; YZ[\ e3ei @=Lp6Tv10 BEC 2004 An | npl antabl e and Seal abl e System f or
Unidirectional Delivery of Therapeutic Agents to Tissues PRICRIT?{bAIAIImQ$
application clains priority of U S. provisional application serial nunber
60/ 315,952) filed August 29, 2001. FIELD OF THE | NVENTI ON Thi s invention
rel ates to devices and nethods for |ocal drug delivery, and in particul ar
is directed to an inplantable systemthat once is hernetically sealed to an
organ or tissue protects a therapeutic agent intended for delivery to a
target tissue 10 from exposure to surrounding tissues and fluids while
still achieving sustained |evels, regignally or systemcally, in a
manmmal i an organi sm nethods for inplanting sane, and net hods and devi ces
for treating di seases. BACKGROUND OF THE | NVENTI ON The devel opnment of drug
del i very devi cesn Implintpbleranst $estable Systamplos Uinidirectienalddediyensof n nanmal s

has been extensively studi ed.,To dat.e,, a varigty of surgically inplantable
drug delivery devices have bgbﬁ“HEVéFéﬁ@B&§W&ﬁB§F§nted, and are di scussed

bel ow. U. S. PatentNos. 6,217,895; 6,001, 386; 5,902,598; and 5, 836, 935,
Asht on et al .PRIERIAYoBAdAsurgically inplantable device for |ocal deliver of
| ow solubility therapeutic agents in an internal portion of the body. The

device conprises @fis hppliedtiod Qaf RioRQVE Bl brGislohal affiiedtidnselidhidbdr om t he
surroundi ng envi ronment er meabl e coating pol yner which controls the

b
rel ease rate @31§’ﬁ@2’@ﬂeﬁd¥&é‘ﬁ%é&é@%ce delivers the drug in a

mul tidirectional way fromthe inplantation site, exposing all the
structures i rFIERD QF ¥R INVENTU®NI vered agent. Moreover, the drug rel ease
occurs and is through a conpl ex technol ogy of a coating polymer that is

‘non- bi oer odi bl e angs PREABARIRestO dRel R ritis for local drug delivery, and in
particular is directed to an implantable system that once is hermetically sealed to an
organ or tissue protects a therapeutic agent intended for delivery to a target tissue

10 from exposure to surrounding tissues and fluids while still achieving sustained levels,
regionally or systemically, in a mammalian organism, methods for implanting same,

and methods and devices for treating diseases.

BACKGROUND OF THE INVENTION

The development of drug delivery devices for implantation into a pre-selected locus
15 in mamrmals has been extensively studied. To date, a variety of surgically implantable
drug delivery devices have been developed and patented, and are discussed below.
U.S. Patent Nos. 6,217,895; 6,001,386; 5,902,598; and 5,836,935, Ashton et
al. describe a surgically implantable device for local deliver of low solubility
therapeutic agents in an internal portion of the body. The device comprises an inner
20 core containing the drug isolated from the surrounding environment by a permeable
coating polymer which controls the release rate of the drug. The device delivers the
drug in a multidirectional way from the implantation site, exposing all the structures
in the site to the delivered agent. Moreover, the drug release occurs and is through a
complex technology of a coating polymer that is non-bioerodible and permeable to
25 the drug,



~00ac 2no~ US. Patent No. 4,378,016, to Loeb, describes a surgi cally

i npl antabl e device for delivering an active factor to a manmal i a i} te. The
device conprises a fluid perneabl e menbranous sack for inplantat. élnﬂmﬁﬂ&é
the manmal and an S inperneabl e hol | ow t ube having one end connected to an
opening in the sack and the other end designed to remain outside the body
of the mammal . The tube provides an access passageway to the nenbranous
sack, such that after the sack has been surgically inplanted into the
manmal , a cel |l -containing envel ope nay be introduced into the sack via the
tube. Upon insertion of the cell-contaiqing envel ope into the sack 10 the
cells may produce an active factor which subsequently may diffuse into the
surrounding tissue or organ of the recipient. U S Patent 5,182,111, to
Aebi scher et al., describes a surgically inplantable device for delivering
an active factor @at@ﬂt?\iosgb%(il%dtoioh?desfcﬁ’ISes9%@%&%@ nﬁlahiaﬁléuau&r organ in
a mammal . The device conprises a Sem - per neabl rane encl osing at 15

| east one celfpr dolipainglan actiye Sagtes tosa margpaieh sitec Thecdavice coraprisera il a second
cell type th ing factor
produced by féﬁgﬁ%ggg&%gﬁéag%ﬁggﬁﬁéﬁﬁggﬁgﬁ 11ﬂ:hl:lgn uceg{m}r}{la1 first cell type
to proddce t Haweeepehdigw e, haungonmdewmeqe on pgrgingtipthksdck ard thelescri bes a
surgical I'y '%&%@&kﬁnﬂ'ﬁ&@}ﬁﬁ{mﬁ&ﬁhé%ﬁygftﬂegm%aﬂﬁleTﬁeeth 6hadg directly
into the blood stream” Brief di spenser I's surgically spliced in
line with a W%W%@ﬁ@-‘éﬂytom@embéﬁﬂ@ﬁ%qk sk fhetsadisr the paslshascsetbl e cartri dge of
cells, mcro-gy, HalelNlo bl ood

fl ow ng past thgg%lgiéﬁﬁl (tjé&{e}ﬁtg lth.e% Pat grf?l mgmﬁﬁl%g&%el%g&ng{%&%ﬂé%%gr
‘describes an lntﬁtthmérs‘amhatubarw@nek@pﬁtlvleegzhm@@tammen@l@e@Wa?hbéackcont ai ni ng
transplgnt ed tﬁ@éei@mﬁx?ﬁro&&@é% G&ive ga‘éto%@ﬂwﬁﬁ.fb@éqh ?91%'3@111%11& of a bl ood
vessel . The device conprises a porous wa mts a hornone produced
by the transpghapundmeiesup or ergandiftifersa@pienit of the chanber and into the bl ood
stream ~QD.F. Gz@%PMcéSd?@tl ﬁntosAénsgﬁe} tﬂa?odesélbgg’gs&g édll?“lqpléngé 493, to
Avery et al., describ rug delivery device, conprising a refillable
reservoir corigees @quiﬂelﬂﬂﬁeaﬂ\ﬂpﬁ‘ﬁé@ﬂ% toapietsgleaitsritadhr examplpen isTusios concept
requires intreogyl @ﬁaaﬁﬁ!ﬁ%@&bm\é"@éxﬁﬁhséé dYehn® pdrhnSat APl i e eqao&% i tuations
when the integrity of the targeted t1ssUe |5 not an I ssue Pat ent s

6, 416, 4?7 andcast msellsupﬁ Bpteedyees agpsificiagvetipeier apde eecpubellingsdit under neat h
the Tenon's capmplsen aaggneﬁ%t B6ibr. The bRl Slcfr plouHBP AR SGch@ ol T ver
agents to the eye. systemis cofp osed En"out ef ayer inperneable to
t he deliver edbfaeﬁél?sa%mtﬂmdwgseﬁ@ ﬁfstweﬁhtmewﬂﬂfn@-wﬂf@ agiieHagent by t he periocul ar
fluids. The devicgshpgeds 4o, RO td'a&hbés%%h A ﬁﬁaidnﬁa%le'd%ﬁé{séﬂ on and

pl acenent in the sub-Tenon's pace reference 1s to a nethod to

pl ace and holfer infusipgapie-selaeted m@éwﬁy mm thejeleoduirsern. @ne@vdhﬁdlmnaet s

di sl ocapi on fiy QidA$ sHcbBinAk leﬂﬁ%IdOQUes@thgﬁQg%ér eﬁagﬁga fei:ﬁc pRi tioning
near the macula area.” No references are nade s to hernetically
'seal it to tqartddee of eellpmiprg-orgraismgvjidharodupesang secreip the duugrinto bleed desi gn  of
those devi cesiod@$ali@e chrri@econmodat e methods to carry nore than one agent,
as in a bi-compartnental reservoir neither it refers to refilling ports to
al | ow reposi ti on B Paat Noqhi3Q9. 7he Bprguari deseaibesansintravascular drug

delivery device having a chamber containing transplanted cells for surgical

25 implantation into the wall of a blood vessel. The device comprises a porous wall that
permits a hormone produced by the transplanted cells to diffuse out of the chamber

and into the blood stream



The necessity of the use of a hernetically seal ed device arises from 20
characteristics determ ned by the drugs and tissues. Anong the druggﬂg}%% g
factors are: narrow difference in the efficacious-toxic concentradt e g
instability or susceptibility to inactivation before reaching the ained
tissue; the requirenent of prolonged and steady rel ease curves)
particularly in chronic diseases; and availability in liquid or gel state.
The tissue factors are nainly related to the | evel of topographic 25
specificity that is required fromthat agent, and not |less inportantly to
the harnms and susceptibility of the suryounding tissues to the drug toxic
ef fects. ~ 0 D E C 2004 The possibility of drug | eakage through the

devi ce-tissue junction shaéﬁkéyexcludes t he use of sone inportant

t herapeutic agent ¥:5- Rejenty 1 D878 avf S A9Bup Ageist alnBrseribefeci fi ¢

agents. Angi 'eqavé\ma&di&,e@on@ﬁbqhga RENSSle REerPdlohfdicaMine ¥ResREadig Ot her
ti ssues other_ than ere ained to act. If ained to the choroid by

i ncreasi ng t HEOBEAOHbe: TR cencePt 39U iveR B acpgardayssion.afyjehdingtaits aplicafiBossi bl e
exposure to thenMASHEWHRH eGPty drdifithdtbted ER9iEnRGH Yk €ven crossing the
scl era, beyond dissipating the ‘angi ogenic effect, could increase the fl ux
of bIooé and plasma around the inplant and speed up the degradation or
neutralization ofyig atdfd 6 ¥, 729884 6,4 190946 Q¥EIbse AcALOBhCARLe PsAoRRISES
occurring in that location may alter Significantly the rel ease pattern of
any 10 agent “WPSRseHae Geweny sirfulady retachiRdeselers Hetnpgedtto fddivanagents active or
not. | nflammas thelyd, SadisyQaH istbRpdBE oLATuer BlerlifferMEMld tBtheicRfRS I N
manmal i ans, involving the rel ease of a w de ranqe of chem cal, biol ogi cal

and cel | ul ar thesgpewicasentAiminishingite @psh quebithe periocylardiuidenThederishhase t he

tissue.jpScar georsthftha facfdlesfi@ iRbM0n AR YacdBedt BAGE LBIendl'S sa@dTARN T esponses
froman organismtq traumati ¢ and surgi cal |£Jur|es, particularly if there

i s exposure tefeIeRwE mage tp Arsthed Brilace aed kald i prder thy infrior eblyaaEclar e creat ed

to reconstit uysidinp@s &kbesibe FoRlits 84ARE BatdnIRl BropitiOM A tPpoRRibhieS Of
reactions that frequently culmnate wth strengthening of the affected

tissue and i S614RS BIUBRIRN ¢ FETERESHE DR 19 Bebpdirio bemplicallpseagto thhe past

decades si gnisik@anio BXiREEI8N&ERe, MdrébvBe e Q6EnAIt HosPIRRLSIdsotbeen achi eved
through _the well established practice of encircling elements for treating

ret i nal'>det a@RPEITOIAR Feipds th G2rpr B 18R Q1S 4snteds 11 p Preommetmenidvi ces for t he
surgi cal t herapyoR heifhlerit B0 rdfBiig ROk Y HROS rYREifod &ShER Oherhftatic PUr pose
and the experience 25 accurnul ated over the years showed that the
encapsul ati od®®S t he i npl ant i nvariably happens after periocul ar

i npl antation. Indeed, even for largely used nmedi cal products

The necessity of the use of a hermetically sealed device arises from
20 characteristics determined by the drugs and tissues. Among the drug-related factors
are: narrow difference in the efficacious-toxic concentration; high instability or
susceptibility to inactivation before reaching the aimed tissue; the requirement of
prolonged and steady release curves, particularly in chronic diseases; and availability
in liquid or gel state. The tissue factors are mainly related to the level of topographic
25 specificity that is required from that agent, and not less importantly to the harms and

susceptibility of the surrounding tissues to the drug toxic effects.



such as silicone) it was shown that the encapsul ati on process szi{ts_ as
soon as 3 days following insertion. Nevertheless, a fibrotic re Ddire £004a
prosthesis or to a structural 1 0 DEC ~~i~r inplant is not so harnful.
Instead, it is even desired to provide nechanical stability to the inplant
and enhance its structural function' 9>zo,z~,zz. The lack of a way to
hernetically seal the device to the tissue would not only affect the way
the carried agent would act and react with the surrounding tissues) but

al so the way the surrounding tissues would respond to the agent and the
system The encapsul ati on of such systegm and the formation of a | ayer of
scar tissue between the 10 drug reservoir and the organ surface would
change significant]y the _gattern of drug. rel ease alteri _ng t he main
determinants of difERPSTHE R fye akae through thegewce-tifspohuston shatplér i | y conposed
by a nenbr anexyiddl tHenener seha indsok @it ifekdpeitic agétik, Hbtlohyyfbxacamidsi wk ent s f or
certain nolecuyles. 15 I n Opht hal nol ogy, several studies re carc{ied out to
char act er i ze °FFBMEE| SRFcfic agps. ygiosant Byntdss cruld afvep e?ﬂi’ge‘ﬁ%‘@lﬁéﬂqs? as a

menbrane.  Mary o4RR&IEBREShdnUteld B8l th B&. 1888 to REEHAGH bRIncicRCt i ONs to
deliver drugs tQ the eye. Edel hauser et al. studied extensively the

propert Pes ofheieeddlaveing stimulatingcapilany proviths ith possible expasuieto et r 0" st udi es were

further enharg@diaf¥ediparivdulaPrishdBHIRS etell cRBANY hOVIRE bbRmH dRkipdtRL @t | ons can
20 deliver agents to the internal eye tissues. It was shown that nol ecul es

as | arge as BglR@&‘cceéfﬁ“o‘f%dd%céeaéf‘cﬁhﬁ_ggx tihdood apdplasmrite e SeHimpie @t r aocul ar
space, even agalnpthedeRa®Sioh bitheBirARARA of itshtGhe eMP MMdrbdver, BloRgRar tial ly
explai ned by porous characteristics of the scleral collagen, although the
‘whol e mechaniPSIFISE SEHTIRE 1dhat fasptionimey alitrsieatisenly eaplereartert of Hhe
nmechaniigns t hgge fbantgdeiir 8siR SwHelbr theaeh i§ il dcid RYibt r eal space, 25
bypassing tight junctions of very selective barriers such as the outer

bl ood-retinal barrier. Indeed, the unprotected transcleral route has been

used for many yeamfardMstoRasachbm\uihd bhsRef BE h&lihg ¥@cddk fnndnhRalas ni strati on
of certain d“”gﬁ@ Anti-inflammtory steroids are injected throug%h t he

conj uctiva i MYGMNEEheslsns oA widsrnge sheheisel Biologicpl apd cellplag factops that; oy j py
contact wi thulth@tdElead @.a rvdikalkaiidn TR thiie. Sﬂaffoﬁﬁdt@ﬂaﬂffo?eﬁ‘%%ﬂjﬂg toward the
h. t herapeutic levels of the drug to the

i nt raoggl ar s%ace, ﬂ%r ovidin hi% he.

vari ous”| ayef&cgns é"’é‘i}‘\é’?”“-’%%‘wé iTony 3 rgAnisan ty frawpatic Gpdeurgira itEs| abl e wit h
denonst r at ed paditlkdy i@ HidreQsledpYiked 66t 0P ImbitRGEH Ofatefidle Thbsd eRp&Sest 0 t he
system c route, but w thout i

Its
are created to reconstitute the affected or exposed tissue through a series of reactions
that frequently culminate with strengthening of the affected tissue and isolation or

extrusion of the foreign body.

