n-i nduced uveitis (EIU), a signaling pathway

known asthee |l ylar s -regul ate
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r mhpdicated iim thecictivatiapfol V’gg]cqndoth a]acpﬂyl aniip }]@,@9) i the sera of
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antibodies facilitate the per(g:gt uation of a chronic

mtivammcr@loyheﬂléhw SEDMEG), tndependegt fromihobsip o Projaflammatory

eave the I
| l¥Ente SeRaf HELARRAANG Uphd. TAGK BRI HEsittate the
Sﬁ &paastidoher Adkirdkio thilapmeddost responséiby smmasmrgllyr@hewtes to leave
m%lfvg] t he evidence of the rale of ? nmol ec
i P

odsiream and mdilirste thervat [REbIGOBROf | er%yrg?% ?ﬁﬂw MAPK

I r dence suggests that
S@Js?fd%aﬁ&?%?g%?ﬁﬁdb?tagﬂ?ﬂ B%‘llcgi)é)han i mportant role

i nI t he{ﬂ gueahamnévenfthanghithé svidencehd theaate cfﬂstnanllanol@ctdc aghibitors
mul tiple signaling path are t.o be invol ved

o e Fegimepi ed s a4 e CagiplOtPy. BretyiBiy ideay sgsests

t

L ahiE RO BRL S rﬁgf%*%ﬁ%%%%%%ﬁh% HERSRnt of uveits in
sﬁie&xehnﬁa&;réo t he di sease-specific pathways that cause

the inf]a n_and/ or hedeeera I

L eat nSHCE FRAGRIF SRR RAUGERG adt oot pderidfell @ e
b@RBaskORAELY, Hli€ R/el?' lﬁ(’eﬁi%ﬁt 160 FRRLETEbCtiVS 16k tYeatment for these
system cally, "even though it has been shown that the

s djseasas wilpborassasultiple compavmdstthairarasalective to the disease-specific

neo ?Vg}c’:s: gé%aﬁ%{bgn fgér%ﬁ q%ﬁiﬁéﬁﬁggg%%%gu&? r'@ﬁ‘é J:lﬂ’%nt treatment

aBEl‘ad RKiBSherAiRt byL HiSEHRE] MBDeek t1aBEnIstHh kil Sampound,
her signal nodul ating agents, delivered |ocally,
wm;ualla lsyssemichBy, even though it has been shown that the separate processes of

inflammation and neovascularization occur simultaneously. Targeting multiple
pathways, by using combinations of anti-cytokines, anti-chemokines, kinase
inhibitors, and other signal modulating agents, delivered locally, will allow the
treatment of these eye diseases with superior outcomes and safety, and represent a
new approach to the treatment of the leading causes of blindness. Because of the
complexity of these diseases, it is not yet clear whether the best treatment option
would be a single implanted delivery device that releases multiple compounds or a

collection of implanted delivery devices that each releases only a single compound,
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of the conplexity of these diseases, it is not yet
cl ear whether the best treatnent option would be a
single inplanted delivery device that rel eases
mul ti pl e conpounds or a coll ecti on of inplanted

OB G AL EROSIBAR (& ERPE e 4RAFaY 5 Sl g specifc

tal, nttsp’?@flt% eatment to achieve speC| fic treatnent
probﬁ% Therefore, a heretofore unaddressed need
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defi ci enci d i.nadegua |es SUM\/ARY OF THE
I F{FPP@}{P‘?%[P Zi?@cngg% ql § ¥sent invention rel ates

to an inplant for |ntraocul ar drug delivery for the
treatnment of intraocular inflammatory or degenerative

di seases. In one &HMMAMDFTHEI BAHOMc| udes a
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erhed i "@fined bBevdeathe et éridyportias elﬁi adaks sc&endl anhpmﬁom The
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flandytp@rthméq 988 caviyoVilla fastapPRnS ALEE g e SHO’F ,anda
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Rebbmasa ¢ S S A e B o
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e env onnent e Inplant, and a second
m&mﬁpmmdocag@m ng the second openi ng of the body

SHEMEETTENTIENE e R reeip—.
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secon rane each is nade from a bi odegradabl e
nedngwoilably relnas@deo thetsodirorenent of e 1nwﬂﬂnarw1dua§ec¢qﬂ merbrgne

in or. a e vitr t
OsEEnE B Srord etigk of A iy oyt RGeS Bioh et gt one
t iRtapbiife SRYpdund OF agen€is controllably released to the environment of the

implant. The first membrane and the second membrane each is made from a

biodegradable material.

In one embodiment, the implant is implanted in or around the vitreous or other
parts of the posterior chamber of the eye of a living subject so that the cavity of the
implant is in fluid communication with the vitreous or other parts of the posterior
chamber of the eye through at least one of the first opening and the second, opposite
opening. When the implant is implanted in an eye of a living subject, the effective
amount of at least one therapeutic compound or agent is released to the environment
of the implant through at least one of the first opening and the second, opposite

opening over an extended period of time. In one embodiment, the effective amount
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second, opposite opening. Wen the inplant is
inmplanted in an eye of a living subject, the effective
anount of at |east one therapeutic conpound or agent
is reI eased to the environnment of the inplant through
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ners of [utanic acid | euci ne,
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prot n po eptid r ot eogl ycans,
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alcohol), glycerol, fibrin, fibronectin, gelatin, collagen, collagenoids, tartrates, gellan

gum, heparin, carrageenan, pectin, xanthan, dextran, maltodextrin, poly(ethylene
glycol), poly(propylene oxide), poly(butylene oxide), Pluoronics, modified alginate
hydrogels, carbopol, poly(lysine), proteins, polypeptides, polyelectolytes,
proteoglycans, and any copolymer or combination of them.

The at least one therapeutic compound or agent, in one embodiment,
comprises at least one biologic immunomodulator or anti-inflammatory agent that

specifically or functionally oppose the action of Tumor Necrosis Factor alpha

10
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mal t odextrin, poly(ethylene glycol), poly(propylene
oxi de), poly(butylene oxide), Pluoronics, nodified

al gi nate hydrogel s, carbopol, poly(lysine), proteins,
polypeptldes pol yel ect ol ytes, proteoglycans, and any
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ecule

Faittiopxide €F0) Olalﬁldu@lbleétl@@ oxifle syntheseiN@SHradhes

O A S 88 i

L%@Mlg{fd\/ C_Aﬁf@1phhﬁhglbnddyt€sstmiulmﬂgrhommone CetpHaN@P H) s anti HSP 60
i nduci ble nitric _oxide s (i NOS), adhesion
nor Hewe Oxygamase (Ps-1 pﬁ&%@#% EP SIS ntegrin

i nhi bi gL %&W oH{e {f%?épeﬁ 1c Eord u‘ﬁﬁtok Qﬁ%{t n’r:aysaﬁéoe&trﬂﬂhs@ bt least one

| CAM or anocyte sti at'ng hornone
( af thedoMing sapnbl pdﬂﬁ?a;ﬁﬁmdulaﬁdmm ifrglge nethe sigiding patlaways to
heat shock proéelns The_at .l east 0

IR DI BRAR RGN AP SreiosrpTS Sl PE ACE KA Bghibitors
nf B! PG I ShifiSarRRh VB TIHOY Pl‘(ﬁéé%ﬁllelhlbﬂMoM@lBE

t e signaling patgﬁvvays to reducé or inhib
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bj t d
S i e S LA ) SRy i
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( %&Aﬂ)} nuél Eﬂ%rh?l{fegr%lg érg{ & Cﬂgmof)eculg cl;nhlgl%rg Qha-{u{;n%llc 3r block the

following intracellular signaling pathways, or regulatory enzymes/kinases, for
example: PTEN, PI3 Kinases, P38 MAP Kinase and other MAP Kinases, all stress
activated protein kinases (SAPKs), the ERK signaling pathways, the JNK signaling
pathways (JNK1, JNK2), all RAS activated pathways, all Rho mediated pathways,
and all NIK, MEKK-1, IKK-1, IKK-2 pathways; and other intracellular and
extracellular signaling pathways.

In another embodiment, the at least one therapeutic compound or agent

comprises any combination of the agents mentioned above.
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inhibit or block the follow ng intracellular signaling
pat hways, or regul atory enzynes/ ki nases, for exanple:
PTEN, PI3 Ki nases, P38 MAP Ki nase and ot her NAP

Ki nases, aI | stress activated protein kinases (SAPKs),
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polyelectolytes, proteoglycans, and any copolymer or combination of them.

pmr

In one embodiment, the implant may comprises a membrane covering the at
least one opening of the body portion, through which the at least one therapeutic
compound or agent is controllably released to the environment of the implant, where
the membrane is made from a biodegradable material.

The body portion of the implant in one embodiment is made from an inert
polymeric material selected from the group of polysulfone, polyetherimide,
polyimide, polymethylmethacrylate, siloxanes, other acrylates, polyetheretherketone,

12
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mal t odextrin, poly(ethylene glycol), poly(propylene
oxi de), poly(butylene oxide), Pluoronics, nodified

al gi nate hydrogel s, carbopol, poly(lysine), proteins,
pol ypept i des, polyelectolytes proteoglycans and any
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Stromal-derived factor-1, CCR4, CCR5, and CXCR3; Chemokines or synthetic
molecules that are structurally or functionally equivalent to Interleukine-10 and
Interleukine-12; and Tumor Growth Factors (TGF) and related anti-inflammatory
growth factors; co-stimulatory molecule inhibitor including CTLA4 Ig, anti CD11,
anti CD2, fusion protein of LFA3e and IgGFc; inhibitors of nitric oxide (NO) or
inducible nitric oxide synthase (iNOS); adhesion molecule inhibitors including
alphad-integrin inhibitor; inhibitors of P selectin or E selectin or ICAMI1 or VCAM;
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functionally opposes the action of Tunor Necrosis
Factor al pha (TNFa); the Interl eukines including

wo paoesBeki ne-1, | nterl eukine-2, |nterl euki ne-BCT/US2005/041330
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I nterl euki ne-6, Interl eukine-8, Interleukine-1 2,
Interleukine-1 5, Interleukine-1 7, and Interleukine-1
8; Anti-chenokines and anti-netall oproteases that
specifically or functionally oppose the action of

TEARERCE R NG ONET Il o
é%{?@%n&c%g%{@)d'|a8d1a@at(sﬁ8@-ﬂr@eir@/5@:, MCP 1-4 (CCLI,

CCL13), CINC, Cognate receptor, GRO, .
CXCR4, it at denst ontethepenticaomponnd ormt MErRiSo camgrise at least one

C - Chenoki t ' |

TR AIFTD S8 e SR TR P e Bt o
| Rti6del 0 WithipR idifinanatidn dndenbgkiests; dludapgdNFkappa Biinhibitors
Factors (TGF) and rel ated anti-inflanmator

wt h
f sich o3 PyrrolidineidithiasexbamatedPd B eProfsseme & )1/‘?i%>£§f M&i-hp-
4 | t. i - : e
CRatienn i Aol of e 4RbieL Ol 4sE, QUIOTBbFRgle nbibitors of

| releraidpb&iptionrtheomsucteass yetivasaerdteMAIS|AP 19 ddvtivhiimg transcription
nol ecul e inhibitors including_ al pha%s_]ir:nt gr.in
i faRiob? (ATF2), mHelsat feter o achvatgd dqells (/s digneltransdeer and

| . o - H 1 . r _

bRt PP A B RTINS (o)
hgaP-13 hneleapheheinegeceptoes; amallenslibcule mhititersaibetinhibit or block the
conpound or agent may al so conprise at | east one of

tflloming el gismnl nee Ry s Bl S R s kaRase. 7

it %Faln{g?réngﬁﬁl\f‘ PIPRLLWEY P38 MAPRUASUnd lofel RIAP Kinases, all stress

of and angi'ogenesi s, including NFkappa B
i adhivbicd preteinkiimsas(SARK D)) the ERK signdlingpathveaysdhe JNK signaling

et PRSI ah B a6 F R btivers
e X Kik, VBt -4 ok af ngt@egatﬁxgﬁsg’ &id RthéraRtri®EuRE Snd

such as activator profein I (A activating
t extreseliilptsignalihg pathwags.( ATF2) , nucl ear factor of

2t vabSitole Erbgb e A 19680 BB B oy ea
EGRSTEs Rl lea t\{f@%e?ip%uﬁcff&&nﬁboﬁﬂﬁi, abAst One oTtWHi€tads an anti-
no

t
hor none receptors; snal ecul e inhibitors that

i ewtolone onanthhsmkokinrsfof Gielteraimaentiof inftesunatenyatiseapeiy i ng
e S R TR

Kiteasfenmatloly sid/@sstélfiniunaidisdrdurotetited foi thasgsof SMNAKS subject.
the ERK signaling pathways, the JNK signal,ing pat hways

(INKI , Injygkanothen emimsigneni the af leastome fhgagpsutie cpmppynd oragent
med] | . - - | KK= 2:
AR BB Py ! i
pathway inhibitors, transcription factor inhibitors, receptor antagonists, small

molecule inhibitors, oligonucleotides, fusion proteins, peptides, protein fragments,
interference RNA, allosteric modulators of cell surface receptors such as G-protein
coupled receptors (GPCR), cell surface receptor internalization inducers, and GPCR
inverse agonists.

In one embodiment, the at least one therapeutic compound or agent is in the
form of a plurality of particles, which are releasable to the environment of the

implant.
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extracel lular signaling pathways. In another
enbodi nent, the at | east one therapeutic conpound or

W@®aH5T8eNPri ses at | east two therapeutic conpPCitisS2005041330
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| east one of which is an anticytokine or
anti-chenoki ne for the treatnment of inflammtory

di seases by sinultaneously and synergistically

bl ocki ng signal transduction pathways involved in the

i nf | anpmat ory .and/ or auyt oj ne disorders rel ate -

t he e;ﬂ?%?fj%%/?tHVP \?}ﬁnﬁantgﬁ g?jé:g%{%np rtpes;@eu %S?rﬁg&n%t ordag%ﬁ’c, in one
e BAY is relt@sealto hiRAmbiromAekt e taigilat by@hadiogthesugh and
agent conprises at |east one of antibodies,
naﬁpgnmmeﬁﬁhaﬁﬂmﬂobyﬂﬁﬂa@ﬁéwts, si gnal i ng pat hway
inhibitors, transcription factor. inhi bi

anF ag -(g}ese’m oﬁgpfntﬁeélctﬁfz gﬁﬁlﬁﬁ{ s:nggl'ragll;eh% t°he Jy%%?gtlﬁfng
Oduber) itd ﬁ%lhﬁﬁ§?laﬁé&ih% afouat ehaditreBiriodes pags of the Posterior
fragments, interference RNA, allosteric nodul ators, of .
caimbsuief e eye ef e hrive subjeetiso Akat haayttsiof theghplary is in fluid
receptors,. .

AR ER e 6k YD LRE SR Berin chambenof e e

| thrctiph tesTiiadisiend opdnligg. at | east one therapeutic
conmpound or agent 1s in the form.of plurality o[
part i clinexst BIAspec the presey prentign ¥qi%e%‘iﬁ\ﬁr"r?¥ﬁﬁﬁlﬁ anf,¢In one

t b(l(ﬂplleﬁ{' tthe-l-eg@ i Efagfsitnkﬂlﬁesa{rﬁfé@ Inafriaftanll 888¢orANRaterial
therapeutrc conmpound or agent, 1n one enbodinent, Is

r eineisied ah@ffcbéveemuduno nfisrieasobng therapengicasnmpmpund or agent, where
di ffusion throygh and di ssalution of th

|
bibf fiest matedsliand th secemdbmeleBRl A ratirnseiR b g?qlﬁg pahyhen the
: ﬁype: igﬁltleﬁf(t‘ gﬁ%ﬂ&%&ﬁ a‘flyesle OF a &ivideduBRc W @Fdctivé BRount of at least

aced 1n or aroundthe vitreous or other
paret therapettivecongstued bpagenhmrbleasable to e enyérooment ¢f the implant

bj ect .t.he. | [ f.the | i.s in. i.d.
O A DGO PSR viere G D el R P ptif & B il
PQsHt AhinB anHRERA! arRburk BLatG¥ Bt bhE BldEipeltiecoipdudddl agiie

openi ng.” I'n yet another aspect, the present invention

r el at el ¢re embaijmentnihle dinst niiteridl ané et onshmateriplare jasmed in a

ipplant jnclyudes a first. materigl, a e .
LGS, e SR B B B g7 G gt
OfgrdiRAEANOHE Ko TR Wer QfuchBeN Whewiies &elifipldrt isSiinplanted in
mat erial and the second nmaterial are arranged to form

atm@b'? df adivthasbiect matesials indifferant lpyers asiralsesed to thean
eye.of a living subject . .f f ' f

c45 Bl b LP B B S A S A o B

t 0 t he AgaMiakiQEIFEME fiedt niddeidl apd &iktsecond material are formed in a wafer-

like structure. The first material and the second material may be also formed to a

solid such that at any given position, the density of the material is substantially one of
the densities of the first material and the density of the second material.

