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 treatnent of gl aucoma. BACKGROUND OF THE | NVENTI ON (0002] U.S.
Patent No. 5,868,697 discloses devices and nmethods for regulating fluid

fl ow. The devices and nethods are useful, for exanple, in the treatnent of
lo gl auconma, by providing for the flow of aqueous hunmor fromthe eye to
reduce intraocul ar pressure (10OP). The devi ces and net hods disclosed in
that patent are expressly in or at ed ref erence into this

speci fication. [0003] As V\AWW‘IEE AP, s disclosed in U.S.

Pat ent No. 5,868,697, the devices and met hods di scl osed herein are al so

for regulating fluid fI ow. ThEELD OPVIBEINVBENTIEMods di scl osed herein are
useful, for exarrpl t he treatnment | aucoma, . b VI di ng, for the
FTow of aqueldlEiiymThe Preopiuse Erpey it P perseddh B Seliie (| o)
SUWVARY GF Tdﬂﬁtﬂa%%b@&sff&thﬁ%} oﬂ'g]a&@ﬂltaal n enbodi ment s, the invention is
directed to an inproved flow regulating inplant that has one or nore

grooves for allowng fluid flow [0005] In certain enbodi nents, one or nore

grooves may have a const apaHOROUNSE GF PAEAINVENTION! engt h. [0006] In
certain enbodi nents, one or nore %ﬁooves may have a varying cross- 25

section al orl§093ls | BryPatenty. SSORRHY disclgsrs dﬁY“’Wé"{fF}B’G Y EEToRNALBE t aper ed,
as a_funnelgyd h%w"“’lqlx%rdeﬁ&@ el dfhre LbEul, Ar8lantildl iRhelthatmeMt bt end.

(0007] In certaln enbodi nents, one or nore grooves may have in it
bi odegr atfabl glaueamer pyprovidpedeishn lew of peiepug humas dopy the Byeladeduss sut ur es.

[0008] In C%ﬁ&?dcﬂla?gﬁgﬁ'réﬁﬁi’ﬁ THR defiebd anar;ﬁemqm%s@dqa&na@gmaﬁmbe pl aced

around 30 or one or nore grooves, to act as a pressure
regul at or . [@O%SPHTWOB@W%WT@?%‘@G‘PW% speifigaligit i on to one or nore

grooves, 3 0beF)! anhs WY e Parld YR RA AR MEed M NEhi&INGUG BG4, 897, The t ube
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.
[0006] 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
funnel. 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.
10008] In certain embodiments, a resilient band or coating may be placed around
30  the implant or one or more grooves, to act as a pressure regulator.
[0009] In certain embodiments, in addition to 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.



bi odegradabl e material, absorbable material, and/or threads or sutures.
[00010] In certain enbodi nents, the inplant may have a side projection,
such as a side pin, for engaging tissue. The side projection or pin naybe
useful for resisting rotation and/or firmy holding the inplant within the
tissue. [00011] In certain enbodinments, the inplant nmay conprise two or
nore parts that 5 are held at a distance fromeach other to allow fluid

fl ow between the parts. BRI EF DESCRI PTION OF THE DRAWNGS [000121 FIG 1 is
a perspective view of a first enbodinent of a flowregulating inplant; 10
[00013] FIG Eﬂﬁﬂéﬂlanfrmm@mr&athwmqwr B eoplentanayihave oside projekligwsidgal at i ng

the {1 ow reguf S B Ineraapegser Tt SERoBEhFLITH P RFISRERE kukk B O
view of the f t@Womegdjblaﬁmﬁghmidmgaﬁmtinwﬂaant&linlhe tiss® wi th material in the

si de grooves; 16} El ek, Y | ati ng
i npl ant of FI Eéﬂgg \l/ﬁ?eﬁ[%tnﬁ%éjg énegf sut rEa ﬁlgn‘%t e ngn(%?/ S, %%80017]
FIG 6 is a pare&p!ﬂcatizdietamee%méaohhﬂeﬂmﬂomﬂ@uﬂ ﬁbwrhgtwempihamrtsof FIG 1,
with a flow regulating band or coating around the inplant; 20 [00018] FIG

7 is a perspective view of an alternative enbodi ment of a flow regulating
inplant with side grooveBRINF DESCRIPTION ONTHRIDRAWENGS of the grooves;

[ 000191 FIG is.a pective view of .another alternative e od| ment of a
Fow regul at TRt ok POGCHE YrBat 0 G aen o a1PK R P ange. a
the outlet enfngdnt;, the inplant; 25 [000201 FIG 9 is a perspective view of

an alternatlve enhodj nent. of .a fl.ow equl ating.i | ant th. side grooves,
with an al?er P9P13e F%&g%ma@@&ﬂ"%?erfn? s EE thgﬁawa?g%@g.“ﬁglﬁ%m? :

