FLOW REGULATI NG | MPLANTS FI ELD OF THE | NVENTI ON [ 0001] The invention rel ates
generally to flow regulating inplants, for exanple 5 ophthalmc inplants
for treatnment of glauconma. BACKGROUND OF THE | NVENTI ON 100021U. S. Pat ent

No, 5,868,697 discloses devices and nmethods for regulating fluid flow The
devi ces and net hods are useful, for exanple, in the treatnent of 10

gl aucoma, by providing for the flow of aqueous hunor fromthe eye to reduce
i ntraocul ar pressure (1 OP). The devices and net hods di scl osed in that
patent are expressly incorporated by reference into this specification.

[ 0003] As with the devices and neth di.sclo in.-US. Patent No.

5, 868, 697, t he devi ces aﬁhoﬁé{*ﬁg‘?f%ﬁﬁﬁmei n are also for
regulating fluid flow The 15devi ces and met hods di scl osed herein are
useful, for exanple, in the trBaldaF THE BYRERBAN by providing for the

f1 ow of agueougy mrﬂéi%tsaﬁeﬁbéggén@rainf%%we R0 SHpIats, Biregsagle (10P).
SUWARY OF THE' | ENTI ON 20 n certain enbodi rents, the invention is

mi 0004] 1
di rect ed t05anoﬁl}ﬁﬂhﬁﬂ?é‘aplﬁflt%éﬂ‘w@ﬁ&?"é?f%@c?%l ant that has one or nore
grooves for allowing fluid flow [0005]In certain enbodi nents, one or nore

grooves may have a constant, ¢LO8%oUND OF THE INVENTION

10062} U.S. Patent No. 5,868,697 discloses devices and methods for regulating
fluid flow. The devices and methods are useful, for example, in the treatment of

10 glaucoma, by providing for the flow of aqueocus humor from the eye to reduce
intraocular pressure (IOP). The devices and methods disclosed in that patent are
cxpressly incorporated by reference into this specification.
[0003] As with the devices and methods disclosed in U.S. Patent No. 5,868,697,
the devices and methods disclosed herein are also for regulating fluid flow, The

15 devices and methods disclosed herein are useful, for example, in the treatment of
glaucoma, by providing for the flow of aqueous humor from the eye to reduce

intraocular pressure (10P).

SUMMARY OF THE INVENTION
20 [0004) In certain embodiments, the invention is directed to an improved flow
regulating implant that has one or more grooves for allowing fluid flow.
{0005]) In certain embodiments, one or more grooves may have a constant cross-
section along its length.
[G0G6] In certain embodiments, one or more grooves may have a varying cross-
25 section along its length. For example, one or more grooves may be tapered, as a
fumnel. The wider end may be at the inlet end or the outlet end.
{0007] In certain embodiments, one or more grooves may have in it
biodegradable material, absorbable material, and/or threads or sutures,
|6008] In certain embodiments, a resitient band or coating may be placed around
30 the implant or one or more grooves, to act as a pressure regulator.
[0009] Tn certain embodiments, in addition 16 one or more grooves, the implant
may have a tube passage running through it. The tube passage may have in it
‘biodegradable material, absorbable material, and/or threads or sutures.



section along its length. [0006]In certain enbodi nents, one or nore grooves
may have a varying cross- 25section along its |length. For exanple, one or
nore grooves nay be tapered, as a funnel. The wi der end may be at the inlet
end or the outlet end. (0007]1n certain enbodi nents, one or nobre grooves
may have in it biodegradable material, absorbable material, and/or threads
or sutures. 100081l n certain enbodinents, a resilient band or coaling may
be pl aced around 30the inplant or one or nore grooves, to act as a pressure
regul ator. [0009]1In certain enbodi ments, in addition to one or nore
grooves, the inplant have a tube passage running through it. The tube
passage may havd®q0x0l; tI“ %F%’d%r@?%ﬂﬁ%lltsethﬁrﬁ‘ﬁé%‘ﬁ QF‘yhaé[E)%‘g‘E)%.‘Ble%“Ot‘?ast”é}f #al , and/ or
threads or sut urgse pin] i@@@%%n'lg’lls&%’ trak ﬂd@ﬂ&]@@ioﬂemxﬁma;& teuskfipfoattistigy have a
si de projection, such(g @2 F‘? F g; glqg ti ssue, The side
proj ection or pirHFRGGY fFeRigrinedpe mp@periRhE B¥5 i on and/or firmy
hol di ng the i npli@n0t1jwi Inftemait frebddiBa@tigthe implant AOPdR]pribaxvoet tratcpaentbadi ment s,
t he i npl ant y r S r r rt.s. that, bare hel a di stance
from each otﬁgr E%mgl 1“%1 gmfﬁﬁﬁﬁggﬁﬁggﬁhyﬁébggfvgé1%gf%&'DESCRIPTION OF
THE DRAW NGS

