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1 | NTRACCULAR DRUG DI SPENSER Field of the Invention
The invention pertains to intraocul ar drug

di spensers. Background of the Invention 5
Conventional intraocular drug dispensers include a
drug reservoir from which a drug is rel eased by

di ffusion or osnosis through a nenbrane for
continuously adninistering drugs into an eye's
vitreous cavity over relatively prolonged periods of
time. - However INTIRAOpETaA RDR UG BESRENSERaocul ar drug
di spensers are often i npeded by natural fibrous

ti ssue growing thereon resulting 10 in their actua

Fréid gf gl invehdonat € being | ower than their intended
drug delivery rate to the detrinent of an-intended

t I eatHeERbent(InSdridifl h3neAlcalar dEdLIdiShOMERe! ease
devices are illustrated and described in inter alia

US Patent 5,098,443 to Parel et al., US Patent
Backeeupd of the Igvendionet al ., US Patent 5,830,173 to
Aver et al., US Patent Ap I ication Publication No.
nyente tiggeactlar @Mgbémeernsgrﬁ iarlude sndrugorerenbiy from

PCT at i Publ i cat i
%635%%%% el Y AT AT (B REPIEd arprEbrane for
co@iﬁﬁ%@ﬁ %ﬁﬁﬂ%féi‘ﬁl'cro&iucrg SR8l Lif eySPRGIENS deﬁ’tg over relatlvely
- quantltles at regdl ar” |ntervals say, once .
prbhmgerh Ipeniotie f i}mBBJ oHswotert rtb):’eopaiatlb]s affsmhemrﬁm:ﬂar dmg

drug quantjties e adm ni red at the present 20
dﬂm Byieghen HjﬂEEé Aoy Tﬁi?g%r%ﬁ% gmﬁpg dhygeon resulting

in Lyt
*H{‘S‘F%Eéf#g@%@ ?%Htegg rlxtr?fg ons and ot her unl&esn ‘%?éﬁeery
raeaodid diaﬁﬁlenﬁuﬂnmimeﬁedtdwnﬁme ntion

Other mtraccular drug slow release devices are illustrated and described in
inter alia US Patent 5,098,443 to Parel et al., US Patent 5,466,233 to Weiner et
al.,, US Patent 5,830,173 to Avery et ai., US Patent Application Publication No.
US 2002/0110591 to Brubaker et al., and commonly assigned PCT International
Publication No. WO 2005/065600. '\

‘ Certain eye conditions, for example, macular degeneration, require
specific drug quantities at regular intervals, say, once a month, for unlimited
periods of time. Shots of specific diug quantities are administered at the present
time by eye injection notwithstanding that eye injections are highly traumatic to
even healthy eyes and can lead to eye. infections, and other wundesirable

conditions.

Summary of the Invention

The present invention is for intraocular drug dispensers intended for
implantation in a circumferential band of an eye wall devoid of viable tissues
called the pars plana. Implantation can be effected by a conventional three port

vitrectomy.



The present invention is for intraocular drug

di spensers intended for 25 inplantation in a
circunferential band of an eye wall devoid of viable
tissues. called the pars plana. Inplantation can be
effected by a conventional three port vitrectony.

| a- One aspect of the present invention provides an
i ntraocul ar drug di spenser-fgor tinme controlled

rel ease of an intraocular drug in an eye having an
eye wall and a vitreous cavity, the dispenser .

co f . . s ldf'u
IO AL nﬁ*ﬂ% 33}&@1118 YRRSkibn havihfgodtlaakifug

of oppos anchoring into opposjte surfaces
dispensércfor tislesconyrel loddleasn @f an fgtagiculas dichingin egdiaying an

30 5mm t her ebet ' '

SRR D ARG b Mol DBt RER 4l Hn @ A o
spsbarkotipsyin gy s datoryh pocimtatces o
BRRY? DR dValledndhs 18k 'Ieflﬁf@j ?gwggwm%%f@“itﬂgfsb‘%%m for

%)rﬁg%' ﬁrg@dlt 151&95! $or&Qob ¥hap@in Bk GOATAES vigal aREWHRS on

erab have a bi oconpati bl e inert coating

implanatieh frotherayst and agtting phdincretadrag Feaining capsules for
Al L el i I, ca e
BB AP iFlalscatioNy SR ity SR rBuE o oK Syiprecus

daQttyenabling time controlled drug rel ease depending
on thickness and/or rate of material degradation.
The intraocul ar drug di spensers are preferably
anchored in an eye's pars plana by T-shaped fixation
nmenbers at each end of their support nenbers. The
T-shaped fixation nenbers preferably include a pair
of oppositely directed self- anchoring anchor nenbers
for drawi ng together opposite side walls of a