[00021] FIG &@&.0i1s a per spective view of an alternative enbodi ment of a

flow regulating inmplant with side grooves, with a_tube passage runnin
t hr ough »? he {0081 rrpFIG 3 is an aiternative gerspectwe view of the flow regu atmg? plant o ? g

FIG. 1;
[00018] FIG. 4 is a perspective view of the flow regulating implant of FIG. 1,

15 with material in the side grooves;

{60016} FIG. 5 is a perspective view of the flow regulating implant of FIG. 1,
with threads or sutures in the side grooves;

[00017] 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 alternative embodiment of a flow
regulating implant with sidc grooves, with holes at 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 alternative 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 a tube passége running through the

30 implant;

[00022] FIG. 11 is a perspective view of the flow regulating implant of FIG. 10,

with a thread or suture in the tube passage,



30 inplant; [00022] FIG 11 is a perspective view of the flow regul ating
inplant of FIG 10, wth a thread or suture in the tube passage; 2 (00023]
FIG 12 is a perspective view of an alternative enbodi nent of a flow
regulating inplant, with a side pin; (00024] FIG 13 is a perspective view
of an alternative enbodinent of a flow regulating inplant, conprising two
parts that are held at a distance fromeach other 5 to allow fluid flow
between the parts; [00025] FIG 14 is a perspective view of an alternative
enbodi mrent of a flow regulating inplant, conprising two parts that are

hel d at a di st®AzH f FEmldachpatieetive tiov af dncalefiiivecerfiogundnebiveiow t he part s,

wherein the t ushed together or noved apart. 10 DETAI LED
DESCRI PTI ON [gégblgéﬁg %p@'\{ “?% 3051 plf"l ustrate a first enbodi nent of a flow

regul ati ng i nfloa2d}. FIKhd3iid dpmtgeam\esdzxmwrpf@rwtemtwammﬂwrrmm nf aoﬂoxan
i nt I i npl ant .10 10 ' shaf fl
A e LI R T

sui t abl e shapw,aliberfluekfompbewseihe @arts: ect angul ar, ellipsoi daI circular, or
an irregul ar : hiis illustrated di nent of theflange
D or o BT, Hb oA e e Rae @%W&gbogﬁ% %%o the angle
between the &gﬁlﬁt&tgam(pfant laemgﬁimg ﬁ\foqfanaﬂlaeé@haﬂdté&l@taﬁd&tfﬁiﬁd%h@»&ies of
insertion of th Tge flan e 12 limts the, dep %h of nsertion
and stabilize® aﬁﬂ%%ﬁ%bmﬁ@ B8 Paffy ¥ ?f@‘“d‘?e‘f”i‘?é’af‘f’ By BC B %1015% int or
prevent r ot atéGhovef ag;tﬂﬂ device. In certain applications, it may be desired

to renove the device, in which case the flange nay be used for that
pur pose. [1Q)0027] The inplant 10 has an inlet end 13 and an outlet end 14.

The flange 12 is connected tODE'iQIEEﬁfEEééRﬁiTIUP@ outlet end 14 of the
i npl ant 10. The inplant 10 mat?}/](gt 25 have one or nore retention l|or 0j ections
I an

15 for retai nﬁOH%ZGﬂ heﬂ%ll i3 Hhugtrafe p Srst embodiment of a flow regulating imp
The illustrated 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 shaft 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.
[00027] The implant 10 has an inlet end 13 and an outlet end 14. The flange 12 is
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 will 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,



insertion. The retention projection(s) 15 may take any suitable form
(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 may be a needle-like
tip formed by a beveled surface, 30 angled sharply for easy insertion into
the eyeball. [00029] The inplant 10 has two side grooves 16A, 16B. In the
illustrated enbodinent, the side grooves 16A, 16B extend the full length
of the inplant 10, 3 fromthe inlet end 13 to the outlet end 14, The side
grooves 16A, [®B the mldtand hHetoghamitiepdndt e Tohaifle gbdvaridAckéRad it fesidgh t he

flange 12. [O il LN accordance,with the invention may be
i nserted by ngfﬁgggm&iagglegtg}é%mfoﬁlgﬁf@.@aﬁé? sz No. 5,868,697, incorporated

herei n by ref ¢ii8dtle. ARhmphini insiecdrdamne oith theanvaapbianty bsinsoted bestettiods ed t o
those nethods.,. In certain.|l a <okt may be desirahl e to.inplant the
devi ce such t Hlasflofer%én pﬁa%@%&ﬁo'{g@?g@gg ‘ﬁ‘i?&é%atgcgﬁmé?g:by re{l} -1 ill.h%. , a flap of