20
Over the past decades significant experience with periocular implants has been
achieved through the well established practice of encircling elements for treating
retinal detachment and by the proliferation of filtration devices for the surgical
therapy of glaucoma. Many polymers were tested for that purpose and the experience
25 accumulated over the years showed that the encapsulation of the implant invariably

happens after periocular implantation, Indeed, even for largely used medical products
such as silicone, it was shown that the encapsulation process starts as soon as 3 days

following insertion. Nevertheless, a fibrotic reaction to a prosthesis or to a structural



i nconveni ent side effects. However, because these injections are
unprotected fromthe surrounding orbital tissue, much of the |n1e%db®EdD%§h
i s absorbed systemcally and carried away fromthe site. The therapeutic
effect is short-lived$' 9. Some ot her drugs cannot be adm nistered by this
periocul ar route because of 10 significant irritation and toxicity to the
adj acent tissues at the high |levels necessary to perneate the |ayers of the
eye. Hi gh concentrations of agents are necessary because of dissipation of
the drug in the periocular tissue. This is mainly attributed to a washout
mechani sm by the periocular soft tissue or inactivation of the agents by
inflammatory cells, imunogl obulins and plasma conponents before they reach
the targeted 15 structu In certajin conditions, such
endophthanltﬂgmh?ﬂﬁnﬁﬁ?L%B@ﬁﬂﬁ?ﬁﬂ§b”8wmt @“ﬂﬁﬁ@“Wéeﬁﬁﬂ?@H¥5§P€UH9 provi di ng
high |evels afeipemedidielhaatd it saiairhiabhdtion IH2a2'g¢hort period of tine. However,
for chronic use, repeated intraocular injections bring an unnecessary 20
high risk of conplications, either fromthe injection procedure or from

hi gh drug concentrations instantaneously provided by the direct injection.
Intraocglar procedures are not always possible. Inflamuatory conditions
such as-uveitis, particularly in the severe disorders, such as in Behcet's

di sease, even mi nrmhdkwfaw;aw hégndtidlTyaes Weaievies QRRSHAE SV GAIdt eag to a
severe and pr |re

ﬁj 3% hg ony. 25 I ntraocul ar cancers al so req

non- i nvasi ve *ApP G QU pernf weld pe pndoreadt itk dhe sugpynd ‘“Bé‘FSh‘E;S #sseni nat ed
t hr oughout theoafematythd%etrbmﬂmga;sgumulm onﬁﬂi”m@ﬁ'geﬂfdnﬂ"ﬂ{e)éyétélﬁ riyecul ar tunor
in childhood, is an 'd? dlsor r the %Hpal elivery o

‘chenot her apeﬁP‘faB%“ atiep o1 gyph thmc ﬁli‘e TmatipRe §rn35“"1beb"el‘3‘)thE C 2004

char actter i zedrdgyesaﬁ@dlaﬂ@theﬁrgwgriafac&xed;dwcuaﬂgetdi@lﬂbhﬁtrﬁw;sar@@l of dhug currently
treated by s temc ch gﬂct{?e . The failure of systemc treatnent is

frequently d egsqalfering BhiamRihe! d&ff“”@ﬁé?&'ﬂf@d’ﬁfité“ffaé‘é&é‘{@h&f the drugs in
that | ocati oprimasig c@;fnﬁ)&gd bieagismbrand vaFRBIvn SharddiPis®¥ Cand AP St eri ng t he
drug directly s.jthtO t he erequs is inmpossible because of the risk of tumor
cel I di sseni ASTTYHS 9F FEBMPleBlsyi ng to death. Regional therapy is an
alternative and is currently under clinical trials. Promsing efficacy has
been acghi eved but c Sld effects were reported as well. In this
speci fﬁte] si tuati olﬁscﬁ’lr'{g’ﬁltnf 1S§V"6 spdied Ve e ’tmﬁqﬂﬁé"p"hﬁ?ﬁtﬁn%ﬁ % Fepl atin in

10 the orbi t theands: &x@shdl laybﬂbfﬁﬁﬁy@ﬂll%@He&bﬁhé‘%@ﬂ}feﬁﬁe&lﬁw ustifledithe patient’s
lifetine, partlccéularl lnt.he }lnoblastoma ul ati on ich is nore
tojo]

suscepti bl e P YEFSHYYF PWeqhaws foderivar dpga totge gunkienatsst pighstudied i | ar

therapeutic leeweiwlyahe pogertts dgitht Reldhas ﬁiéﬂ'ﬂ&@lé'r%nbfangcf?ﬂs ayxa?% grﬁchésitﬁe |
pI’O ecte rom e extraocul ar

eriocularly in t ed drug.was .i sol at

Eonnectl ve %/I §'éétfe|é§hw}@ﬂ°egf3¥5’r‘§mpﬂdé‘ﬁl“? oW LV PRYAYRE ingetigssebnged r el ease
15 ti meoand darvremgahfy td tRyvREerisal s;enea‘ulte@gtt\@slkm;v&nhﬁat?ﬁdmﬁmé asSArig! & 207 esl gng
optic nerve. JEurt ol.l ed rel ease of those agents cou e
‘-a(F:) hi eved si ng‘g) atcﬁ'églffﬂ%)eearmfoé%tge %{‘?e aandireagh flg dntpeHiarsRacky PR @g’f‘lﬁtﬁed) a main
predi ct or of pﬂl@sluga @acﬁéﬂuﬁu&mmﬁc&'@ﬁ aRGPaBBBy éﬁib%u&ﬁ'b?b&ous”lﬁra@t@ﬁdﬁ%@“ ng of the
drug in cont L ssag&lflc area of the sclera would also avoid

i egeieboufes

exposure of Qyeh thewolegmechangsm i still potietalymderstopdy ent i al | y

toxi c 20 dr Uga'naﬂarhrltwmé?dhﬁkﬁﬁﬁﬁthﬁé la@ébﬁnol&@&b eatach AR iARNithasspheen
extensg B;[,Hl%dl ed nd has proved to be efficacious in severai condi ti ons.
dru

Al t hou ésl“igx} {Junciopsatyeny Selediive Rerpiers ek s the cREDrIeRsyreHadl e i npr oved
t he bi oavai | adtibr Indecailthe PRR6BAEOI G UBIrA GSutOhas HRANAREIE nény years and

has proved to be effective with the administration of certain drugs. Anti-inflammatory

steroids are injected through the conjuctiva into the subTenon space and put directly



25 agents in the targeted sites, lack of |local specificity is still a major
limtation to its clinical applicability. ~ 0 CSC ~G-'r hbm/cliqf?pﬁo%Pw
t her apeuti ¢ agents have denonstrated prom se, but the inability Ly adts
efficiently and specifically deliver such agents to the target limted the
achi evenment of successful results to the in vitro studies. A nunber of
those when tested in vivo, fail to produce the sane results as in vitro.
Mor eover, tunor cells as well as infectious agents can spread to ot her
organs or even systemcally, once the natural barriers of the organ are
surgically broken. The systens aforenegti oned, when not delivering the
agent directly to the interstice of the ained tissue, can still provide

t herapeutic |evels bé.relea5|n t he agent to the cavity or 10 the
sur roundi ng  SiFeBRCtaYiH: the s¢icars whiph pldows the diesiqnyof thedruedaward $reupt ake from t he

organ and fr g#feddt¥ar Yacd, E}%vﬁﬁﬂgﬂﬁﬁﬂherﬁfeﬁﬁ@ltem&ﬁthemo RRVaHSIsWYeR %8t M8 | ack
specificity and are not suitable for clinical use when the drugs are toxic

to the surroﬁﬁ&yﬁge@{sf‘ﬁw}"’égfSt%ﬁ%“ﬁ?ﬁﬁ?%%mﬁﬁtﬁgﬁéfeﬁﬁé% nent when the

agent may trbg@@lendf, BRsupbiir BT @iRssRb B BpRATe rodid] Bt WitndRie frequent when
using viral gene vectors, inhibitors of 15 biological factors and

non- speti f i ciSEvenient side sffectssHeweser, hegapspdhege iirsticnsarepnmetepedfiomdirel oped f or

transder mal %ohﬁ(ﬁi@éfyﬁfﬁ’ﬁ%he%ﬂcﬁ@?ﬁeﬁjecﬂ&ﬂ&%qsaﬁ%ﬁbd SysiRiRyahe designed to
have one interface with t dermal or” nucosal e g/ ium through which the

di f f usi on ofCWT?ga“@bféfGP’stheWéfhz@%ﬁpﬁ‘é}cqffﬁ‘tt&$ V"?ds usual |y external of the
target body tissue, e.g. the external environnent in the case of a
t ransder nal patcfé(9 or the intestjnal lumen or oral cavity, in transnucosal

‘nmodel s. The mai n SOBH SIS ot bradmipisieredly Gisprresyler muiebesmuendict t he

carri ego agensigfifiean Mt@nos@ﬁﬂ iRt fo 184 atﬁzl&@nt%%mmathfgmtlmﬁlnecﬁa@ to@nd nasal
tracts and consequ E y to allow nore drug to reach the systemc

ci rcul at i on, PiRERRhE layfrs of thester ish songentiatigpsiof agents aregiseasernbbegae of

tissues2’ 3. JMdidaribd SEBIMGOMAhe SIEYLER TisRRYTHIsSS RARE AFiORd HS Waliloaf nal surface
wll be neutral i zed b um nal” enzynes) flora or "physical inactivation, or

|
will reach tHRechanismbytheperiacular gof fisjue oy inactivptionof the gpsits kyrinfiamnestory)j st al

absor ption Weat, imfukdgldbiRds@hd plafifa @RPbneats b%gmgreichmﬂétw del i very
syste Nei t her transdermal or transmucosal del ivery systens were

conceptal i 24 be surgically inplanted nor designed to meet the |evel of
bi oconpatibility necessary to be exposed to internal body fluids, e.g.
bl ood, connective tissue, or any internal cellular response. Thei r

application is u aig eprsiigng such a5 ingpderbiiagttisothe intipprulas pesraf theidkgy ar e not

usual |y subj Ieﬁﬁpnbpiha&w%hﬁrldlﬁgfHlélﬂl@%lﬁf!heraﬁﬁiﬁéﬂccmﬁia%&qng@hdﬂlcﬂerlﬁ@ﬁu' re high
| evel s of bi ocog factors that nmake them unsuitable for surgical

i nplantatio rfgne °‘l ‘ihR‘é“‘:dﬁF JRsated Iiraqeylsr nisetions bng &1 WESESSAY t he ones

avai | addl e f aHiglogskl oR CordflichtidRy, eRhRHBmMIRIR e@tfont e&RAb AR SRk liugS Of the
transdermal and transpucosal ? yst ens. Tln not aimto delrver the drug

‘directly to CREEHRR DS GRaRGH W&Y‘ﬁ‘?ﬂd’%‘?e ‘@Ctdiiiﬁct@pééﬁfﬁqcélafocul ar structure,
but rel ease pgrodagant ndtQlvhyPseYibe SaRfbhAsy thaditbndsuch Beulels,

particularly in the severe disorders, such as in Behcet’s disease, even minimally
invasive intraocular procedures can lead to a severe and prolonged hypotony.

25 Intraocular cancers also require non-invasive approaches due to the risk of cancer
cells being disseminated throughout the orbit.
Retinoblastoma, most common primary intraocular tumor in childhood, is an ideal

disorder for the local delivery of chemotherapeutics. One of its ¢linical presentations,
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to side toxic effects. These systens can provide a sustained rel ease of an
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were designed to offer the advantage of non-invasive sustained rel ease, not
20 be inplanted through surgical procecdures, but just attachnent to body or
mucosal surfaces. 4.s Experinental and clinical evidences suggest that

organ surfaces exposed to hl%h | evel s of drugﬁs@c,an Ieagwg i, pt er nal
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known as Sen$hetdrlii§6ﬁ1 ramen ﬁlﬂﬂéﬂldﬁfbleasuﬁllﬁ’ﬁétid&ngﬁfelpﬁﬁbnt’ﬁ-ﬁﬂtlﬁlge drug uptake by
of the definitive

the 10 targete ue W at er de{gl ne trlhléeffl Ci en(;%
t r eat nent, @‘% 'ﬁﬁ rfB elr'étén@}’ astprodpopuigrion Whirhhis mopsscepitig o spendant i ct i ng
and enhanci ngeapuaslaemfeecsgam n@fatioe. KindBr ﬁlbldpeuﬁé fee@rt 6f thé @uf hahe et €. Local

drug deliver r cli es for, the treatpent of 15
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Regional therapy has been extensively studied and has proved to be
efficacious in several conditions. Although drug delivery systems based on polymer
technology have improved the bioavailability and pharmacokinetics of therapeutic

25 agents in the targeted sites, lack of local specificity is still a major limitation to its

clinical applicability,
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1 U SEC 2J4 13 The intravenous route was al so considered and clinically
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vascul ar di seases and occult neopl asias. Vascular growh factors tend to
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saturation before reaching deeper |ayers of the tissues. Consequently, if
vascul ar growh factors are unequally distributed anong different |ayers of
the tissue, their effects are expected to be as well. To allow themto
reach deeper layers of the nyocardium 9t is necessary to protect themfrom
unaffected 10 areas, and limt their action to a defined pathol ogic area,
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throughout the ocular surface and later to the lacrimal drainage system and
15 nasopharyngeal mucosa, again exposing other tissues to side toxic effects. These
systems can provide a sustained release of an agent, but in a non-selective way,
dissipating its effects to all the surrounding structures, e.g. conjunctiva, lid skin,
cornea, lacrimal system. As with the transdermal and transmucosal systems, those
systems were designed to offer the advantage of non-invasive sustained release, not
20 be implanted through surgical procedures, but just attachment to body or mucosal
surfaces, *° |
Experimental and clinical evidences suggest that organ surfaces exposed to
high levels of drugs can lead to internal therapeutic levels even higher than those
achieved by systemic administration. The potential diffusion properties of organs and
25 tissues are discussed, as well as the advantages of its exploration as a therapeutic

route.
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prom si ng, skdeefigptsato that site.

Local drug delivery is also under clinical studies for the treatment of

15 intracranial tumors. Some neural origin tumors, such as malignant glioma have
received most of the attention. These tumors are treated by a standard combination of
surgical resection and external beam radiation. Due to the ability of this tumor to
invade the normal adjacent brain it often recurs in the adjacent margins of resection.
Based on those characteristics and the tumor unresponsiveness to systemic

20 chemotherapy, the local delivery of drugs, sensitizers and peptide vectors started to be
considered and studied as a treatment option, with potential effects on the quality of

life of affected subjects.

