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| NTRACCULAR DRUG DI SPENSER Fi el d of the Invention The

i nvention pertains to intraocul ar drug di spensers.
wdaokgsnend of the Invention Conventional intreooul2a67/000007

drug dispensers include a drag reservoir fromwhich a

drag is released by diffusign or osnpbsis through a

menbrane for continuously adm nistering drags into an

eye's vitreous cavity over relatively prol onged

peri ods of ti INTRAGGELAR DRUGEDISPENSERsuch

i ntraocul ar drug di spensers are often inpeded by

natural fibrous tissue grow ng thereon resulting in

Fitldeof thednyahtighag delivery rate being |ower than their
i ntended drag delivery rate to the detrinment of an

i nt ededvédieat ins ﬁ aoblak gﬂ%g@geﬁe@ sl ow

rel ease devi ces are ustrate escri'‘bed in inter

alia US Patent 5,098,443 to Parel et al., US Patent
Baskgeonrd 8f the Wverdioret al ., US Patent 5, 830, 173 to

Avery et al., US Patent Application Publication No. US

2002AYEA68alt @tBbabiak efu@tdiflense@NECRATETR rumgal%ﬁ,é&%ﬁdfmm
PCT I nternational Publication No. WO 2005/ 065600.

whiel taaidugyie whersed i onslifisioneranshmsisabough a membrane for
degeneration,. require specific drag quantities at )
cop “éiy iaﬁ%waf}fg}g dhies Bike g RO AL HITePBY camity mvies drelatively
j [ . Sho spgci fic drag guanti.tjes are
el Belbdt It v ulind” Bk by f ik gl e
dispehydrs Bed afigh Mhpblad b?%ﬁmirﬁl ik RANEssAb e%rﬁwglk[% thereon resulting
traumatic to even healthy eyes and can'lea 0 eye
in ithfie ectushdrugddlivetyerate b loadrethan tteiriiaradeduiugrdelivery
the I nventign The present invention is for

f
ratp e thsodsiraeny o @néﬁl@ﬂg‘?égﬁ%tmqmended f or

Other intraocular 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 al., 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 drug 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 undesirable

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 intraocular drug dispensers include an elongated support
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implantation in a circunferential band of an eye wall
devoi d of viable tissues called the pars plana.

wo ppasE2as i on can be effected by a conventi onaPCT/2e&7/000007
port vitrectony. The intraocul ar drag di spensers
i ncl ude an el ongat ed suppor_tzrr_enber having a string of
di screte drag containing capsul es which are intended

e D 4 S8 65 S O bl Bl rvenced
to tﬁﬁ&?vi&uagpcrg@@é | tBE& ggﬁfehtscﬁ?% g b =§n9§fé8§19r cavity. Drug
rupturing by laser radration. termately, drug

cof@afiias japguled peefeesblg dinvieay &iscdmpaiypdhét| datingrintended for
coating with a biodegradabl e plug for enabling tine
rupforingdiy daseriradjatiencaderepdyidiing contaiing reapsulesdiaorhave a

.rate of material degradation.. The intraogcul drag .. .
biggo & sitigrte CPPERS WAL caindrigadile ARl dos pagtling time
b fLxatd; f i
Coﬁtke:T?d sélbuéoflltg?e%g%b g ?é@ﬁd}ﬁg gﬁsnﬁg%gﬂg%sl xa%?%rﬁ q‘r%éer?b%fr slm‘temll
de@la@hf86@DP ThelifghoElgardRR disﬁéns@fhoﬁ‘é'(}fr@f&alﬂblra?féhéféd in an eye’s
Sel f -anchori ng anchor menbers for draw ng together
pacpplesa by FisHepadafikstiof naerhbers g egoh regdiofcthsirarupport members.

accordance wi.th af ore-nenti oned WO 2005/ 065600' s .
The; Tnshepasd %B?‘il@? les*éa‘é@rﬁ mrpéﬁﬁalay npldeyaappis g eppasitgly directed

o_upnderstand the invention and to e how i.t cap be
selgdprPaing fofey BRmiiisalorhablis Bedffaphatits SHfy Pous of o
thlﬂﬁghgﬁ&gei%fsicﬁle% aBYori@d c O hyiftP BT reThbARSh KX §ID' £605/065600°s

onfy, th reference to the acconpanyi ng draw ngs in
FigdreSh sinilar parts are |ikew se nunbered, and in