"t hroughgoi ng incision in accordance with

af ore-nenti oned WO 2005/ 065600 s



Figure 5. Brief Description of the Drawi ngs In order

to understand the invention and to see how it can be
carried out in practice, preferred enbodi nents wl |

now be described, by way of non-limting exanples

only, with reference to the acconpanying drawings in
which simlar parts are |ikew se nunbered, and in

which: Fig. 1 is a schemati@.view of an intraocul ar

drug di spenser for time controlled drug release in
accordance with a first preferred enbodi nent of the
present :nvegtion; Fig. 2 is a schematic view of an

i ntraqcul ar _drug di spens f ty] . . :
ol ades Rouil SHEBRE Frrtly dsl o PRRLABAAL Mt Louting
RirRadi meip@ting s 1afk es@ion. MRRHEN, drapdoftathin@capsuias can
cross section of an eye inplanted wth Figure I's_ . '
have reabionbmpatitde igerticopiings wiithf  piags atadable gdug for enabling time

i ntraocul.ar dr rel,ease. pur po tall :
ft%@é’ﬁf’_ﬁt et it e R kPSSO ANIED g gp, material
A4V ERLbRNTRS M&)cﬁlafwdﬁﬁeﬂseﬁsrﬁ@gﬂbﬁfabw W@chored in an eye's
dirspenser 10 i ncl udi ng an el ongate support nenber

fits plahd by Tsshaped) fisftic members atieagh ead of HieHi HpPAhpSTIbes. The

12, and.a WD 20071083293 .PCTI | L20071000007 - TS ,
FehaRoaioneREREs DI eTiR, Tk (PE SlenirLoly Fticieg self

7 S | 'tﬁ,g@ﬁh@ i W a

én%ﬁ%ﬁ% gd:HteEglI ﬁﬁ%@g%rg u Ih:gr ggir%ﬁgg di s peni e(gp%g%&ir nﬁﬁgn Al of

. thyeighgbieg Tinslsapedn facxondamensitbe pframanaened] X0 s JH5eHH600's

an obtuse angle <cc--1 70° with respect to the

_ t menber 11 for assisting in inplanting the 5

i ntraocul ar drug di spenser 10 in an eye. Each

BriehpRadigtionl df'the DiaWeigs14

In order to understand the invention and to see how it can be carried out in

practice, preferred embodiments will now be described, by way of non-limiting
examples only, with reference to the accompanying drawings in which similar parts
are likewise numbered, and in which:

Fig. 1 is a schematic view of an intraocular drug dispenser for time

 controlled drug release in accordance with a first preferred embodiment of the

present invention;

Fig. 2 is a schematic view of an intraocular drug dispenser for time
controlled drug release in accordance with a second preferred embodiment of the '
present invention; and

Fig. 3 is a cross section of an eye implahted with Figure 1°s intraocular

drug dispenser for controlled intraocular drug release purposes.

Detailed Descriptioil of Preferred Embodiments of the Present Invention

Figure 1 shows an intraocular drug dispenser 10 including an elongated

support member 11 with a string df discrete drug containing capsules 12, and a
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includes a strut 16 with a pair of oppositely

directed sel f-anchoring el ongated anchor nenbers 17.
The anchor nenbers 17 are fornmed with | eadi ng ends 18
wbhehgam be barbed, hooked, and the like, feCTiL2007/000007
anchoring into an eye wall. The drug containing

capsul es 12 can be encl oseo_l3b_y a soft silicone sheath
19 for 10 protecting an eye"s delicate i nt ernal

| h h
PR PREORE AR, 1 P LT SRR TR a1 By
ﬂimr)pposﬁe &ngb ABOfok saeﬁﬂagrm&lnthﬁgsm ihfthduldreal fliﬁlfbnbéi-elo in

region of 30mf5Snm such that the support nenber
agayehelbe Q‘eﬂlapnd &X@thﬂ@@bgﬂso]é’u% hagd 4Ensitend top obtuse angle

o = di tati

o e b e gol L S Aot e

ﬂt?d&ﬁla@fdrﬁgodsl&pe%%? q@ lﬁbﬁyteyémmaa{wt ISP g&&%&hﬁé member 14
and a dianetef D in the range of about

nmdmksm tstmarbG umt]mom of anpgpopitady echwbteyl %f@gnﬂnbﬁrrg erngated
t t he T sha xture .