Brem et al. have reported prolonged survival using polymers containing
25 BCNU in controlled trial for recurrent glioblastoma. Such polymers are prepared to
release 50 % of the drug in the first 24 hours, and 95 % by 120 hours'®!!,
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For example, regional therapy to deliver bioactive agent to the myocardium
and epicardial space has been extensively explored. Pericardial effusion syndrome
15 and metastatic tumors were shown to respond very well to local delivery of

chemotherapeutics by intrapericardial perfusion of 5-Fluorouracil and cisplatin

through a catheter. This technique is efficacious in providing the epicardium space

with high levels of drug, but imposes the risk of secondary infection if used in a

chronic basis. "

20
An elegant study by Darsinos et al. showed the pharmacokinetics of digoxin
and lidocain in the various heart tissues, including valves. Their study showed that
these compounds follow an irregular distribution among cardiac tissues, after
pericardium injection. Again, specificity of an agent to a determined region of the
25 same organ is desirable for conditions such arrythmias and dysfunctional
cardiopathies, Absorption of digoxin by the atria and absorption of both drugs by
intrapericardial aorta were higher than that of other heart tissues, between 20 and 60

minutes. At 30 and 60 minutes, lidocaine was evenly distributed across the LV wall
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i sol at ed dru&%h@§%ﬁV6WFPFﬂ§Wn§8F@P§ eeRFEagers pighely HP“FﬂWb OUn interface

that can be mk@%lev&h&n@aﬁ@ﬁmemwﬁ Hﬁ@p&ﬁfeﬂﬁél%@trﬂﬁﬁ&ﬁéﬂlﬁc@e agkh® control
over the |nterface i,s ac |e%§gpg¥ ¢@Sea I ng mechani sm proyi ded by a sealing
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base and met RO RRESRGTPased 2 DACTRNeEs- aifge HusAQIecHAN SRBRFCD f
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unidirectional and protected delivery of agents to a mammalian organ,

'tissue or sydPR@RIpES 'aqt‘gﬁfna?gmo%aonSMI?tbfégamn tEollsdgederentizhvent i on can
del i vengt her ggedid ¢ agents to specific tissues surrounded by internal body
fluids in a preferential manner, exposing only the targeted sites to high
therapeutic levels of the agent for a prol onged period of time, and

avoi di ng undesi r erhetef¥dtigeRbs @®iotctive agdisas Gidfapeutics depends on their delivery
routes. For some bioactive reagents, their naturai biclogical occurrence make them
subject to inactivation or saturation by a variety of factors normally present in fluids
15 and tissues before they reach their targets. Some growth factors and other compounds
were shown to increase the vascularization of infarcted areas of the myocardium.
Uchida et al, showed in a dog model of myocardial infarction, that the transcatheter
intrapericardial injection of basic Fibroblast Growth Factor (bFGF) plus heparin
sulfate is effective in causing angiogenesis and myocardial salvage more in the
20 subepicardial infarcted area than in the subendocardial area. Further studies done in
porcine model of chronic myocardial infaction confirmed the effectiveness of
intrapericardial injection of b-FGF in inducing vascularization of myocardium. '™,
Although this shows promising results in animal studies, it is still questionable
whether this route will be feasible in patients with prior instrumentation, including

25 bypass surgeries.



20 structures. In an enbodi nent, the drug reservoir is isolated from

adj acent structures and fluids by an outer |ayer of polyner inper a@tﬁ ﬁ%é
the carried therapeutic agent. A delivery port or interface w ndow’i
provided in the housing of the device for providing targeted rel ease of a
drug contained therein. The interface windowis sealed 25 to the tissue
surface by a surroundi ng sealing base associated to designed structures to
assure the hernetical seal necessary for the control of the interface

di ffusion nechanism The delivery port or interface wi ndow may be covered
by a structural layer that is perneablegto the therapeutic agent contai ned
within the device reservoir, or by a layer that is biodegradable. In
certain instances), the therapeutic, agent, i ~ 0 0~C zaa4 18 contained in
a sl ow rel ease f ot IfulEFWHS ‘E‘ﬁ%ﬁw"ﬁaﬁg ‘ﬁ’é‘fjerleéﬁ‘lﬁli‘illélcﬁli'}’a‘imdﬂ%b‘ﬂg‘ldin%ry port or
interface wi nhgwbddefie omtiaeed t6lplidbg. THaRbeAITIRE EiRery $éutd ftbosed cfRbrhd On of the

agent bol us i he devjce reservoir is djrectly contacted with the target
tissue. In aﬁg‘@‘&rBB‘EfF'?‘f@L‘fcf’el?rﬁtéondi@@ Vﬂ??ﬂié“f ﬁ‘@eaf’eﬁ@‘h‘&’é@t BEPPREIEsachment

mechani sm for attaching the device to a 5 target tissue. This is provided
by a series of structures L?a‘;’o in conbination allow a hernetical seal
Aot

bet ween®t he syst en st &Y 0 pind &3, {beir seqFRors AR ReRACHKAas? provi de

t her apeuti c difey preaplijyd: &cdatfatiof ¥&bi2 r@khihf) @depftalielsof Bie tidd¥s1 Ol 0gi cal agents
i stens. This invention to ovi de

to mam‘ralian\?or%gnsﬂ t ssqu or sly A\ tﬁ;

sust ai ned | evaFEUSRULI @Yy gropth fagiprs prsamegyially distrigwedsmongdifferant £ j ¢ al
organs, cell labesofiht tEsaS theg@iffectOdre bipestrote al ol ds 86¢ tlehAbsRb@ant ed or gans
or tissues. This i nver}ti on can. be used to inplant through mnimally

i nvasi ve proSeRErIRErS Oty myogardiumeit saeccssary 1o @gqiest tewromymafiertadl e drug
del i veng dev ises, bl Iphiotheidl fctiBe krddivel fitlologRiaYeaDlhdr BEPARBLIAVEa Beiter

physi ol ogi cal, agent s ma | ian organs, tissues or systens, through a
sust ai ned an&haﬁgeo?éﬁfégeepg{gg%s"’eb?ﬁ“ Befod ghewposuzes & pethpd fardelirgrae et i onal

di f fusi on t hagugin atidwalia, susthiged, piokk@d hittery RIRdiavRindegosll sidfepat i on of the
agent to adj nt structures. The invention can also provide to a manmal i an
organ or ti S§E° %er%gflg@f?'@‘g(s’d‘é‘%ﬂqﬁsérsaeﬁgec?eﬁé‘i“ﬂ%%?a YKEEc or radi oaci ve
agents that Wwhildntaibh @rochiRng pétéiBiallyibdntRakigianHicarttiaFEMISIoPalatidAQRL jsSt r uct ur es.

rstood by reference to the figures

The present inventjaqn nay be. better unde

2 5078 ur't hBR e HEPls At O BbeeBien AR e BB RGN e 11

DRAW NGS 25 Hitrgperitardial j26cedGres; niith 8 arhpSabadTBab ¢ to\thahyRbarliBappvechEd. 9. 2.
Cross-sectional histological schematic view of the eye Fig. 3. Angled
superior view of the invented device 30 Fig. 4. Cross-sectional mcroscopic
and schematic vi &le ofe df bidactiay bgRtsIenallLkhs beentsiBe@Y®a nurmbe ofBrudiks ¢ DD4

Inhibitors of vasculogenesis are potential tools for treating angioproliferative eye
20 diseases such as retinopathy of prematurity and age-related macular degeneration, two

leading causes of blindness in premature newborns and the elderly population.
Background Section USPTO Database:

25 U.S. Patent Nos. 6,217,895; 6,001,386; 5,902,598; and 5,836,935, Ashion et al.
U.S. Patent No. 4,378,016, to Loeb
U.S. Patent No 5,182,111, to Aebischer et al
U.S. Patent No 4,479,796, to Kallok



19 Fig. 5. Cross-sectional schematic view of the device with a

bi -conpartnental reservoir Fig. 6. Inferior view of a bi-conpar gn&gﬁﬁ .
invented device, its sealing base and inner coating with a bi oadh e 2004

| ayer. Fig. 7. Angled inferior view of the invented device, relations

bet ween suture stabilizer, reservoir, sealing base and adhesive coating. 10
Fig. 8. Lateral view of a human eye and schematic representation of the
invented systemand the nmethod for its use Fig. 9. Angled superior view of
the device and its relation to a tissue or organ surface 15 Fig. 10. Angled
inferior view of a-single cavity devi cg and its relation with the sealing
base and coating adhesive Fig. 11. Co % _sectional schematic representation
of the device, its relations to an organ surface and net hods for

acconpl i shi n@).% Faeht s U3ad, 75l Benghet 0 i ts target 20 25 Fig. 12.
Cross-sectio chenmat i le t.atio f e device . applied to the eye
Fig 13. Crosgﬁéé%fef’tﬁﬁgf' éé}gﬁﬁ’ti@%rlgé)?%&eﬁéé’%?’éﬁgﬁ?wte% devi ce applied to

t he eye and nEes.lradatsiNos. 6,416, 1717 lamd6,# 13554086 ¥anmobiret Ml g 14. Angl ed inferior

view of the invented systemand relations between its reservoir, refilling
port, suture stabilizer and sealing base Fig 15. Angl ed superior view of
the invéented systemand rel ati ons between its 30 refilling port

(di stinguishaple fr the_ outer surface), the reservoir and the sealing
base Fig 16. %%?@F%'ng]ffﬁ@?f( "%&w of the invented device applied to an
or gan surf aceé. andldraeLugetMPdpdaoNA Eameintcsd ldelbedlsysgnsdér calcisonhase to tissue

by way of a surroynding.s e. hough designed roles in its base Fig
17. Lateral View o’fomgtelgaﬁllsswgﬁ]hg'ngﬁlaggggg' the scleral surface of an eye and

:t he nmethod of2. pr d8eneliIn §ldngratBHaadre § €biifag M) Konsik], Bawt Ko Defimndear get ti ssue
40 Fi g148. Epcif.6li h ] ) 0 nd

i 20 1 ho Co kPP RERL PR 15 2hirh G, B R L Rt ] BB
2QD4 20 Fi g dmninistatiep @l huparsybisets: aiseosypugiswey wigphelatanin.d Phive Ss{y9nd t he

met hod to aclygseeiopeplsiong to the scleral surface through the use of a
encircling element Fig, 20. Posterior, and cross-sectional view of the

devi ce appli éd arﬁ:?y@é‘gwp iy Wihralemic delivaryfiprgtides grd B5SteingacHs® a encircl i ng

el ement absorptive mucosae. Crit Rev Ther Drug Carrier Syst 1996;13(1-2):85-184,

15 4, Gebhardt BM, Kaufman HE: Collagen as a delivery system for hydrophobic
drugs: studies with cyclosporine. J Ocul Pharmacol Ther 1995 Fall;11(3):319-27.
5. Kanpolat A, Batioglu F, Yilmaz M, Akbas F: Penetration of c¢yclosporin A into
the rabbit cornea and aqueous humor after topical drop and collagen shield
administration. CLAO J 1994 Apr;20(2):119-22.

20 0. Lehr CM: From sticky stuff to sweet receptors--achievements, limits and novel
approaches to bioadhesion, Eur J Drug Metab Pharmacokinet 1996 Apr-Jun;21(2):139-
48,

7. Rudnick DE, Noonan JS, Geroski DH, Prausnitz MR, Edelhauser HF: The effect

of intraocular pressure on human and rabbit scleral permeability. Invest Ophthalmol Vis
25 Sci 1999 Nov;40(12):3054-8.

8. Olsen TW, Aaberg SY, Geroski DH, Edelhauser HF: Human sclera: thickness and

surface area. Am J Ophthalmol 1998 Feb;125(2):237-41.



Fig 21. Inferior view of the device with a coating layer of a structural

bi odegr adabl e pol ynmer to provide stability to the reservoir coni
surrounded by an adhesive layer 10 Fig 22. Angled inferior view-_.of pﬁg 5mﬁ
device and rel ati ons between the inner biodegradable |ayer and its
association to sealing structures such as the suture stabilizer and
surroundi ng coating adhesive Fig. 23 Cross-sectional view of the device,
conprising an inner biodegradable |ayer, a 15 sealing base and a

bi oadhesi ve coating, and its microscopic relations to the sclera. DETAILED
DESCRI PTI ON OF THE DRAW NGS 20 The preggnt invention relates to the field
of local delivery device. The systenldescribed is intended to be used for
treating diseases or conditions in mamelian organi sns where. a | ocal

delivery of ther aBlspTW FdglhpuserdiFe FimyHGgroskiDEL Hiygnap seleyal p‘f*ﬁ@a@%t em was

desi gned t o [Bffeappd aig€ drybt@erapyl irBSsdRrabdlioddIgan afdtirgRaldhiaik. hete performits
function of r Si ng. The invention consists on a

devi ce t hat é%h§%HVPg@§ 32§££ Eﬁﬁ?ggﬁqﬁ§condltlons for therapeutic agents
to perneate dfid dBsinrH,BisheddsoS efnl. .dlgelw contrdiledsialef kfopary ©f inlvapbraids f or
achievigg it w a drug
aservorr t o BtRatEy SOMELIRORR ARG Rkl BF i A 7 e
characterlstﬂégiLM@P35+HN&ﬂ@“&he dlffu5|on pattern of the drug constant for
a prol onged peri oflipf otihdiRuelit ?its'iﬂné RERhRAPFR RRguhy UCt Ures to
all ow 30 prolongation of its fectlve I1°f e | acement or refilling
with the the@aﬂ@ﬂﬂﬂﬁedgéﬁmm&ﬁda §@SQWEW%%%Hﬁﬁﬁmﬂéméwﬁgéﬁf The i nvent ed

system was degigiedadeidd S Lie8 HoltRe@Mhe SALTk or tissue
'surface. The dramnn%%ls algggkgsg% ?.oned%ﬁPﬁﬁﬁzﬁ% cafloﬁﬁgg t he eye,

al t houdR t he paBongagriirvieal fods repted ssypeClationens, E@magleUﬂnwa@@m%Kaﬂm@s ues. The
Fig 1 shows &y XGRRGRIYI SefsRREEE ATLBhAP0, Riurhd® iR SietnothERBy W@hat i on

between the diverse structures’ is I nportant for understandlng t he

appl i cati on GrMuRincdeaged pelemers {ps higherade stivreasaangosnizged|dopldebled anteriorly by

the cornea( 9)smapcke;aﬁy'§&rgéry@9dmupmm ss‘aisafsa&ﬂas 9.The cornea (9) is covered
by the | acrinal | m and” exposed to the environnment, while the sclera is

surr ounded bﬂzfper$®é@hféﬁﬂ W%ﬂ%{i‘MOfblﬂﬁCMGPrﬁqﬂh@ﬁbh3“§156%1?3%q§13?éh}’é)nd ~0 ~~
~ 2 21 18Xt 1 A Qlirel Uk} RblankiiBn ff kRlRent glh&ﬁa%nﬁoaﬁeta@s BYRL efsk.or segment of
the eye and the cornea to the anterior, €ach being separated fromthe other
by the | ens &eFhaheahpy serigs- r%ﬁ%ler%sutgav%Syl? e cavity is filled anteriorly

by aqueous hyspurfBliy, rARdRYRIE Kifha J,:m tmﬁunlﬁgﬁah@agﬁﬂcﬁéa}dmﬂ n certain
conditions the vitreous gel is replaced aqueous hunor or synthetic

substitut es, cHiHen kysntpriiatid cyberlgin asagllstrm@ ip getEslsavithpwBRy 9pr oduced by

the cilliary shamlelifg cs 8] BPkicHEOLBlnisiEsAmROUS out 1 ow leads to
ocul ar hypertension and { to a condition called gl aucoma. Interfering

with tR8 aqudbus e %&M@u@ g sy, OngdfeKesiser PePhgamacokinetifs 6F ease of the
10P. The Vi t QY& icERlial hdnihlGatiol BRS- nu&eurgéﬂ @a{za é&hﬁkheﬁpﬁaﬂﬁ;dar es, occupying
'nost of the posterior 10 segnent vol une and conposed by wat er and a
col | agen- pr ot!&¥dd @D &2het work that is not replaced during the life tine.

The sclera rakat %arglﬂ&s@r%omh@u Eb%ﬂlﬁaﬁ!sdxcsébyam'mfmtévogmeposed
basically by network of vessels delineated fromthe retina by the Bruch's

nenbr ane, ret§aHRN Eﬁ@qﬁﬁ'ﬁiﬂs P tliswis |%M¢@IEPUIB&§E{@ﬁ¥lbWH¢@a@ﬁd t he RPE.