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

drug di spenser for time controlled drag release in
Brigfddesenintion ok theaDravwingspr ef erred enbodi ment of the

present invention;, Fig. 2 is a schematic view of an _
i nt faorddrde uddenstadidsthe ngeentioprand teeseedrow ¢l dandbedeaajed out in

pI‘r : ggﬁ%@lﬁ@ec@%% ?nqggtsvgvltlpngwsbeé: (c)lgsdc reﬁ]: %g/rv?fgy 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 implanted with Figure 1’s intraocular

drug dispenser for controlled intraocular drug release purposes.

Detailed Description of Preferred Embodiments of the Present Invention

Figure 1 shows an intraocular drug dispenser 10 including an elongated

support member 11 with a string of discrete drug containing capsules 12, and a
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present invention; and Fig. 3 is a cross section of an

eye inplanted with Figure |'s intraocul ar drag
wale@pesees for controlled intraocul ar drag relRPeEBE2007/000007

pur poses. Detail ed Description of Preferred

Enbodi nents of the Present _khnvention Figure 1 shows an

i ntraocul ar drag di spenser 10 including an el ongated

s . LW ' di t
pod PR REEREL e R4Sl 61 54, 9t s
Ty RS0 g A g or 10
an ieyer dbhelTashapredgfidiuse emsaberd 0144 and B4B.subtwadTas bbped angle

fixture menbers 14A and 14B subtend an obtuse angle
o=RLA7oith teppeeks réhe sWRME mepper d 1 niontassisting fiorimplanting the

5 8 B B AL 9 o B 14
- ' i off it j regt ,
im0 10 LRI BT oo ORRS St g sgpene

anchenheembins &7.e Ther amthowirhémbegdi Ngre fstgnckBwidhi RAdERNends 18
be barbed, hooked, and the |ike, for anchoring into an
wheghecaimbr barbes, dooled candathi like, fap sutkeering intaranbeye wall. The

anGnSogainliPel 12 b T Sadii byl o gl pieghend 19 for
171t h . [ cLo

ercRAR dn ERORSI el REBHOTLALARNS o A Y b e 11

thrb@gh 8n ¢ lonh 8AgVhrddlor ot Abtld: BHEBhmY sogh t hat

the support nenber 11 can be urged into a Horse shoe
shajpbe isuppottunembar Ail Miasea totmlidéngth snuheiregiomnof 30mm+5mm
The anchor nmenbers 17 have a

Lmpl ant ati In an eye. I a
Suclthor%éf ﬁregﬁlgfﬂgf{meﬁl ‘\élr%he greahbie adwerse shawshapesfingitu to

. I ., .and _a dianmeter D in the
i B G B B oo e B et Mol T BrPghgrmbers 17
haviD: Ttk R gt e 11 YRP Parle "B EESutIAmaA b %1’8 Sutl 42 Pﬁﬂib Preferably

fixture menbers 14A and 14B are nmade from a suitabfe
3.0birntQripatmphmel adianétat IF nr thenphgabétbon 1001an teéwbout 200um,

1, and greferabl y stainless steel for enabling
an. pxe@f bly 150pm=+10um. The support member 11 and the T-shaped fixture

members 14A and 14B are made from a suitable biocompatible material for

implantation in an eye 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 agent 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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resilient deformation for facilitating deploying an
i ntraocul ar drug dispenser 10 in a preferred | ocation
WO p0oanseye' s vitreous cavity. The drug cont ai nPEYIL2007/000007
capsul es 12 have a bioconpatible inert coating 2 1 and
a drug core 22 containing aipharmaceutically active
agent which may be in solid, gel or liquid form The

oicEPhaD, ek B, 5 e e R G S Bl it
acti®® hPEntPaFHaURDaBhet N8 RRAIIES ecﬁfdlfg%%g%aned@ﬁ%@ér bore 36