ti ssue cut sfr onetibe oft enjant lands vshiceedretioedmetode l1e eataif ingpndes, it careful |y
cut fromthe sclerg. . The out .is preferab nqQt de all the, way through the
ol er 0Tt e R RSURO E o MRAEHER Sueb fat DBt is Raecet AR R ety
through, to 1@agHeah@ap bBissed @t abmfthaRidrdat sGane Bethsd\waelerMaYp 50 €xpose a

pl ace for insertiqgn of th implant. Wth the scleral_ flap lifted, the
inplant is i n%@?'i“ﬁﬂc‘ftlfr"f‘hge Fﬂ‘“t’r@'nﬁg%l““tilsrﬁfF@ﬁ'Pg’t‘}%ﬁlag‘? 3lbthe way throwgl the ange

under the scl gil@h td hamteridt@hdrifh ARGBAEL, 0R cOf exkdd@s ofl@BhE Ray HEGIhaosCl er al
flap may assist in absorption of fluid, It also may assist in retention of

the devicd? 15°HpHsEEalv'emiiatfan hegioved sy tp pxRoss aplee fopinspieign ofithe g 3. i n

oper ati on, thﬁn;gm.omeﬁlthel%raixﬁﬁnfﬁ@am@i gauRNEed Brthd inttnded 0 f1 ow from
the inlet end 13 toward the outlet end 14 of the inplant 10. In the case

of an i nt r aoctRItatiepsie tithithillangs sades thessisral fipm Thramplastadigmofthew al ong t he

grooves from §hgeelmhigta seeh i EWads Fn%s&ﬁﬁdn%f Rl iso mﬁp%égﬂn The
grooves 16A, 16B are directly adjacent the tissue into whitch the 20 inpl ant

10 is inpl ant E§ntigheishe desiceexanpl e, the scleral tissue of the eye will
surround yhe joRAANt wilhthd Mo TRRHatcd RIS P13, i b FHBn GAPHEASL T ON as a

valve to
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 humor 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.
[00034] 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



control the flow of fluid out of the eye. Wien the pressure in the anterior
chanber is low, the tissue is close around the inplant and in the grooves
to block or Iimt the flow of fluid along the grooves. Wen the pressure
in the anterior chanber is 25 elevated, the fluid exerts pressure on the
tissue to clear the passageway along the grooves, and fluid will flow

al ong the grooves between the inplant device and the tissue. [00033] Wth
t he grooves, the aqueous hunor flow ng out of the anterior chanber is
allowed to directly contact the scleral tissue, which allows for direct
absor pti on of end3Bay breat Hepratetenhonthe iyt enfhaleperidargon tihdestreddpglispipnbe

absorbed by t %8&2? rﬁ%ﬁqtﬁ’) s o¥e &%69 \%aﬁ)gt andfo LroSZ ARl & &Lﬁﬂgﬁ%&% ¥

e
conj uncti va. roove(s) e any SUI orm b—%r exanpl e,
one or rmre gmom(ésna?dyrﬂmeshaped as a funnel tapering fromone end to

t he ot her. n L. end o he inlet end,
dependi ng on m?%%espr“é’d% g%?ng%aa?qethal n a@feﬂ {Oﬁgdf‘? reg{a%%s to the size,
shape, ands or clermssisscthe goalesemnyfsegeniad dddhionil behsfit oflimnings) nay be made.
[00035] It wi a reC| ed that in add tlontot ow requl ation 5
characteristi stve“?H%ch Zg}’ %ﬁy‘c%eﬁl V«gl i%ﬁ %%P(ﬂ’lretciaéeﬁ]é{’]ﬁl‘j‘%&?‘f‘i]ar Fo5%i mi ting
or preventi ngcrigtsdbi tﬁ@s}ﬁft willalsd @ulpdienit dripravichd ro&hSi@oﬂlﬁ‘e apivee Goat ed t hat
non-circul ar cros sections for the shaft will also hel 5?*1' mt or prevent

rotation of tﬁ@“’(ﬁ’ze\/flﬁré’ss “¥EGon haymgspmersy %%%‘a@e’@?tf”?ﬁ? ¥ corners, -like

a square, recpangbiaiossied@onovill R 60 Bbre€dhORSatBAC I Qlditiowi d drokel p Timt or

prevent rotation a cross.10 section with different dinensions
in differdht W?%Wﬁqbﬁgfeﬁepk‘g“‘ﬁ?ﬁlcé"lsll? fegeqt diggetion, dike amgiliPtife! & oss- sect i on,

will help |'i niebtaBgulRicRESBctibQ Al het linkh 96 ReMEEIRYTH réovel Mal hapt or
prevent rotation even with an otherw se circul ar cross- sectl on for the

shaft. The ti Q! prprevat igiatipreen walp Rathsrvise airguls cppsspectiomiosthet he devi ce.