These hast StAdGibsMieHh ohfNss¥ds taﬁd adrﬁ?&fo%%ﬂrrd @néaﬁﬁal\éﬂlﬁin@s'&aﬁn%ﬁs ses for
being closely 15 related to the Eﬁotorecepto? the nost 1 nternal |ayer of

the retina ($Jin Piaraacqh dpesiTexieel \9RHBeai(Di6dH-by t o became the pars plana (
10) at the level of the ora sesata. Choroid, pars plana, pans plicata and
iris are all constituted of uveal tissue and the site of a nunber of
i nfl ammatory and i nfectious processes of the eye. The sclera is perforated
posteriorly by the ganglion cells of the retina at a site called |lam na 20
cribosa. The retina axons extend to formthe optic nerve, which is lately
responsi ble to conduct the vision signaling to the visual cortex of the
brain. Fig. 2. Schematic m croscopic cross-sectional view of the eye
| ayers, showi ng the correlation between the sclera (15), choroid (14), RPE
conplex (13), retina (12) and 25 vitreous gel (11). Fig. 3. The invented
device in an top-side view of its outer surface(17). The system conprises a
reservoir-like body that is built in a polynmer structure, preferentially
but not limted to injection, conpression, transfer and extrusion




30 nol di ng, depending on the polymer, co-polyner or matrix to be used. The
choice of the polyner is driven basically by the characteristics %L he
organ or tissue to be inplanted. It is preferentially nmade of butt thét: L 2004
limted to to poly-ethylene, silicone, hydrogels, poly-orthoester,

pol y-glycolic acid, poly-lactic acid, poly-caprolactone, polyvinyl-alcohol
or any derivatives. The structure 16 is designed to stabilize the 35
buckling suture. Sealing base 18 will naxim ze the hernetical seal to the
target surface. ~ a a~c~ ~uep~ 22 Fig. 4. The cross-sectional view of the
enbodi nent conprised by the reservoir 2 containing the therapeutic agent.
The external surface 19 continues wth the sealing base 21, which wll
provide a hernetically sealed attachment with the target surface 24 through

the use of arfbadnBassipes ITajeri P Samoutlidgu EG, Kipbhely B Risg@estAohaYis vi ew of a

bi - conpar t menigl Dﬁﬁﬁ@ﬁ’dn@'ﬂﬁuodﬂaﬁe RS ek fdiRwillg \{h gidyaifihe internal wall
28, which extends beyond the curvature of the ta surface, as shown by

the art in 29dminististien, frdé Chin Rharepasnl dkerd 9%} Jug dA(6): @ffect with the tissue,

and to avoid jhnt epaghd Ny ReLivRaMRS m&aﬁ&abem&a@akhwm&ﬁ@cﬁmm@ 10
surface 30. The suture stabilizers 26 are al so disclosed. Fig. 6. The

bot t om vi ew &% Mayéa FeAngiagenin derany obicute snpear dindnfarction *@s’emsn?ar@zl t he

di vi ding integ Jgaion\ﬁ%alsm%%mbiéaﬁ%mlﬂm aRPRBaratsuliht hnxpdiRalVdudyayer 33
applied to it ottom side view of a single reservoir
enbodi nent 35“&?1‘6“{8995@6&13‘2(@ ‘11§24 seal i ng base 36) adhesive |ayer 37,
external surfigce BRh,ANd, Rih R 15659101' Nbﬁ&& D3§e11k5’ﬁ?ﬁf %aﬁﬂﬁdn%b' Simohd1e i nternal

curvature of the sealing base 36 f he curvature of the target

‘tissue. 20 FiMHuwe D-jndrppericarsfal éﬂm%ﬁﬁbrewa%ﬂrmfaa@w@@uwz to an eye. In
this cage to nb&dakb%iah%tﬁ‘m'n{‘a BACiRY Rioddd Bf At dNid Wy Ritdia s RAGH T BfarfhatdPr cal | ed
reti nobl astona, nost uent primary intraocular tunor during the

chi | dhood. TﬁépgéFfé’tOQOEth:f%@é7B—‘!f3@% exposed by peritony and di ssection of
the adjacent tissue is performed. To better control the area of the sclera
to be exposed the extraocul ar nuscles 42 and 40 can be 25 isol ated by

st andard t ecHfli quedlermse B Kaoabelnik EF Lhayyaud Do PoudiquencPapst I-pbRieeasdil ar ti ssue

in that areag: tsbr@rau R eaiaehl@?mstuegﬁhlcﬁa g@s%aa&@foreﬁbmmgxe&ﬂmimdr ugs, is
held in _place by the use of an aggql cator or just thé hands. Sutures 45 are

pl aced from Gﬁ@ %FtéIQPBTfﬂalffﬁbsciaﬁ%ll T{:37%485 ot her, having it crossing and
fitting the stabilizers 44 to allowa mld 1 0D~ C 20C~ 23 buckle

effect of the sealing base 42 and naxim ze its sealing effect. The sutures
are passed t RBPough’ HereiesE, Kpebelpifiiidi hasko G afal eEneapwilatign PESAli on t he

nuscl es are mek@/AgMhterials. A Study of Sixty Specimens. Ophthalmology, 1998: 105(6):
1079-1086.

ol‘

20
21.  Ricci B, Ricei F: Octyl 2-cyanoacrylate tissue adhesive in experimental scleral
buckling, Acta Ophthalmologica Scand. 2001: 78: 506-508.

22.  Korobelnik JF, D’Hermies F, Chauvaud D et al.; Expand
25 Polytetrafluoroethylene Episcleral Implants Used as Encircling Scleral Buckling. An
Experimental and Histopathological Study. Ophthalmic Res 2000; 32: 110-117.



and the conjunctiva is brought back to its original position covering the
eye surface and sutured near the cornea. Fig. 9. A top-side view of the

i nplant 49 sutured to a tissue 46. The suture stabilizers 47 al fojv{ifi{e 2004
sutures to hold the inplant in place, but mainly creating a hernetical seal
bet ween the device and target surface. 10 Fig. 10. A bottomside view
illustrating the internal surface of the device that will be in contact to
the sclera surface. The interface wi ndow 55 is surrounded by a sealing base
54. The sealing base 54 is coated in its nost peripheral aspect by an
adhesive layer 53. 15 Fig. 11. A crossysectional view of the device applied
to the tissue surface, showing the interface 60 between the reservoir and

the tissue. The relations between the sealing base 58 and the target tissue
are al so di scl osel.Vigwhofiths ferogeiag itihdesked tabrvicdlme dskivgry dericeslfi eved by using

a adhesi ve | edilyaBedRY Qith B ridi s $8th 28 or At Qrug bing felsabRSS n&eCt | ONnal
view of the device and target tissue 65 show ng the interface between the

seal i ng base W&t he sclera 65 with a hernetical seal provided by the
adhesive layer 64. Fig. 13. A cross-sectional view of a single conpartnment

67 devi ge i n SRRSO TAR INVEN RN Cl era 71. The method for refilling the
reservoir is disclosed. The external surface 66 of the device conprises a

refilling port 681naﬂ%ﬁl@odﬂhﬁft%%ﬂﬂhﬂéﬂwmﬁfseﬁa%hefdﬁge@éhb a9 syswabier . The drug,
solution or suspensjon is injected through a cannula or needl e device 69. A

i rrigation- a®VIdstitha P@@@F%l@“rlrﬂ?ta&‘le% E?Ie@ae Qf§é1%ff@6¥“°él§?ﬂt PRAgeRTE i)y

~On~C~i | ~ 24 ah@§Rdciveltio 3 @haefmtalih BRhal &%&A hésﬂé]ox%?ﬁerﬁ %ﬁrrefé%li th t hf the ne¥v
I N an an e 1o Tavor Its

solutian or déﬁ%i The refllllqg port 6

(local i 28t i on “BAYIMAYSPTRERS BrisoHatel dresrgrey oghat splgfy dﬁlwefsAhWPlttom si de vi ew of
the internal ggoughas et@facs the Hevé &&cms: &8d Wik te dr@dtédOscthet mRen t he

seal ing base 75, the adhﬁflve | ayer external surface 73, suture

stabi |l i zer 75°ntehoves theinterface 1§ gomgyed bwasee@%&m?ﬁh@aw PIQiderbyacedingal

envi ronnment \bhdelnd Methbditdedckibdd tdretbite reservoir 77. The refilling port is
preferentially made d rlng the no| di ng, process for the external surface 72,
and lately by a So BERlE 298 Bavskgethesd cﬂf@"‘i"ﬁﬁ‘%ﬂrlﬁ‘ﬁq A systerpis theggpeuticdaliclsng r ubber,

pref er apt i al kitolbtita dRed:, dridietiReallahd loletRONivert f hgdhis ROE naiilidy O hol e. The
| ocation of the port 74 as well as its angl e to access the
organ, tissue or system is also disclosed. Devices of the present invention can deliver
therapeutic agents to specific tissues surrounded by internal body fluids in a
preferential manner, exposing only the targeted sites to high therapeutic levels of the
agent for a prolonged period of time, and avoiding undesired toxic effects to adjacent
20 structures.
In an embodiment, the drug reservoir is isolated from adjacent structures and
fluids by an outer layer of polymer impermeable to the carried therapeutic agent. A
delivery port or interface window is provided in the housing of the device for
providing targeted release of a drug contained therein. The interface window is sealed
25 to the tissue surface by a surrounding sealing base associated to designed structures to
assure the hermetical seal necessary for the control of the interface diffusion
mechanism. The delivery port or interface window may be covered by a structural
layer that is permeable to the therapeutic agent contained within the device reservoir,

or by a layer that is biodegradable. In certain instances, the therapeutic agent is



reservoir 77 follow the nost appropriate way to insert the refilling needle
or cannula. 15 Fig. 15. The top-side view of the device iIIustr%tiBg tE&U
rel ation between the refilling port 78 and the outer surface79. ﬁo @p e
the self sealing performance, depending on the thickness of the external
wall 79, it may be built angled in a way to increase the |length of the
tunnel and naxim ze the sealing properties of the port 78. 20 Fig. 16.
Il'lustrates the relations between the device 84 and a tissue surface 82.
Note that the sealing base 85 is perforated by nultiple holes 83 to allow a
sew ng suture with a sealing effect onighe base 85. A variation is to build
a thinned tunnel along the surface of the sealing base and surrounding it
and woul d suitable to contjnuqus suturing by either a mapual or automatic

t echni que apprr@gedin sy ﬁel?ésezf@wl%a%ﬁhf-télg?wt wavifs thatthefelvep Rt  ~ QD E
C 20D4 zs Fi dntdrface WihdéSitedbRSedrifX ARG, s@mpdamdnwtmfa%énhsold£VI ce 87 to
the sclera surface of a human eye, where a semﬁng suture 88 was used to
acconpl i sh a BEKI9pYiee rerervoinis @fec{wn@a@éwgb the ftarget tigsge. Ippryembodipacnt

enbodi ment  WhRS @&vite hbiiidg iftuded dini@hchBfbntiRehidibnl for htbckiietne @niiceqo gt er nal
surface 9s, crossing its dianmeter to provide a nethod for sealing the base

to a target tifrgefigsueTHus is providedby 3 sgrigs ohsuciugesilat in qombiatign f%enci r ¢l i ng

el ement, prefiRigdticli3bdl YetWBehBhe Sy5tbm AR tht takdctedsdu@. Si | i cone, al t hough
variations by using any king of explants are expected. 10 Fi g 19.

: ! : . Pe! g.
Illustrates the abPPiEttoBATHOHI BB A @IOPBYaTtcilRleaf thFFaRBHE At to the

sclera 89 anghidislesing afditsat mammhlidalorgals, BR8N byshas. THICnO&MbA &l | Ng el ement
93 is placed by established tec gues, assocjated or not to a procedure

. ] hni . nof
for retinal dEtadamERRedIPeldehsiolgiekor threneticiaents thgrtidiciBhernsi Sl i ed up,
the bas@ 92 icg1u@¥deat &disshe Scaklal MG %o%aﬁ'ﬁfr%iu’e&%isﬁv%ﬁﬁ)n%%' nterface.
Fig 20. Illustrates the application o he device 98, in this case b

. of t
conpar t ment albeysfdep impla dirpugh raymallsingastve grocedures a foldables glpstiglaitile i on 99
effect of theredfhddieaBai dthilery Mk e HORd SIRER RURSEY Htndrhfedtig@t hod.

Furt hernore, other .device . . .
physiological agents to mammalian organs, tissues or systems, through a sustained

and protected release of an agent, assuring an unidirectional diffusion through the
15 target interface, and avoiding dissipation of the agent to adjacent structures.. The

invention can also provide to a mammalian organ or tissue a selective delivery of

sensitizers, magnetic or radioacive agents that will offer benefits in treating or

diagnosing those structures.

The present invention may be better understood by reference to the figures and
20 further detailed description below.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1. Cross-sectional schematic view of the eye

25
Fig. 2. Cross-sectional histological schematic view of the eye
Fig. 3. Angled superior view of the invented device
30 Fig. 4. Cross-sectional microscopic and schematic view of the device sealed to the

eye



20 can be positioned anywhere underneath the encircling el ement, depending
on the nunber and dose of the agents necessary for treating thatfqp@@ iﬁﬁk
Fig. 21. Discloses a variation of the internal surface where a |layer ©

bi odegradabl e pol yner 100 is applied to contain the agent inside the
reservoir. The 2s nenbrane is preferentially applied by apposition between
the sealing a base and the adhesive layer 10I. It is acconplished by
creating a series of fenestrations along the nost peripheral aspect of the
bi odegradabl e | ayer 100. Variations are expected and di scussed herei nbel ow.
6 t3 ~~ ~ sGJro-; 26 Fig. 22. The botipm side view of the device
illustrating the rel ations between the body 103, suture stabilizer 102,
seal i ng baseggog, biodegr%d bl e | gyer 106, and_the adhesive |ayer 104. 5
Fig 23. 111 udtg at‘eessreiioppl seemetie Yy pbire g7viss "ot aieorRartalnhs bet ween t he

devi ce and t A&®J€%l ar tissue. Here the device contains a single conpartment

108 where the_solufion wth the drug is |located and held b .coating
bi odegr adabl "gg@%“w e 0{]%1’1}%@%??%“13? my dF%‘&?(i‘tﬁﬁeabff'gqﬁF%ﬁ‘af’lﬁl% exposur e
bef ore Phe h&pPatEE WP bigadhesive layerc onpl i shed. The | ayer 111 is expected to
play a structural functjon. Once it is 10 dissolved the drug or agent wl|
be exposed t 1§§I¥Eﬂlﬁé¥faﬂ%{ﬁ&“b‘éfﬁ‘éeﬂ?%@%%°ﬂev tipna hepween B LED DESCRI PTI ON
OF THE | NVENTRBRES fessryounssaiieresand pdhesifs 2% i nvention i nvol ves a new

met hod 8f sel ectively deliver therapeutic agents to rrunal%fn or gans,

ti ssuestor sy& Bridif W&&{Rﬁé}[a “,‘TB“%F"S‘?%‘?W" PPISEIEioB EthE MYOMEt et i cal |y
seal abl e devPEELPdihemethed foriisdiss des a sustained and protected rel ease of

an agent, assurin uni di rectjonal  diffusion through the target
‘interface, arslf@' gv‘g’rgﬁﬁgﬁape&f”‘s@?‘ﬁaf'gﬁevwa? r&ﬁ%?ﬂtot%w%ﬁj‘)’é?%?ﬁs Fuct ures.
The invyention, b d on unexpected findings that_ agents can be safely
and 20 lgr edi gfg\ﬁ'@ﬁ?- e P ETRE 10N oL Flagla fRyiy chvwnﬁ%rﬁiﬂy whepelig s to

speci fic tisOtfESNd EYURE 3838 5cal context, through the control of the organ

sur face expo%ed ngan agent %s wel | as by cgntrol of the agent's exposure
to the inter A ! GRS LSRR SCOSHR PTG SR, atiopqf the deyjce, is telafipnsfagn py
mei nt aipi ng frean Jrigssendediofs op acsempishige & hergretical seafugiip 16 Fgstigh osnot i ¢

agent s,*“physical, .chem cal or biological treatnment, and by isolating and

| ocal i zi ng tlﬁ@' s GrovesrhagnaLs F'Bﬁ‘cé?l’g%*ﬁ‘éﬂb?ﬁ@gﬂ?H?‘GQFQE}RP'TE%s‘%é’Fie}‘Fg mechani sm
The control qf the agent e sed to the targeted tissue can be obtained by
usi ng drug-ag i§?%§¥e?W?ﬁ%ﬁ%?@%gmﬁ??%mﬁb%ﬂg%&ﬁﬁﬁaﬁgngﬂﬁﬁﬁﬁﬁP by coating
t he drgg r es BIFSHS foniefiling I 5RET ¥Rt g- per meabl e pol ymer, wherein the drug to
whi ch e [ rnmeable is the active

po r ~ 0.~ ~.(~ ~ Z~ iS not pern
agent (s)), abéﬁghﬁﬁﬂ lnf d?%%ﬁ“%f ViRt feaplations betEeiFent s t o adj acent
structures aRgePPlrdLingeg: fyhesoilizeandsealipg P3%e 1 o the targeted structure.