priof to individual rupturing and can be
stopped byedthombtaclatikatplun3Mivith a shafegortieaB8daustalihg a bore 36
| ocal heating, |ocal shock waves, and the |ike. Figure

ang aiewsdeth handr a8c dranedirgmdseisehie ebiodogiadebledimmferals, for
xR i TR APUUPEEC I Fythoe Bty pieed, gfplose and
megfﬁagz'r'f MIScRP C@Pglgg’géfg aRA'8E 3%, CankabAige d?%% dlisrPCe]anJ%rg %0 are

ceutica | Ve agent. The coatings

preffabbughrgedigithndiul @nsdigingrcdpeiiles 3@ lsdvapg @tlidy3 Bof the same
thunbtack-1ike plug 37 with a shaftdporti on 38 for
mageriglibyg veithhbeads3¥ ahdifferentuhédaehwes fosgoremmeithierthme it takes

ot R R S AL i 2 o
PP PRSI 9 RBORHIET 04 8l 5 EAEPEY B i

capbly’ @idih § o aPsd aslsBtheBMigNY7 BRI g n S theothit bRt $RAR is the last
material but with heads 39 of different thicknesses

pluigdo dggeeeniaty tehease itveapsule’akdragtchrtentd degener at e

fromthe sa tayt tinme.aon inplantation in an eye.
Th uglte{%IVﬁﬁgtie &&f?m@gntlgecapﬁﬁ%ﬁﬁ é%tcaﬁ&?dsuoap@% 8y plugs of

sl yBL R, ol SRRSERE 85 FhGR ol B ABRL Sl e

- diffeefith@el Rl Hbnt 2 IR LR EMIS; rtﬁ%ﬁaﬁgﬁiﬁegation time from

capsul e's drug contents. ternatively, t rug
implantationiingnogesul es 32 can be stopped by plugs of

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 of about 3.5mm to a maximum width W of
about 4.5mm, and which has a largely uniform thickness T of about Imm. The
implantation of the intraocular drug dispenser 10 in a suitably prepared eye 100 is
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
plana 103 to an opposite throughgoing incision 104B. The eye surgeon removes
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 throughgoing incision 104B so
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substantially the sanme di nensions but fornmed from
different materials having different self-degradation

w0 200288205 governi ng their degeneration tine fPOIIL2007/000007
i nplantation in an eye. Figure 3 shows an eye 100
havi ng an eye wall 101, and.a vitreous cavity 102. The
eye wall 101 includes a ci'r%l]m‘ erential pars plana 103

whose wi dth incyeas froma mni i dt.h VN _aof about

as ) SRy (0o {RSGTHRIm VA RRRPTG e L b, S maRgnefly dfsropts
. has.fa I Q{gel y uniformthickness T of about |mm The

YIS]iOH‘p]f aaljita ion of the intraocular drug dispenser 10 in a

SUi fhalibYaRs 6P ﬁﬁﬁ%‘c&ift_ﬁiﬂﬁ)@ capsudss fDidtended wrbemgtured by laser

surgeon threads the intraocul ar drug dispenser 10 with
radidtions afghysidiac car esipday lang Standaat contactdenstfor peyhbeiahgetina
. incision 104A made in _the parg plana 103 tq an . .
inspesbiew fos aspisting haer Agdirpeting 8 hasep hsamriwargs asdugegnptaming

re es the soft_silicon th : e s
corpfibelts RBTFEhBbu £ uP e e by TRt D S8 haining