In one embodiment, the first material comprises an inert polymeric material
selected from the group of polysulfone, polyetherimide, polyimide, ,
polymethylmethacrylate, siloxanes, other acrylates, polyetheretherketone, copolymers
of any of the these compounds, and similar engineered biocompatible implantable
polymers.

The first material in another embodiment comprises a biodegradable material

such that when the effective amount of at least one therapeutic compound or agent is
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over an extended period of tinme. The eye inplant nmay
conprise a third material containing an effective

wa@rmans7sed at | east one therapeutic conmpound OPCEHUS2US/041330
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In one enbodi nent, the first material and the second
material are fornmed in a layer structure. In another
enbodi nent, the first material, the second nateri al
and the third material are forned in a | ayer

uct Wien the. e i mpl a t i o
oylctsed tetne Mg rictiny S e TRiBRny BB AR iR i)y degrades or
a&i@scﬂ@ésezﬂ%ﬁg e bﬁaegaa&am@ﬁmw @ﬁnﬁrrses epedepraldatile palymeric
di fferent rates, resgect ively or one after anaqther.

Aiatsriahsdlecsed fromieodi ¢¢polm@hqaadesbnaclﬂﬁl@g§@é@h gellulose, and

'fmtpg f Ial?rlatibg'he gﬁpogﬁn%%}, ﬁglag}lé,\é%:l] géén F a%tefléiﬁg Lfﬁl‘grate-ghgellan gum,

f a&:Re, altad&dlin, poByahylehaklyasl), ’c}i@yy(glropg?renpomde) @oly(idtglene
denS|t¥ of the nmaterial is substantlall¥ one of the

dexide), Phpresics, meodifigdgiolymstess. ipaly(asiir achid).qohixgolit adide

BRI EL Rl R BTGNS cabbil oy, o
t isapﬂiwlabrﬂimm@} ysly(fysine), tiglyyeeidey qrdlyamhgdnm, pony(outmp)esters,

met hyl met hacryl ate, sil oxanes El;her a at es,

pB‘P PR T-E P RO BRe pobubeiene fezerbh FEPIRE e
i %gqgéné?lg% e@%bg?/ﬁbﬁ‘olf%fu{mﬂﬁ'a@ﬁeinﬁqe&ﬁ&c gm%ﬁ cﬁ’&?yalkanoates) of

nmers first materr iI'n anot her
etheRHBAHV chpr preemsapdlypeptiges gaddéagl yans,modyelealfies, and any
t hat _when t he effectlve amount of at | east one
t FRRIBER ST CoORMRAIGR QT B¥thgent i srel eased to the

envi r o QEcoRfl ot d?ﬂéha? Ylﬁ'tﬂe?’%lﬁﬁﬁses LReIubld lﬁhdéﬁhﬁéﬁﬁ' The at least
gradual y degrades or dissolves in situ.

b Dndﬁxgr@dam eormanmdloa hgan apstatsbzedavith &m@ghdadmlmnéer material. The

pol ri.c mat seI d from nodi

pa¢1§€1§ G Rt PR sisat Fiste ofpppgisied
Fy@s%@&lanfdbgr in@ludfﬂg@'trﬁ@l? Geilillosd) hPEHitbsak, BubAg Ad modified

coI Fagenoi ds, tartrates, gellan gum dextr an,

rralllgami énclvding trgllgseestiopdsensiclsy @sibl)sa pelwalgghsis polyéviayl alcohol),

oSy, EBrGEL 2efith Ghag. KAIBRYED:. Rlcs, Fgn sum,

pﬁép/atdnaemarge@mg 8Dl ki, ddxtrafPEbkodst v, ometaﬂene glycol),
car bopol poly sopropyl acryl am de) pol y fy5| ne)

t ppkyligrepyleneoxige), pelthyiyleneeaxidg) R lypionicsomedifisd lginate hydrogels,
1,0
g?,xéép] ﬁ!%qlg{lglg@pﬁrlogeg% s ggl}{g?ﬁe%gfey &?wge éc?cﬁ?te% é)’roteoglycans, and any

@rébfm‘tﬁhalbﬁmfﬁlem:l d and | euci ne,
poI y( al kanoat es} of the PHB-PHV cl ass
pr ot e| f%ptwfeemquggg at @qgf @Qfgqh%gﬂglc compound or agent is released

{J Edeﬁ% l eﬁGﬁ%érﬁ%f e ?llﬂiﬂlaﬁpg}(f) EX¥fiEbn YroG TR BfsédIidA of the

soluble binder material.

In one embodiment, when the eye implant is implanted in the eye of a living
subject, the eye implant is placed in or around the vitreous or other parts of the
posterior chamber of the eye of a living subject.

In a further aspect, the present invention relates to a method of treating
inflammatory and degenerative diseases in or around the eye. In one embodiment, the
method includes the step of providing an eye implant having a first material, and a

second material containing an effective amount of at least one therapeutic compound
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The second material further conprises a sol uble binder
material. The at | east one therapeutic conpound or

W@ o®no57889 st abi | i zed with the sol ubl e bi nder nBCEUSRD5/041330
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The sol ubl e binder material in one enbodi nent
conprises at | east one of nodified polysaccharides),

i ncludi ng starch, cellul ose, and chitosan, sugars and
nodi fi ed sugars, including trehal ose, sucrose, sucrose

esters, polyal cohols,. polyyinyl al coho I .
rarer; »Roi ot gDt SEopf QIR ee FABELS) fem o conia
U eAh 613, the Ml iAbiicd BB 8feh Bf infFlakta e @ imyslaiitiin an eye of a
xant han, dextran, maltodextrin, poly(ethylene glycol),

doting subgesyl Eheeffisdtive pmopont f(ableesti aagdhesap iy compound is

Pl yor oni ¢ modi fi ed L nat r :
R A e o e
heh6@disy Glsdes ekt Wf 1600 theeye anplannipithaeyeon of

them The effective ampunt of at | east one thghggeutlc

conpouimdngentpgdiment.ghe &rsh mpisyial epraprases AR R 14§ material

th i ' ' 2 ' [ ution

E e R T e S DRSS T b Sy
Vikt2yimétheneateaciylite fdiloxsesi othbreaetyiakes, ipol yetheytherlibtoae, copolymers
['iving subject, the eye inplant iis placed in ar un%
tofeanyiof theghesespmporRgs, gud s1nilay engipee %l@?%l?at@ﬁﬁ&m?iﬁma le

(0] e | . . r
R L o

i mhleAinnaich that avhen thegdfeetiad aneund o etdlsas one therapgniguemmpound or

the eye. I n _one enbodi nent, the nethod ingludes .the
P! BrelgRsd aiibRgTRRoR Lot HieaNe TRal, éh%ﬁrfSFF‘&féﬂapgf adually
Ide@lor aROVA i SHpNd material containing an

efffective anount of at |east one therapeutic _
c onpouThosecabmateriah@wrihet trengrisessa sotublebinder aageriah@nd wherein

second material.are arranged to tm a sqglid. .
AL P HOMET B ChBBBE PG BLe S BHEe T B soluble binder
| TRleRaL | T dFREHRY SmbiloRBE 1chdl 0RO tHRY-Deic Sorhpotind®r agent is
subject. The effective anount of at |east one

t Tebrasqibtotthe envinopmentiof the ey imepdans by diBusiom thepnghragd disselution of
of th e i npl ant .over an extended period of tine.
fﬁ859§®§%am%5gﬁgﬁﬁ%1udes the step of |eaving the eye
| Mpl anfrhédd ahd 8theY Sspettd oP AR REeAtinvE ton Willebebbms bpparent from
mat eri al conprises an inert p(gol ggﬂer ic materi al

¢

sthiedollewling deseriptien gf thepreferr imgpktaken in conjunction with the

Lyet herimde, .pol vi m de,
e e
CRRAbYERpatiaf fidfythelpiriiand bede of thiepoueibnceptsioftheridisatosure.

engi neered bl oconpati bl e inplantable polyners, hi
anot her enbodi ment, the first material conprises a

bi odegr adabl egpypR PESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate one or more embodiments of the
invention and, together with the written description, serve to explain the principles of
the invention. Wherever possible, the same reference numbers are used throughout
the drawings to refer to the same or like elements of an embodiment, and wherein:

Fig. 1 shows schematically an implant according to one embodiment of the
present invention: (a) a perspective view, and (b) a cross sectional view.

Fig. 2 shows schematically an implant according to another embodiment of the

present invention: (a) a perspective view, and (b) a cross sectional view.
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mat eri al such that when the effective anmount of at
| east one therapeutic conpound or agent is released to

W b@eesnssy onnment of the eye inplant, the firstPCEUS2008041330
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gradual |y degrades or dissolves in situ. The second
material further conprises a soluble binder material,
and wherein at | east one therapeutic conmpound or agent
is stabilized with the soluble binder material. The

ef fective anount of at east e t her.a eut| c
or agefis PShows %@&tl?% YRRt perARdiRS QY etiaRg %g%nub"dlmem of
sg:f% L}%Pééen %{tfofn rrgil) 9:}'6{' EQHBRi&N (ﬁ)sﬁhxléﬁé QRtial Wé%/

These ’an er aspects of _
t he pr &geHdtshowy miiemanca/]/ly dn iptamirecapdiag éman ﬁltemmttvh @mbodiment

L kiR TSR Wb (50 R B R, 10 Gt P A thind st

alt houggg ¥ahowé g&ﬁﬁlaaeﬂlmh{pwﬁaémngm@aﬁé éinmm% of the
af fected wi thout departi'ng fromthe sprrit and scope

opresérg im@mabn dencppspectiive view, aid () asaeteonaBREFF

DESCRI OF THE d
CES el 04 T PGS T, SecomanL S o
apfbsertPRAGH: (W 4 Berﬁﬁ&tl% Vicle (b)dgsuetidIRt drody seSRInYEvikR, and (c)

explain the principles of the i'nvention. \Werever
poswpoinsls andfer sgents in dlieimepiand releasing to the envizpagment.

t hr oughou he dravvl to refer he sanme .
el cmon e Grrae SHBBUTARN & BRYabPoE AT Hhays fbodiment
S eh@iRrésead ihYentioni @iph@@fspa&ﬁe Fibw) Ginl Qbm@o@m@@bmwew

of the present invention: (a)_a pers&ectwe vi ew, and
(b) a EibSshewssehematicallyean impiagt agcosdingdo 8 Ewthenembedimpent of

aﬁle e%ptnvgﬁo%r di ng to anot her enbodi mnent of the
SFERT Ve on: (a) a perspective view, and (b) a

C r 0SS FaL Dishonas sohefintiCally: andnpihditaceediagas yeral fustharembodiment
[ nEI ant according to, yet another_ enbodi ment of the
pPetempreseRliByAItion: (a) #) a Hrshalatepand (b &n ¢ pespnd sigle- (b) a

Cross tlbgﬂgirs é’dh@fﬂatlgdl anl} my\@cc%?(ﬂ gg} 61‘feaén1136 ﬁﬂ?]net of the

|nplan cco Ing to an ter atlvee
ppesedttinventiemt(aomncrogagectionad view, ahd $li)aioﬁ1po(1b()s aldfm ageds in the
state, and (c) a third state. Fig. 5 shows

sHPRMHE i cal | y an inplant according to one enbodi nent

of the present invention: (a) a perspective view, and

(b) a sectional view. Fig. 6 shows schematically an

i npl ant acc@ETAILED DIBSCREPTHON COF HHIE INNEN@IQNesent

e Bl PR R i AT Bl e rampt

| fhat B2 ihfERAGIs 11&@A%E BAlylsthek REmBRYs ﬁmﬁﬁmuons and variations
therein will be apparent to those skilled in the art. Various embodiments of the
invention are now described in detail. Referring to the drawings of Figs. 1-10, like
numbers indicate like components throughout the views. As used in the description
herein and throughout the claims that follow, the meaning of “a”, “an”, and “the”
includes plural reference unless the context clearly dictates otherwise. Also, as used
in the description herein and throughout the claims that follow, the meaning of “in”

(134 ”

includes “in” and “on” unless the context clearly dictates otherwise. Moreover, titles
or subtitles may be used in the specification for the convenience of a reader, which
shall have no influence on the scope of the present invention. Additionally, some

terms used in this specification are more specifically defined below.
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Fig. 7 shows schematically an inplant according to an
al ternative enbodi nent of the present invention: (a) a

wWEenspsmssd ve view, and (b) a cross sectional vPEMUSINE041330
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8 shows schematically an inplant according to a
further enbodi nent of the present invention. Fig. 9
shows schematically an inplant according to yet a
further enbodi ment of the present invention: (a) in a

first state, and (b) in te. Fig. 10 shows
schematically an inpl ant W 0 one enbodi nment

of theTRE &$RBusdd MGRssPEki fidafibn Befér@iy h&RGh¢PBRinaYYy SW¥anings in
and (b) conpounds and/or agents in the inplant.

DEbEArt, BithDESEROETEKIGN tFinTefEionNwEhT i sideaiqrostasihwhere each
invention is nore particularly described in the

f B8PS exanpl es that are intended as illustrative

only siREGnEHIR RSB lth B&cHBB $heifdenthia diS¢ilsed below, or
therein will be apparent to those skilled in the art.

Valsewhere émihepenifications totpmevifle edditiprad guidaneego thfcpyaetitinagr in

in detail Ref erring, to,the awi.n of Fi =10
| Reseth e Rt AR AR AR g Bl o shiketing use them.
V IFBEonvARi eh&e Bortdin tdilis ARy ®e hpEHiphtdde FicRaBpld using italics and/or

t hr oughout the clai ms that follow the neaning of "a", .
" grotatiemanarksh d'he upe pLkisklighting hps peinfluspeson the seapetand meaning

P i P A B M s T B Lo
f of hewit isthighligheedi Mowilf be'dppreciated thdethe same thamglcandiE'said in more

unl ess the context clearly_dictates otherw se.
MEraBonewayt iGongaqugtly phetat veslapgyags ang §Epnyps pay be used for any

S Eﬁ? ile . S?etdﬁﬂe {e%f hREuSa NS EiSs Qﬁy %ercﬁﬁggﬁiﬁcmqu be placed
sha ave no I nfluence on the scope the“present

i npemtvhether dkdbk b itarnedslelabomtedeortdéscussed deckin. nSyrfongms for certain
speci ficatigon are nore _ specifically defined

b BB AT RPKIOH- CRSCTL Of @Al BRI FYPOPYT docs pelsxeludsipgpse of

q I v . . ] > SEEe :
TR Sy RE: The I &f Rpp AR IRAS M s e ORIGH fncluding

s praiiplec oftanytternts dibmsseddertin, tieilnsirstivesedy, afé it 8¢ way limits the
terns that are u ed to descr'tbe t he ilg.vgnt [ ogg?r e.

dPeapgead eaming pt the Xetion o8 PR, e ldisd derp J4keise the
PERELES, AL TRk SRR BRBodithenbeaiPERRmlthisisPSficakiBn.

descri bing the apparatus and nethods of the invention
alfdrthamore snitittes amay hesesed tochalp Foeadepoal/ibaispasification ta read

taﬁ{”r)rﬁghnﬁz sgéaciftfcia%lglll,i \gﬂltcﬁ gie Js.%e Na s%gﬁhees, Hg’\%vg r,i I}a% Inlo $ifluence on

the scope of the invention.

3 €

As used herein, “around”, “about” or “approximately” shall generally mean
within 20 percent, preferably within 10 percent, and more preferably within 5 percent
of a given value or range. Numerical quantities given herein are approximate,
meaning that the term “around”, “about” or “approximately” can be inferred if not
expressly stated.