BRIEF DESCRIPTION OF THE DRAWINGS

[00012} FIG. 1is a perspective view of a first embodiment of a flow regulating

implant;

10 [00013] FIG. 2 is an alternative perspective view of the flow regulating implant of
FIG. I;
[06614] FIG. 3 is an alternative perspective view of the flow regulating implant of
FIG. 1,

[00015] FIG. 4 is a perspective view of the flow regulating implant of FIG. 1,

15 with material in the side grooves;

[69016] FIG. S is a perspective view of the flow regulating implant of FIG. 1,
with threads or sutures in the side grooves;

[80017]  FIG. 6 is a perspective view of the flow regulating implant of FIG. 1,
with a flow regulating band or coating around the implant;

20 [00018] FIG. 7 is a perspective view of an altemative embodiment of a flow
regulating implant with side grooves, with holes af the outlet ends of the grooves;
[00019] FIG. 8 is a perspective view of another alternative embodiment of a flow
regulating implant with side grooves, with a hole in the flange at the outlet end of
the implant;

25 {00020] FIG. 9is a perspective view of an altemative embodiment of a flow
regulating implant with side grooves, with an alicrnative flange design at the outlet
end of the implant;

[00021] FIG. 10 is a perspective view of an alternative embodiment of a flow
regulating implant with side grooves, with & tube passage running through the

30 implant;

[00622] FIG. 11 is a perspective view of the flow regulating implant of FIG. 10,

with a thread or suture in the tube passage;



[00012] FIG 1 is a perspective view of a first enbodi nent of a flow
regulating inplant; 10[00013] FIG 2 is an alternative perspective view of
the flowregulating inplant of FIG 1; [00014] FIG 3 is an alternative
perspective view of the flow regulating inplant of FIG 1; [ 00015]
FIG 4 is a perspective view of the flow regulating inplant of FIG 1,
15w th material in the side grooves; [00016] FIG 5 is a perspective view

of the flowregulating inplant of FIG |, with threads or sutures in the
side grooves; [000171 FIG 6 is a perspective view of the flow regul ating
inplant of FIG |, with a flow regulating band or coating around the

i mpl ant :  20[ 00018028 15713 1§ ageiseaCEYrabeY oien pitasppting eahpdinepiertidlory e

embodi nent of arédupwagdieghoiingsigphant Wi th side grooves, with holes at
1000191 FIG 8 is a perspective view of

the outl et ends é)({?ghe [g{? ves;
anot her al t er natlf V& enBGaf HEAPEIstechy PP TR gl Y g iofisteant! adioth si de
grooves, Wi th ardpolatngimphitecohipagige vad patth@acid ettt at @ Bdiande ficheeabnFhant ;

25[ 00020] FI G ?OA'”% 3 spect | V@e\éi? w of an alternative enbodi nent of a

flow regul ati’ng 11plant wth sid Joves, with an alternative flange

design at the olfo028] eFih. bfis b herspenyleatnw of an @02 dmieliGentdd aifpwa
perspective view.of: e J t, _Of flow.r l.at i ng 1 npl ant
with side gr oovesg,&I fat\}m&?ﬂ& gﬁ t’c%}g@kg}e{l@s\%&%ggﬁﬁﬁa&hﬁ%ﬁfggﬁt&wetﬁ?ﬁfﬁ ctﬁ%ﬁqant ;
[000221FI G || #oseligw flaiddlsedetween e ewvisohardimthe bovparte gay be pusteditogstrant of FI G

10, with a thregdn@kagihure in the tube passage;
10
DETAILED DESCRIPTION

100026}  FIGS. 1 to 3 illustrate a first embodiment of a flow regulating implant.
The iftustrated implant is in the form of an intraocular implant 10. The implant 10
comprises a shaft 11 and a flange (or plate or disk) 12. The cross-section of the