VY S0 Adodble thOr@ugha@iags tongisdreibulhP4MAtient

Ca}ég&gsgzt o%hlgrﬁgévﬂ(tgi%?ftgge? her. The gye ggr geon bends t?}%
depengiiy én hizrdiaricdlcodditimar ds from the T-shaped fixture

menber 14A and inserts the T-shaped fixture nenber 14B

into the opposite facing side surfaces of the

t hr goi ng incisjon 104B seas. to.draw themt oge T

TR al5ede heHs DRG] KA e Srap g Afyber of

' TR AL i h17ht76hsC ARSHHRStIdAs, and
emlbég@%g%, %to{NE% %6? gfbgaﬁ %%q?gtgg@&tad?ati oﬁg,’ a ’
otheh uppli¢Alone HT tRERhwshtidnycaattnghade witiinahe stgresof the appended

peripheral retina inspection for assisting himin
cladins.ecti ng a | aser beam towards a drug containing

capsul e for rupturing sanme. A physician nmay rupture

two drug containing capsules 12 sinultaneously to

doubl e the drug dosage to a particul ar patient
dependi ng on his clinical condition.
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Wil e the invention has been described with respect to
a limted nunber of enbodinents, it wll be
wa@ppregizet ed that nmany vari ations, nodificati oPST/II20e7/000007
ot her applications of the invention can be made within
the scope of the appended C%ai nms. Cl ai ns: 1.
I ntraocul ar drug di spenser" or tine controlled rel ease
of an intraocular drug in an eye having an eye wal |
Claim$:a vitreous cavity, the dispenser conprising an
el ongat ed support nenber with a string of discrete
drug contai ning capsules for individual tine

1. coniabbedr '&hs \§/]i)éﬁse¥ ;f%t i WOnEelbe NVefeasdtdf hf€ntraocular

eye's vitreous ca . The di spenser according to
drugliaiam eyeViteieg anyd rwzdl aed easiregnscerystyl, ¢hd dispenses camprising
bi oconpati bl e inert coating .intended for rupturjng on

an r:km@atealt SuppORi Member Fikh ﬁgqurdlﬁ@leteaémfggcw%ﬂa% gapsules
oSSR o e R St B v viveous

Ca‘;lg}easmg capsul e includes a bioconpatible inert
ating with a througth|ng bore for releasing its
drug contents into the eye's vitreous cavity, and a
bi odegr adabl e plug for sealing insertion into said
2. bor Ehevdisgansen as@@@d@a@hﬂnoﬂl wheesan bir@gergle@ém gapsule

R SRR 0 AP SRR oo ion vt
lasgl% @éga?%?cglr rg?ecag rggi@gnf co%éﬂtﬂxfto“ﬁﬁ@% ¢ vibSh %arv'lt@ig of

easl g capsul es ar st oppe
biodegradable plugs with substantially the sane
sel f-degeneration rates but with different dinensions
3. f or The ndispanser alckexfing| tea€kainf 1t Whicreitr ugirug eksnsing capsule

b AR 5 Bl o
|

gﬁgrﬁsﬁﬁ @% d y%pf Vlafeiou? ﬁvﬁi %b?cyd%lr%cg%‘i’% gﬂfgbfcﬁ sealing

ms%ft‘i%ﬁf Ab! s%hd Y)o?é Rﬁlferr@lmorﬁ gd1t- d@g%aﬁaﬁlansaﬁ@ttagdégmdable plug

tinme control
releases said drug releasmg capsule’s drug contents into the eye’s vitreous cavity.