As used, the term “uveitis” is referred generally to intraocular inflammations,
which account for at least 50 different entities with either infectious or autoimmune
origin, Primary uveitis (“idiopathic™) is referred to the intraocular inflammation of
unknown cause (roughly 40% of cases seen in tertiary referral centers). Secondary

uveitis (all cases with some explanation for the uveitis) accounts for inflammatory
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quotation marks. The use of highlighting has no
i nfl uence on the scope and neaning of a term the
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context, whether or not it is highlighted. It will be

appreci ated that the sane thing can be said in nore

than one way. Consequently, alternative |anguage and

synonyns may be used for any one or nore of the terns

di scussed. herein, nqr is any gpe ial si qni_fi cance g]gl? .

becHprBditians thajaes Hiber assonged Witha systierlicflisease A¢-8q agylosing

di | o feQL: - . :

o B o ok s ST i RiioRE AR e A0S it or OMV

exetinik ot Hefinsimsafculat hyedrayesqeygrEuchhevaitsesynfiramxe Mptdskot
cific i ncl udi.n

I n thi tion, | f
ARATOT e SRR AR ALEIA, MM DRAIRAS, G st

[ j T i af the

o R Gy e e i o, ¢ he

i nvent Tha tére ‘foompound’tie defewed/trd chesieatisonibimatios ofjfweer more
in thi ﬁ eci f{lcati on. Furthernore %Ubt [ f\l es rrlgy be .
uSEPDE HePPLbPEARIIPRT OPFEY JYHtE PEEHL UGR 2 & Cpkdigrve or tissue.
t Ipxa ?fés 8o P& Eidsitie a9 be rétaicaRo pRRtibIHAUR Hbsent invention
subtitles, however, has no influence on the scope of

t hecludevtbogeiinithe dlowsngexhmpbiry list: ar ound", "about" or

rﬁ%ﬁi mat gl% shal | ;gener ally nean within 20

iSRflampalgry coMPIUNASS i 1 10 percent, and nore

pref §r abtvcytbkkinésn S percent of a given value or range.
Numeri cal quantities given herein are approxi nate,

meani ng t Aati-TuheoriNycrosisafaoton dlpha (ANOW) Suchras

“approxi matel y* can be inferred if not expressly

stated. Ad) Exmgreeph@7s dNArfusjen piodein) s ref erred

general ly b ocik ar.: i Tml' ns, which account
for at | ezi?nfggﬁ%%@glrenw{ekml [ esLl ith either

i nf ecti ouQ) ArdatitfuaiabifhuiearoAhty (TINF Mlabyrary uveitis
("idiopathic") is referred to the intraocul ar

i nf | ammat (40 Prsreeptisalhis Pééwr%roughl y 40% of cases

seen in tgf b S Vfebd lies, SRROSINSY artiBHY S gment
(all case@f %\}ht@p{%%éilﬁg%i% %ﬁiatl o%é%gf’ﬂ%ﬁe uveslyt I'S) gl SIS,
account s dmirrecepftdbreamegbnistsocul ar conditions that are
ei ther associated wth &syst em c di sease (e.q.
ankyl o8 ndnaPBEHGIkIRlSUeh a5 ar coi dosi s) of known
i nfectiousyCalsgGirk €19t laSoR&)CMVretini tis)
or defi neg)as ocu?g}gls%g?g?réee? e. ga.%oFughs uveitis
syndr one, (2BIIEt §hay (Regekranendl- Isyppil geseptes plus IL-1 fusion protein)
choroiditis). %asguer ad((=i syndrones, |ike intraocul ar
| ynphoma, arf& Ot FEPRMY r om primary or secondary
g\éﬁ‘i)it Lgiilgﬂﬁg{ﬁp\i\%&%?%n%?%d" is referred to a chem cal
(1) Daclizumab or other compounds

¢ Anti-Interleukin-4 such as
(1) Human Anti-IL-4 antibody, E coli derived goat IgG (R&D systems)
(2) Human Anti-IL-4 antibody, E coli derived murine IgG (R&D systems)

Or other compounds
o Anti-Interleukin-6 such as

(1) MRA (Chugai Pharmaceuticals/Roche) or other compounds
o Anti-Interleukin-8 such as
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el ements that may have an inpact on any |living system
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i nvention include those in the follow ng exenplary
[ist: Anti-inflammtory conpounds: a) Anti-cytokines
Anti - Tunor Necrosis Factor al pha (TNFa) such as (1)
Et anercept (p75 TNFr fusion protein) (2) Inflixinab

.
conpouddsy,siediaBind™ depds €s, nanobodi es, anti body

fragments, and receptor antagonists.
Ant i - | nt ¢1) BukamAhtidheR? agibody, Bealkdanvad gpat IgG (ReeD systems)

type 1 r 6DaBEBAN SRHALT 2 3atPady. dhtolt SERER M GFedERdR oD
corrpound§ystéﬁ%ju- Interleukin-2 such as (1) Daclizumab

or other Tonpdunds Anti-Interleukin-4 such as (1)
Human AntQOr-other4ompoustsdy, E coli derived goat |1gG (R&D

systens) (2)_ Hu . i -]L-4 anti body, E coli derived
mur i ne® | gA@t ﬁ&%@‘g@f%{lﬁ ot her conpounds

Anti -1 nt Sﬂ Bithh AAHHCTS Afivody, BB d&ReaFoat IgG (R&D systems)
Phar maceut’i cal s/ Roche) or other conpounds

Anti - r nt €2) Buinian Agtidlield agiboily.Ancoli geriver mayrinedghy(R&D
(C225) or at he)r compounds Anti-Interleukin-12 such as

(1) HumaAYSHPPL | L- 12 antibody, E coli derived goat |gG

(R&D systmFiher(cdhpblifgn Anti-1L-12 anti body, E coli
derived nurine | gg (R&D syst ens)
e Anti-Interleukin-17 such as
(1) Human Anti-IL-17 antibody, E coli derived goat IgG (R&D systems)
(2) Human Anti-IL-17 antibody, E coli derived murine IgG (R&D
systems)
Or other compounds
e Anti-Interleukin-18 such as
(1) Human Anti-IL-18 antibody, E coli derived goat IgG (R&D systems)
(2) Human Anti-IL-18 antibody, E coli derived murine IgG (R&D
systems)
Or other compounds

b) Cytokines
o Interleukin 10 and 12

¢) TGF beta and related anti-inflammatory growth factors

d) Anti-chemokines/Anti-Metalloproteases
e MCP-1 (9-76),
e Gro-alpha (8-73),
e VMIPII
o CXCR4
o Met-CCL5
e Met-RANTES
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O other conpounds Anti-Interleukin-15 such as (1)
Human Anti-1L-15 anti body, E coli derived goat 1gG
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derived nmurine 1gG (R&D systens) O other conpounds
Anti-Interl eukin-17 such as (1) Human Anti-IL-17

anti body, E coli derived goat 1gG (R& systens) (2)
Human Anti-I1L-17 anti body, E coli derived nurine |IgG
(R&D systens) O other conpounds Anti-Interl eukin-18
such at em®l gntagopist ppd ofeEnt | body, E coli derived
goat | b sk, ' ,
2501 | LTSRS YTLATE boirbbyil TR e R lonafe Y
c onpouwtmoiineCyhdinctadloprotedses drdtskiecepi@s:and 12 ¢c) TGF
beta and related anti-inflammtory growth factors d)
Ant i - cheReMVAES (GREP) Met al | opr ot eases  MCP-1 (9-76)
G o-al ph - Pl CXCR4 Met-CCL5
I\/let-RAﬁI‘I’é@ﬁﬁlr é‘ﬁﬁ%@iynt agoni st and others And all

ot her potenbi(eikceaopounds whi ch antagoni ze the

foll ow ng chenoki nes and netal | oproteases or its
receptor /EGRANTES ( CCL5)

e MCP 1-4 (CCL1, CCLS8, CCL7, CCL13)
e CINC

e (Cognate receptor

¢ GRO

CXCR4

Stromal-derived factor-1

e CCR4, CCR5, and CXCR3 and others
e) Co stimulatory molecule inhibitors:

e CTLA4Ig

e Efalizumab (anti CD11a) binds to unique CD11a chain of LFA1

o Alefacept (anti CD2) fusion protein of LFA3e and IgGFc and others
f) Inhibitors of nitric oxide (NO) or inducible nitric oxide synthase (iNOS)

g) Other
e Adhesion molecule inhibitors: such as alpha4-integrin inhibitor, inhibitors
of P selectin or E selectin, ICAM1, VCAM and others

e Alpha-melanocyte stimulating hormone (alpha-MSH)

e Anti HSP 60 or Heme oxygenase (HO)-1, heat shock proteins
Anti-angiogenic/Anti-degenerative compounds:

a) NF-kappa B inhibitors such as

e Pyrrolidine dithiocarbamate (PTDC)

e Proteasome inhibitor, MG-132

e Rolipram, an inhibitor of type 4 phosphodiesterase

e CMIO01

And others
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MP 1 alpha (CCL3) [P 10 (CXCLIO VEGF MP 1-4
(CCLlI, CCL8, CCL7, CCL13) CINC Cognate receptor GRO

CXCR3 and others e) Co stinmulatory nolecule
inhibitors: CTLAA Ig Efalizumab (anti CDl1la) bi nds
to unique CDla chain of LFAI Al efacept (anti CD2)
fusion protein of LFA3e and I gG-c and ot hers f)

I nhibitors of nitric oxide or .inducible nitric
oxXi &S é‘g%h@é%‘éf%(‘l?q(@?s %ﬂl%ggrsﬂme?i on nol ecul e

I nhi bi § orS.:: 3l -integrin inhibitor,

i nhi bi tor&smc\)/?ﬂdg’{}rsoe Iéct(ig%qgr E selectin, ICAM, VCAM
and ot éersctivififteansediptivecstier 3(ATHR)at i ng hor none

(al pha-MSH)  Anti HSP 60 or Hene oxlx%enase (HO -1,
heat shodWicenfastasof astivatedhhrelfeMFcATAnt i - degener ati ve

Pyr ol TR e A Aee B b S e SEAT
i nhi bi § ory53M> 132 Roli pram an inhibitor of type 4
phosphodiesterase CM A And ot hersb) |nhibitors of
ot her e r &ts Gniilytaferanfaiptiondagos{Eks] apkSAPal)or prot ei n
1 (API Z l\ﬁfcﬁeja;\rl ct)rirr{]o etr&%g%:rg i ption factor 2 (ATF2)
c) Small molecule inhibitors that inhibit or block the following intracellular
signaling pathways, or regulatory enzymes/kinases, for examples:

e PTEN

e PI3 Kinases

e P38 MAP Kinase and other MAP Kinases

e All stress activated protein kinases (SAPKs)

e The ERK signaling pathways

e The JNK signaling pathways (JNK1, JNK2)

e AllRAS activated pathways

e All Rho mediated pathways

e NIK, MEKK-1, IKK-1, IKK-2.

Tumor Necrosis Factor alpha (TNFo) plays a pivotal role in most animal
models of uveitis. In addition it regulates most cytokines and chemokines and
indirectly influences the inflammatory process. Multiple clinical trials have
demonstrated that TNF inhibition is beneficial in treating uveitis and other
inflammatory eye conditions such as Behcet’s disease (BD) [13,16]. Currently
available TNF inhibitors include Etanercept (p75 TNFr fusion protein), Infliximab
(chimeric Anti TNF Mab), Adalimumab (human Anti TNF Mab), and Onercept

(soluble p55 TNFr). Currently applied doses for various autoimmune diseases:

Etanercept: 50 mg once a week SQ or 0.8 mg/kg/wk for a child; Adalimumab: 40 mg
EOW SQ or app. Img/kg/wk for a child; and Infliximab: 3 —10 mg/kg at 0, 2, 6 weeks

and then every other month IV. Infliximab has been shown to improve vision in
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Nucl ear hornone receptors c) Small nolecule inhibitors
that inhibit or block the follow ng intracellular

si gnal i ng pat hways, or regul atory enzynes/ ki nases, for
exanples: PTEN PI3 Kinases P38 MAP Ki nase and ot her

VAP, .stress actjvated tei.n Kkinases
(

P. Ki nasge Al | :
s Wit e GGPREPch 28 Rty e Ry s Rl 1 o gnaculan
' if) i .
S, A o leray [ g sapei i 22
Tunor Keeravkins]l Hhelt)oppaip kahqvermagrepivgial ralegn gadeipxin induced

Bt Pl TN PP B Pl oab s Ribkinkng!ed ARG ST IS

| pldbseneRstst ME-1 mbY asrmtieday ampRE@sion sidnbl indPatholdgidal pedcesses
trials have denmonstrated that TNF inhibition is ) )
basse¢ipter avith dhrenie gys indlapymation §1 ¢n dLdbgtarcapses blaeddrginparrier

e L] ch. as,. y [

i SR St AN iRl B LS ARV EEN bk Gy by

( méfeadibgrahseadothealotesicolny trimpoitx Combnily hvaiteble ELAnhhibitors
TNF I\/abi Adal i numab (human Anti TNF Mab)., and

omshude ] Anzdinrs (- dwperhreesptoraniasonistyanddbil iTeep (Regereron, an

f . . . ! !
T O 2ol QLTI BT DAL ST ke
Aﬁ@maﬁmg) Ffb?elszﬁg_tiEﬂga{ ﬁg@milg&pﬁm%- k1| amMXigﬂu?dﬁxgeitia in the rat.

cni , .an n | X1 . ., - . at , g

afarrenibnanplisd dosss fek varioNs Autpiy Wﬁg @1?%8%@%@%@355 mg/d SQ or

e R, O T neovascul arl zaf fon [19] .

macul ail-@demitidlyiderHled asmcllitdlrgrawtjefastoathad s frodyced dyd cells

o, P OSSP A SIS B bl shova

enslatald e bFOWHE 8Rd differentiation of B cells, natural killer (NK) cells,
lymphocyte activated killer (LAK) cells, monocytes/macrophages and
oligodendrocytes. At the amino acid sequence level, there is approximately 72%
similarity between mature porcine and human IL-2 and approximately 80% similarity
between rat and mouse IL-2. IL-2 is expressed upon stimulation of T-cells and is a
commonly used marker for T-cell activation. The primary, known physiologic effect
of IL-2 is to act as a T lymphocyte growth factor. Elevated aqueous and serum levels
of IL-2 have been observed in patients with uveitis, especially with acute anterior
uveitis and BD [2, 9, 11]. Suppression of serum IL2 levels has been shown to be
beneficial in animals and humans with various forms of uveitis [1]. Currently
available IL-2 inhibitors include Daclizumab, a monoclonal antibody, that exerts its
effect by binding to the alpha subunit (CD25) of the human interleukin (IL)-2 receptor
on the surface of activated lymphocytes, thus preventing the binding of IL-2.
Currently applied doses for transplant rejection: 1 mg/kg/dose for a total of 5 doses
for children and adults.

IL-4 is a pleiotropic cytokine produced by activated T cells, mast cells, and

basophiles. It was initially identified as a B cell differentiation factor (BCDF), as well
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uveitis than TNF-al pha, and EL-1 beta is one of the
princi pal nediators of LPSi nduced uveitis. IL-1 nmay
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processes associated with chronic eye inflanmmation
[10]. IL-lbeta causes blood brain barrier (BRB)

br eakdown by opening tight junctions between RVE cells
and possibly by increasing transendothelial vesi cul ar

L 9% Bl bmataory Hoocd RSHD) B poines ReRgaho €h fo bG i ot
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fusion protein). In addition synthetic IL-I bl ocker's
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theﬁ%’twﬁlg&g/ K94 dait Bidude bipkdliuctidn 8f IFN- E&hin'a ahd Wther
identified as a T cell growth factor t i s produced

binflangedtory cymlqlmumgera@mamaon@ﬁlony Hi-¢ s prerior dose-dependent
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S HEaLe RO s oo <A B S et BE Y it Bigppuniey. 1L i
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(LAK) cells, _nDnoc%ées/nacrophages and

oby Q@Hé‘ﬁﬂlﬂl‘lﬁb%‘é@ -Aspraeting Gels atg e By decrpasgd in active BD.
t R%{lse b 1328%%10@]? ngtl Rf%%ér@'isle& YerRfl lgge?/g]of‘ﬁ? 4 BBMC

porcine an apprOXI mat el'y
s frﬁ‘rri patichty wiet BBgiroduied arghemleuele of II--2. Tth hdd@tiorsIL-4 plays an

expressed upon stinulation of T-cells and is

Ry U Bk Bhecp of BALE CHimi ] Geaie Wil significantly
pﬁ%&?ﬁs)éd hlér&%%‘log et ﬁﬂtﬁgitﬁ g E%% &304 2&nl r§tstvathaf§SP Frrduced

ocyte ctor. evated aqueous an
savitis. I Burthesmofe thére2rdisigeifibanly ebvmdided lewelpan aqndoss humors of

LRt Y ChpIScHRd aspRte SN EHOGaR th i siekEs gy anti-
bgen aihﬁ? E%ohedeh%e@%?@u%«b (R&mgysfah ARt REmS4 %ﬁﬁbdy,

vari ous fimrs of uvel rrently avail abl e IL-
i odii bemcedsnurmel TIig(he(R&0 Isysiem@bg)r cthermooadoundd. ant i body,