This is propqrt,.one a serieg . of structures designed to maintain a
her net i38ally§c%ﬁél %ﬁq‘iﬁ:uj%?ﬁlff‘gg&(t"a@@ VEH ﬁ?ﬁ?‘@%ﬁ%??f&"’??ﬂ@“’( BBt tissue.

ing port (distinguishable from the outer surface), the reservoir and the sealing
base

Fig 16. Angled superior view of the invented device applied to an organ surface and
the method for hermetical sealing of its base to tissue by way of a surrounding suture
35 through designed roles in its base

Fig 17. Lateral view of a system applied to the scleral surface of an eye and the
method of providing hermetical sealing of its base to the target tissue

40 Fig 18. Encircling band stabilizer designed to hold a buckle and maximize the sealing
of the device’s base to the tissue’s surface



5 . The inventors found that this systemcan offer a trenendous advantage
over the conventional way the drugs are delivered to tissues or drigdFs; 2004
al l owi ng even agents never considered for clinical use due to
non-specificity and toxicity to be reconsidered for use. This enables new
agents to be devel oped based on this alternative of drug delivery

technol ogy. 10 This invention allows new therapeutic nodalities, such as
organ transplantation, tissue regeneration techniques, artificial organs or
tissue inplantation, to be developed. This will provide a therapeutic and
physi ol ogi ¢ support to any new technol ggy that will depend on bi ol ogi cal

| ocal incorporation or maintaining in an internal body portion. 15 Drug
within the reservoir can be associated or m xed with another agent, a

pol ymer or af&Shbetrel ugwat the deyins Applise totpe eyecad the aephod g ¥BigVe wherei n a
first drug i $eafag foths strral syfacethenyeh fhe ysef asndrcingigfement nyl t i - conpar t nent al
reservoir is_also _designed having an inner wall separati n% the cavities.
The body Bl &inp-iFosteriqrizad erpsreseqtigral visly ditheglevieg apphed andisedpdinleadayi ti es.
Pref er e%ti al 1092 PyBanye PYRSRg agacirclias plgmenty 20 ext ends beyond t he
correspondi ng_hei ght to the curvature of the sclera or_ the surface to

i sol ate the E¥ndaffsrionviewaf thedevice vitly ¥ copting laxeepf 2 siuctysahbipdegredable,

possi bi | ity SPYHFXeEFevids soilifte theseseiynir senivip surewrdedhyanadhosye BYE  hey reach
the target surface. The interface w ndow nay have be coated and/or contain
an enhdfcer §fg2(2i- sagled inforioy uew Af the device gad lntippsgteen thsinsyenases,

prost agl andi ROSFErGHGAer dddts pssosation fa sspling sirastupsueless the U oni dases are
enzymes t hat SERHZSHEE FrorMingfopingSid&Vpr operti es of the sclera or tissue
‘'surface. The co%%i ng process is tgr eferentially done when cl(J)]IrBTr essing the

solid drug of'&lts Frays-taskorghYigy pf tBpdavice; ORPHHES # Ry Podegradable {ayetod| yer or
vehicl é? 11 PRUIPEPATE P boadpesiyg posting 2ad) ¥s micrrsernig Flatiensite the silerhe di sper sed
i 0 ~~ C 2u~~r 28 throughout the reservoir or restricted to the internal

surface to beg;ﬁ,l ace in contact with the sclera. Depending on the stability
and i nt er act PET APREREES CRE TN QTR DRAGVINGS active t herapeutic agent a

| ayer q@f the_enhancer may be incorporated to the internal surface of the
reservdlr. Pray Bt ipgintpn felatgs do %E@iﬂ%‘i"?@d%¥1VBWd’GE§?-£3}5®[S@“hﬁt erial such 5
as a col | agef*s5idt Biendid to Bryssd fo regting diseases op gorglitiopginmarg@lianng | acti ¢
acid. Ater nﬁfﬁ%‘é‘?‘?‘” qre ¢ loqalgleliveripl therapsiis fesqrees agents fadesiisbdbfiot interfere
directly in £fENwisdsugnedle be appliqdipa Htpus or rpan sptare apd e periormdlid it s
exposure to tign g geleasing derpgeutic 4eeis, Ehe ijgmnHen consists en 4 devieliat pat er i al

carryi aS t he PERIIShEY comizpitrdicapditions fr sprapeyficagents tp gprancats aphdstbyte usi on rat e)
but the acti S dFE80R divkelyah Matiods Lo acdievingits fmetionpgomprisgdesigned nj s 10 | ayer
as a functi officturesaqt alioyy 2 drya fesstieintg ba henslivally svaledim Bis daeet swee.wi | | af f ect
t he diffusi oheepa%éheaqli}eraﬁarﬁéwfh%tﬂ@t%? s padienod therdrygransani &K 2t her apeut i ¢
agent . hln i Rodnge perigq af tirgs: The erubodimept alsod SESSITHCIGS (PRlpw

preferéitial P %g%'?‘&f fineffertivg life brerlacermient or Fatlpg withdhe Wiprareatic pasny - gl ycol i c,
pol y-lactic P WRIEPEHAG PH8E: bui It for allowing |iquid, powder and

Vi scous ageniﬁ to be held in the reservoir it gets stable 15 on the target
surface. Thi vgges yitem ypidesiensdtts Be #Rphedtio srpruresref apy omewt FtsWSi ti oni ng

t he Iaégr befWEeh T drawing)is %’gpqﬁ%?“% 1 qeplisaftnde te eyapliough thej t s nore

i nner pect Samgmgthods preypesisd fp Reruse,iog otherisaieen bet ween t he adhesi ve | ayer
and the sealjng base in its nost peripheral aspect. A tunnel surrounding
the interfac&huf BdohpYs ssharptio FRpressotatian of the ymanye. fae edationpereen of t he

| ayer in theMeEHAEP STRSTHE ISTPOEsY £r spdessiapding theapplicaign ofifhe dpepribedre cl ass of
t he segé‘i ng ?’é?@-or the device to build a ring to be fitted in the tunnel
by mecfani cal %gﬁ?%ﬁ‘f’%dé?te eihe theecomtea @Y #idgnasteriorlydyi thit lerafbe TR ndow)
where the reSEPSREPYS payveed by dhedacrignal fiim angd exposedstp the gavironmenty Whilathed by a

seal i ng base 9t sHEgrneed by nepofuian tist (O mghiding denpgiscrpsuleddposi ng t he
external wall or may constitute a different polyner incorporated to

previ ous one 25 by nmechani cal attachnent or use of adhesives. The internal
surface of the sealing base may al so be conposed by a different part, said
sealing part, that once is nechanically incorporated to the main part, said
the core device, can entrap a | ayer of polyner necessary to hold a liquid
or viscous suspension in the reservoir avoiding premature 1 0 DEa 20u 29
exposure or | eakage, or to stabilize the above described | ayer of enhancer
carrier. The process is envisioned as a sandw ch-1i ke apposirion still
respecting the window area that will lately determne the interface between
the drug reservoir and the target surface. The sealing part will then have
t he i ncorporated characteristics described above for the sealing base in
order to allow hernetical sealing between the device and



t he exposed tissue. Materials useful in constructing the device include but
are not limted to polyethylene, silicone, hydrogels, poly-orthoegtery i
pol y-glycolic acid, poly-lactic acid, poly- caprolactone pol yvi hyl - al cohol’,
pol yvi nyl - pyllrrldone and any derlvatlves 10 thereof, and biopol yners,
such as hyaluronic acid, fibrin, nethyl-cellul ose, collagen, gelatin, or
any derivatives mght be used in other parts of the device. Preferably, the
device allows and protects the preferential flow of the therapeutic agent
across the targeted interface. This is acconplished by using design
structures to allow a hernetical sealipg of the device to the target
surface. Such 15 unidirectional flow wi |l be nmade possi ble by neans of an
external surface inperneable to the drug. Whether the external wll be

per meabl e or ‘ﬁ’iE"l“’c'c‘lé‘ mpseleg Jihe selerp reladeyo ‘th BPstrsior seEment @ the sye B thene

characteri st,cegleﬁ,ptbq@tedxp{,gngbgﬁgsqggﬁaﬁgﬁr &/9thsr by e Igspapd mainkyy t he need
for a di ssol VP g‘i)é{%"“ﬁ’on?eé’@myd‘i Plledigaterionyhyagueshs hgeoug(Bhdngd r om t he
reservoir. Suop ripr aeiEgpRDEEl@) drycertaincanditiqng the itrequs gef isptnlacedby he 20

di ssol ut’i on et"l'h%-h YPErpuPyiHss wehtsslicars ollorere Theadweusi r by t he

i ncomi ng f1 ui °“6Pr°6}§‘ieﬁ§y3ﬁ°!3]é%?‘i’dé’ (B Ehp Impairheg of the eaveens ooy i nf | ow and
di ssol uti on reEstogrulaHhyPEteRson Hiaply tq %C‘?B@PH%%?@ glawreme JdnBHEEE sur f ace. As
ment i oned bef'Bihdhe aquequs BuprpEdductions §opo pidheyays tadscreass afthedOPeur es t o

al | ow a_her metee) sekis dherrgeinige phiome detg afruciiups arcupyingaost pf e pesicriche seal i ng
base, Wi ch fsgr%eah%q hurpesand gompesedspy watsrindhayrobrzenrprptcoghicans rebsgrk Higt isThe

ext ended sur fP8CEP Eﬁ??éﬁ‘@gtth%hﬁe fifns, Fheseemelefenintemally oake qhgraidi@) whisk t he

seal i ng cont é%"tomgf"@g basjgally R petpprk ghyesseis qegnf‘é@élﬁéﬂl the rernaly thgBash've | ayer.

‘The seal i ng F’éF%abH’&TF‘?ﬂtﬁ%thF m (REE) brsement membrang atd t1eRBE- t he t ar get
surfacgs al th %ée ArBPOEaRaE diythp yision processes far heingflasgly -~ 0 SEC
Z@4 30°maxi if %t tors (bg ot ez lpyero Reretimg (D) Eharieeid al s are

to aneliorat WeyPaff plicet and isis grepll caustinisd of wvgal rguesnd thersiit es, wil |

provi de the (9 p “(’:‘Eat?réilanda’é‘ﬁeﬁ FP@H‘?SPF@ of e exoihe #1l9r%l and pr ot ect ed
drug d 3| i ver P orate postermrly by the ganglion cells of the retina at a site called lamina

cnbosa The retina axons extend to form the optic nerve, which is lately responsible to
conduct the vision signaling to the visual cortex of the brain.

used. The CO@PW@@@? FFé’ertherPB’fsé’l"B?( ptghedpvel pighe prageTdhar act eri sti cs

Fig. 2. Schematic microscopic cross-sectional view of the eye layers, showing the
correlation between the sclera (15), choreid (14), RPE complex (13), retina (12) and
25 vitreous gel (11).

Fig. 3. The invented device in an top-side view of its outer surface(17). The
system comprises a reservoir-like body that is built in a polymer structure,
preferentially but not limited to injection, compression, transfer and extrusion

30 molding, depending on the polymer, co-polymer or matrix to be used. The choice of
the polymer is driven basically by the characteristics of the organ or tissue to be
implanted. It is preferentially made of but not limited to to poly-ethylene, silicone,
hydrogels, poly-orthoester, poly-glycolic acid, poly-lactic acid, poly-caprolactone,
polyvinyl-alcohol or any derivatives. The structure 16 is designed to stabilize the

35 buckling suture. Sealing base 18 will maximize the hermetical seal to the target
surface.



5 The first accessory is described as a buckle suture stabilizer or suture
stabilizer. This is a built bunp, |lane or tunnel on the external B{rhagestia
prevent the suture to slide out of the inplant once it buckl es the device
in apposition to the tissue. One or nore can be built depending on the size
and position of the device in relation to the target surface.
Preferentially those suture stabilizers are nmade of the sanme 10 materi al

for the outer surface during the nolding process. Alternatively, it can be
incorporated to the device |ater on the process using different materials.
The second accessory is described as azbuckling band tunnel or trail. It
consists of a depression on the outer surface) crossing its dianmeter, to

all ow an encircli elenent to b | a and provide a al.i ng apposition
bet ween t he devi CaBdndhe sesatiget viel 4 fesmbodmpieariel &Y 116 <FeVPE bui |t on
_theddevi _cg S&D%ﬂlﬂhin u{efﬂfee@ﬁﬁiftragm lthhe;\;\thaiﬁhlcéhﬂ&epp Q&R Ges withahd Ei r Fldagcessory
is described as, a nultinpl es, base ere a sew ng sutyre shou e
applied to s&ing ppse Bgé‘gn"g‘f“"ﬁﬁ@ @ﬁlﬁ@en%s?ﬂﬂdé‘g"‘%‘ﬁ?tﬁmg‘r@e B erential Iy
created duri Bgfiche4 tedugh 0@ ubd 6XGR S8nehi0f lajdi@2seal i ng base. Alternatively a 20
flexible material can be used as sealing base with a |inear surrounding
thinning to allow the suture to be perforned by an automati c apparatus. The

gbf)ye rrenél i oned ﬂ[ﬁﬁ.f’ﬁotﬂﬁeér@.{s—slﬁdﬁeﬁdlN?@@abﬁﬁmﬁ{ta{%ﬁﬁb&?%ﬂmn t][le drug
elivery device are essentials In dimnishing the Interference

surroundi ng fER'EE b?r’i’ﬂ“%id y fedntermal wall 4§ W@&?@wﬂ%@ﬂ%ﬁgmm@a by the
drug-tissue g EfrAcE as MIWAOY &e.artdP29, N6 YroRlde ¥ naldPuliié briseanf eff@k e i n

.avoi di ng unnectlﬁssar exposure of surrounding ti ssu&? &lo toxi c effects of

‘t he phar macelt} é}éﬂuséﬁeﬂ‘t‘lé‘?aV°1d~m@raﬁ“‘Eb§tW38’&F ageptsphefarthey A% t bef ore drug
di ssol ubi on @g€idé S0, The PAGS slabiBzdrd IO sot diRlgdédst | nct nechani sns. The first

is across the organ syurface through an osnotic_ or pressure gradient driven
di ffusi on. The s%ﬁ%ﬁdﬂ%boéte’i"d'éeé” #ﬁ@%ﬁ’l‘f’% O l‘ﬁ?ﬂ‘wmﬂg‘ﬁ?&?“ggi ven by an

osnoti ¢ graditerividifg ivesinl WhiE 31, @eetala) basa B4 witha aghekist Beer3B appiRdas wel | as
the characteristics of the polyner. Anong the factors related to the
perneation oft agents through biol ogi cal nenbranes, the surface contact
area, concentration of the agent in the donor side and the nol ecul ar wei ght

of the _drug are | anced to provide the tissue wiih the_desjred 10 |evels
of thelggent in ?ﬁﬁ%a’sﬁ'éeg?f’ﬁf“@'sfdﬁd?e&&f.aS’&g]ﬁé‘?selfv%ﬁla %an%mé%a‘} Saccount are

tT Ee mem(:j)r anerthﬁﬁﬁj’ddeglﬁlglétiﬁ@ ﬁhﬁhmkygﬂﬂ,:eﬁtémﬁlguﬁigﬁ 39'&?}tgsuhjﬂe t heI ti Sﬁue: |
ose, despite hei iological, can be altered throu sical, chem ca
or bi ol ogi caFtal?fB’f%S%$ fefﬁrg?t%:u%aﬂlf‘“rf@e@@p%‘%%e "t‘f{fhet Sr‘?%lmtgﬁ’égeé*ﬁ%{qwé Byent and
devi ce. | n otilresuraof Gs fargddssié.oavai | abil ity and pharmacoki netics of the
permeati ng agents are expected to be 15 different through this proposed
route, and will be hel pful in establishing the appropriate conbination of
t he cogpounds. | tFig.$. Exipsd ciapslichtvatof the deidsi2ainudéyet hahipegsent | nvention
‘has nunerous_yvariations. For exanple, the dev'lgﬁe can carry an enhancer