a‘i‘%&pgﬁﬁn 4B &EC P IRFRbET; aB‘le 05‘?1895 mf a@P’é ends 18

55.1?%? befbed' 1At gid ng 1f]1@e 3r ﬁo‘ﬁﬁgh toa':ﬁf eyg wall. The

pre erably stainless’ste or enabl'i ng®s
drugs chntaimingl eﬁpsuﬂmt [ Dreah dse Eadbidd By iangofd eﬁio@ﬁe ndeath 19 for

i ntraocul ar dr.u i spenser 10 in referred
PIoSRdiniecH ¢¥e %ﬂelggﬂée it ‘?ﬂlﬁ wr@a@nu:y«\? Tighheduggort member 11
I Rat I, bl ert
fh%&%@ %‘iﬁéﬁf’d& i ﬁﬁ? 3’2‘7 %ZEEI con a| i ﬁ%m poﬂ

phar 'nn@@up di'ﬂhﬂe)fnlﬂﬁtMVEaﬁQ abfal Mg inde Ridd of B0hiat5mm
gel or I|qU|d form The coatings 21 are formed from

ssthobah it suppertraesberal kscatt be upS:deintmp hersersmm, shapriin situ to
the .lik ich.are i ble to the ssa of t

it S Gval Bisfibyncer TRSTEEREn i oty RS RO or qembeis 17

h&WPA Yot Gndfd T W B 1aR%: Be abét\ftpira'ﬁl% Abuk ubad] ald gfblferably

with a | asér beam causing | ocal heating, local sh

3 femvas(. 1, i 4 dinelcF Ty hezuspousalant i1 A0 umcowbant 200um,

dd ut%f ﬁﬁ;ef?o%rm SPOMI nClT‘fglsu%port Igtl.,n%g altl and the T-shaped fixture

members 14A and 14B are made from a suitable biocompatible material for
implantation in an eyé wall, and preferably stainless steel for enabling slight
resilient deformation for facilitating deploying an intraocular drug dispenser 10 in
a preferred location in an eye’s vitreous cavity.

The drug containing capsules 12 have a biocompatible inert coating 21 and
a drug core 22 containing a pharmaceutically active agent which may be in solid,
gel or liquid form. The coatings 21 are formed from biocompatible materials, for
example, PMMA, and the like, which are impermeable to the passage of the
pharmaceutically active agént prior to individual rupturing and which can be
ruptured on irradiation with a laser beam causing .local heating, local shock
waves, and the like.

Figure 2 shows an intraocular drug dispenser 30 including an elongated

support member 31 with a string of drug containing capsules 32 having
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30 support nenber 31 with a string of drug containing

capsul es 32 having WO 2007/ 083293 PCT/ | L2007/ 000007

-4 bioconpatible inert coatings 33 and drug cores 34

wobnioasseey a pharnmaceutical active agent. Therare07/000007

coatings 33 include a throughgoing small dianeter

bore 36 stopped by a thunmbyack-1ike plug 37 with a

shaft portion 38 for sealing a bore 36 and a rounded -
0 i.t-ab e I

b*h%%ﬂg%@% inlgﬁdccfa%gg}r ?,S' atna &rﬁ ?ilogéé 9{ %Sﬁ‘t*apﬁxrlgg oﬁ{a?%%éeumal

ackevd agéﬂts eﬂhe: ebitilges33 a{whddmttm@agh@mg aeidll diameter bore 36
copol and the like. Intraocular drug di spensers

soped by 2 aghumbtaghtlikerdredd ‘W}-t ﬁ skrfgortiont 33 forsgeling a bore 36

psul 3 ri
%ssdzi]ggof di h}e{r en@ La%ges zjes 6t ‘gig)gev en? aﬁmﬁ%{g for
mﬁpltel r@ dolidt pbBgneridhemaie ﬂﬁﬁﬁﬂeﬁ%hﬁ derRatitdie ceBi®se and
start tinme on inplantation in an eye. Thus, the 10

nmthﬁ@rﬂmamdwmlymer, tanidrifhe likeh e Jnfrdasulan itz rdjspepiserg 30 are

PlatP Rl TRESH 978 TR MgSCRESTRT £f SeTRaies 2 phi same

nlagstal bt %chtlﬁea% 96 %?Hﬁ?&eﬁﬂﬂcﬁh@@%@ fdr gg%v@ﬂ%é‘ﬂ?e $me it takes

drug contents. Alternatively, the drug containing
t}mapmjﬂmnaﬂttaz Eonbhestmppeat tipneginiigsplaftatieubsameyd. dlhys, the

nS|ons but forned fro di fferent
vagt enf&m@s Effﬂrd; ’ér@ﬁtﬂ@EP ugqlogdegsacTan to mlease its
c.%%%ﬁﬂ{%‘%%ﬂﬁﬁn@ SR FOEAEEA 19 Babdoltind 1Pkes heg s the st
pha\ib diggaierei eo velbdse il apane sarvg toetonts. cavity 102,