( Coos) T 5 s o 55 T e REnropros piotrncs Brik sy fctor
sy r(fBSFQ) fybﬁﬁbfn‘é&ﬂ%dc%@ﬁﬁ%&b@ﬁfactbﬁ lh‘épﬁb@f@ SirhAGitihd Eactor,

bi ndi n Currently applied doses for
t extotopicah celt diffsreritiation fackny/ dng/raesepliage- %amlblcate ipfudng factor

gm@gi%} g@ugr A it ggt?q%sgqai Hrofmgg}?art laayfsr%g ?(ﬁes in host

agefchas i plase rédct1h3ﬁ§ itfHuhé ﬁésbynsbgi et mémetdp@ss@ (B8, 14 18].
cell differentiation factor (BCDF), as wellas a B cel

sHméus exnsesyed by e yarieESEnprmal pnd raasforneteellp meinding Rucells, B
1 Qel S, X]%n%és/rggcrophages, fibroblasts, hepatocytes, keratinocytes, astrocytes,

vascular endothelial cells, and various tumor cells. It plays an important role as an

inflammatory mediator in VKH [15]. In addition especially IL-6 levels increase
significantly following laser photocoagulation and IL-6 is one of the dominant
contributing factors in the occurrence of postoperative inflammation. Currently
applied doses for arthritis: 8 mg/kg/dose for children and adults. Anti-Interleukin-6
(IL-6) includes MR A (Chugai Pharmaceuticals) or other compounds. IL-6 is one of
several elevated pro-inflammatory signaling molecules found in both macular

degeneration and branch vein occlusion [21, 22].
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erythroid progenitors, fibroblasts, and endotheli al
cells. Rat, nouse and human |L-4 are species-specific
in their activities. I1L-4 can induce the production of
| FN-ganma and ot her inflamuatory cytoki nes under

certai onditigns. IL-4 ca

11 o Db ratiserelated G drER bR ersfebs M ING L. Beutrophil

I SSRARSESroRIA (NAPFULORIT i cki¥ed hbiftrdphil@Berh8TR6l¢ Bidtor (MDNCF),
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folp i the pragression afanmocelat wdlapmationeand granulocytes are thought to be
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g@@jst)%pgth@pé&ﬁpdlﬂldgost def ense, acute phase
actions, I nmuhe responses, and hemat opoi esis [4,

14, 18]L-12fis §s6 knexpassated] kijlercellatinstlgtonytfagtor @éKSEh@lr

B RRRE o M BEtct pRPe (5 BFe o358 befresgimeric piciotropic
key@kina Ak @ ? of@sqrorma/@aﬁ) subaEe bhds 36 RBAIPE)isabure! Tike 1L-12
and vari ous unor cel It | ays an | rrport ant role as
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ity R ACab gt BBRSHELRE S blotipced by

t hﬁwﬂ@lﬁgb@ Rhd wsne lab@l hadtbeh 38dwH fo haveinfgtisle efece A els and
postoperative inflammtion. Currently apg i ed doses

f optugl kitler (NK) cellsagViide moute Hool2 istictive embefh duman apd mouse
Aﬁél‘ls 111'1}5 fLe lf# %]noq a(: c@r) mbﬂs%l cléﬂg S § g@#ﬁ%ﬁine thatffacﬂltates
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arﬁace Irca AU her compounds.”
cytolytic T-cell responses, enhances the lytlc activity of NK cells and induces the

secretion of interferon-gamma by both T and NK cells. IL-12 plays a pivotal role in
the initiation and maintenance of the intraocular inflammation. IL-12 has an
inhibitory effect on endotoxin-induced inflammation in the eye suggesting that IL-12
can have an immunoregulatory function in some forms of inflammatory eye disease.
High levels of IL-12 in the vitreous and/or aqueous humor in patients with uveitis of
non-neoplastic etiology have been observed [5, 6]. Serum IL-12 levels are associated

with a general clinical improvement during treatment. In addition IL-12 plays a
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neutrophil chenotactic factor (NCF), neutrophil
activating protein (NAP), nonocyte-derived neutrophil
chenotactic factor (MONCF), T cell chenotactic factor
(TCF) granul ocyte chenotactic protein (GCP) and
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ef f ect llofl 7dnalse bm\ﬁn am@l?béo&ulﬁ (] ﬂa}ﬁleﬁeipmsqdrplelnﬁow gytokine that

S ugﬂg‘? H%htcﬂgree 0 omology to a protein encoded by the ORF13 gene of herpes
virus Saimiri. Both recombinant and natural IL-17 have been shown to exist as
disulfide linked homo-dimers. At the amino acid level, human IL-17 shows 72% and
63% sequence identity with herpes virus and rat IL-17, respectively. The IL-17
family comprises at least six members, including IL-17, IL-17B, IL-17C, IL-17D, IL-
17E (IL-25) and IL-17F. All IL-17 family members share a set of spatially conserved
cysteine residues, which suggest that IL-17 family members may be related to the
cysteine knot superfamily. IL-17 upregulates the expression of several pro-

inflammatory cytokines and it modulates the immune response during viral infections.
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can have an i mmunoregul atory function in sonme forns of
i nflammatory eye di sease. High levels of IL-12 in the
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of non-neopl astic etiol ogy have been observed [5, 6].
Serum I L-12 | evels are associated with a genera

clinical inprovenent during treatnent, hi addition

I L-12 plays asubstantial part in the pathogenesis of
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shows
anti-metalloproteases which specifically or functionally oppose the action of MCP-1

(9-76), Gro-alpha (8-73), V MIPII, CXCR4, Met-CCL5, Met-RANTES, CCR1,
RANTES (CCL5), MIP 1 alpha (CCL3), IP 10 (CXCL10), VEGF, MCP 1-4 (CCL1,
CCL8, CCL7, CCL13), CINC, Cognate receptor, GRO, CXCR4, Stromal-derived
factor-1, CCR4, CCR5, CXCR3 and the like.

Chemokines [chemoattractant cytokines and Matrix Metallo Proteinases

(MMPs)] comprises a complex super family of at least 40-50 low molecular weight
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63% sequence identity with herpes virus and rat |L-17,
respectively. The IL- 17 famly conprises at |east six

woreewbesmss9 i ncl uding 1L-17, IL- 17B, IL- 17C, |RET/LFIN5/041330
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IL- 17E (IL-25) and IL- 17F. Al IL-17 famly nenbers
share a set of spatially conserved cysteine residues,
whi ch suggest that IL- 17 famly nenbers nay be
related to the cysteine knot superfam|ly. IL-17

DrRn Bst Py b idt T Mt sepbRt LR g
Vbi('?%%lgdg fr%%%héé@ SHig hlle\%ls'ms BSfoRn@ M BitlentdWith 8@bhic uveitis

carti| age col | agen breakdown in
i mﬁd comEbwe yo fheidamage eferseeen hmthese syeex Sgtce MMEPs jare capable of

t till ti BD h t
oy et oottt &Y Rice By B shpnp it o P Bagefffr mauix
BQld ffitate kY é%’d‘eﬁkﬂf oPadkife(INF-atbha bl Bl"elaﬂ;‘}gésoﬂméfﬁl@mbrane bound
anti-1L-17 antibody, E coli derived goat |1gG (R&D

sﬁsmemtsl} commleahatuMEEspwnmtedgdye ’igity ofisqme /wgitis cases.

| ne | e r,other

" th, gt i LS RE e R e fTRR R e Rag e Pand
( MAP)9. a0R J dhreh@kind TR O s ésserdtial fir akitiephithingitrA{dai £ BPS-induced
biologic activities with IL- 12 and structural

s nvieitigin rabbis. Wiost of IR Q prqduptien isynesiated by dNFsalphepgndilhel

ol ro-1L-1 8)
t FRO Bk X8 SOERCAcRRERHE ROy IRl ERI LR O | ] ¢
18. Pr Sohie—répr%sdn&mk@ eRarhiylds opdiehiokings gmalhdepﬁmﬂ@s (ﬂ(tLS) MIP
contains a |l ea uence that is anal ogous

| aamsaap{p@l@ayﬁﬁ'w (CHCLIp3 YEGEXM@S%@(QCQL SRSl cora,
&ebbgﬁaés fécle@of BRO Ié)rgd% éhﬁf YrdREVaerRRE FARL N TN

eyes rol e eye remai ns
u ndet e (]memeﬁmelah‘eagdﬁsus pre sgilbie umtlhe iferna of NEIRH €©-0F), G-

AR b, VRl BB RS b b i B o e
ap B R i pRnRAeR o@faniulrﬁil fhe OmbAahde asCREPA SritCmodels

rem ssion i-Inter kn-18(l - 18) i1 ncludes
huofrathemstleroksis; §Bnadnoiddopyy, aid dwher. deri ved goat |1gG

R&D , ti-IL-. 18 antibody. E col i .
Gori v el tps R 1B o Aobvin g ory SF i i matulating
TUBLing WARE N h Ak fould@ %8 rddiee thggfﬂ@ctg of hﬁnk%@@l&eé%/t&@ﬂéé\ﬁsted

normal in ocular inflammati on such as Fuc
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and iri
known to those versed in the art, the following list is not exclusive or complete but

contains those factors whose modulation could prove useful in the control of
inflammation and/or degeneration of ocular tissue: co-stimulatory molecule inhibitor
including CTLA4 Ig, anti CD11, anti CD2, fusion protein of LFA3e and IgGFc;
inhibitors of nitric oxide (NO) or inducible nitric oxide synthase (iNOS); adhesion
molecule inhibitors including alpha4-integrin inhibitor, inhibitors of P selectin or E
selectin or ICAM1 or VCAM, alpha-melanocyte stimulating hormone (alpha-MSH),
anti HSP 60 or Heme Oxygenase (HO)-1, heat shock proteins; NF-kappa B inhibitors
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MCP-1 (9-76), Go-alpha (8-73), VMPII, CXCR4,
Met - CCL5, Met- RANTES, CCR, RANTES (CCL5), MP 1 al pha
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functional | y equival ent to Interleukine-10
pathway inhibitors, transcription factor inhibitors, receptor antagonists, small

molecule inhibitors, oligonucleotides, fusion proteins, peptides, protein fragments,
allosteric modulators of cell surface receptors such as G-protein coupled receptors
(GPCR), cell surface receptor internalization inducers, and GPCR inverse agonists.
The term “inert polymeric material” is referred to a biocompatible non-
degrading polymer that includes but is not limited to one of polysulfone,
polyetherimide, polyimide, polymethylmethacrylate, siloxanes, other acrylates,
polyetheretherketone, copolymers of any of the these compounds, and similar

engineered biocompatible implantable polymers.
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and Interleukine-12 may help to reduce inflanmation in
sone di sease states. O her signal pathway nodul ators:
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versed in the art, the following list is not exclusive
or conplete but contains those factors whose

nodul ation could prove useful in the control of

i nfl ammati on and/ or degenerat| on of ocular tissue:
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DESCRIPTION OF THE PREFERRED EMBODIMENTS
Among other things, the present invention relates to the treatment of chronic
disorders of the eye that may and can cause long-term damage including vision loss or
blindness.
Various treatment options have been developed for patients who are affected
by these disorders. In case of the inflammatory eye diseases, for examples, patients

are treated with a combination of immunosuppressive medications in addition to
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present invention. Exanples of agent types that may be
related to practicing the present invention include
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pat hway i nhibitors, transcription factor inhibitors,
receptor antagoni sts, small nol ecul e inhibitors,
ol i gonucl eoti des, fusion proteins, peptides, protein
fragnents all osteric nodul ators of cell surface
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inflammatory and/or degenerative eye diseases therein.

Referring to Fig. 1, an implant 100 is shown according to one embodiment of
the present invention. In this embodiment, the implant 100 includes a body portion
102. The body portion 102 has a first end portion 104, a second, opposite end portion
106, an outer surface 108, an interior surface 110, and a length L defined between the
first end portion end 104 and the second end portion 106. The body portion 102
defines a cavity 112 with a first opening 112a at the first end portion104, and a
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Pl uoroni cs, nodified al gi nate hydrogel s, carbopol,
pol y(lysine), proteins, polypeptides, polyelectolytes,

w@e@bestgsycans, and any copol yner or conbi nat i PCT/08§2005/041330

10

15

20

25

30

them The term"depot material" is referred to a
material that includes at |east one of a biodegradable
material, a sol uble binder or any conbi nati ons of
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embodiment, the body portion 102 still exists and substantially keeps its physical

form when and after the effective amount of at least one therapeutic compound is
released to the environment of the implant 100.

In another embodiment, the body portion 102 of the implant 100 is made from
a biodegradable material such that when the effective amount of at least one
therapeutic compound is released to the environment of the implant 100, the body
portion 102 gradually resorbs or degrades in sifu. In other words, for this
embodiment, the body portion 102 gradually disappears and no longer exists in its
physical form when and after the effective amount of at least one therapeutic
compound is released to the environment of the implant 100. The biodegradable
material includes a biodegradable polymeric material selected from modified

poly(saccharides), fibrin, fibronectin, gelatin, collagen, collagenoids, tartrates, gellan
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Wthout intent to limt the scope of the invention,
various enbodi nents of the present invention are

waele®ens1sed bel ow. The present invention di scl oBEBFUS2IV05/041330
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i mpl ant having a first material, and a second materi al
contai ning an effective anount of at |east one

t herapeuti c conpound or agent. Wien the inplant is

i mplanted in an eye of a living subj ect, the effective

oSSR ORISR T
AP0 SuBASRD R @éf)' PRoRhick] ﬁSdipﬁ@H pbggstéfseﬁélﬂ%ﬂtlc%ﬁtld)

INtf aocul ar 1 ammat ory enerati ve eye
dpelstdamlit Iaeud};umly(ﬁeﬁ@p@-lgbgdl@ agidy mczdlﬁ%dwalgwptemarmpel

oS RS A R B TER SAS fEyBpa”
I pslb(b%a)@teb@ W10 sl1b12BapkOfctohby dﬂmﬂuuugrm& it@@BptkAateRs

first end portion 104, a secon osite end
pp@lvca@horm@, trmhyc@mi@r capehraers of sbltanaﬁ amdtaéd lycingyr f ace

ef e f
B EAaRat R o (R S SRS b o i Olh,
bﬁﬂﬂeo@!}fchﬂl@ PolRRceigftéd)esd anyeopolymér? combinatiof bf fiem. The
opening 112a at the first end portjonl 04, and asecond,

opiwdified @obfeasrhayides)ipcludes fﬁ@%é‘@@ﬁ’@%ﬁﬂd ptasrBn 106.

Ith
c?osslsecggon o grg&rcap&g*%ﬂ%gag§&%égg?gﬁé?g§dcan

abs@(sha&aﬁﬂéu) rsu(glm&ﬁd sedifiaisughapesludinghrehslose, Sqo@se sucrose
The j ml ant

an oval, or égo further, .
mﬁprad@éyaac@@is, aokgfg\ﬂ@ﬂ@éﬂohwogle/%%h 0, rppgeting gelptn,

1 |

2 SGagt SRR, ARl R e, SR BLAIT, Ranthan,
C degiranohabiodexgring tpo]blzahyl\mfe glgcd)lbl,@odajf(pmpy]ene ozudp)y polyfutylene
et ARSI SOTBRE Sl o 758
t EB@P&%&@% ?> g}e'fe%@dlyﬂeé gPotQ(f) 1, &fs dﬁﬂ%y'&'@ﬁcﬁ&ﬂn@f orT(;Uﬂ@omatlon of

has ol ub e bi nder naterial.
[ ﬂmkmrifhemaydlﬁbd poly(satadades)finglgdesstamdiy, acibulossy end ﬂgtosane
first ening, 1123 of the bod ortion.102
whi oh SHEALIE4: 358 Frebinet e e Rt “eBihid anh clBoaiii inetudes
| 8t BANbROLE @B |fé(116vﬁh§§%ﬁ dﬁaﬂl&%@ﬂ‘&’lhﬁ@ﬁfﬁﬂ%l@és ih ke following
i mpl ant 100, a secon nbrane covering the second

opighiling p:all@iray@fthat ispeduﬁm»}flym firicgianal2opposs e ghtigunp L Humor

cOfiePaie Py Bk ChUEH: s e iR TRY Bhoie BT RghS 1

' ﬁREI@JHkm’EQp Inf&l@uﬁhé’ §t1nf@l§ﬁkﬁ€-% ﬁ{i&léulkﬁ'lesfﬁ qeefleukine-12,
mbrane each is nade from a blodegradab e material .