15 shafi may take any suitable shape, for example square, rectangular, ellipsoidal,
circular, or an irregular shape. In this illustrated embodiment, the plane of the flange
12 forms an angle with the shaft 11 that corresponds generally to the angle between
the surface of the sclera of an eye and the intended axis of insertion of the implant
10. The flange 12 limits the depth of insertion and stabilizes the device. The

20 angling of the flange 12 helps limit or prevent rotation of the device. In certain
applications, it may be desired to remove the device, in which case the flange may
be used for that purpose.
f00627]  The implant 10 has an inlet end 13 and an outlet end 14. The flange 12 s
connected to the shaft 11 at the outlet end 14 of the implant 10. The implant 10 may

25 have one or more retention projections 15 for retaining the implant 10 after
insertion. The retention projection(s) 15 may take any suitable form.
[00028]  In the illustrated embodiment, the shaft 11 has a rounded tip at the inlet
end 13 of the implant 10. It wil] be appreciated that the tip may take other suitable
forms. For example, the tip may be a needle-like tip formed by a beveled surface,

30 angled sharply for easy insertion into the eyeball.
[00029]  The implant 10 has two side grooves 16A, 16B. In the illustrated
embodiment, the side grooves 16A, 16B extend the full length of the implant 10,



1000231 FIG 12 is a perspective view of an alternative enbodi nent of a
flowregulating inplant, with a side pin; (000241 FIG 13 is a
perspective view of an alternative enbodiment of a flow regttlating

i nplant, conprising two parts that are held at a distance from each ot her
5to allow fluid flow between the parts; [00025] FIG 14 is a perspective
view of an alternative enbodinent of a flow regulating inplant, conprising
two parts that are held at a distance fromeach other to allow fluid fl ow
bet ween the parts, wherein the two parts may be pushed together or noved
apart. 10 DETAI LED DESCRI PTI ON 1000261 FIGS. Ito 3 illustrate a first
enbodi ment of a FIBe e EdSitngre PRyt st 14 Thesida grepyey e 808 #iplrdhesides in the

form of an i ntr adeislsrdn lllrmdimndllgoug_ﬁhﬁéﬂia‘ﬂ?é gnt 10 conprises a shaft 11 and
a flange (or pl;‘ﬁ”&; % Q E crosﬁ section of the 1gshaft may take
any suitable sh % haR ﬁ%l*‘éacg‘?:f aioe Vith BEdYRYION 12y beinperiss BY pahod sC| rcul ar,
or an irregul ar ddapd.in Us. Phéns Nbl 4, s6ste0atiedpenbadtdRml eftdeeplipne of the
flange 12 for he shaft, 11 that. corresponds generally to
the angl e bet%éﬁs@?ﬁgggg?m E:aé“ %f’ ot rﬁéncéeglt%f}’gseé?ctﬁ&’ﬁ ely?éergaﬁ’d‘ ?tﬂg ﬁtended axi s
of insertion of Mddeiderphanto Imﬁlantﬁhﬁeieffﬂcamglethiﬁhd flamg¢ &5 ldchted defet foleot | Nserti on

and stabilizes tfe ‘éeé(héiaeofu;@a@cuﬁ%ﬂﬁhé Qﬂay EJlﬁl frr!e 095 s%l%raPﬁ%? limt or

prevent rotation of t he ‘devi ce. certaln a ons be desired
to renpve the d&FFEEY eyt Ffomﬁlizecsﬁletaaé”ée fUies rfr#sfaﬁ@enm;adbel s vy ﬂmgb Hat

purpose, [ 0002%dierd band Mai@PiharkBerN RGchaN &ht‘%&teﬁﬂqn&%a@%y Abyghitd et end 14.
The flange 12 is cor]_gected to the shaft 11 he outlet” end 14 of the
i npl ant 10. 'fhe IABIEAEIerdid e ‘%W&WV%%FO %?Sé apEERRE insttip Yjthsct i ons 15

for retaining t h&plamrpW&tmhekaeta]ffﬂ@ﬂxﬂeﬁl&@éiwpm is hBgted altROhiteAdbdPr O] ecti on(s)
15 may take any in%;g'i!anaa%‘f% (s'nite]: il e flange under the scleral flap. The implantation of the

device under a scleral flap may assist in absorption of fluid. It also may assist in

retention of the device.