The eye wall 101 includes a circunferential pars
pl a twatlmas ﬂlwmgwontaﬂmnﬁ &apslgs Thean he stoppad Wy ailwes of

%’é'?%fnaﬁg%gt ViRt ch ;ésglsgj P AT ge Iy}n%\%l(g I?%g(ﬁ)] ﬁﬁ%%gml#t &ng

. didheslt béMdedPfatib bRl firl 98véhidshehdintdy e%@ﬁé%hﬁ'én e from

di spenser 10 in a suitably prepared eye 100 is

implantation in an eye.

Figure 3 shows an eye 100 having an eye wall 101, and a vitreous cavity
102. The eye wall 101 includes a circumferential pars plana 103 whose width
increases from a minimum width Wy pf about 3.5mm to a maximum width Wy of
about 4.5mm, and which has a largely uniform thickness T of about Tmm. The
implantation of the intraocular drug dispenser 10 in a suitably prepared eye 100 1s
as follows:

An eye surgeon threads the intraocular drug dispenser 10 with its soft
silicone sheath 19 intact from a throughgoing incision 104A made in the pars
pmmmw@mmmmmmmmmmmMmew@wmmm
the soft silicone sheath 19. The eye surgeon inserts the T-shaped fixture member
14A into opposite facing side surfaces of the throughgoing incision 104A so as to
draw them together. The eye surgeon bends the support member 11 downwards
from the T-shaped fixture member 14A and inserts the T-shaped fixture member
14B into the opposite facing side surfaces of the fhroughgoing incision 104B so
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as follows: An eye surgeon threads the intraocul ar

drug dispenser 10 with its soft silicone sheath 19
intact froma throughgoing incision 104A made in the
wanre7/0289pl ana 103 to an opposite throughgoi RGLAL2007/000007
i nci sion 104B. The eye surgeon renoves the soft

silicone sheath 19. The eyecsurgeon inserts the
T-shaped fixture nenber IE; into opposite facing

si de, surfaces of, th hr oughgoi ng _1.ngi SL.QN 4, A5
at & déer"&véi?lﬁ‘elfﬂg? &t ﬁﬁr‘f.’ S‘ﬁérg?emg{?? g@o§ en sg@ﬁ'@? upts
p nber 11 downwards fromthe T-shaped
Y%#g%ﬁﬁéaggnber,l4A and inserts the T-shaped fixture

nenblerthdQaddd dmgcontaning passiules 1Rdoianged telbe suptiueddy laser

of the throughgoing incision 104B s 2007/ 083293, ..
castion 2 GOTPOTOUEHP IOy SUA ??1@#?8‘@%?%&3@%{@1 retina
i ¢ i T VirGRA A 9RhRIs A HiRigOtontaini
m%ﬁ ga%glaqoﬁgﬁti%ﬁ[%ﬂemgg%gl 0 %?S%%Rtgéaliﬁni ng g apsulggibnlz_ %ng
capatiRn ded niptudieg rsapieur el fhysickmemayr aditatei omo drug containing

physi ci an can enpl any standard contact |lens f

. oy r .
cqpsitleanky gimpléanenuslysio] dayhle the gy dogags &g ianﬁarﬁ‘f:ﬁl?"f patient
directing .a |.as be owards a drug contai ning
d%%ﬂﬁﬁﬂ&?ﬁﬂgfcbﬂﬁg'??Qé?%?%ne. A physician may rupture

two drug containing capsules 12 sinultaneously to
doubl e the drug dosage to a particul ar patient

depeWtillegho mvieiition hanbeeul desemleid with respocivpia limitpnumber of
PRI OB 5 PR ROUFR ooy A ORe Molifications, and
o(ﬂ){&g %ﬁﬂic%ﬁ%ﬂs bhale RO MHPEInSd PRGe Wit feGRbpOBS theaipflended

applications of the invention can be made
clsimifii n the scope of the appended clains.
"~nte~y03712/2QQ7 CLIVISF AM al |L2Q07QQQ0oCt
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~controlled rel ease of an intraocular drug in an eye