Interleukme-lS Interleukine-17, and Interleukine-18; Anti-chemokines and anti-
metalloproteases that specifically or functionally oppose the action of MCP-1 (9-76),
Gro-alpha (8-73), V MIPII, CXCR4, Met-CCLS, Met-RANTES, CCR1, RANTES
(CCL5), MIP 1 alpha (CCL3), IP 10 (CXCL10), VEGF, MCP 1-4 (CCL1, CCLS,
CCL7, CCL13), CINC, Cognate receptor, GRO, CXCR4, Stromal-derived factor-1,
CCR4, CCRS5, and CXCR3; Chemokines or synthetic molecules that are structurally
or functionally equivalent to Interleukine-10 and Interleukine-12; and Tumor Growth
Factors (TGF) and related anti-inflammatory growth factors, co-stimulatory molecule

inhibitor including CTLA4 Ig, anti CD11, anti CD2, fusion protein of LFA3e and
IgGFc; inhibitors of nitric oxide (NO) or inducible nitric oxide synthase (iNOS),
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The body portion 102 of the inplant 100, in one
enbodi nent, is made froman inert polyneric materi al

w@edoeosB® f rom pol ysul fone, pol yet herim de, poP@T/DEIH65/041330
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pol ynet hyl met hacryl ate, siloxanes, other acryl ates,

pol yet her et her ket one, copol yners of any of these
conpounds, and bi oconpati bl e i npl antabl e pol yners. For
t hi s enbodi nent, the body portion 102 still exists and

substantially keeps iits physjcal .formwhen and .after
tadbosien melacyle iawbiere aludind plpfied-inpanhy X dgl?lglt"fs of P

c i he e iRfldtiB hefh
R BPE SBIcE R B R AT o R oci SRl e pofihone
t (Aphi IS H))tanfiGIBH 60 omidemé Corygenadsé die) 1 shkabslockareeing| NE-

h that. wh t.h ff J . t of i
Chepa BanbPoB Aot VTS iF SUBRRHPEm ek &P LRGP ERIsEm o
tiﬂﬁiblitgig ll\gd;}il e(,)ﬁoli 2%, RO iR loff Rpe UQhogpiRdikatdrase, CM101, for

resor grades In situ hi other words, for this
esxanmplayenttibitark ef dibehytraysetiptom fhoRrspuell o labtvaiesprpisaat 6AP1),

d no | . exists in,i hysi cal. form.
bR B (e bR D, Rodfpar s SEAUVRRE 1Rt D,
gsg%m Hoskduger i 38R0l F tféﬁ@crﬁﬂl‘bh_r(gﬂﬁﬂ”gtpﬂf EfsHemilypt ant

The bi odegradabl e material includes a
birusenptiabeery(Blky end 8 Afal e nicl¢ar herraenegogniens small molecule

R R S 87 SRRk ARy elhlrfec iR QBB B, o
dextihRy efBini@dankéd, for axayle PITENG PE Kinasa P38 MAP Kinase and

pol'ypropyl ene oxi de), poly(butylene oxi

( S?é% L
Pother AP inapasdal stesss priivptadinspisin Igeasgs (SRS, thedhiR signaling

pol | yeaol.i i d: - I [zl j
n%aa?{\&?ygd&glla\ﬁ(ngg%agl?ng ggﬁ‘{)v%ayg ?ﬁkf, Jm, MPRASCacﬁ%tga pathways,
pall RbnieapmsOpivas s ydrainlthe]atedNIK, (MEKKR &) IKK-1, IKK-2 pathways;
triglyceride, polyanhydrides, poly(ortho)esters,
poldtepanirancliskipanl exdrasaidylar pglalinpepraNe

terep hﬁihcﬁ’leaeﬁafr)dd'&%lt,ytﬁ@ ﬁlﬁ@ﬂg{ f5o 'sfirﬁ 3h¥%G %8 bfSound the vitreous or
copol yners 0 gfu am ¢ acid and e cl ne,

pethy iy rod xhepdsreriontiemben of theeyPldBa Rivivigslibjest so that the cavity
proteins, polypeptides, proteoglycan

pbi24 the iraplpret0 15 moTuld porBRBIGATRR Wil the MifreRys profhgarts of

t et . .

c@?lrpﬁf%;sig{ an(?fet [ ?ggg%@T%erh?Eﬁaugl e dg?l%édglggﬁ%ﬁﬁgpa and the
cseepnd, Dpposite dpeaisg 1022 of nodi fied pol y(sacchari des),

sugars _and.nodi fi.ed sugars, includin r.ehal.os .
sucr os Qe iEplualion flasg?r_ R:%?"y'g‘fﬂ SERENG! 5%3'&;,19%\% Canal of Petit,
2{&9 ?&?éz)onul% %[I%SE’%G uvdabiHebhofdid b IR PbitBriordadiblerof the eye, the

agen, co genoids, tartrates, gellan gum
heitiary body cthe zendesn aars phanes the cilieay pregess, theetltagy muscles, the

RS hiss Dy T ERRY SG08 of e’ @nduncR O SRRy of the
sclera and the conjunctiva, within the anterior chamber of the eye in the anterior
chamber in the anatomical angle, Schlemm’s Canal, in the cornea at or near the
limbus.

When the implant 100 is implanted in an eye of a living subject, the effective
amount of at least one therapeutic compound or agent is released to the environment
of the implant 100 through at least one of the first opening 112a and the second,
opposite opening 112b over an extended period of time, by diffusion through and

dissolution of the soluble binder. The releasing rate of the at least one therapeutic

35



oxi de), Pluoronics, nodified al gi nate hydrogel s,
carbopol, poly(lysine), proteins, polypeptides,

w@oiogesmee ol yt es, proteogl ycans, and any copol BREEUSN5/041330
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conmbi nation of them The nodified pol y(sacchari des)

i ncludes starch, cellulose, and chitosan. The at | east
one therapeutic conpound or agent, in one enbodi nent,

includes at |east one of the follow ng signal pathway

dul at ' | foll [ [ .
milra s on pualies e Collon b sl o
ai‘fﬁérR)F eYéf'B?'ihéﬁ%t?%'lQ of ﬁfetlﬁ‘&)laﬁt PO® thel ¥Rty of A€ at least one

I nt i nes including Interleukine-1

I tlhbmpbmldwowonnd bnagant,cndithebinderidissplugigr rate- Ehe total amount of
Kin terl euki ne-12 terl euki

et eBihans ietapenti SmRpiid b el et & (BB hdehy adiysting

afhd 113k FRthe bbAPHABAI0S of HRLmPRAE 1 60.CBhd nplint 100 may be left in

functionally oppose the action of MCP-1 (9-76),

theae,phmo(/@i, ?Bnay degage fn siGXCR4, Met - CCL5,

| P 15@&%&3‘?&% 1%@@&“%%%%%‘?&&M£@%W@%

ShwvertldiGs shavg allee gl aR1200,hasFRebdyPEsRdn 210 containing a depot
Stromal -derived factor-1, CCR4, CCR5, and_ CXCR3;

Gm@m@l riBle bdy Ppriianed i0chasen euter surfacs 220 apd an interior surface 230,

%1 lttfééu &xtér%r ic%?%%) c@ﬁﬁ{% dcd g'2§g|\ﬁfhta tlé[)als’t one o en 240 In

F@ﬂ‘d @hsodithCi) tha RUter ehﬁ‘icﬁﬂzmrdf ithd tfdygontidro2 40 Igats (avgehmetrlc shape
factors, co-stinulat oréﬁrml ecule inhibitor. inclu &er

i pemnigphegy Thecpytersurtage 22Qppthe pody Bortigp 8 can

L I r

EERR AP AT B0t i o
nthie&tpuﬁt@c ¢othpdund or agént cdoglied dn ﬂiermlamﬁy 260. €Dhné at least one

i nhi bitor, |nh|gltors of electin E sel ecti or

P
@&WW SR Op RSET %?’Fﬁl?}%ﬁde""’éli ea?'a TR R
h cont Mﬁw%b’thzﬁ?st tectivEd ﬁloth@ Ca 0OWRENES SmblAR 200 is implanted

protel ns; NFk appa I nhi bitors such as
Pirrthe kielofeliding biljea tha rwﬁlbal\(eFa'ﬁm)lt ofatdeashemmtberapeutic

AT 5 ) W o Bl O ol e

Ore?@fonte IPBSRS DG bA& ail%%té;ﬁasa SMJH GFYindgt i vator _protein
activating transcription factor 2 (ATF2),

nucl eaPptiesally th@flmalant Qa0 wludes;emembmafmryovegng et at least one

t d d f t TAT,
epBe A o baSiasthbd i G o B Bick bt RS Rt dpaBpitic
NEGthE@Indba @s é&%ﬂb &elemlté tﬂ@taneﬁalhxﬁemramm itr@llant 200.
that  inhibit or block the follow ng intracellular

sifgmmenﬂngarmanmmdedrom é@lﬂ@%ﬂ@léﬂlﬁm& ki nases, for

I T P
cXaTD! B BA e 5108863 MR S8R b e fom
( %E@Hegﬂabﬁﬂ&ﬁ%te‘iﬂaﬂﬁ@lﬂdﬂfg an inert polymeric material.

Preferably, the hemisphere implant 200 is formed with a biodegradable gel
material such as alginate, in which the at least one therapeutic compound or agent
(active agent) have been dispersed. The hemisphere implant 200 is covered with a
coating that is impermeable to the active agent. The opening 240 in the coating is
located near the center of the flat side of the hemisphere implant 200. The active
agent, such as Etanercept, an anti-TNFo compound, MCP-1(9-76), or a chemokine
antagonist, is released from the opening 240 by diffusion through of the
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pat hways, the JNK signaling pathways (JNKI, JNK2), al
RAS activated pat hways, all Rho nedi ated pat hways, and

wW@bkdoswlssd ed NTK, MEKK-1, JJIKK-1, |KK-2 pat hwapeT/usaeds/041330
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ot her intracellular and extracellul ar signaling

pat hways. |In one enbodinent, the inplant 100 is

inplanted in or around the vitreous or other parts of

the posterior chanber of the eye of a Iiving subject
t.hat j Vol12 of the i

c BioBRees mAtHe L TR B AR R pdg O i

p@&{tﬁflleﬁ by GRAIREhe{izeldTehLRNINE 230 dihe Bizelof Eflin®Nnt 200, the

first opéning 112a and the second, opposite

opmtmfﬂmmtw@am andﬂllﬁufﬂi@t tosHiciented thenlgipatac dfie ghe

] %qci@stéﬁﬂ:ﬁ? e &B%Udr%’ t(%)e XA Q,l t%ciays tt(l)lre gn’%xtel'ﬁ?lp aﬁlt 200 including

PeSitiip R4duaiadefbsdr de d@yzﬂszt& he ciliary body, the
zonul es, gars plana, the ciliary process the ciliary

muscl e&lg. Blsbows amakernativeasdiofandat ofpr Hnplant3) sq,flﬂé‘? E\feﬁﬁnt
t *h%eﬁ%‘ﬂ Lﬂ‘:t]{lé é’l%b&{lm[%ht ‘tﬁbeﬁlg)?a%ﬁ? 86 ¥s 8 {-,15‘ ﬁ&ko

e conjunctiva, W erior

ebﬁcbﬂﬁphﬂi‘tﬂe polyhide tultd GOREKing firseerfl G040 ain quiosﬁﬂgslea)nd end
Schlemmis Canal, in the cornea at or_near the linb

V\ﬁ% apyaterioniuaice 30D andan exserionsuefage 1o Téyﬁént@\'lorasurfgcé 308
Hgﬁﬂlag, a cﬂpﬂ(tfg 12 thlehén eThERbE 62 ﬁ£§)¥5¥os§’£ec Itl g@é’(ﬁlgg&{.‘ €The tube

érapeuti ¢ conpound or agent I's release
efo2 nagiend othér types ofqroarsectididortterforméd af solneadher diecoafpatible

OB AV SR 2 OB et e QR A BANBaEsgs sch as
Ifah 0 A AHOTNRA b SR e A | BEadiOIUP! Gompound in an

bin e easing ra he at [ east ‘one

t bpprapﬂatb stebmﬁmg%mtmn 3ade ﬁhe fifsd ané xeoopd endsBOIl%dUOﬁexfthe
){lels controllable by varying the interior diangete
102 ag seplpd piith wembranes AlAeaad 318b, renrstivednstiigh gontrol the

: H&Z %E ngg@%&n@@%%etnp §ﬁ?ﬁl@d’fﬂeguﬁﬁlﬂm&$gesﬂé a@tﬂ&@f)et%t&rlﬁvels for an

Issofution rate al anount” o
atxtendst duvatont frarcapapte] 2 noathso dhd 1mp1aagé®ﬁ mdgebe ledt imdhe eye,
is controllable adJ sting . the_ | ength the. b
pbqn@?‘e?ﬁ QB eS| by dopreding %ﬁlajwstfwﬁ%‘;(ﬁ -figgrading
ﬁ; dl.the eye, renoved, or may degrade in situ.
R err| ng to Fig. 2, another enbodi nent of an inplant
200 of Fig. dskows amtherténdhodirsers lofwm imfilant 4090dfaine pr26ht frevention.

RO 205 N A BB B3 ke, e pi
et At i
example, monoclonal antibodies. The active agents are dispersed and stabilized
within the solid, multisided prism 430. The active agents of the implant 400 are
released by diffusion through and degradation of the prism 430 over time. As the
treatment proceeds over time, the implant 400 is gently degraded so that the size of
the implant 400 is reduced, as shown in Figs. 4A-4C. For example, Fig. 4A
represents the initial size of the implant 400 (in a first state), while Fig. 4B represents
the size of the implant 400 at a later time (in a second state), and Fig. 4C represents

the size of the implant 400 at a time that is later than the time of Fig. 4B (in a third

state). In one embodiment, the rate and total amount of the active agent release is
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one enbodi nent, the outer surface 220 of the body
portion 210 has a geonetric shape of a hem sphere. The

wouicensser f ace 220 of the body portion 210 canP@EKS2005/041330
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ot her geonetric shapes. The inplant 200 al so has an

effective anount of at |east one therapeutic conpound
or agent received in the cavity 260. The at | east one
t herapeutic conpound or agent is stabilized with the

d t | 1 nd, 250 that.
- CORFIRBL I aryied heHier ok ARTTRBRATD: BsGeriot ghihe iy Seents,
| Bnd RErfkRioAfra® Jrki ngdeikﬂ%a%tmatéﬁ‘zﬁ ﬁlﬁfv%ﬁially%r #Bdbination.

of at Teast one therapeutic conpound agent is
rel eas &dfdmng teFign§j amnmmt 500 1stshewnrap¢oeidmg 200n¢ bmbo@ment of

e RS S PR S0 RS QAR porns

MRFHIEANG il 2 BIOMBEAbIS hitefibl, b@cksds PO 100E80 -2y cdhb) &fid, with a
the body portion 210, through whi ch the at | east one

t membpreafidolections G3A of astivagearnts p30 disnersest andisttabilizadawishia the

t 200.
BB  ATORR B RSB v S PR3, o
PRidrheddt, BlaHefactiP§agdi 0! whith efu®NBRsHoAR e toCRIFREL2, and 114
made from a non-bi odegradabl e material 1ncluding an

i men ratioalf\B120cl , et wstaasdd. bymlﬁﬁsolamryugh 4nd degradeperepbthe

PRG0S e Yol g Lot PR B € e s incopiratid by
t RaFyiaut | psrdéﬁgmﬁél Bide BF th@@Plant 56U byﬁa\%&,edlfﬁerdﬁﬁﬁarﬁﬁ&ﬂ) the

di spersed. The hem sphere inplant 200 is covered with

a densityiof thet aesive igentasad theadsigendation rage elcthe biodagradable mpgerial

ng 240 i the ¢ 0 n
o Pk BB BB S0 30 R B 8 Rl R e S e n
agis,ve agent, such as Etanercept an anti - TNFa
conpound, MCP- 1(9-76), a chenpki ne antagonist, is

r el eas & Orsbaws HEO@BWFW@% oy inplantopfithe Bregent dnvention.
e |
o B R GHAR ol low TR EA R nERER 2O T

t todepradatilé nidneiabfenexianpld @ médified clicosad. TheimptphtaioD has a

200, the density of the active agent, and djffusion
¢ @&nbprcq apeniBEs B © formef og swtfaces OB fhecHollopgpeltifacetsd pgfyhedron
f.or

890, A CRIts, pien RICA IRIfers, S AUl cin ALNIE 660 of
d @gty@ﬁﬁ!ysmmamil filled ifitlye hdloshmukifaoeteal fodyhedtarnE20. After the implant

dlnent of.an i ant . 300 of. the esent vent i

eﬂ{ mm@k@t@fi Applapatiap pits & Rl aqwntafél ject such
f %5 Q}p%en@ oPh RECIRRL], BleSicROd é’geﬁ’csdﬁe Ifél@é%e@ﬁgmnﬁé! §dt&rict of the
rs 304, an opposite, second
hollow multifaceted polyhedron 620 through the number of openings 640. Following

release of the active agents from the vacuoles 660, the implant 600 is gradually
degraded and eventually resorbed in situ.