15 [00031] With the device as illustrated in FIGS, 1 to 3, in operation, the grooves
16A, 16B form passageways for fluid to flow from the inlet end 13 toward the outlet
end 14 of the implant 10, In the case of an intraocular implant, the aqueous humor
in the eye can flow along the grooves from the inlet end 13 toward the outlet end 14.
[00032]  The grooves 16A, 16B are directly adjacent the tissue into which the

20 implant 10 is implanted. Thus, for example, the scleral tissue of the eye will
surround the implant. In this manner, the scleral tissue can function as a valve to
control the flow of fluid out of the eye. When the pressure in the anterior chamber is
low, the tissue is close around the implant and in the grooves to block or limit the
flow of fluid along the grooves. When the pressure in the anterior chamber is

25 elevated, the fluid exerts pressure on the tissue to clear the passageway along the
grooves, and fluid will flow along the grooves between the implant device and the
tissue,

[00033}  With the grooves, the aqueous humer flowing out of the anterior chamber

is allowed to directly contact the scleral tissue, which allows for direct absorption of
30 the aqueous humor by the sclera. The fluid may be absorbed by the sclera or may

flow out, for example underneath the conjunctiva.

[60034]  The groove(s) may take any suitable form. For example, one or more

grooves may be shaped as a funnel, tapering from one end to the other. The wider



[00028]In the illustrated enbodi nent, the shaft 11 has a rounded tip at the
inlet end 13 of the inplant 10. It will be appreciated that the tip may
take other suitable forns. For exanple, the tip nmay be a needle-like tip
formed by a bevel ed surface, 30angled sharply for easy insertion into the
eyebal | . 1000291The i nplant 10 has two side grooves |I6A, 16B. In the
illustrated enbodi nent, the side grooves 16A, 16B extend the full |ength of
the inplant 10, fromthe inlet end 13 to the outlet end 14. The side
grooves 16A, 16B are in the side of the shaft 11 and extend through the
flange 12. [00030] An inplant in accordance with the invention may be
inserted by net KBt&aybest e guist prd apthg inlpgnd depending St BESSEGAPPIGEESE por at ed

herein by refer @nge modif6atiohdts &lelsizOh Rk, 4B8r 4:5R]safbndl SorfiQlrafi@SdrtHect €d to
t hose nethods. In certain instances, it may be desirable to inplant the

devi ce such t haB'PREIMBRGES | ocated under scleral flap, i.e., a flap of
ti ssue cut f rom{mdow]schexlabe dppresiu@dnthat iNRAdMSh 1o the TG e8gRlatiéd ap is careful Iy
cut fromthe scl I s preferably. not nmad .| .the way through the
sclera to thé af aéarolteg?mé’ﬁan%‘éor Sr%"re?hetaﬁ‘ém%’m b"’é‘iﬁé’%@”‘b‘ﬁf’&/ part way
through, to 10cpeaténg hétiscbiBhadevick.ap wilhato teapprbc&’atmuedoxamlar @roexpose a

place for insertig s%rtﬁ% ﬁpezﬁthamwnﬁ{‘o H@%I mt;ﬁoﬁl{)fn!:@eq' %é] the
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devi ce. 1510003 device as 11| ustrated FI GS 3, in
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the anterior chaithanpterials may act to block or limit flow 1mt1a]ly and to allow more flow over

time. For example, a physician may ablate the laser-ablatable material at some
period of time after implantation, or in increments over time. The biodegradable or
20 absorbable material may act to block fiow upon initial implantation and to erode or
degrade over time to allow more flow. Further descriptions of the use of such
materials in flow regulating implants are provided in U.S. Patent Nos. 6,203,513 and
6,558,342, the disclosures of which are incorporated herein by reference,
[00037]  FIG. 5 illustrates the flow regulating implant of FIG. 1, with threads or
25 sutures 18 in the side grooves. The threads or sutures 18 may act to block or limit
flow initially and to allow more flow over time. For example, a physician may
remove the threads or sutures 18 at some period of time after implantation, or may
remove cne at a time in increments over time. It will be appreciated that more than
one thread or suture 18 may be placed in each groove. Further descriptions of the
30 use of threads or sutures in flow regulating implants are provided in U.S. Patent No.
6,558,342, the disclosure of which is incorporated herein by reference.
[00038] FIG. 6 illustrates the flow regulating implant of FIG. 1, with a flow