‘agent, pref el BRTASIE) eYaontamie anjiniapaer fymor called sefneblagioma, mostot o n such as

al bumi n. ThefreqderiphiddarsiifricRCier RABr B€ing the CRINIOSE Thd¥ticta RPhYIVATs NON- per neabl e

to the carried ag nt, _Eoreferedtuti al | gggorr_red but not restrj cLed to a

silicone, poP§PFP¥dteriomyang dissenrign pEthe adiacentitigsue [psTiormsAada beflst i vat i ves,

gol yvi nyl al caiol the aex yi thé ﬁler?ﬁﬁ:h&ﬁ:l’oydd&ﬁe&xnﬁ@uiaﬂing&&s|4291|1d AGRAbe rrﬁt al's, hany
erivatives or oci ationg of the apove nentiqned paql ypers or qthers that

retai n“thar a@?lééa E}( F@%“Iﬁﬁi&“ﬁ’ﬂﬁyﬁe P@gﬁq ﬁqe’faﬁu{}ﬁwt}%&a&é’?P‘%’r@a“l%rgf@ﬂ‘(e.m 25 The

ext ernal sur fhacgea)the ififlai @) ifi €hid@Ye dafiGing SRotaxit Gfuigh, lid e Rk By@berential Iy

use of an applicator or just the hands. Sutures 45 are placed from one side of the

implant to the other, having it crossing and fitting the stabilizers 44 to allow a mild



made of, but not restricted to a self sealing material, such as silicone
rubber. It is envisioned that in using a multiple conpartnmental degigeg 200
multiple refilling ports are also built in the device. These structurés ar
built on the external surface ~ 0 DE C ~' CQ-r 32 conmunicating the
exterior environment to the interior of the reservoir. To be recognized
after the surgical procedure the port is stained by a bioconpatible,

radi osensitive, echogenic nmarker or dye. Alternatively, its is also

ext ended beyond the outer surface of the device and place in a nore
accessi ble part of the body. 5 The devpxe may be foldable or flexible to
allow insertion through small incisions, and to conformand tightly fit to

irregular orga rfaces.. .The inyeniion jncludes t hods for selective
adni ni strati %Hai%gfgmr?g%&ﬁhgﬁ%ﬁ?agﬁ?é’P‘i"‘é@’&%“%?ﬂa ! th Yy 2%evel s of a
t herapeuti c a@gmat thidngtothe kelaalahicitiessl ARe ol inplapatiorelé inQstla Greqslsasad t ar get
device interface. The interfa Lth the. tissuye can be 10 directly with
drug cont ai nglgf@meg?{pwcﬁlﬁés 5‘8@@85’%}‘&%@%9& QPFH'PT‘:FW&B?S the gYesiERfeadabl e

pol yner, pr ehmdsinirédrehytheampased of but not restricted to gelatin,
caprolagtone, hyal uroni ¢ acid, cellul ose, poly-glycolic acid, poly-lactic

acid, and derivatives thereof. These conpounds and/or conpositions nay be
pressure, heat, pHROOA tarsidha@éw 68thé kN dubiral to 3 3isshib @6 Gk bitfreagent s may be

in an encapsul at.ed uch a i.posones or m crospheres. Thus, the

pr esent inveﬁtfi?léﬁersliﬂgalﬁl% ”&%3%%%%?@ @4 plagegRut Y& Hst ai ned
delivery of hérert@butlietege tededtd mdttdryet bltface)gh a targeted tissue surface
in a unidirectional way, avoiding dissipation of the agent to surroundi ng
‘tissues and fluid, 20 after surgical inplantation into a manmalian

organi $én The netHiwdoistatonesdptiac iingrading thd ierh4) 36te@e dEME &ideMagr f ace

w ndow in co t. with targeted tissue. The nethod inc)]udes sealing the
device to th@hf%rlag?chféogﬁeéscwweo € tﬁ’gﬁe\)"é%d,"wb{?d’k’f'i“i‘?@“‘%abﬁﬁut uring or
the conbi nat beelingtas@suy Theé sehlftptase SHs &tk th i RosRERRINIQspRYS ani t

preferenti al |éﬁeé,ll‘§els bgg is not limted to a hydrogel, hyal uronate and
fibrin adhesfve: 11/%5%i s i ncorporated to the sealing base by the use of a
filmor |ayer containing adhesive in its both sides, or by the

re-a ication qf adhesive to t ipternal, side of the sealing base.
Igor thJdi ng the %ftlﬁitégi v%ro?sfise%1Oﬁ%lgleﬁmr}%?eﬁﬁgc%ﬂ\? l?cfttggl?e t??‘%‘?gﬂ“‘gac&avi tygor a
channel syst gwowalgdhginteifeceishbetwral ths tesdragieandfihe theueSTR reRGord B6Gca €

preferenti al . ~ ~ S 2~t 3~ 33.Such s i structures _are made
preferenti al %S%E%d%aée ?%aéld%[%ﬁaﬁgﬁtgf‘sfﬁﬁw&ésg%&%ofaﬁgﬁd&gF‘ts&the e acenent  of
t he adhesi veseahwasartiaed by ositgreadhaswe, layer $9 doverimythdmspssgced in contact to the
adhesive layer . Preferentially the filmis non-reactive wth the adhesive
used and can peeled off before the inplantation procedure. The use of an
expose?P seal i ng Bigs &2 Aresasdtiond viehef serdeditddng Sarii Aksuo B8 shoapveet 0 hol d the

.adhesive in e.allows also jts |ication right before the inplantation
‘procedure, pﬁlre?tlg%u eia“FeFI\lyl/\ﬁileFea n%"aé"? 8%5@&#‘6%??96&"\?@ gRetisal spalpr i n seal ant s
desired to bgovideihy tHdwlheléneiloer 6y be interfaced with an artificial organ,
a synthetic or biological platformfor cells or biological agents, a
scaffold for tissue or cell regeneration, and/or

Fig. 13. A cross-sectional view of a single compartment 67 device in
25 apposition to the sclera 71. The method for refilling the reservoir is disclosed. The
external surface 66 of the device comprises a refilling port 68, made preferentially of
self-sealing rubber. The drug, solution or suspension is injected through a cannula or

needle device 69. A irrigation-aspiration device may also be used for aspirating any



10 a transplanted tissue or organ. The nethod of the present invention can
achi eve | ocal or system c, physiological or pharnacol ogi cal ef f eck § DbCa?l4
manmal i an organi sm by using a surgically inplantable device that delivers
an agent directly and preferentially through its interface with the
targeted tissue or organ, keeping the rest of its surface non 15 perneabl e
to the carried agent. The therapeutic agent nay be a prophyl actic agent.
The system or device nay carry an osnotic agent. The effect or diffusion of
the agent nmay be started or enhanced after the inplantation procedure

t hrough the use of a secondary agent, ®hether it is chem cal, 20 physi cal

or biological. Sone non-limting exanples of diseases for which the present

i nventions iLnc Qgar di al.. i,sche i S hepatl C
cancers, hegg%(mﬁr%ﬂ%%?&io%g? sreglﬁmﬁﬂ% rcance ththenﬁ‘é’lq%)lﬁﬁo& (Hgmrge’{urmrs adr enal
tunors, neur otfilbeg pontes is b.tiahimlandngytodmbrmmaleaiqncanéanuemsoftﬂawmdiew ce of
the present iggvention can be | oaded with the desired 25 active agent (i.e
drug(s) and/of prodrug(s)) and can be inplanted and attached to an

anatom cal or histol ogical surface. For exarrpl e, the device can be glued to
the pericar di um syrface Lo, ekl Vel B B92hh bt B PELIS ARG AL y3Pace,

allowi ng the drug e reservorr FLEE FD° 6178 %cardl um It
can al so, thlrdatgahshaﬁweﬁnelmsagugfoase 7samemam183¢rﬁ$1extpmaisuﬁa¢dl7am be gl ued

directly tc um t hat,,t he ReLlLe asac rmstly
acel l ul ar, ts'th'ﬁrles §% {r;}ga gé %{rngnrﬁpo r?grcomﬁ'vcfaungghct??tea oSt %nf)% ol ogi cal
and anat om calithdherifitader,of amdesmtvelrﬁ?d&amﬁllnrgM|1meﬁemnm1$ma¢e dweingul ar, is
.al so del i nea e ul ti ter t he
uscl e cel | 1&1%%&%1 %ﬂgceg?fogﬁlgt ﬁtﬁgfﬁé‘ac%l‘ﬁ ang?a’t%m@ SQac?n (}mjccssl? is preferred
t hat t H@ devinserpatte tbeseiffspalmgtnéﬁen, pnsfenbatmﬂyé)ungcmbamteﬂ wrsilicanegied theer drug to a
deeper | ayer i of ce asdt is preferred
that such in glféf%/e t{erl‘(r:%é: ﬁquca@ ﬁetﬁé orgw%s“ﬁeasman {em%ccf)srse ‘erred that the
devi ces, whemesempir &hfodldw ﬂmhosdq:yrcmdﬂetxﬂagtdmsﬁ@]h@gﬁmmg neetiewe tannda.of t he
tissue that will be treated (the target). 10 In an enbodi nent, the present

i nvention has nunerous applications in ophthal nology, with the eye
providing several |ocations where |oaded devices may be appli ed.
Preferggtially, if I, | aced_in
contact to the scl hﬁ%lqtﬂg@rileg‘tqg‘ylg lﬂgd%%\é llﬁgﬁat{%ﬁ%erg?&&q%a egrrlthgf the eye,
known as the rﬁsﬁﬂlﬂem&rt 78 antl thh euter mrfmiﬂs Tolireprevd the sall]‘snealuigq:ﬁxﬁ}rdahces pace
(accessible | | Q bretinal space.

For the subr e%}{ n&aiggor?théﬁn%@s ﬁ%ﬁrlggﬁécrﬁ )waﬂ 9 {mg beqaullpangrcégénalpg ntnot ony coul d
be made to allﬂcwetth%lenmeﬁtm mnned)ﬁnctﬂmummthaaetahn@pm@aswsaf the popp8.hal nol ogy
that nmay be treated with the present inventions and ot her ophthal mc
applications of the present invention include but are not limted to

i ntraoél ar tunorkg. l6. ustretst ihnodlitass tatwsen tiel devion®d ardacishesurdeg8her at i on,

{ delivery to g Qo ﬁ{e%ghﬂé bie kg is perforated by multiple holes 83 to allow a sewing

suture with a sealing effect on the base 85. A variation is to build a thinned tunnel

along the surface of the sealing base and surrounding it and would suitable to
continuous suturing by either a manual or automatic technique applied during the

25 implantation surgical procedure..



20 (e.g., choroidal and RPE | ayers) of growth factors, antiangi ogenic
factors, photosensitizers (which may be subject to application 3£ | aser),
gene vectors, etc. The present invention nay be applied to gla& ﬁ&bemM
delivering antiglaucoma drugs) via the device to the cilliary body directly
through the sclera. The present invention nmay al so be applied to retinitis
pi gnentosa, to deliver growh factors or to deliver 25 i mmunosupressive
agents to protect a retina or RPE graft, without an intraocul ar surgical
procedure that woul d jeopardize the graft. The present invention is
designed for inplantation, rather than for external body surface or buccal
appl i cations. The present invention medes possible the ~ 00 ac zoos 35
targeting of specific tissues within the body or eye, and takes into

account that manyrdiHgfRhns aﬁeﬁﬁnpaﬁmbﬁz%&ﬁﬁamtﬂem@e $xo @Rl sbigdan groups of

cells than others. In situations where e surroundi ng target, ti ssue can be
harmed by t héurfsp Pl adimgn g, whitea praRiesiure §R/wasesho 5@68'!’%83& segliggner i or

sol ution by tgcdsihdbdbgs drug on the target tissue. 5 In addition to
treating localized diseases, the present invention can be used to provide
system c benefits. Using a systemof the present invention to deliver
growth factors taguf he. BRIGkEEATnBbdithettiARALA thailRAhinf 04 GANMGHANEE the cont ext
of the systenmic disease. Application of appropriate agents using the system
of the presefevigerpuieral wraeedSamosshe Hadigmpter P praxide gmethod & sepling theo| oni ¢
netastati C Cgidid PiiFrct@uel PR ol REaiRbI® veFittdd byl MRnikbIRE elgisht,Make it

ressectable. In addition to cures, the present 'invention _can also be used

e
for treat menPefeamiially mede; uppeppiaited to siligans, aifhoyeh yariptiong by BRg WHELE or | nprove
their cost-ebf§plahaRQSectedNe | ocal delivery of cytotoxic agents by the
‘device to a tunor expandi ng and conpressing the esophagus can nmake a
differdfce in the patient's quality of life preventing nore conpl ex

interventions, sughASn@used i Splicaion bABS@Fd 9N posiiitded m@uRct pahe | ative care
is facilitated bg? he present invention. The invention is %artl cularly

useful in tusderas? st yndemeathynenoiiolias elemet 9o he FIUEngrIgRghty has a

di sti ngui shabj,gedi'cb@biRhddediiqedt, £8RiRA o8 RethespobRuieToraedace w ndow
incorporated in a“drug delivery device of the present invention. The nethod
of del i ver i ngeted@endeaeent Paes esicieing chmgntasidcdyp, the BaspP2EERRSE | nventi on
may i nyel ve & NaktioRhYa MrmbiialpRbied indhfat£chni ques ei ther manual Iy or through
an injector. The devices nmay be inplanted under direct visualization or
under indirect visualization techniques, such as ultra-sound, MR, CT-scan
gui ded) | apar oscony 20.8fGtrat¥¥thé SpREABPbALY R TR 08l Gsei- t he present

i nvention have been set forth 25 above, it is to be understood.that the

pi oneer i nveﬁ?ﬁ‘?ﬂﬁ@eﬂﬁals‘%f’ldﬁfsaee&C‘FFé‘P%Flﬁmﬁ‘ﬁﬁlbaeh%ﬁ%clalréﬁ’e?sé@ng)lg effe8f ot her wi se

than as specigddedibd ¥zafSSEd dcRfs achievedbyGhiz mefhod Fufthethofel GthdyRevide An _
i npl ant abl e del i ver_%/i device for delivery of at l|least a first therapeutic
g

y of.
agent PAto actheqpitioned spavhereonpimeatiihe cnsireling Gl7arHgdePEuing Wi ng
conpri sing an(@b&aNPidse ¥ thdlagdntd hetgssh§ fraeatingand: coriditiohel ease of at least a
first therapeutic agent into a target tissue, said reservoir having at
|l east a first wall that is substantially inperneable to a first therapeutic

agent to be pl aceglgthennéibses dvaRadd dTdhdiAeMal Qffacgdkicndayeabd rel ease port to

a target tissue, erein when said release port js s‘%al ed t.o_I% tar get
tissue, a fipodegriisblspalymerl08dtapplisdio soptem the sesnt ysifle fhg reservoir. The
- 25 membrane is preferentially applied by apposition between the sealing a base and the

adhesive layer 101. It is accomplished by creating a series of fenestrations along the
most peripheral aspect of the biodegradable layer 100. Variations are expected and

discussed hereinbelow,




—

10 substantially prohibited fromrel ease by said device other than through
said release port into the target tissue, and an attachnent nmechanismto
facilitate sealing of said release port to a target tissue, saidiaftBghiamn
mechani sm conpri sing at | east one nenber of the group consisting of a
sufficient anount of an adhesive for adhering said sealing base to a target
15 tissue, a suture holder for engaging at |east one suture operatively
attached to the surrounding tissue, and a band for engagi ng said device
with a target tissue. 2. The device of claim1l, wherein said rel ease port
has a perinmeter, and said perineter forns at |east part of said sealing
base. 20 3. The device of claim1, whe2®in said attachment mechani sm
conprises said suture holder, said release port has a perineter, said
suture hol der conipl HeshAlonbRai vRRFor AL, ALRAE hORIkbABeAleoh 2ast 2
portion of said peFineter, erein sai 5 at ?east one flange can be engaged
by at |east diwebodni @, suttre stabikizes A0 sehbivg base 15, biodegragehle layg s 06 andthehat sai d
rel ease 25 PQf esiv§la§/§ral|0§d to the tissue. 4. The device of claim1, wherein
sai d attachnent nechani sm conprises said suture hol der, said rel ease port
has a perinmeter, and said suture hol der conprises at |east one protuberance
proj ectizng from sai d,fi L, LN, SAl - tlberance can
7 3034 57 be Byl ol AR A B e o

t arget ti ssuaendthephdir tisaiedHsre the deviceronteing g singlefampartment 88 whasths, 5. The
devi ce of cl ajm. - 1.0 Sal H&qﬁ ' [ said suture
5 hol der, Sa??}%%ﬁ\gﬁ@@é% %ﬁﬁéagedgh%g??%%]%f , an@eg%?%&g%?g%ﬁol der

conpri ses at preverstf fome legiinmoreprémptue pxposure baforathiehermghieal e4ahissai d at | east one
groove can b i i i.ce to a target
tissue so thgf&gl%?}%ﬁg'eﬁ%é%er fp%?f gé?egégthtggatg%k fﬁﬁ%hﬁ@g{ug?&g&me devi ce of
cl ai m 10 whedsselvaigheidrag of agers twilhbd ¢xpased ipethe sdlepr andpgnetiatedhaeys Byersi r 10
conprises at |least one nmaterial selected fromthe group consisting of an
elastic materi al