Referring to Fig. 7, an alternative embodiment of an implant 700 is shown. In
this embodiment, the implant 700 includes active agents, for example, synthetic
antibody fragments, contained by a combination of materials, where each material has
a different release profile. For example, the agents are dispersed within a porous
biodegradable poly(ortho)ester 710, which releases them over a 6 month period. The
pores are filled with agents dispersed in gelatin 720, which releases them over, for

example, a 2 week period. In an alternative embodiment, the agents are dispersed in

38



306, an interior surface 308 and an exterior surface
310. The interior surface 308 defines a cavity 312

W b@oe51859 The t ube 302 has a cross-section of POI/Y§ENS/041330
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The tube 302 may have ot her types of cross-section or

be formed of sonme other bioconpatible material. The
cavity 312 of the tube 302 is filled with an active
agent, such as Adal i mumab, an anti - TNFa anti body and

an anti-lL-1 or anti_|1l-6 oun an ap riate
stexess pf (ilﬁ@ger% maﬁn%#%hwhwhﬁ@scﬂw &t lgjﬁr&n%ré‘ ngl %ﬁ&% stepwise
3 a'ﬁ@l L cARBIERE &08=d

3 c%.g%gﬁfgﬁg?eégiseﬁré\gs ésggt%“l@}\l/gﬂ%r contér/ygl t he rél easeone
ohfter rother, bv&sp@mwely&iﬁammolodlfﬂamnswasoundl ng tissue at

therapeutic levels for ext ended dur at on for
exanpl Refermgiadig 8, "Fﬁémli?]ﬁ‘h 1S g‘@ﬂ)’“ﬁ‘ﬁ? ne; gtogdyment of
e‘éﬁ% grés@r?fgﬂ\?éﬁﬂoﬁr s RSt tER ifnpldaY 80@in6§1d@§%tﬁ@'a@&1ts

I nstead of non-degrading materials. Fig.
shmh/sas pcmidee,rena‘appmﬂl 1mdayeofoydmyer mrruetme uw@ e@impoads of

PR RrrbRerAL Y it s dsed R A hufia oh Tof PemiiSo
V\Mlpel@c dﬁ@@@ﬁtﬁ%?bﬁte@ﬁ@é& 810 arf1/830, 8ke Sarboxymethylcellulose and
pol yanhy , and active agents, for exanpl e,

Npiroteeiing aﬂfaémt Whed n@mpm 8a@ is lmlmjeshm@namlamt%w@rs%d

and. stabi L,i

TReSEh i D e klCntlo e bt PEELRE 300 o
dififertt Rifest mspé&ﬁew onedftédabtien of the prism 430

over tine. the treatnment proceeds over tine,

i rrpl anFlg4®@h¢W,S geimplgnt§Og ingeding activieggents thag a&eest%ﬁh%qdén

nt, 400 | e
RN A SO s b e 8 oo
| ﬁ‘ﬁ{eﬁﬁl W a(rb Bniafped 1 a 8é@héable inbirlxe926] guchl starch carbonate.
resents the size of the i npl ant 400 at _a later ti

( The partiles A0 degradg andplgasei tbe a@t@eraéﬁlilté gehfaster Fate fiandhe matrix
Oﬁ %che‘s 1EB11§£§§41E2&’ a r%ﬁtli st I 9@ thﬁtc%ﬁlptlér’r[glg/ E%zlr)]st a’lfter the

one‘e
thﬁaﬁ@t@ftﬁé&eh@i@k amount of the actlve agent rel ease

iscontrollable b arying.th ft |.ant 400,
(he kg 1§ st ol pRdiaRsh o ban Rl d PP BB e Rt o
rr‘%) fonP iR ﬁgﬁé@ﬂer )d ndgﬁiﬁ)ﬁgésaictw% Aginyd tﬂh‘taéré ¥ta9fhzbd‘ in layer-by-

I'NAt i On an 1 npl ant
s taym*noatedqradmﬁg; 1092 af qaumdomjlound'(s) afcontp@upd(e)sm depot material.

t Th | ant. .500 f f
b e et e R et adp i Tt Db el A tercf
g@%ﬁ%@é Tl?é‘l'ﬁ 1002 défaB& dn-rERa gk Y akt§dleA L0 bWMdhr’then

[ecti ons 520 of active agents 53
d bsgm tosuetbaamﬂheslbam agentsdit wirath depanidingop hotlyl thequartigle denes

E}E thTHSatg{Kgltlygéjgﬁdcthckgorous waf er 510 has a

Another aspect of the present invention provides a method of treating

inflammatory and degenerative diseases in or around the eye. In one embodiment, the
method includes the step of providing an eye implant having a first material, and a
second material containing an effective amount of at least one therapeutic compound
or agent, where the first material and the second material are arranged to form a solid;
and when the eye implant is implanted in the eye of a living subject, the effective
amount of at least one therapeutic compound or agent is releasable to the environment

of the implant over an extended period of time. Furthermore, the method includes the
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such as peptides, entrapped in a |layer-by-I|ayer
structure using conpounds of controlled perneability
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anount of at |east one therapeutic conmpound or agent
Is released to the environnent of the eye inplant, the
first material gradually degrades or dissolves in
situ. The second material further includes a soluble
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2. The implant of claim 1, wherein the body portion is made from an inert
polymeric material selected from polysulfone, polyetherimide, polyimide,

polymethylmethacrylate, siloxanes, other acrylates, polyetheretherketone,

copolymers of any of these compounds, and biocompatible implantable

polymers.

3. The implant of claim 1, wherein the body portion is made from a
biodegradable material such that when the effective amount of at least one
therapeutic compound or agent is released to the environment of the implant,

the body portion gradually resorbs or degrades in situ.
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Rolipram, an inhibitor of type 4 phosphodiesterase, CM101, for example;
inhibitors of other transcription factors such as activator protein 1 (AP1),
activating transcription factor 2 (ATF2), nuclear factor of activated T cells
(NF-AT), signal transducer and activator of transcription (STAT), p53, Ets
family of transcription factors (Elk-1 and SAP-1), nuclear hormone receptors;
small molecule inhibitors that inhibit or block the following intracellular
signaling pathways, or regulatory enzymes/kinases, for example: PTEN, PI3
Kinases, P38 MAP Kinase and other MAP Kinases, all stress activated protein
kinases (SAPKSs), the ERK signaling pathways, the JNK signaling pathways
(INK1, INK2), all RAS activated pathways, all Rho mediated pathways, and
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6. The inplant of claim5, wherein the sol uble binder

material conprises at |east one of nodified
w@eilogsmerhari des), including starch, cell ul osSECT/E8ZH05/041330

chitosan, sugars and nodified sugars, including

trehal ose, sucrose, sucrose esters, polyal cohols,

pol y(vi nyl al cohol), glycerol, fibrin, fibronectin,

gelatin, collagen, collagenoids, tartrates, gellan

h th t
?Tglmt od ?&%%Nﬁrmap ﬂﬂéplgﬁyé&’ 132{% ny@?ﬁpgg{}pé%céllular and
oxi de) extRREM{IRUS aﬁﬁg Qﬁhb;i&@é Pl uoroni cs, nodified

al gi nate hydrogel s, carbopol pon(Iysine), pr ot ei ns,
pol ypepti des, polyelectolytes pr ot eogl ycans, and any

CEPCL RS SO, PR DR EISpb RSB LS

ag e nt %ﬁpﬁdrﬁ;ﬁ'ﬁseébt le@a %o BitgapRhitié benpalndovdt m@sﬁdr@nﬂlwhlch is
pat hway nodul ators invol ving the signaling pathways

t hat sgemtf-makmgf opanti-cheragkangaior wedm%@lttqf@lfb?@%m%ﬁrYo@weases
Tunor

i nel U dl?)ﬁ n}({ﬁtéa% rolllzl kal%rd1 es%&@ﬁtléJl:y%%ﬁ(hl%ﬁgﬁﬁtt&ﬁécﬁgﬁéﬂ]ﬁzﬁhways

I nterl ﬁWKlV@& irfithe liflefitetoky Sel/&, debaetstivewdisorderBrelated to the eye

Interl eukine-12, Interleukine-1 5, Interleukine-1 7,

and | nolea lingpdect 8: Anti chenoki nes and

anti-netal |l oproteases that specifically or

functionally oppose the action of MCP-1 (9-76),

@.0- al Phainglant df claimM, RihkreirkeR eadviome Gdrdpeutic compound or

|”Et i?@&&q&ﬂwﬁﬁ B Ot gk gt axdpdy dgments,

%1'&&3 g‘fw% REBROR traddidtideE¥r inhibitors, receptor
Strona erlg’Ia ctor- 1) CCR4, 1CCR5 and CXCR3: P

Chermkarrteg)mxts smaﬂInmlemlamﬂlénmmehgcbImle@tlées fusion proteins,
structural

f t I
L o | BeRHdeY PRI e, LY oA R 1P el gprase grgeRtors
Fact or &cﬁﬁ%—p&f@n E@lﬁ}ﬁ&@ﬁécéﬁﬁbl‘s'(GP@R?r@'@ltMﬁcﬁfe@éﬂt&

factors, Costinulatory nol ecul i nhibitors includi ng
CTLA4 ing@mdtmtlomdhper&mnd@?&R in}@rS@mlgpmlSﬂSel n of LFA3e
and 1gG-c; inhibitors of nitric oxide (NO or

i nduci bl e nitric oxide synthase (i NOS), adhesion

Npd. €C UTRe iriflhrkkidf@la$mi 1N Whiefbim@hed M8 arhpHn€ B infplanted in the eye of a
i nhibitor, inhibitors of P selectin or E selectin or

| CAM bvmg@mbwctauhp implant ispdacpd in en arenndihe Yéfraens bether parts of

| pha
g:a{o sH§ &}é')s'iSPgrtr%aﬂ’s‘?epﬂﬁt%ﬁ eg%gF Y19(¥ HOPAE tfsia\l]@] Jawty of the

Py L r 8' ingib1a |\1/§é£nt ﬂé\gﬂ@@ﬁﬁﬂﬁiﬁaﬂoﬁ RARGhe Viﬁfeetlﬁaﬁ(ﬁl‘m parts of the
i nhi bi tor, 1
posterior chamber of the eye through at least one of the first opening and the

second, opposite opening.

11.  The implant of claim 1, wherein the body portion has a cross-section of a

circle.

12.  The implant of claim 1, wherein the body portion has a cross-section of a

square.
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Rol i pram an inhibitor of type 4 phosphodi esterase,

CM A, for exanple; inhibitors of other transcription
w0 awbossssuch as activator protein 1 (APl), acPCTES$1008041330

transcription factor 2 (ATF2), nuclear factor of

activated T cells (NF- AT), signal transducer and

activator of transcription (STAT), p53, Ets famly of

transcription factors (El k-1 and SAP-1), nucl ear

hor mone receptors; .small nol ecule inhibitors that .

i hhi bi Themple of C{aHBq?W%Ff&W tﬁ@ by perdian s & PTOSSBEPHPP /G &

pat hways; or regul atory enzynes/kinases, for exanple:

PTEN, PI3 Kinases, P38 MAP Ki nase and ot her MNAP

Ki nases, all stress activated protein kinases (SAPKs),

(e Toaeineaf PR, SEFEPERoRhPRTR 0 PR RiiieRet
nmedi atggngg_t hways, andall related NI K, MEKK-1, IKK-1I,

KK-2 pat hways; or other intracellular and
extracel lul ar signaling pathways. 8. The inplant of

oS agehte oL sk basB o B0R bITSTR: boskRARRHES o

at | eagdlysome of which is an anti-cytokine or
anti -chenoki ne for the treatnment of inflammtory
di seases by sinmultaneously and synergistically

b} ocKki ' | ot d ' - [ ' -

PR e o RSP AP Bl L R e
t he eygpeaingafithe/ body pertipahrough whivh therpt last ond thetapieatic

5, wherein the at | east one therapeutic co,ngJound ?r .

agent eesaRsund ©5 agent iseentrolaRly seicased f9thgicgyironment of the implant.
nanobodi es, anti body fragnents, signaling pathway
inhibitors, transcription factor inhibitors, receptor
at.agoThsingplarsirodiclaimml6g Gurther coxprixinga second membrane covering the

ol i gonucl eot i des, sion praqteins, peptides, protei .
f r agneficend epanig %{'ﬂe DABERITEP R oiyeh wiyigh G, by It one therapeutic
(r: :f |e pts géxﬁ%o?&e{ﬁ F’é ggerféw&s}&l%mbw 041RAsRd td Bfe®RRéinéfeBERe implant.

ptor 1 nternalization inducers, and
GPCR i nverse agonists. 10. The inplant of claim1,

wherei p. when the |nplant .is.igpl.anted .in th e of .a
| 151 ng HaispRlatt Of el o paein €8 e mismring gha 8 oo o
Vi t r eOlSnBFanRiched isRAideStréth abiRlepRALIIE noftertdlamber  of
the eye of a living subject so that the cavity of the

implant is in fluid comunication with the vitreous or
ot her parts. of .the posierior, chanber of .the eye
tﬁ'n 'oug%‘nélpplrag fgr1 tﬁ‘?%@“% dleﬁy%ry > GPENIHY and t he

a. a body portion having an outer surface and an interior surface, wherein

the interior surface defines a cavity with at least one opening; and

b. an effective amount of at least one therapeutic compound or agent
received in the cavity, wherein when the implant is implanted in the
eye of a living subject, the effective amount of at least one therapeutic
compound or agent is released to the environment of the implant

through the at least one opening over an extended period of time.
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second, opposite opening. 11. The inplant of claim1,
wherein the body portion has a cross-section of a
w@Reoeh&78592. The inplant of claim1, wherein tPer/bsmys/041330
portion has a cross-section of a square.13. The
i nplant of claim1, wherein the body portion has a
cross-section of an oval. 14. The inplant of claim1,
wherein the body portion has a cross-section of a
triangle. 15. The inplant of claim11, wherein the body
portion has a cross-section of a polygon. 16. The

| 5Bl anfpOfm ;\9}5&' dPclaimf I@r WABIeiCBEBba P hOioR if mhdd from an inert
menbr ane covering the first opening of the body

porti opolyinhno @nenﬂh sdbctedhfomtthe grwyp of melysﬂémm@wtbenmlde

conmpoun ent oIIabI rele ed t

envir oﬂ‘ﬂ(‘éﬁr{‘ Qtlﬂ]é‘et?lxl‘éﬁ‘% rylgis, si @qsn%ﬁ%rnatc (C)i?te%’l ai m

16, fupsibak &ﬁi@ﬁfdt@deﬁ@o 619 66 @ﬂh@ﬂﬁs&éﬁlﬁ dudels,t 4 similar
secondﬁogen?ng of the gggﬁﬁport?gﬁ t hr ough i ch the

at |easnglmﬁeedbiempeajtbﬂ@:nm&m@lﬁaolameﬁgent is
controllably released to the environnent of the
i mplant. 18. The inplant of claim17, wherein the

fprst TROBASER FRthiinh®, SGeRiRCtheBoly pamﬁas:ﬂnaaesﬁmpbe
from a_ bi odegradabl e material. 19. An i.nmpl ant for

intr aobi@ﬂwr a matsirial gioh thag @\f}pﬁp itlg ffpctize alaow(ﬁf at least one
t
gm £ gggqeg%h&gco%ﬂ?cﬁﬂﬁ% {ez#llg%ft%ggx?% Porﬂglep{ (I?lfétgg im lantl, ttl;/e body

Wi t h aportieAgtadualy egervisgdegndbstin s ef f ecti ve anount
of at [east one therapeutic conpound or agent received
in the cavity, wherein when the inplant is inplanted

' 2zt heTﬁé’ﬁ}q Abnfotlc %&ﬂd’ﬂ Wil fhe biézﬁgadaﬁsmay&a@mahses a

at ['east” one therapéutic conpound or agent Is
r el easbiddegraddbde polyhreriometdriabseledied froml medifiedipoly(iacetasides),

at | east one opepin ver n ext ended ri od.of
ti me. 26cluging §t hrﬁﬂavrﬁ% peandihiiasn, e BBeert RSy, collagen,
port | 0By 3 ARAE tAhAMBs: ll'aﬂ %ﬁﬁ‘l @é?dtﬁéﬂeﬁlbﬁod&ﬁﬁf bdly(ethylene

|
sel ect ec}af%romt he grou ysu one

pol yet Bhycoly mhéy(pprqiy%mnodele) molx(hwlwb nmﬁh)ai’hxdrames, modified

SIS AT NETEE A EN———
modified alginates, carbopol, poly(N- 1sopropylacry1am1de), poly(lysine),
triglyceride, polyanhydrides, poly(ortho)esters, poly(epsilon-caprolactone),
poly(butylene terephthalate), polycarbonates, triglyceride, copolymers of
glutamic acid and leucine, poly(hydroxyalkanoates) of the PHB-PHYV class,
proteins, polypeptides, proteoglycans, polyelectolytes, and any copolymer or

combination of them.

23.  The implant of claim 19, further comprising a soluble binder material, wherein
at least one therapeutic compound or agent is stabilized with the soluble binder

material to form a compound that is received in the cavity.

24.  The implant of claim 23, wherein the effective amount of at least one
therapeutic compound or agent is released to the environment of the implant

by diffusion through and dissolution of the soluble binder material.
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engi neered bi oconpati bl e inplantable polyners. 2 1.

The inplant of claim19, wherein the body portion is
wore@e/ 057186 a bi odegradabl e material such that REOS1008041330

effective amount of at | east one therapeutic conpound

is released to the environnent of the inplant, the

body portion gradually resorbs or degrades in situ.