regulating band or coating 19 around the implant. The band or coating 19 may



25 elevated, the fluid exerts pressure on the tissue to clear the
passageway al ong the grooves, and fluid will flow along the grooves between
the inplant device and the tissue. 1000331 Wth the grooves, the aqueous
humor flowi ng out of the anterior chanber is allowed to directly contact
the scleral tissue, which allows for direct absorption of 30the aqueous
hunmor by the sclera. The fluid my be absorbed by the sclera or may fl ow
out, for exanple underneath the conjunctiva. [00034] The groove(s) may
take any suitable form For exanple, one or nore grooves may be shaped as a
funnel, tapering fromone end to the other. The wider end may be at the
outlet end or t If&tendever ondnphrt o diseémeihregtho rmplirg, ad ébistrated, erpgicingtnehyoil. O her

modi fi cati ons tqnawa@teﬁ@%p m§hm§1 th%@g/e%plgr{to’*fﬁeb%ﬁ@&ﬂc%lﬁﬂl @mgbguratl on of
t he groove(s) may be nade, g be appreciate h in addition

to the flow regiled Hr?xfs%ﬁawa{t%w?q‘é% |Tél§ ba@%cw*%%%r%ﬁfjﬂ@@%afhe

addi tional benefvale @fcoﬂlttdﬂﬁelfl@@' OQfI%uQ'E)@V}@%'eQEg Wiknakd P80t mttif@andzﬂw ce. It
will also be 2arp on-circul ar cross- sectlog or the shaft
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Ccross-section, e terlorc am) emstelegat {ec\rﬁhengj[e rrg[ al Iu?en the ang rcol 819 a Cross-
10section with Taf]eren dbmansm hi iFFEPLTE d‘imrec? ﬁ f’rkg
elliptical or r mlan@apwsagcwmjséer&ehﬁg&mgs,\aﬁd ﬂhumellmdw mng_thrrgrcpmewen_t
rotation. The grooYESHIMBIAEK: LR ddilhi oAloaRiayent rotation even with an

otherwi se circular cross-section The tissue in the gutters
may hel p hold t HE0}si FiCon ilysiraigsanctesy pobodihgpoB6lovregatingimppiagt Fhifes t he

flow regul ati ngﬁbmgaﬂimgﬁnpﬁhgo IQ-SJthtt@th@?iB@'% é;%{atn;]-g 111119@'{191(; hge abgle grooves.
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In this exanple, mat eri al %/ radabl e material, an
absor babl e mat efqg%llla“ngd?lplé‘"‘r?&théﬁ shpft hétﬂawzb%’dém%ﬁs@é AvtoB{emoYaser . Such

material s may agds fa@ slkﬂw(h@.lQnQ}Ihs ErhtBdimeht, 1o flafidettiagthdids 22AR 40N &lat pw more 1 ow
oL e, £ SRR B e ri o R Bl ¢ e
bi odegr adablie ofluid away from the implant. .
[60040]  FIG. 8 illustrates another embodiment of a flow regulating implant. This
flow regulating implant 30 is similar to the flow regulating implants described
above. The flow regulating implant 30 has a shaft 31, a flange 32, and grooves 30A,
36B. In this embodiment, the flange has a hole 38 in it. With this hole, a suture
20 may be used to attach the implant to tissue to fix it in place.
[00041] FIG. § illustrates a flow regulating implant 40. This flow regulating
implant 40 is similar to the flow regulating implants described above. The flow
regulating implant 40 has a shaft 41, a flange 42, and grooves 46A, 46B. In this
embodiment, the flange 42 has a different shape, which may be useful in certain
25  applications.
[00042] FIG. 10 is a perspective view of an alternative embodiment of a flow
regulating implant with side grooves. The implant 50 has tube passage 51 running
through the implant. This tube passage 51 provides an additional passageway for
fluid flow. The tube passage may have in it absorbable, biodegradable, laser-
30 ablatable and/or removable material for blocking or partiaily obstructing fluid flow,
and for allowing further flow over time. FIG. 11 illustrates the flow regulating

implant of FIG. 10, with a thread or suture 58 in the tube passage 51.