DETAILED DESCRIPTION OF THE INVENTION

In an embodiment, the present invention involves a new method of selectively

deliver therapeutic agents to mammalian organs, tissues or systems through a
15 surgically implantable and hermetically sealable device system that provides a
sustained and protected release of an agent, assuring an unidirectional diffusion
through the target interface, and avoiding dissipation of the agent to adjacent
structures.
The invention was based on unexpected findings that agents can be safely and
20 predictably delivered at therapeutic or prophylactic levels to specific tissues, evenin a
Iocal context, through the control of the organ surface exposed to an agent as well as
by control of the agent’s exposure to the internal body tissues and fluids. This can be
achieved by maintaining the organ interface permeable to the agent through osmotic
agents, physical, chemical or biological treatment, and by isolating and localizing the
25 interface area of exchange through a sealing mechanism.
The control of the agent exposed to the targeted tissue can be obtained by
using drug-associated polymers, osmotic agents and by preferably by coating the drug

reservoir with a non-drug-permeable polymer, wherein the drug to which the polymer




and a flexible material. 7. The device of claim1l, wherein said at |east a
first wall conprises at |east one material selected fromthe grou? - o
consi sting of polyethylene, a silicone polyner, a 15 hydrogel, a D DEC 2004
pol ygl ycolic acid, a polylactic acid, a polycaprol actone, a pol yvinyl

al cohol, a polyorthoester, and a pol yvinyl pyrrolidone. 8. The device of
claim1, wherein said at least a first wall conprises at |east one nateri al
sel ected fromthe group consisting of polyethylene, and a silicone polyner.
20 9. The device of claiml, wherein said device further conprises a refil

port. 10. The device of claim9, wherein said refill port is visually
di stingui shable fromsaid at | east firdf wal | . 25 11. The device of claim
9, wherein said refill port is formed of a self sealing polyner. 12. The

device of cl &k fatPerniiBlb &ithe a%ﬁ{rébdgéﬁtsb)', hvoRg diGRHRI 88 foxit efREesi i Sel ect ed
fromthe group con5|st|ngn%%§gﬁm¥e“ a radiosensitijve rker, and an
echogeni ¢ nardges togdiacent | fluidsgang-ngheravayipbility (o 1 aggeled 1y 9, wherei n

said refill PGt PHieR hopBibMANY alst@osfhBufte Mised @ rhagthihkt at e access.
14. The device of claiml, further conpn|5|nﬁ%a first therapeutic or
prophyl act i ¢ hsgesticallyssealed copfaet bypwre the devicq and e fareet USSifer ein said first

agent i g sel ect edThid QRkAEfoBEOMR thi9BBIeildan 82 tRMheRIdI ARBRARDVEC agent, a
pepti de; an anti body, gene vector, hornpne, protein, giradlosen5|t|zer, a

phot osensi t i 28¢ conyeréinpalyae Higidfdes g delRTFHL fisgirs CRPTEYS HlOYIEFET a bacteri a,
and a nucl eotdgfis never considered for clinical use due to non-specificity and toxicity to be

reconsidered for use. This enables new agents to be developed based on this
alternative of drug delivery technology.

10 This invention allows new therapeutic modalities, such as organ
transplantation, tissue regeneration techniques, artificial organs or tissue implantation,
to be developed. This will provide a therapeutic and physiologic support to any new
technology that will depend on biological local incorporation or maintaining in an
internal body portion.

15 Drug within the reservoir can be associated or mixed with another agent, a
polymer or an osmotic agent. Layers of drug can be provided, wherein a first drug is
delivered, followed by a second drug, A multi-compartmental reservoir is also
designed having an inner wall separating the cavities. The body BI comprises the
construction of a wall dividing the cavities. Preferentially the dividing wall slightly

20 extends beyond the corresponding height to the curvature of the sclera or the surface
to isolate the compartments at the interface level. It minimizes the possibility of
mixture and interaction between the agents before they reach the target surface.

The interface window may have be coated and/or contain an enhancer of tissue
diffusion, such as an enzyme. Collagenases, prostaglandin analogues, matrix

25 metalloproteinases, hyluronidases are enzymes that can modify the diffusion
properties of the sclera or tissue surface. The coating process is preferentially done
when compressing the solid drug or during the drug preparation and mixture with its

polymer or vehicle. If it requires a steady and sustained effect it can be dispersed



10 16. The device of claim1, further conprising a cytotoxic agent. 17. The
device of claim 14, further conprising a vehicle for said agent. 15 18. The
device of claim 17, wherein said vehicle conprises at |east onejrfafgn] aits
selected fromthe group consisting of a poly-orthoester, a poly-glycolic
~acid, a poly-lactic acid, a poly-caprol actone, an acrylate, a cellulose, a
pol yvi nyl - al cohol , pol yvinyl pyrrolidone, dextran, hyaluronic acid, fibrin,
col l agen, and gelatin. 20 19. The device of claim 17, wherein the state of
said vehicle is selected fromthe group consisting of solid, liquid, and
gel, and the state of said agent is selected fromthe group consisting of
solid, liquid and gel. 20. The device 8% claim 15, further conprising at

| east one therapeutic enhancer agent ?5 selected fiomthe group consisting

of an enzyne,thx@u%ﬁﬁﬁﬁé’ﬁser@dﬁdor?esﬁiégatté t%s&nté?ﬁal s@tde R pRBEMIcbRaAgeRt . 21. The
device of claim?15, further co r|5|ng | east one therageutlc enhancer

agent, said tthesclsre Depeadiag rm e siabiliyand insegesyen Betwepndhgsubgnsyran

~0Dr =C20Q r %%l&%heréawuéifgvﬁﬁ%yeﬁ ofGhePnAanddr ma MR hifofpofifdddo e @it@hd) conpri ses
al bumi n. 23. The device of claim 15, further conp r|5|agﬁg@£erfu3|on

enhancer, sais#iiseof the roprvein Raiaerialyit sgnads ysing ebigessy el sped

penet r atsi on cafsa%ﬁlagemﬁhﬁaﬁmgmu@rglyrem%aal &hloSe d BEROAGINL O a targettissue.
24. The device of ¢lajm 23, wherein said perfusion enhancer conprises at

| east one corfEEIFHVELIt ¥ kednads atAny metegal s dessmet wierfarg dBro hBFi ses an

enNzyme, a prQgleiRe YAPof tRd ke HRIMARE AH-HRMND its LPodie to theadeMisaR. Bf cl ai m 24,
wherein said enzyne conprises at | east one enzyne selected fromthe group

consi sting ofothepPPrigdhiage thesmyerial wmg%hf'r@b@w&ap%éﬁ%}é)éa dizggt ro¥ehe devi ce

Of claim 1, flﬁlflﬁfdﬁfusﬁﬁw b tﬁ%cﬁorp@ff ehhfberloR YR targ Q4B OWS Rl tdithisg 15
‘rel ease port The device of claim26, wherein said barrier | ayer

conpri sfs a ﬁ%’éi"‘ﬁ W%@P‘é&yéf(fo‘fqoﬁmém@g%ﬁf cabanerrdhat el gffecfBe at i n,
hyal uroni ¢ agjifhsion®th¥id 1581y ke ABEhacH@H Vel of Gl dien WekpeuttigentO! VI actic acid.

An internal layer of a rapidly biodegradable polymer, preferentially a gelatin,

hialuronic acid, methyl-cellulose, poly-glycolic, poly-lactic is envisioned to be built
for allowing liquid, powder and viscous agents to be held in the reservoir it gets stable

15 on the target surface. This process is preferentially accomplished by interpositioning
the layer between the sealing base and the adhesive layer, in its more inner aspect,
still allowing a strong adhesion between the adhesive layer and the sealing base in its
most peripheral aspect. A tunnel surrounding the interface window is also envisioned
to allow the entrapment of the layer in the tunnel using silicone or any material of the

20 same class of the sealing base or the device to build a ring to be fitted in the tunnel by
mechanical apposition or adhesive attachment.

The interface window, where the reservoir is exposed to the target tissue is
surrounded by a sealing base that may be a continuation of the polymer composing
the external wall or may constitute a different polymer incorporated to previous one

25 by mechanical attachment or use of adhesives. The internal surface of the sealing base
may also be composed by a different part, said sealing part, that once is mechanically
incorporated to the main part, said the core device, can entrap a layer of polymer

necessary fo hold a liquid or viscous suspension in the reservoir avoiding premature




20 28. The device of claim6, wherein said device is sufficiently flexible
to allow insertion through an incision smaller in dinensions than the

| ar gest di mensi on of said device and seal abl e attachnent to an irtdpdlFdr 20i4
organ surface. 25 29. The device of claim1l, wherein said attachnent
mechani sm conpri ses a sufficient anmount of an adhesive for adhering said
sealing base to a target tissue. 30. The device of claim1, wherein said
attachnment mechani sm conprises a suture hol der for engagi ng at |east one
suture operatively attached to the surrounding tissue. 30 10D" e ~tL~
40 31. The device of claim1l, wherein said band can encircle said device
and a portion of an organ to which sai ¥ device is attachable. 32. The
device of claim1l, wherein said band conprises a scleral buckle. 5 33. The

devi ce of cl @kphsdre oMf3EHaBE, Br m&dﬂﬂ@me ﬁ&v@ﬁ@scﬁ‘ibeﬂq)efy%ﬂ SnEdhopesritoTaNgage sai d
band for secure attachnment of said device to a surfacgﬁ134 The devi ce of

clai m 14, wh@Fospss ieaviongase sprdwich-likg apnosition sill fespeeting fhe, WiidpWEea The devi ce

of claim 14, gheieh@lysRietniad 88 intirficé FtOdcA Aeafngtedenio snd pRIRERS OF
m crospheres. 36 The devi ce of claim 14, mhergln sai.d agent I,S I n an

i nactive f or ytfaps The seaiipgpagiovill then bpvetheingqryorate agierjstics fegenhel; ¢ e

conpri ses at zhSFér tRalitl badten BIIOUP aRGNBdrMbticAlsellingdefRby i devid a@dpol ymer
and a tissue. 38. The device of claim 17, wherein said vehicle interacts

with said agéﬁ%*?%m%B%P$ol 20 rel ease thereof. 39. The device of claim 14,
further conpri si NGa@riftRshaMCRBnhQEing R deicé inBlgdd hiR afebEiatieedad psigd d agent .

25 40. The d%%:fe OE C'%LE}' lmhF[?&n saldIE%se{v0|£ 1WB£L§ 3 at |least two
conpar t ment s. ylene, silicone, hydrogels, poly-orthoester, poly-glycolic acid, poly-
poly-caprolactone, polyvinyl-alcohol, polyvinyl-pylirridone, and any derivatives
10 thereof, and biopolymers, such as hyaluronic acid, fibrin, methyl-cellulose, collagen,
gelatin, or any derivatives might be used in other parts of the device.

Preferably, the device allows and protects the preferential flow of the
therapeutic agent across the targeted interface. This is accomplished by using design
structures to allow a hermetical sealing of the device to the target surface. Such

15 unidirectional flow will be made possible by means of an external surface
impermeable to the drug. Whether the external will be permeable or not to the
external body fluids, will depend on the characteristics of the drug(s) and carrier
polymer, as well as to the need for a dissolving agent to regulate the release of the
drug from the reservoir. Such a mechanism of drug release may be as simple as the

20 dissolution of the pure drug/polymer contained in the reservoir by the incoming
fluids, or using an osmotic agent o regulate the water inflow and dissolution rate of
the drug, before it permeates the targeted surface.

As mentioned before the embodiment incorporates a series of structures to
allow a hermetical sealing to the target surface. The first is the sealing base, which

25 consists on the primary way of achieving sealing. The extended surface beyond the
interface window is aimed to increase the sealing contact area, whether or not it is
coated with an adhesive layer. The sealing base preferentially follows the same

curvature of the target surface, although a slightly more curved base is envisioned to




41. The device of claim40, wherein said at |east two conpartnents are
divided by a wall that also divides said release port into at |eadt0tDil 2004
outlets corresponding to each of 30 said at |east two conparhnents, at

| east a portion of said wall capable of seal able ~e 0 Las 2uii~ 41
attachnment to a tissue when said sealing base is attached thereto, wherein
agents contained in separate conparhnents of said at |east two conparhnents
are substantially isolated fromeach other. 5 42. The device of claim 29,
wherei n said adhesive conprises at | east one of the group consisting of
fibrin, hydrogel, and hyal uronate. 43._ The device of claim?29, wherein said
adhesi ve conprises an acrylate. 10 44. 3rhe device of claim 14, further
conprising a second therapeutic or prophylactic agent, wherein said second

the(r]I aPeutl c %ﬁgmz@tﬁ@c&&cqphhm@dvﬁe@ﬂauslahﬁ@halt gﬁlsmw ’aﬁ%@mbﬁamrtl on of
sal Irst t rapeutlc or 0 actic ent Is elrvere atarget
tissue. 45. P %“ecPéW’é"eorélfor féﬁerﬁt{le ChaF??F S 1QHRTioTas ‘ﬁ@seaw tic agent. 15

46. The devi ¢gd 8dcedsbdisBAlAS strotiLds Wil pBidk thadhbiakridtidy RF adcsmplisbidggr adabl e.
47. The device of claim?2 ¥%B£§%Wconpr|5|ng a peel abl e | ayer apposed to
sai d adhesi v&© copraligd apgproiggte f%e of claim1 for targeted delivery of

a therapeutic or THe@REWb@SbyGs &dﬁﬂie&@&ﬁodc@le@uﬂde%ﬁbﬁzer@ﬁmb sing delivering
a therapeutic_or. prophyl |c sybstance to a ta rea of ti ssue. 25
G0, The use deblrdi T s Solimp 48 sABRY R U A AMULPHAE 18P Rpr | sos
nmyocar di al t isgfré@o sifeld outldFahemlarcERe diblidklds thetledicsninbPpositoa tthtissad.d t ar get
area compris %%e ?)19 rlngrl;a%lan tgel bsu?lt gepending on the size and position of the device in relation
to the target surface. Preferentially those suture stabilizers are made of the same
10 material for the outer surface during the molding process. Alternatively, it can be
incorporated to the device later on the process using different materials.
The second accessory is described as a buckling band tunnel or frail. It consists
of a depression on the outer surface, crossing its diameter, to allow an encircling
element to be place and provide a sealing apposition between the device and the target
15 tissue. Preferentially it is built on the device external surface during the molding
process.
The third accessory is described as a multiple holes base where a sewing
suture should be applied to seal the base of the device. The holes again are
preferentially created during the molding process for the sealing base. Alternatively a
20 flexible material can be used as sealing base with a linear surrounding thinning to
allow the suture to be performed by an automatic apparatus.
The above mentioned methods for creating a hermetical seal between the drug
delivery device are essentials in diminishing the interference of surrounding fluid and
tissues in the diffusion mechanism provided by the drug-tissue interface. Moreover,
25 they play a significant role in avoiding unnecessary exposure of surrounding tissues to

toxic effects of the pharmaceutical agents.