22. The inmplant of claim2 1, wherein the

bi odegradabl e materi al conprises a bi odegradabl e

pol yneric material selected fromnodified

pgk.ys a?ﬁé‘ﬂﬁlg@fanf:cl%@gisy%%iﬁé rsSflﬁble_O(ﬁﬂldeH hli%tl‘t’eﬁial @b&prises at

chit osan, ronectin, gelatin, collagen,
col | agkasti ot of haud fiiealt predy(sapehirades)y imludie staggh, cellulose, and

| todextrin, poly(ethyl | ycol)) .. pol |
oxi de) chrspe PR el ey ek G oinE Co ARG PGB suerose
POl YeSt &L, pdtPAIVEHoRS Pb&(ﬁﬁ§1ia@aohogpg1¥z_£&bly &8tih Criehebtin, gelatin,
pol y(l actic-co-glycolic¢ acid), nodified al gi nates,

car b?pwlla_ggml omlalgemicbr tap_gaé@sc esllaargugm)hepgsisl, purgasena), pectin,
tri cer e, 0 an i des, 0) ort t .
ol ( haiheh deRE LTS HobREY RS BIRLS ¥t Bropytene oxide),
t er ephhhig{kfbne HAHYC PRBRMEsEModifldd gifes hg®ogels, carbopol,

copol ynmeis of glutamc acid and | eucine,
pol y( hpelyOysinek areseine pplypeptides, mlpslegintyiep.aygteoglycans, and any

prot ei ns ol ypept i.des., t eogl ycans,
poIyeI83¥%ﬁ§?é§f%3ﬁﬁm%99%ggﬁg}yner or conbi nation of
them 23. The inplant of claim19, further conprising
a soluble binder material, wherein at |east one

t Bér ap&he inplenigfolaio 19 wagesin theat ieaghsme theaapapiie igopgaund or

| ubl [ : i al .
7 oo v Bttt RORe SR 18 onk B i A G Ay A fachiv mlcyglators
wher ei thvohéngtHeatdraling pathways thht speciffiealbt ordinrctionally oppose the

t herapeutic conpound or agent is released to the . .
envi r oAgimrofgfumereNgeresistactas plrhar( iy r‘ih@cdhlﬁ% ngs, jpcluding

di ssol yt.] g hi - : ° .
550 Byl | 5L BB fddi e,
mat er i Alterdaukiid- 5B Intatledkdres1 5, dnerlobkined7 fanddnterleukine-18; Anti-

pol ysacchar.i.des), including starch, cellulose,. and
chitos glppm%lg@%ﬁ @daﬁwg-%g]ilqg%%tgasga §peci @{1& aF ﬁglcplonally oppose

trehal . _154. € 8- -
ﬁ%eﬁcugﬁgg R 1%9%)2%%0%?;51% 730V ¥AIPE0 CH R4, Met-CCL5,

pol y(vi ny , glycerol, rin, fibronectin,
gel at i MetdANAESNCCRA| RAYEHS @CLI)aMIP dtafpha (G€IL31P 10

gum h ri n [ a n r

mal t od Z&?F}Iﬁ 0), éﬁ§€gﬁﬁ§ﬂéﬁ g(?@gim(g?}g, EE&:E?( gpggé]t, gﬁ]gl‘:, Cognate

oxi de) recaflo¥ (@KD}’ CREROKirdMhl-d&h WA BALCE, CORY] ECRS, and

al gi nat e hydrogel s, carbopol,
CXCR3; Chemokines or synthetic molecules that are structurally or
functionally equivalent to Interleukine-10 and Interleukine-12; and Tumor
Growth Factors (TGF) and related anti-inflammatory growth factors, Co-
stimulatory molecule inhibitors including CTLA4 Ig, anti CD11, anti CD2,
fusion protein of LFA3e and IgGFc; inhibitors of nitric oxide (NO) or
inducible nitric oxide synthase (iNOS), adhesion molecule inhibitors including
alpha4-integrin inhibitor, inhibitors of P selectin or E selectin or ICAM1 or
VCAM, alpha-melanocyte stimulating hormone (alpha-MSH), anti HSP 60 or
Heme Oxygenase (HO)-1, heat shock proteins; NF-kappa B inhibitors such as

Pyrrolidine dithiocarbamate (PTDC), Proteasome inhibitor, MG-132,
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poly(lysine), proteins, polypeptides, polyelectolytes,
pr ot eogl ycans, and any copol ynmer or conbi nati on of

w0 b@a5B62 The i nplant of claim 19, wherein thRCHUS2005/041330
| east one therapeutic conpound or agent conprises at
| east one of the follow ng signal pathway nodul ators
i nvol ving the signaling pathways that specifically or
functionally oppose the action of Tunmor Necrosis

Fact or _al pha (TNF e Interl ines in i,n

I nterl Beklg% gn th%l@r Iogmppﬁé’ %e@ﬁ?aesbkém%h for example;

Interl ﬁ’ﬂ‘;@lfb?s 85 othé}ttﬁ%(ﬁ'g% 'oﬁefaéors |sﬁ$hea[s| SitliaR pratein 1 (APl)
eu uki ne-1

hiterl I ne-15, Inter 7, and | nterl eukine-
8; Ant iiaﬁvating iraessripiich faotor 2 i(ATTHR), opeleerfastes of aeitvated T cells

speC| fb\gﬁ ), %&%unc%gr?%dﬁfeﬁ&s%%e a@ei&&STng) p53, Ets
MEt - I F}N%o He é@o AﬁIi?Sﬂuchr %gﬁh&{é&eceptors

(CAL3), I\/CP 1-4
CCL7, ool nB))lecuE'l'mm,blt@(sghmtl@nblé oeploek the@qtbawm;gg;gacellular

Stromal.-deri ved factor

Cnenmok AR g PR e P ey R ) (o Sxibiple: PTEN, PL3
st ruct gidsky PR MAP KRB ahd YiREMARKaiked, @ll stress activated protein
I nterl euki ne-10 and I nterl euki ne- 12; and Tunor Growth

Fact or king RGP ARKa), the BRE signating pathwavs#hcolVK gienaling pathways
f
L2t NI RAY R BRI N KO0 B Bl s, and

and | g&3Feslated INIKI MBERSK.Af TRK LT, TKKOX pataweNand/or other intracellular
i nduci ble nitric oxide synt hase (i NOS), adhesion

nol ecukrd exirdceilylar ignaling pathW@y®l phad-integrin
inhibitor, inhibitors of P selectin or E selectin or
| CAM or VCAM al pha- nel anocyte stimul ati ng hornone

( 27.phaThSkhplaansf clditR 9 Whereit-theat Ragtoan alwaﬁdﬂﬁ): <cbmpound or
heat shock proteins; NF-kappa B.inhibito auch as
Pyr r ol RERT éompﬂﬁﬁS@ékﬁﬁé\‘faﬁléeremﬁefomm addfpst one of which is

i nhi bi %)Igl nti Okljfl%%l‘%l g?é inéfor't %Qﬁt d}”flnﬂéiﬂﬁaf&)ry diseases

phosph rase or exanp I nhi bitors of
ot her b mmﬂtmpﬁm@rmfdewhergsﬁsalbhbladﬂn’g:mgndttmnsthodma pathways

1 (API), activati transcri fact or
nucl ea?n"log al't?fm amaloryan ggquger e %ﬁrﬁe@ éﬂfﬁfi to the eye
t ransdyggiiv uﬁJ%Eﬂ vator of transcription (STAT), p53,

Ets famly of transcription factors (El k-1 and SAP-1),
nucl ear hornDne receptors smal |l nol ecul e inhibitors

SPnal TAS TRl R AR Mgt e M PSR srte Sampougy or

exanpl ﬁgerE EEMprifdsit least one of antibodies, nanobodies, antibody fragments,
signaling pathway inhibitors, transcription factor inhibitors, receptor
antagonists, small molecule inhibitors, oligonucleotides, fusion proteins,
peptides, protein fragments, allosteric modulators of cell surface receptors
such as G-protein coupled receptors (GPCR), cell surface receptor

internalization inducers, and GPCR inverse agonists.
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Ki nases, P38 MAP Ki nase and ot her MAP Ki nases, all
stress activated protein kinases (SAPKs), the ERK

W@ e@nabisey pat hways, the JNK signaling pat hwayBCT/U8#W05/041330
JNK2), all RAS activated pathways, all Rho nedi at ed
pat hways, and all related NIK, MEKK-1, ITKK-1, IKK-2
pat hways; and/or other intracellular and extracellul ar
signaling pathways. 27. The inplant of claim19,
wherein the at | east one therapeutic conpound or agent
conprises at |least two therapeutic conpounds, at | east
oite of THinEhakiorARIAND] wEMERIVRS tRE irBplhht i idpRkteden fHeleye of
the treatnment of inflanmatory diseases by
si mul t alieiogsilyjeetnthe syppkantisplacedin ¢ Bpwakibegitssoya ar other parts

transduction path i nvplved d.n. the inf] .

and/ oroﬁéﬁ 8 ﬂ%%é&ri cggl)ﬁg?rs(g‘rt 25 cff&qg'tl%s%bé&tt %%{t/ g{eéa v%y of the
| Vi NQing31te€1in a8 corhifnidaabaffith de witrebus dibthepariebthe

the at l'east one therapeutic conpound or agent

conpr i Besteripr chambar of e oF thiouslbbigiab least RNesIPSAMEs |

anti body fragnents, signaling pathway inhibitors,
transcription factor inhibitors, receptor antagonists,
ss;l | T Replhgt of Bl i1Dpwheretl the omecsuetiick d€ the Hodgiponion has a
proteins, peptides rotein fragnents, allosteric

modul agREpE S@@présﬁmbﬁébefﬁeceptors such as G protein
coupl ed receptors (GPCR), cell surface receptor
internalization inducers, and GPCR i nverse

agioni sThe #8plariiheg claimpl1@nivhekircthabtiedsd onatieraientiob@npdung or
inplant is inplanted in the eye aof a living subject,

the i nffeahis ip §hepﬁoge@éamwraletya>¥ Berflop NEPIG HF aglgRsapls 16 the
ot her : i or chanber of the eye of a

i vi ng%ﬁ%@tgﬁﬁ?ﬁg@%e cavity of the inplant is in
fluid communi cation with the vitreous or other parts

Pnst BRI At B0, BRDer SaSRAtE: Me pReRg Vet the at east
wher ei fihd fenfi FihSbidyasoptic, thrbRePRREH RIS 4t 1043t BASthérapeutic
geonetri c shape of a hem sphere.” 31. The inplant of

cl ai m d@npaundroeiagent hrecaatrollelsly released tohtbe gpwinonmngent of the implant.
conpound or agent is in the formof a plurality of
particles which are rel easable to the environnent of

the | Mph@iMipladidf ol 30MRhéRin B8 niehdrafelid mddd el biodegradable

conprising ‘a menbrane covering the at |east one
openi ngatstiat he body portion, through which the at
| east one therapeutic

34.  An eye implant, comprising:
a. a first material; and
b. a second material containing an effective amount of at least one
therapeutic compound or agent,
wherein the first material and the second material are arranged to form a solid,
and when the eye implant is implanted in an eye of a living subject, the
effective amount of at least one therapeutic compound or agent is releasable to

the environment of the implant over an extended period of time.

52



conmpound or agent is controllably released to the

environnent of the inplant. 33. The inplant of claim
W@2006mbm86%€i N t he menbrane is made from a bi odeRpCHUSIIDF041330

material. 34. An eye inplant, conprising: a. a first

material; and b. a second material containing an

ef fective anount of at |east one therapeutic conpound

or agent, wherein the first material and the second

material are arranged to forma solid, and when the

eye inplant is inplanted in an eye of a living

Sﬁ] €Ctne &yAGm gfafnﬁsf %léﬁ?n @M}elﬂ{h@ﬁrs{ ﬁ@ﬁ%ap&ﬁnpnses an inert

rapeuti°c conpound or &gent is releasable to the
envi r opuipmeriofatetiel sahqmltaiﬁomﬁmrgramp eﬁp@miéﬂmp,epquﬁﬂh@ﬁnlde

tinme.35. Th Ian of .claim 34 ere|

first ?Fﬁmlg%ﬂmg@ﬁgﬁ lq%‘?aép?"%ﬁ}ﬁﬂ f’serl al

sel ect ds, and simil
IS o oo i

si | ox aﬁmeemdl’omcoamaybktlwlanmblwmﬂmaﬂ her ket one,
copol yners of any of the these conpounds, and siml ar
engi neered bi oconpati bl e inplantable polymers. 36. The

eye | MphdVe iRbldnt 8 Saidd 34 WARKE&@H Bhd Higt fiatebial RhRiseah
conpri ses "a bi odegradabl e material such that when the

ef f ectbméeaarbb}qm@tfenaltsupbﬁm wherethetesfegiyeqemeunt ehpidarsg one

or agent is released,to th '

oot anerap Rt eropEPERA bE bl s TS B gl Gt e e
di ssol ¥@Santths ifikd maddrial ERRIuEYEddgimles v dixbolobsinmiias,
wherei n the bi odegradable naterial conprises a

bi odegradabl e polyneric material selected from

fi l.
: u: g B2 éﬁ;a%ﬁ Sfcglg gggé ) érr%iﬁ Itﬁ{?dﬁ Eg%ﬁi‘ﬁ@z{b‘f&natenfﬂ comﬁ)nses a
CO| | ag&ﬁdegi@dalbm’lﬁhéﬁc niageiial fleesed m@hlrmdlﬁeﬂmoly(sacchandes)
dextran, naltodextrin, pol i( et hyI

gl
ool y( meIW@xucagy oscand ¢l o83, dibei ;g%g)@)ectm oelatin, collagen,

Pl uor o r I
pol y(gl'y gFI C ac%%gs %@}Mﬁﬁngtcﬁgtrgg I}g{?')t/(g%f( ic’ gglpge)q?ylene
modi f i gl@ccﬂb,giotﬂpmpylenabkmlpp boly(butylene oxide), Pluoronics, modified
ly( N I
tri él( yggﬁ%ﬁé? % ﬁ?@%u@ﬂgﬁsgﬁq% i %}%Ias?% sco-glycolic acid),
pol y(e
ter eph { Ied 2 p g%grg fé{g\f %Qw&gg??mlde), poly(lysine),
copol ytriziwedtle, gplol;taahydncbs; pj)lﬁndhcb)eatc]rsnpqu(eps1lon-caprolactone)

pol y( hgodlr ¥y?|nke@cgr%gll1t%§?ate f p(t)llgfcargcl;rll%te@_tl\{lgﬁycen%é copolymers of
glutamic acid and leucine, poly(hydroxyalkanoates) of the PHB-PHYV class,
proteins, polypeptides, proteoglycans, polyelectolytes, and any copolymer or

combination of them.

38.  The eye implant of claim 34, wherein the second material further comprises a
soluble binder material, and wherein at least one therapeutic compound or

agent is stabilized with the soluble binder material.

39.  The eye implant of claim 38, wherein the effective amount of at least one
therapeutic compound or agent is released to the environment of the eye

implant by diffusion through and dissolution of the soluble binder material.
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proteins, polypeptides, proteoglycans,
pol yel ectol ytes, and any copol yner or conbi nati on of

w0 b@a5B82 The eye inplant of claim34, wherei PCT/082005/041330
second material further conprises a sol uble binder
material, and wherein at | east one therapeutic
conpound or agent is stabilized with the soluble
bi nder material. 39. The eye inplant of claim 38,

hS" = Bt 08 Sovpe s T R sl B3 by mptal comrises a
envir ofghe Bmeﬁglet tv{)%&(meb@dﬂde@y i dins &t0eh t dIa1ea8,

and
and di ssolution o e 'sol ubl e binder material.40. The
eye i nyitosdn, egars andmd8ifiedisegaes, indlinding tebdlpss, Briomeiey sucrose

terial ' t | f .nodi fi.ed . .
o L SO S8 GERE RO 0 L, i, o
chi t 0Sgd1agSit Q611 SzeABRls Mfttatds SELIRH BARS ,hgﬁl)zﬁrﬁi, Utdp@enan, pectin,

trehal ose,” sucrose, sucrose esters, polyal cohols, )
pol yvi xarithaml detiein) malipdestin poly(¢thylene glycol.mebgpiopylene oxide),

gel atin,, collagen. | agenoi ds,...tartrates, n

qum rea g SRR e T EhE Ry or B povol,
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oxi de), poly(butylene oxide), Pluoronics, nodified

al gi nacepolynarregepmbinetippepbem. pol y(1ysi ne), proteins,

pol ypepti des, polyel ectol ytes, proteoglycans, and any
copol ynmer or conbination of them 4 1. The eye inplant

ofi1.cl aTHe 3b imilt F Blaith 84 ahdreiashe arleast ba¢ thempeutic compound or
conpound or agent conprises at |east one of the

f ol | owkgrRyt eoraprises phleAviane AbigIfakleyne;signs] Rathyay medulators

si gnal i . i.fi . ; |

oppose TG AU BERalE b tPRR haSocitpdly & HISIARRRY bifpose the
( TNFa) actidnef Mk Nectosiscion alphd i(TNFh); tier Inguleukieedincluding
|t | BN L e Sry Gk Lrpicisukiph i e dpterleuiine 5,
Interl &&Eg%-rz mgrlém&tif%bﬂsméﬁé-lﬁf%lpgﬁkggaMﬁﬁs; Anti-

and anti-netall oproteases that specifica
functi clixmhdkynesppd aatiinhealioprateasen thabifrecifichBy d6iunctionally oppose