20absor babl e material may act to block flow upon initial inplantation and
to erode or degrade over tinme to allow nore flow. Further descriptions of
the use of such materials in flowregulating inplants are provided in U S
Patent Nos. 6,203,513 and 6, 558, 342, the disclosures of which are

i ncorporated herein by reference. [00037]FIG 5 illustrates the flow
regulating inplant of FIG 1, with threads or 25sutures 18 in the side
grooves. The threads or sutures 18 may act to block or Iimt flowinitially
and to allow nore flow over tinme. For exanple, a physician may renove the

t hreads or sutur 8 rlod of tinme after inplantation, or may
remove one at a '??Orqré' %E(I} r}gﬁ ety e pf apegltemptivgiempodiment i 0% at ed t hat

more than one the@wﬂngrm;ﬁathUemM s:ﬂayrobalolaluaﬁzeﬂarinr@feé\&hp@ﬁ@w;em Furt her
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over the full IQFbg;n@ﬂgfcogjngwlvypl ant. The band or coating 19 may be shaped
to extend into 51 rogves. The band or coating 19 is resilient and acts as
val ve to cont rolt9%4 fFBWYB*FC‘PPGTH“%@d Rermayied agyspitabigyapieighanpi éaddire in the
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exerts pr essur epwﬁactidnemlpamx cotild bombiahi Wit ddledh erkhdfhg, passageway al ong the
01 SOVES" and {1 Wit 3 RBSARCHRRNED, RELMOER, e ORIGNY ohalt
of a flow regul &¢ Pfﬁgdﬂmlaﬁmt adjiBhnet ¢fltimposiégrihgefitingprojaploant pi®0 is simlar to
the flow regul aidoﬁ 51 TPl 151@8 Kgéagw fdx%ﬁﬁgﬁé%ggﬁgﬁéﬁ%&% Afhe1as a shaft

21, a flange 22 grooves roove I'n this
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fromthe inplant.
two parts 71, 72 are joined to each other by two cylinders 73A, 73B. The implant

may be formed as one picece, or the parts may be joined by any suitable means, for
example welding. The two parts 71, 72 may be joined by just one cylinder or by

20 parts of other shapes, for example, one or more spheres. Alternatively, the two parts
may be shaped to be joined directly together with a space between them. It will be
appreciated that the space 74 between the parts 71, 72 provides a space for the flow
of fluid and allows further fluid contact with the sclera.
[00046]  FIG. 14 illustrates a flow regulating implant 80 comprising two parts 81,

25 82 that are formed together as parts of a single, one-picce device, It will be
appreciated that the space 84 between the parts §1, 82 provides a space for the flow
of fluid and allows further fluid contact with the sclera, similar to the implant 70.
The two parts 81, 82 may be pushed together or moved apart, which can control the
spacing and thus the fluid flow.

30 [00047]  An implant constructed in accordance with the invention may be
manufactured entirely from or covered with any suitable material, such as stainless
steel, silicon, gold, nitinol, Teflon, tantalum, PMMA, or any other suitable metallic

or polymeric or other material. The entire device may be made from a degradable



[00040] FIG 8 illustrates another enbodinent of a flow regulating inplant.
This flowregulating inplant 30 is simlar to the flow regulating inplants
descri bed above. The flow regulating inplant 30 has a shaft 31, a fl ange
32, and grooves 36A, 368. In this enbodinent, the flange has a hole 38 in
it. Wth this hole, a suture 20may be used to attach the inplant to tissue
to fix it in place. [00041]FIG 9 illustrates a flow regulating inplant 40.
This flow regulating inplant 40 is simlar to the flow regulating inplants
descri bed above. The flow regulating inplant 40 has a shaft 41, a fl ange
42, and grooves 46A, 8., In this enbodinment, the flange 42 has a different
shape, whi ch myn%eé'ﬂhgfg? fPViGemay &p FafePYsBo 5$?@&W%@Pﬂa%[eowéwg]ﬁp| G 10 is a
perspective vi ewnmbfaamealhetenat invebidQtici®ats afe piecé biawsdpeguelpaésng i npl ant

wi th side groov The i,npl ant .50. has tub ssage, 51.runni t hrough the
i npl ant . This L o5 °é‘§63rér"2g°‘%i“ ﬁ%iﬁpgﬁéméhgea%gﬁefFgﬁﬁ‘ipafb’é%fs?%@a%ry for fluid
flow. The tube paitdigeatimay have in it absorbabl e, biodegradable, |aser-