-6 Cains: 1. Intraocul ar drug dispenser for time
Aeding an eye wal | ane’j"g ;mﬁus cavity, the
“d¥spenser conprising ‘B el oagat ed support menber
having a pair of opposite ends for anchoring into
opposite surfaces of the eyg' s eye wall and a total

| engt h of about 30mmbmm t her ebetween for being urged
Clhfes:2 horse shoe shape in situ to mnimze visual

di sruption on inplantation in the eye, and a string

of discrete drug containing capsules for individual
time I f.their ts int

the WABEHE ity BELARSSLH il LoinsCE-GRRE 8. ihBoutar
dawgr ior 20 yg Haoing] ami aye vallwda vitraowdroagity, ehedispaigecainiptising

B e

oppbHRuicdst 6 HE ges @PE SRllSaridd fotd1NEndl A abdtt zo%ﬁﬁéﬁnm

cavity. 15 3. The di spenser according to C aim

thiehedweenafon batper wpeh g g hosssiioe shapggt wéfu o aninimize visual

 ReRAPAPEL tipfolehEh bn (RIS Bl ol GHRIBDEAP oD

rrel ea
capsutescies individuyl timedcomtrolled egjessd adfl theip| drag foonteawainion the
insecrtion into said bore whereupon sel f-degradation
€¥§ S YUFEUBFEIRyr adabl e plug 20 rel eases said drug
rel easing capsule's drug contents into the eye's
vitreous cavity. 4. The dispenser according to Claim
23 whEheidispenses aceoming tor Claimic I evkerein @y dryg relpasing, capsule

. | . hi- ' ' .
Ao SRR, o in RGO o B Wil it o
lasex beagi foir eeleasinglitndrng comisnts arto thermyetsontreamis icavity. el ease
25 of their drug contents into the eye's vitreous
cavity. 5. The dispenser according to Claim3 wherein

3sai dThd dispgnef adt@dingt ® Mdi@ 1 wherein a drug releasing capsule
includes a biocompatible inert coating with a throughgoing bore for releasing its
drug contents into the eye’s vitreous cavity, and a biodegrad-a'ble plug for sealing
insertion into said bore whereupon self-degradation of said biodegradable plug

releases said drug releasing capsule’s drug contents into the eye’s vitreous cavity,

4. The dispenser according to Claim 3 wherein said string of discrete drug
releasi'ngrcapsules are stopped by biodegradable plugs with sﬁbstantially the same
self-degeneration rates but with different dimensions for time controlled release

of their drug contents into the eye’s vitreous cavity,

5. The dispenser according to Claim 3 wherein said string of discrete drug
releasing capsules are stopped by biodegradable plugs with substantially the same
dimensions but substantiaily different self-degradation rates for time controlled

release of their drug contents into the eye’s vifreous cavity.

AMENDED SHEET
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rel easi ng capsul es are stopped by bi odegradabl e pl ugs
with substantially the same dinmensions but
"substantially different self-degradation rates for
time controlled 30 release of their drug contents
into the eye's vitreous cavity. AMENDED SHEET -7- 6.
The di spenser according to any one of Clains 1 to 5
wher ei n each,opposite end7of said pair of opposite
ends is formed with a T-shaped fixation nmenber for
insertion into opposite facing side surfaces of a

[ [ 5 the eye's

~_thr hgoi ng i ncisjion forned in
b\al WSPPH d aF%%@ﬁgéq AR5 o (Mgt ol 1 2w @Wﬁ@paosate

enft SNARE HSosRs BARNY g'orn?éal Rk Yses n%gﬁh %izgg%@ et iber for

170 with respect to said support ne
mmr g ivge oppesiteriating side satfacas of a/\ﬂnefnt@hgomgudmaaﬁ tormed in
Qg@fgpéhfatlon menber includes a pair of
gOSI di rected sel f-anchoring anchor nenbers for
dramnng together opposi te facing side surfaces of a
through oing incision forned in the eye's eye wall.

5 Jheriiwenses peenséing de Eia 6y herinaT-shepedinetiter mubtdnds
mtétauﬁ‘seaa%@tefdf B‘Et[]ﬁ i rrégﬁeﬁgtoasaﬁ"sg@é@? gq%b t&?Btg ially

- Co-extersive : ren
cont ai ni ng .capsul es and encloslng,sane.

8. The dispenser according {o Claim 7 wherein said each T-shaped fixation

- member includes a pair of oppositely directed self-anchoring-anchor members for

drawing together epposite facing side surfaces of a throughgoing incision formed

in the eye’s eye wall.

0. The dispenser according to amy one of Claim;; 1 to 8 and further
comprising a sheath substanttaliy co-extensive with said strmg of discrete drug

containing capsules and enclosmg same.