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

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

6. The dispenser according to any one of Claims 1 to 5 wherein said support

member has a total length of about 30mm=+=5mm.
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rel ease of their drug contents into the eye's vitreous
cavity. 6. The di spenser according to any one of
w@@i7/8323t 0 5 wherein said support mnenber hasPEI/IRD&H/000007
| engt h of about 30mmbmm 7. The di spenser according to
any one of Clains 1 to 6 m@q;pin sai d support nenber
has a pair of opposite ends for anchoring into
opposite surfaces of the eye's eye wall, and each
opposite end of said pair of opposite ends is forned
Wi t < ' ' - N [ ' .
7. oppati B ARRE dedd e Oty Rl 86 koSt Ghid suppor
méibérShaNa fpaimBE oppodifeceiiselcr ficBoviaglintBopdddite surfaces of the
di spenser "according to Claim7 wherein a T-shaped
eyefsrdyerwallpneneshappobite sed afigiid mir eboppositetends tih formed with
espect .to . sai d support., nenber.. 9. The dj spenser
a fobop figation @%ﬁﬁ&rsfqmaﬁwﬁnglawdomteﬁag% e surfaces of a
fi i-an . reinel i oppositely directed
ﬂng@éﬁé%ﬁ@ﬁ%@ﬁﬁ%ﬂ%ﬁ@%gﬁg2@%@%?26 %rz%#amﬁng t oget her
opposite facing side surfaces of a throughgoing
incision formed in the eye's eye wall. 10. The
8. di stesdspasenaciardingotoainimrie whierdth ai Treshaped nBenalmet subtends
further conprising a sheath substantially co-extensive
angbfypesaigde g? phory 1010° avidle raspectde @Qldcmﬂ’%mﬁglb@ﬁ-ps ul es
and encl osing sane. 11. Method for time controlled
rel ease of an intraocular drug in an eye having an eye
9, val |Th%rk?sf)‘eﬁé'e} %@9&%&%}‘% Olain} RewHBNP a0 31 g&ﬁ‘ §ixation
steps of:" (a) providihg an el ongated support ne r
methbdr iackides agadf oflopasiiety direged eelfainchotgng apshidie®embers for
(b) anchoring the el ongated support nmenber in the
drasyugstoggdenappositmthcing sida ginfhersatf a fhroughgeinglineigion formed
. releasing the drug contents of the discrete drag
lnékﬁﬁ¥ﬁ§fg%“’ sules into the eye's vitreous cavity.
12. The method according to Claim11l wherein a drug
rel easi ng capsul e

10.  The dispenser according to any one of Claims 1 to 9 and further
comprising a sheath substantially co-extensive with said string of discrete drug

containing capsules and enclosing same.

11.  Method for time controlled release of an intraocular drug in an eye having
an eye wall and a vitreous cavity, the method comprising the steps of:

(a) providing an elongated support member with a string of discrete drug
containing capsules; ‘

(b)  anchoring the elongated support member in the eye’s eye wall; and

(¢)  individual time controlled releasing the drug contents of the discrete drug

containing capsules into the eye’s vitreous cavity.

12. The method according to Claim 11 wherein a drug releasing capsule
includes a biocompatible inert coating intended for rupturing on irradiation with a

laser beam for releasing its drug contents into the eye’s vitreous cavity.
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i ncludes a bioconpatible inert coating intended for
rapturing on irradiation with a | aser beam for

WO edogasgi2ay) its drag contents into the eye' s viPCEDLE07/000007
cavity.13. The nethod according to Claim1ll wherein a
drug rel easing capsule incluydes a bioconpatible inert
coating with a throughgoing bore for releasing its

B 2 G LR O L I —
USRS R E M S, W00y SRRl aoplBin i

drigtentehss i@yt &yd s ersousaaivity, addta bibdegtBldnld plug for sealing
according to Claim13 wherein the stri ng_ of diScrete
[

ingériion rivloedss hgre apsarceorasel flegpstationy obithel dgodegabdable plug
plugs, wiith s bstantialh¥ the sanme sel f-degengeration )
releases dhe, (rugdalensing sansif's drufefrIIEHS Thtgrthe Sy s vitreous cavity.
controlled release of their drug contents into the
eye's vitreous cavity. 15. The nethod according to

14C arRe 1YWY abébrtite 84 Q1RGN Of3 Wheesiat MeditHdsr 6f @RI drug
capsul es are stopped by bi odegradable plugs with

relsading aapsudéd yretstepsaintey Hiodegmsidabke ups swtistdistanddally the same
di fferent, self-degradation rates faor time controlled

selizleggreratipn (rates rbw Wish diHerent dinaergony forlimescantiolicgyxclease

avity. 16. The had accordi ng to any one of C ains
of 881} dPhigecolens S Oibr Lo ASATR IS S ep of removing a
sheath fromthe string of discrete drug containing

capsul es.
15. The method according to Claim 13 wherein the string of discrete drug

releasing capsules are stopped by biodegradable plugs with substantially the same
dimensions but substantially different self-degradation rates for time controlled

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

16. The method according to any one of Claims 11 to 15 and further
comprising the step of removing a sheath from the string of discrete drug

containing capsules.