~ ~ CEu 2Q4 42 51. The use according to claim48, wherein said target area
conprises pericardial tissue. 52. The use according to claim48, wherein
said target area conprises hepatic tissue. 5 53. The use accordi fd tIF ©1288m
48, wherein said target area conprises renal tissue. 54. The use according
to claim48, wherein said target area conprises uterine tissue. 10 55. The
use according to claim48, wherein said substance is delivered to treat
cancer. 56. The use-according to claim48, wherein said substance is
delivered to treat retinoblastoma. 15 57. The use according to claim48,
wherein said substance is delivered to_cause an effect selected fromthe
group consisting of treatnment of an ocdl ar disorder, treatnent of a renal
di sorder, treatnment of a hepatic disorder, treatnment of a cardiac disorder
treatment of a gastrointestinal disorder, treatnment of a genital-urinary
di sorder, treatnent of an endocrine dj sorder, treatnment of a_neurol ogical

di sorder, and treBPiSerRsRoTt baiorexdsig disspiBroRe s s nepsible thequgh g disprgt | se

accordi ng t o redcRdniBnR /The/MiQTiLickosS@RE Orehf At bRRioupiSadsRRYbraRdshge ©9. The use
according to claimb57, %/her ein said ocular, disorder is selected fromthe 25

group consi st&FFnbIriveR ditusion The sreerd is giress israyter walkpelypermaindy dahat i ve

condi ti @n, amg adBsthdH¥LLRRiESHRARA thelrSeRbir i thabutSite ©h8hdas well as thbe use
according to ¢laim48, wherein the substance is delivered to a target

tissue to cat?_ wacierisessof the BYHET than or in addition to an effect caused in
sai d target tissUgmombthe fdcforsTelled to thdJerBeatids of agents through biological

membranes, the surface contact area, concentration of the agent in the donor side and
the molecular weight of the drug are balanced to provide the tissue with the desired

10 levels of the agent in the specific regions. Other factors taken in account are the
membrane properties and pharmacokinetics of the drug in the tissue. Those, despite
being biological, can be altered through physical, chemical or biological methods,
before the exposure to the therapeutic agent and device. In other words, the
bioavailability and pharmacokinetics of the permeating agents are expected to be

15 different through this proposed route, and will be helpful in establishing the
appropriate combination of the compounds.

It is envisioned that the system of the present invention has numerous
variations. For example, the device can carry an enhancer agent, preferentially, but
not limited to an enzyme and a protein, such as albumin. The external surface can be

20 composed by a polymer non-permeable to the carried agent, preferentially formed but
not restricted to a silicone, poly-glycolic acid, poly-lactic acid, hyaluronate
derivatives, polyvinyl alcohol, acrylate, methacrylate, cellulose, collagen, metals, any
derivatives or associations of the above mentioned polymers or others that retain
characteristics of non-permeability to the carried agent.

25 The external surface of the device may include a refilling port preferentially
made of, but not restricted to a self-sealing material, such as silicone rubber. It is
envisioned that in using a multiple compartmental device, multiple refilling ports are

also built in the device. These structures are built on the external surface
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sealing base. For holding the adhesive in place multiple cavities, single cavity or a
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e adhesive to the intetnal side of the

channel system along the internal surface of the sealing base are preferentially used.
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contact to the adhesive layer . Preferentially the film is non-reactive with the adhesive
used and can peeled off before the implantation procedure. The use of an exposed

5 sealing base, presenting the structures mentioned above to hold the adhesive in place
allows also its application right before the implantation procedure, particularly if a
biological adhesive such as fibrin sealant is desired to be used.

The device may be interfaced with an artificial organ, a synthetic or biological
platform for cells or biological agents, a scaffold for tissue or cell regeneration, and/or

10 a transplanted tissue or organ.

The method of the present invention can achieve local or systemic,
physiological or pharmacological effects in a mammalian organism, by using a
surgically implantable device that delivers an agent directly and preferentially through
its interface with the targeted tissue or organ, keeping the rest of its surface non-

15 permeable to the carried agent.

The therapeutic agent may be a prophylactic agent. The system or device may
carry an osmotic agent.

The effect or diffusion of the agent may be started or enhanced after the
implantation procedure through the use of a secondary agent, whether it is chemical,

20 . physical or biological.

Some non-limiting examples of diseases for which the present inventions may
be used include, myocardial ischemic disease, hepatic cancers, hepatic metastasis of
colon cancers, gall bladder tumors, adrenal tumors, neuroblastomas, and kidney and
pancreatic éancers. The device of the present invention can be loaded with the desired

25 active agent (i.e., drug(s) and/or prodrug(s)) and can be implanted and attached to an
“anatomical or histological surface. For example, the device can be glued to the
pericardium surface to deliver an agent to the pericardial space, allowing the drug in

the reservoir to diffuse to the whole myocardiumn, It can also, through an opening of
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10 In an embodiment, the present invention has numerous applications in
ophthalmology, with the eye providing several locations where loaded devices may be
applied. Preferentially, in Ophthalmology, the device is used to be in placed in contact
to the sclera. Alternatively, between the outer layer of the eye, known as the sclera,
and the vitreous there is suprachoroidal space (accessible through a scleral incision)

15 or even the subretinal space. For the subretinal space, either a choroidal incision or a
retinotomy could be made to allow the insertion of the implant. Diseases in
ophthalmology that may be treated with the present inventions and other ophthalmic
applications of the present invention include but are not limited to intraocular tumors,
e.g. retinoblastoma, melanoma, macular degeneration, delivery to the posterior pole

20 (e.g., choroidal and RPE layers) of growth factors, antiangiogenic factors,
photosensitizers (which may be subject to application of laser), gene vectors, etc. The
present invention may be applied to glaucoma by delivering antiglaucoma drug(s) via
the device to the cilliary body directly through the sclera. The present invention may
also be applied to retinitis pigmentosa, to deliver growth factors or to deliver

25 immunosupressive agents to protect a retina or RPE graft, without an intraocular
surgical procedure that would jeopardize the graft.

The present invention is designed for implantation, rather than for external

body surface or buccal applications. The present invention makes possible the
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gs are more specific and toxic to certdin groups of cells than others. In situations
where the surrounding target tissue can be harmed by the applied drug, the present
invention provides a superior solution by focusing the drug on the target tissue.
5 In addition to treating localized diseases, the present invention can be used to
provide systemic benefits. Using a system of the present invention to deliver growth
factors to the pancreas of a diabetic patient can change the context of the systemic
disease. Application of appropriate agents using the system of the present invention to
an inoperable liver affected by a colonic metastatic carcinoma can reduce the size of
10 the tumor and make it ressectable. In addition to cures, the present invention can also
be used for treatments aimed to improve the quality of life of patients, or improve
their cost-effectiveness. The local delivery of cytotoxic agents by the device to a
tumor expanding and compressing the esophagus can make a difference in the
patient’s quality of life preventing more complex interventions, such as a surgical
15 ressection. Thus, even palliative care is facilitated by the present invention. The
invention is particularly useful in tumor treatments when the tumor or effected organ
has a distinguishable surface to which can be sealed the interface window
incorporated in a drug delivery device of the present invention.
The method of delivering the loaded drug delivery devices of the present
20 invention may involve a variety of implantation techniques either manually or
through an injector. The devices may be implanted under direct visualization or under
indirect visualization techniques, such as ultra-sound, MRI, CT-scan guided,
laparoscopy, efc.
While exemplary embodiments of the present invention have been set forth
25 above, it is to be understood that the pioneer inventions disclosed herein may be

constructed or used otherwise than as specifically described.
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1. An implantable delivery device for delivery of at least a first therapeutic agent
into a target tissue, comprising:

5 a housing, said housing comprising a reservoir with a drug release port for release
of at least a first therapeutic agent into a target tissue, said reservoir having at least a first
wall that is substantially impermeable to a first therapeutic agent to be placed therein,

a sealing base for sealing said release port to a target tissue, wherein when said

release port is sealed to a target tissue, a first therapeutic agent in said reservoir is

10 substantially prohibited from release by said device other than through said release port
into the target tissue, and

an attachment mechanism to facilitate sealing of said release port to a target

tissue, said attachment mechanism comprising at least one member of the group

consisting of a sufficient amount of an adhesive for adhering said sealing base to a target

15 tissue, a suture holder for engaging at least one suturc operatively attached to the

surrounding tissue, and a band for engaging said device with a target tissue.

2. The device of claim 1, wherein said relecase port has a perimeter, and said
perimeter forms at least part of said sealing base.

20
3. The device of claim 1, wherein said attachment mechanism comprises said suture
holder, said release port has a perimeter, said suture holder comprises at least one flange
projecting from at least a portion of said perimeter, wherein said at least one flange can
be engaged by at least one suture to fix said device to a target tissue so that said release

25  port is sealed to the tissue.

4. The device of claim 1, wherein said attachment mechanism comprises said suture
holder, said release port has a perimeter, and said suture holder comprises at least one

protuberance projecting from said first wall, wherein said at least one protuberance can
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5  holder, said release port has a perimeter, and said suture holder comprises at least one

groove in said first wall, wherein said at least one groove can be engaged by at least one

suture to fix said device to a target tissue so that said release port is sealed to the tissue.

6. The device of claim 1, wherein said at least a first wall forming said reservoir
10 comprises at least one material selected from the group consisting of an elastic material

and a flexible material.

7. The device of claim 1, wherein said at least a first wall comprises at least one
material selected from the group consisting of polyethylene, a silicone polymer, a

15 hydrogel, a polyglycolic acid, a polylactic acid, a polycaprolactone, a polyvinyl alcohol, a
polyorthoester, and a polyvinylpyrrolidone.

3. The device of claim 1, wherein said at least a first wall comprises at least one

material selected from the group consisting of polyethylene, and a silicone polymer.

20
9. The device of claim 1, wherein said device further comprises a refill port.
10.  The device of claim 9, wherein said refill port is visually distinguishable from
said at least first wall.

25

11.  The device of claim 9, wherein said refill port is formed of a self sealing polymer.

12.  The device of claim 9, wherein said refill port comprises a material selected from
the group consisting of a dye, a radiosensitive marker, and an echogenic marker.
30
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14.  The device of claim 1, further comprising a first therapeutic or prophylactic agent.

5

15.  The device of claim 14, , wherein said first agent is selected from the group
consisting of an antineoplastic agent, a peptide, an antibody, gene vector, hormone,
protein, a radiosensitizer, a photosensitizer, a chemosensitizer, mammalian cells, a virus,
a bacteria, and a nucleotide.

10
16.  The device of claim 1, further comprising a cytotoxic agent.
17.  The device of claim 14, further comprising a vehicle for said agent.

15 18.  The device of claim 17, wherein said vehicle comprises at least one material

selected from the group consisting of a poly-orthoester, a poly-glycolic acid, a poly-lactic
acid, a poly-caprolactone, an acrylate, a cellulose, a polyvinyl-alcohol,

polyvinylpyrrolidone, dextran, hyaluronic acid, fibrin, collagen, and gelatin.

20 19, The device of claim 17, wherein the state of said vehicle is selected from the
group consisting of solid, liquid, and gel, and the state of said agent is selected from the

group consisting of solid, liquid and gel.

20.  The device of claim 15, further comprising at least one therapeutic enhancer agent
25  selected from the group consisting of an enzyme, a co-drug, and a substract of said

therapeutic agent.

21.  The device of claim 15, further comprising at least one therapeutic enhancer

agent, said therapeutic enhancer agent comprising a protein.
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5 agent into a target tissue.

24. The device of claim 23, wherein said perfusion enhancer comprises at least one
compound selected from the group consisting of comprises an enzyme, a pro-enzyme,
and a prostaglandin.

10
25.  The device of claim 24, wherein said enzyme comprises at least one enzyme

selected from the group consisting of collagenase, and a matrix metalloproteinase.

26.  The device of claim 1, further comprising a barrier layer covering said drug

15  release port.

27.  The device of claim 26, wherein said barrier layer comprises a material selected
from the group consisting of gelatin, hyaluronic acid, methyl celluiose, polyglycolic acid,
and polylactic acid.

20
28.  The device of claim 6, wherein said device is sufficiently flexible to aliow
insertion through an incision smaller in dimensions than the largest dimension of said

device and sealable attachment to an irregular organ surface.

25 29.  The device of claim 1, wherein said attachment mechanism comprises a sufficient

amount of an adhesive for adhering said sealing base to a target tissue.

30.  The device of claim 1, wherein said attachment mechanism comprises a suture
holder for engaging at least one suture operatively attached to the surrounding tissue.
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32.  The device of claim 1, wherein said band comprises a scleral buckle.
5

33.  The device of claim 1, wherein said device has a portion shaped to engage said
band for secure attachment of said device to a surface.
34.  The device of claim 14, wherein said agent is in an encapsulated form.

10
35.  The device of claim 14, wherein said agent is incorporated into liposomes or
microspheres.
36.  The device of claim 14, wherein said agent is in an inactive form.

15

37.  The device of claim 17, wherein said vehicle comprises at least one of the group

consisting of a polymer, a copolymer, and a tissue.

38.  The device of claim 17, wherein said vehicle interacts with said agent to control

20  release thereof.

39.  The device of claim 14, further comprising a substance for controlling the release

of said agent.

25 40. The device of claim 1, wherein said reservoir comprises at least two

compartments.

41.  The device of claim 40, wherein said at least two compartments are divided by a
wall that also divides said release port into at least two outlets corresponding to each of

30 said at least two compartments, at least a portion of said wall capable of sealable
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10 44,  The device of claim 14, further comprising a second therapeutic or prophylactic
agent, wherein said second therapeutic agent can be delivered to a target tissue after a

portion of said first therapeutic or prophylactic agent is delivered to a target tissue.

45.  The device of claim 14, further comprising an osmotic agent.

15
46.  The device of claim 26, wherein said barrier layer is biodegradable.
47.  The device of claim 29, further comprising a peclable layer apposed to said
adhesive.

20
48.  Use of the device of claim 1 for targeted delivery of a therapeutic or prophylactic
substance to a tissue, comprising delivering a therapeutic or prophylactic substance to a
target area of a tissue.

25 49.  The use according to claim 48, wherein said target area comprises myocardial

tissue.

50.  The use according to claim 48, wherein said target area comprises scleral tissue.
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54.  The use according to claim 48, wherein said target area comprises uterine tissue.
10 55.  The use according to claim 48, wherein said substance is delivered to treat cancer.

56.  The use according to claim 48, wherein said substance is delivered to treat

retinoblastoma.

15 57.  The use according to claim 48, wherein said substance is delivered to cause an
effect selected from the group consisting of treatment of an ocular disorder, treatment of
a renal disorder, treatment of a hepatic disorder, treatment of a cardiac disorder, treatment
of a gastrointestinal disorder, treatment of a genital-urinary disorder, treatment of an
endocrine disorder, treatment of a neurological disorder, and treatment of an

20  immunological disorder.

58.  The use according to claim 57, wherein said treatment is prophylactic.

59.  The use according to claim 57, wherein said ocular disorder is selected from the
25  group consisting of an ocular tumor, glaucoma, a macular degenerative condition, and an

immune response to an ocular surgery.

60.  The use according to claim 48, wherein the substance is delivered to a target
tissue to cause an effect other than or in addition to an effect caused in said target tissue.
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61.  The use according to claim 48, wherein the target tissue is transplanted tissue.
62.  The use according to claim 48, wherein said tissue comprises a material selected

from the group consisting of mammalian tissue, an artificial organ, and a synthetic or

biological scaffold for cells or biological agents.

63. The use according to claim 48, wherein said tissue is transplant tissue.