30abl at abl e and/ e I rial . : K r rki obstructing
fluid flow and. S?Qamg‘hsgngﬁrﬁ”?ﬁ@r%f#%{vﬁf@‘%ﬁ’g‘?&t’?%é’? PiREEd bR ler P L e
the flow regul atfeagesiandiprdnploned witiglelivery dovicoh amd/artey ether rosthaslatfrr e 58 in the
tube passage 51 .exandfl86ke dfstiGaed kAU ks SPaRnPRES PBEL 69786, Yo3s Al d¥bsalib er nati ve
enbodi ment of a flow regulating I nplant 60, wth a side projection in the
formof a side FFs®E25%YFon i nplantation, the pin 68 is fixed in the

sclera] tissue qudager el pRediftd 6yQeAbhAAviAE oldhrydeMiif Be athre pin 68 may
al so assist jn holding the device in the sclera, providin 5.a sealing of
the sclera alousd¥h dpepts }l"’?pﬁaé“%qﬁflngﬁlthefeb'”g?vg\?@rﬁ”eﬂﬁa 8 Ped | eakage.
The pin al so fixesipldvalydéisrice chagpy, eneifitatibheanp ossdtibid hdybeapplich e tdevi ce
pressi ng on and  er adin . opj.unctiva. 00044] Th [0j I pin coul d
be may of any saigsflg%}jggﬁéale?nﬁsa‘)lvll,m%ﬁtn%p i ‘“gc%"dﬁ’ %e%ceop?’ gf%%ﬁkﬁég%gg%%gngeabl e.
For exanpl e, théypeajreedeiokingy pin coul d be made of



10absor babl e, bi odegradabl e, | aser-abl atabl e and/ or renovable material, The
projection or pin 68 could be novable with a hole in the shaft 61, so that
its length of projection fromthe shaft 61 could be adjustable. Also, a
sl ot or other holes could be provided to allow adjustnment of the
positioning of the projection or pin. [000451 FIG 13 is a perspective view
of an alternative enbodinent of a flow 15 regulating inplant. The inplant
70 conprises two parts 71,72 that are held at a distance fromeach other to
allow fluid fl ow between the parts. | gpgAapient 70, the two parts 71, 72 are
joined to each other by two cylinders 73A~ 73B. The inplant may be forned
as one piece, or the parts may be joined by any suitable neans, for exanple
wel di ng. The two parts 71,72 may be joined by just one cylinder or by 20
parts of of her s. Alternatively, the
of, ﬁhﬁrﬁﬁéﬂ £3rQE Lgeﬁ@m&d GRELE Emg{ﬁgﬁtt Og@ﬂﬁhg

two parts may be aped to 10|ne di rect with a space betmeen

them It wll appr. at t he.space 74 betmeen the par.t
provi des a spa(?@ fo?mt% ﬁng?t? 09\(/) of™ f?rﬁ?rgl%adl fqﬂ(l)(\’/\r}an et etan Iaﬂf)aﬁeéoan wSt

with the G | er 00461FI i ustr tes a.flow.regu atln nt 80
conpr i si nge SRR 4P sn%fimﬁ%a%mem "R diogeidie pé APiabyipnd

si ngl e, (ﬁﬁgle e device. It be appreci ated that the space 84 between
the parts BidRrPEEal %Pds"(féé‘é IIFSGFUOFHE’ pmgg sgid Hptand Sscmaldﬂqng%ed Pt her
fluid contact with the sclera, simlar to the inplant 70. The two parts 81,
82 may be Sﬁ@sfﬁéfcﬁntié@f@pﬁeioneatedwmredh@p@ﬁdtsucmatmgleatnst@@n@mmn théreofspaci ng and
thus the fluid flow, 30[00047] An inplant constructed in accordance with

t he i nventléngth thescobmenmmdfdatgmediad direatiehyartivdrron a space eednds dldmgasaid
suitable material, such as stainless steel, silicon, gold, nitinol, Teflon,
t ant al um eRiMykted portian yulstdnenllsin sarlxeal detalohibetwasen pal YifR khé s@bndElbegated
material. The entire device may be nmade from a degradable material. The

devi ce nayafig si@dgad2)omPlisihe 8@ inl@ispRbdes ssllplARhe ABLNOMAd afserfBRUbaRE Ur €.
The device may be manufactured as one piece or as separate pieces that are