Se? : ?elA h%sg‘i?ééﬁcp%%%@', F@é_ﬁ%’(ﬁ%&f%ﬁacgg&%}\qa—ccm
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3), d Cognat’e receptor, ) ,
St r oma(CHELI Ve ¥HGI; IMEP 14 (U], GURS, Cahd, CXERY), CINC, Cognate

Chenoki nes or n | C | ecul es .that ar

st ruct HEPPY q}?&f {3%%40 ﬁ%@'éﬁ]’i%ﬁ%ﬁ'ﬁ (2CR4, CCRS, and

I nt er | egdd s CHéniRehek BF Sk inisledidss tARchrd stidturally or
functionally equivalent to Interleukine-10 and Interleukine-12; and Tumor

Growth Factors (TGF) and related anti-inflammatory growth factors, Co-
stimulatory molecule inhibitors including CTLA4 Ig, anti CD11, anti CD2,
fusion protein of LFA3e and IgGFc; inhibitors of nitric oxide (NO) or
inducible nitric oxide synthase (iNOS), adhesion molecule inhibitors including
alphad-integrin inhibitor, inhibitors of P selectin or E selectin or ICAMI1 or
VCAM, alpha-melanocyte stimulating hormone (alpha-MSH), anti HSP 60 or
Heme Oxygenase (HO)-1, heat shock proteins; NF-kappa B inhibitors such as
Pyrrolidine dithiocarbamate (PTDC), Proteasome inhibitor, MG-132,
Rolipram, an inhibitor of type 4 phosphodiesterase, CM101, for example;
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Gowh Factors (TGF) and related anti-inflammatory
grom h factors, Costinmulatory nolecule inhibitors
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1 (AP Qm:#?&%le%ﬁfehﬂlﬂbft&r@ﬂﬁ@ fiHRbit Qf‘bIBélgﬂﬁrfolfl’oxﬁlﬁ@ﬁ%}acellular
nucl ear factor of activated T cells (NF-AT), signal

tr ansdﬂglmhngrpdﬂ‘mays,mtmgulajoryt anapees/kimasesnfot gzlam'g e: IWERN, PI3

el oakimbrnbak VPR Rl i B AR Kb, b R Rt protein

that ighhdk YSRPKQJ ERI @1g§1911ﬁg3ﬁ‘é,tﬁﬂaysn tHedBM bigh#ling pathways

si gnal i ng pat hways, or regul atory enzi:rres/kl nases, for

exanpl @NI@TENHQP@IM&Q@svatthSKa Rbe medtntest prghways, and

MAP Ki nas v

e NTREe Rk BTG, RGBS BIRLEL? of) B3R acsttor and
pat hwﬁ&&raééluﬁbnsi%rmgpatﬁbdayms activated pat hways, all

Rho nedi at ed pat hway and all related NI K, MEKK-I,

| KK-1, TKK-2 pat hvvays and ot her intracellular and
rac [
%fé - aﬁrlﬁ gyfaim ﬂéﬁ@?ﬁl {ﬁ%ﬂ? %l@%’glést e giﬁlgasgﬁlg 4 ape thﬁg! @d?ﬁpound or

conpo Uﬁgtnﬁéorﬁgﬁ% aCleagp twe &ﬁ:rzqieu’ue asipduds {4t deaapenetdfovhich is
compounds, | east ope of whi is an anti-cytokine .

or ant ?n@ﬁbﬁﬂRklﬁéof apli- ?h?én‘tlﬁﬂéea trestmenyof é\‘ht#é‘irﬁi‘t?ry diseases
di seas

bl ocki 5 Db B ARE YRR ORI Sl Ratdfuction pathways
i nf | animblvey imthd/inflamiageneamt/ orvdegenaratialisordeat atlatdd tothe eye
the eye of a living subject. 43. The eye inplant of

cl ai m 872 liviRgsWRIECt he at | east one therapeutic

conpound or agent conprises at |east one of

anti bodi es, nanobodi es, antibody fragments, signaling
pd3.hwa¥hé aj'a imlantof claina ﬁé,cwhepemdhe ftdeasd pné thisiapeutar eompound or

(r)lelc Sg;%qnggcg aglggel Sé% fffgqt QRe i‘f mr{& ﬁCLsI r?anlo <I; 195' 1:;alr(l)trﬂt?c’ddy fragments,
signaling pathway inhibitors, transcription factor inhibitors, receptor
antagonists, small molecule inhibitors, oligonucleotides, fusion proteins,
peptides, protein fragments, allosteric modulators of cell surface receptors
such as G-protein coupled receptors (GPCR), cell surface receptor

internalization inducers, and GPCR inverse agonists.
44.  The eye implant of claim 34, wherein when the eye implant is implanted in the

eye of a living subject, the eye implant is placed in or around the vitreous or

other parts of the posterior chamber of the eye of a living subject.
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pepti des, protein fragnents, allosteric nodul ators of
cell surface receptors such as G protein coupl ed

wo ewepsm8ss (GPCR), cell surface receptor PCT/US2005/041330
internalization inducers, and GPCR i nverse agoni sts.
44. The eye inplant of claim 34, wherein when the eye
inplant is inplanted in the eye of a |living subject,
t he eye inmplant is placed in or around t he vitreous or

i451 ng g%?%g{lp t&%e()ffvﬁlgﬂgﬁ ﬁlﬁphtﬁg %:Sst tg}aﬁ]ag% ?he Secéhid material

wher el Brét*&ﬁnédﬁﬁéla?&ts%ﬁbﬁ}e and the second material are
formed in a layer Structure. 46. The eye inplant of

claim45, further conprising a third materi al

cqntai ni n an ffe t've upt of at .l east one . . s

¢ A8y apdEF LS BN 6127 QgBhther emPie Lfurd Hgjera) coppining an
Cl ai m 4ffectivRemedunt b 1édsf éﬁe tﬁBﬂaﬁéﬂtﬂ:l conipdend BF Hrelt.

material and the third material are fornmed in a |ayer

structure 48. The eye |nplant of claim45, wherein

| i vt ng qglﬁ 8?% gtl&g%‘)?@ }af“ﬁr‘*s? n%her It &'e ﬁgﬁt&&%%ri%’rethg Se"%nd material

r el eas@fd tie thire nfikdtial SR TeARhedin & IRPeraitecturmp! ant at
different rates, respectively or one after another.
49. The eye inplant of claim 34, wherein the first

eri . S g

b The 08y ERRg SLREIRL RLERL S PRA S impigyin e
wher ei Byé bfa fivingtsutjedtemartiaknia diffeeers ¢nenchrewtledsed ko 1&5 e
formed to a solid _such that at_ any given position,
densi t gnyfonmpRnt ehthe eyRimplantaiiiRaRRTAES yeBREt Y e her
densitiesp,gf the first material and the density of the
second material. 51. A nethod of treating inflamuatory
or degenerative diseases in or around the eye,

conprrsrng t he steps, of provj di an e
h&vi ng: hf’ eye 1rgp1@ptr(§”lclaﬁgt3ér yvgpremat]ga fjlg‘g in}aterééi ég%osecond material

mat er i gl; £AALAIDNL REANKESERIAIYe anount of at | east

one therapeutic conpound or agent, wherein the first
rraterl al and the second material are arranged to form

O| | ﬂ'& gng }bIBE]laIl of cpatlrlnr}a‘gl tﬁereu}/ t‘:ﬁelﬁgﬁlma enal a.m{il nhe s%con% material

1 Vi
are formed to a solid such that at any given position, the density of the

material is substantially one of the densities of the first material and the

density of the second material.

51. A method of treating inflammatory or degenerative diseases in or around the
eye, comprising the steps of:
a. providing an eye implant having:
@). a first material; and
(i1).  asecond material containing an effective amount of at least one
therapeutic compound or agent,
wherein the first material and the second material are arranged to form

a solid; and

56



wherein the effective amount of at |east one

t herapeutic conpound is releasable to the environnment
w@boosls78ey e i npl ant over an extended period of P€T/D82005/041330

52. The nethod of claimb51, further conprising the

step of leaving the eye inplant in the eye. 53. The

met hod of claimb51, wherein the first materi al

conprises an i nert polynmeric material selected from

the group of u] fone, pol yetheri de,

pol ymeb-hyl nit Iﬂ It f eYe I lﬁﬁt}féﬁé’%ey ‘ﬁ?gll“hﬁgﬂ}% rp
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i npl ant abl erghaiksabietosthe anudimeemmfthe@}’@imp]laai ies an extended
wherein the first materl al conprises a bi odegradabl e
material suRHYHHhen the ef fective amount of at

| east one therapeutic conpound or agent is released to

the environnent of the eye inplant, the first material
gbadualhymetpdad eking 51 dfusther casBprisingsthe gtepsx leaying the eye implant
nmet hod. og cl aim 54, wherein the biodegradable materi al
corrprl 5% odegradabl e polyneric material selected

from nodi fied pol ysaccharides), including starch,

cel lul ose, and chitosan, fibrin, flbronectln gelatln

c2}.| agBhe meBiadadelenndd, wherein the Sist mpgerial sogiaFipes an inert
dextr agol I‘lE REEA L e%aect ?iﬁﬁnhtﬁ% %{Z}ﬁg ogklxggtl)ﬂ’}one, polyetherimide,

pol ypr ene oxl
Pl uor o lgﬁnldMMGtﬁylmﬂﬂy@ﬁylafeSslloﬂmeﬁ( bthet dceylaies,i d) ,

I I d I t I
Prgd?/g ?géggthgq% ek )neegc?gpi}gggr(s: olf gn}s: gf tge ¥Cege Icc():mggdn % ‘and similar

F ?: él(y- @H%QQML%%%%QE@thME %5&1 ort HI:o) esters,

pol y(epsil on- caprolactone) poly(butylene

t g{)gf’%ﬂ? lgiaetg?%)d@f § l yC ' bggrg:tlrg ﬁltrélﬁxga[ %}g compnses a biodegradable

pol y( h}fﬁfé?fél’ FI.Ichfi'ﬁ'aQ FRANOEFELSe BiBuiY o€ |c@StSone therapeutic

pr ot ei ns, ypepti des, proteoglycans,
pol yel emhpmmd&s aganids mhgasabtmdhy smriroomenbobiha gy¢ meplaft, the first

t hem 56. Th wherein the second
mat er i 513t el‘l‘i’fﬁ"i‘ paﬁﬁr a}d%ggr S%"iI'EIfBI’ &% nder materi al
and wherein at Ieast one therapeutic conmpound or agent

is stabilized with the soluble binder material. 57.
The neThethetifodaif alaims@, whinsireihn biddegraflalde majesiad aeyuprises 2

of at {){%%géragaﬂ&e polymeric material selected from modified poly(saccharides),
including starch, cellulose, and chitosan, fibrin, fibronectin, gelatin, collagen,
collagenoids, tartrates, gellan gum, dextran, maltodextrin, poly(ethylene
glycol), poly(propylene oxide), poly(butylene oxide), Pluoronics, modified
polyesters, poly(lactic actid), poly(glycolic acid), poly(lactic-co-glycolic acid),
modified alginates, carbopol, poly(N-isopropylacrylamide), poly(lysine),
triglyceride, polyanhydrides, poly(ortho)esters, poly(epsilon-caprolactope),
poly(butylene terephthalate), polycarbonates, triglyceride, copolymers of
glutamic acid and leucine, poly(hydroxyalkanoates) of the PHB-PHYV class,
proteins, polypeptides, proteoglycans, polyelectolytes, and any copolymer or

combination of them.
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t herapeutic conmpound or agent is released to the

envi ronnent of the eye inplant by diffusion through
w@naemisssol uti on of the sol ubl e bi nder materi aPCT/B82005/041330

The nethod of claimb57, wherein the sol ubl e bi nder

mat eri al conprises at |east one of nodified

pol y(saccharides), including starch, cellul ose, and

chitosan, sugars and nodified sugars, including

trehalose se e ters ol yal cohol s .
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cl ai m therapewtisraoimpound onagdnbiseleased to Herenyagrment of the eye
corrpound or .agent .co es
Fol T owirryat b AR R0 st BIED R0 bl der material

signal i ng pat hways that specifically or funct| onal |y
oppose the action of Tunor Necrosis Factor alpha
(58\Fa) The methpd pé elaim 157 nwherpwdm gnlweje binrdsr matekiaheamprises at

I nterl IR

|t or 1 EttoRg 0 fmop el Hofifiiifardhss), Pi-Rldift R Riiulose, and
Interl &ﬁ’t@bﬂﬁ-‘sﬂ% S Qﬂitﬁmbﬂifﬁms&g&ti igclidihg Arhalodeesmkoseesucrose
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f unct i efiepppl gls, pely(arylialogbel, gligsrol fi gm?,éy bronectin, gelatm,
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St T ommpoliNIsiers adop omprike A eopigma i Esesie carbopol.
Chenokj ul

struct B&gﬁ?’s‘?ﬁ%’?y@unct’ Psmt (5)% %}i&gﬂ E%roteoglycans, and any
Interl mﬁoilymarb@cemblﬂanbapfﬁmm ne-12; and Tum)r G owh

Factors (TGF) and related anti-inflammtory growth
factors, Costinmulatory nol ecul e inhibitors including

%A‘l e m@fHoll oFBNairh:5 120 hbrefdiRe af 1484t @R HeRipRutlc &mpound or

3e and | gG-c; 1nhi bitors of nitric oxide (NO or
i nduci bgent comprises ekledss Q;ly nf ﬁniellqwmgs)gnahnm@gamodulators

nDIecule nhi bitors..i ncl a

i bi 5PV e siEbgeE Bt dnd PRt Sididioplly gppose the

| CAM  g&ti o AN unfdr Né%rd’éﬁé Wéﬁﬁﬂpﬁa%’l‘w dihd MeridakinBd@cluding

(al pha-MSH), anti HSP 60 or
Interleukme—l Interleukme—Z Interleukine-4, Interleukine-6, Interleukine-8,
Interleukine-12, Interleukine-15, Interleukine-17, and Interleukine-18; Anti-
chemokines and anti-metalloproteases that specifically or functionally oppose
the action of MCP-1 (9-76), Gro-alpha (8-73), V MIPII, CXCR4, Met-CCLS5,
Met-RANTES, CCR1, RANTES (CCL5), MIP 1 alpha (CCL3), IP 10
(CXCL10), VEGF, MCP 1-4 (CCL1, CCL8, CCL7, CCL13), CINC, Cognate
receptor, GRO, CXCR4, Stromal-derived factor-1, CCR4, CCRS, and
CXCR3; Chemokines or synthetic molecules that are structurally or
functionally equivalent to Interleukine-10 and Interleukine-12; and Tumor

Growth Factors (TGF) and related anti-inflammatory growth factors, Co-
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Henme Oxygenase (HO -1, heat shock proteins; NF-kappa B

i nhibitors such as Pyrrolidine dithiocarbamate (PTDC),
wee@besrsene i nhi bitor, M3 132, Rolipram an i nPCDUS05/041330

of type 4 phosphodi esterase, CM A, for exanple;

inhibitors of other transcription factors such as

activator protein 1 (APlI), activating transcription

factor 2 (ATF2), nuclear factor of activated T cells

(NF- AT), signal tranpsducer an ctiyator of . .
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t her apimbibitorsofmbentehmscrintion dapters sneh o aqiivitor prafeian (AP1),

anti-cytoki.ne or anticheppki r
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syner gper-iAgg) dignd) ueekduder Midgielatbr eneaeiption (FAAMHASS, Ets
involved in the inf|lammtory and/or degenerative
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The neénﬂ:%i?m%ﬁecﬁi %ﬁél;s tfgégl Zlﬁll'ﬁf)i@ of Ql%cl?'ihel ﬁ?é\{viélggﬁtracellular

t herap I'C comnmpou conprises a one

of ant sipedlingathiveispadegsatopnérizhody kinasgnfonesample: PTEN, PI3
signaling pathway inhibitors, transcri ptsi’[g‘n factor, )
i nhi bi Kétases, Pag Kingse 286 Ather MAR jeinasesall ggggs@ctivated protein
i nhi bi ' El?ki . ' - . h
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extracellular signaling pathways.

60.  The method of claim 51, wherein the second material comprises at least two
therapeutic compounds, at least one of which is an anti-cytokine or anti-
chemokine for the treatment of inflammatory diseases by simultaneously and
synergistically blocking signal transduction pathways involved in the
inflammatory and/or degenerative disorders related to the eye of a living

subject.

61.  The method of claim 51, wherein the at least one therapeutic compound or
agent comprises at least one of antibodies, nanobodies, antibody fragments,
signaling pathway inhibitors, transcription factor inhibitors, receptor

antagonists, small molecule inhibitors, oligonucleotides, fusion proteins,
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peptides, protein fragments, allosteric modulators of cell surface receptors
such as G-protein coupled receptors (GPCR), cell surface receptor

internalization inducers, and GPCR inverse agonists.
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