j oi ned t oge{Nging albh 8&18910%@5&&‘?&%96 s@d%?atnﬁgi Qld*&%%%iﬁébuﬁh s BRI space

sui tabl e coatlng 5 ants 1 n acc ance wt e 1 nvention may be

provided ﬁ%oagﬁ&‘v”éatﬁ f?%%ﬁ%nl [Ql4d 'EEB %El%ga Japrgg% élg oddor }‘th&res and/ or

by ot her or éexa ose dirselose

5, 868, 697;, 6, 203, 558 342 sed .10004 e

appr eci at eavaseﬁé‘?élf%%g‘eﬁé?}P%&“do? %‘?icﬂté‘ﬂ?%ﬁjis dI%’ ﬁ“ﬁﬁﬂ}?g é%}f}?ac? E‘!{ms a\Mhanne
from said first Jateral side of said elongated portion to said second lateral side of said
elongated portion; and

(b)  aflange attached to at least the first elongated part, the flange being located at

the outlet of the elongated portion.

2. The implant of claim 1, wherein the flange projects from the first elongated part at an

angle with respect to the first elongated part.

3. The implant of claim 1, wherein the first elongated part and the second elongated part

are formed together as parts of a single, one-piece implant.



10 various enbodi ments of inplants described herei nabove are given by way
of exanple only. Various changes, nodifications and variations may be
applied to the described enbodi ments without departing fromthe scope of

t he invention, defined by the appended clains. CLAIM5S 1.An inplant for
regulating fluid flow, the inplant conprising: (a) an el ongated
portion conprising an insertion tip, an inlet and an outlet, a first

el ongated part and a second el ongated part; wherein said insertion tip has
a proximal end and a distal end, said proximl end of said insertion tip
joining said first and second el ongated parts, said first and second

el ongat ed part sridi;spPRSesk S4mh that a greatest dimension thereof is a length
t hereof measured al 6ng an axi al direction, and wherein a space extends

al ong sai d el ongat, [ S al Ly . ' iLal. di;recti t ween
said first and secﬁﬁéag%%ﬁgg?gﬁgﬂégﬁé#%gﬁgﬁag%%@é%égﬁ%%P%?ﬁaﬁ%ﬁ?§£Wﬁ et

di sposed at,.sai roxi pal .end. of said insertion tip. and extendi.ng.al an

o o ongil B RER e e 650 Scbruf ot P er Ko PPCor 5% Pt B sai o
space forns flowpath fromsaid inlet to said outlet; wherein said

el ongat ed tB&?"Fftd’HS 0P e whamares%garateﬁﬁjaf@t irptglistange and wavedapay 1 asenemd

| ateral side, such that said space fornms a channel fromsaid first |atera
si de of sdOGUENFhYAIcEAMYGFE sepRrated by & sgeapdcbviance graaiea thagtiefitt distancg-

el ongated portion; and (b) a flange attached to at |east the first

el ongated part, the flange being |ocated at the outlet of the el ongated
portion. 2. The inplant of claiml, wherein the flange projects fromthe
first el orfgat ed@hpamplaat ofaieianighvdemit the flasgrenbictt fohethé ifes tloapaodpdreat apar t .
3. The inmplant of claiml, wherein the first elongated part and the second
el ongat ed apgietwid! Rsgcof tarkk figabfreddmmparts of a single, one-piece inplant.
4. The inplant of claim1, wherein a di stance between the first

el ongated part and the second el ongated part is adjustable such that the
first elongated part and second el ongated part nmay be pushed together to a
first posigion-ina:whi a i I : d
apart Lo o secand ‘BRarbISHRA £hReRERAE B SIoRkadl bud k) S ERE BB I e
greater t irst distance.. ,5. The inplant of claim4, wherein the

fl ange prgﬁgg%gg%&gﬁﬁgﬁgpﬁp§g as?%ﬁ@g?@ﬂ“ﬁg&Téﬁﬁ an angle with respect to
the first elongated part. 6. The inplant of claim4, wherein the first

el ongated part and the second el ongated part are forned together as parts
of a single, o%gépiece implant. 7, The inplant of claim1l, wherein the

first part-and '$8&8RaN ctainle whercahe it @ars Andbiasend byt aipjoiers teicaruethei ece.

by an additional piece.
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