[00036] FIG dhat! THshidsad BShd Qﬁtefslr@ayﬁeﬁgwl@me@gsm@%méd@;ﬁceFl G 1, with
material 17 15 in the side grooves. I'n_this exanmp he material 17 may

be a bi odegr J98%16% Rk dillustratesthe Aowarsising lwakaéfrqféﬂlé bt e ALt hat
may be abhat eg (¥ idk HodvRS Bn-this example, the material 17 may be a biodegradable

material, an absorbable material, or a material that may be ablated with a laser.
Such materials may act to block or limit flow initially 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 flow 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 one 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.
f0G038) 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



Such materials may act to block or Iimt flowinitially and to allow nore
flow over tinme. For exanple, a physician may abl ate the | aser-abl atabl e
material at some period of time after inplantation, or in increnents over
time. The bi odegradable or 20 absorbable nmaterial nmay act to block flow
upon initial inplantation and to erode or degrade over tine to allow nore
flow Further descriptions of the use of such nmaterials in flow regulating
inplants are provided in U S. Patent Nos. 6,203,513 and 6,558,342, the

di scl osures of which are incorporated herein by reference. [00037] FIG 5

i | lustrates t kerfd ow edgpiraed thelehgplohie implaf, @ illgstraiddt ¢r, dllenadivdy.dr 25

sutures 18 1 Do sl 8 IaNP R NPt NSARS 19 LHHCERRoTRY Bt to bl ock

or limt flow n|t|a e fI'6W over t exanple, a
physi ci an rrayshapeirto\ﬁetenheatct ﬂnﬁgwdsesoﬁhstbamdmoat&gaw 1smmberpentﬂ edsaf tine
incre over time.

after inplantat,ion,

"t w11 be apor s Bsplip o SRV RENE e s, hEE ipedrtstft BB AR e

pl aced in eacthagrbeniséow,fu tdndor cadag | Pisictnns awind the irdflartaed of the hr eads or

sutures in flow requlating.inmplants e rov ded in S. Patent No.

o bos 3an ¢ neoarS ey bRHk %R MR R RbRhe Eeekt i ey &Y nce.

[00038] FI G fheiahletistchaimBa i élevatddDtve flagiudxattd lﬁlgssufémn&]iﬁbamﬂ oFtdatind 19w th a

flow regul at%}ngc b&gd or coat |ng 19 around %]he i an The band or coating

19 may 5 ext QiFAHTEPASASIY2FAIPE B Sronyes SAGINdgy! %t FFTO0s

illustrated, wwe@hheﬁﬁmﬂm@fmﬂﬂebaﬁwrwgh@gmb over the full length of the
shaped to extend into the grooves.

|l ant. Th t
I'I'rrlrg ggnd ol ec@ :?grlg ng)%sfh't'sg@ﬁef‘ f‘g)ﬁali‘efﬁ’ﬁ‘aocgff’le%t o @ floygegulating 1@BRAL oihit he f1 ow

of fluid out ﬂéwtégalaaugelmﬁi\h@aotmﬂmre@&wmwﬂa ﬁlﬂﬁxg@ﬂbﬁﬁ!w TheGlaaitber is
| ow, the band or coating 19 is close around ﬁ lant and in the grooves
to bl ock or |} f‘t”tgl‘lglp*alnb%\()léﬂ“fsh%ﬁ 4l a1'3Ree %Zmén‘bﬁ%‘(ﬁég‘s"*\/@?@t{gf‘??éepressure in

the anterior zdRfIgRows. ﬁlﬁié%ﬂ:@dxrﬁehﬁtﬁéﬂﬂngeﬁﬁé%'btéz’%eﬁ%l{h% et he band or
coating 19 to clear the passa eway along the grooves, and fluid will flow

al ong the grodiesendpaf e grooyese %HFSP%Q‘PU @eﬂﬁ@sl@ﬁ%ﬂ“@r Wbefting 19. to

[00039] F\G {uik ggy}sﬁ&ﬂtﬂ%n@mg her enbodi nent of a flow regulating inplant.
Thi s flowre%ulatln mplant 20 is simlar to the flow regulating inplant
10. The fl ow i00040] 1G. 8 1]lustrates 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 36A,
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. 9 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 aliernative 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 partially 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.



regul ating inplant 20 has a shaft 21, a flange 22, and grooves 26A, 26B
(groove 26B not shown). In this enbodinent, the flange has holes 27A 27B
init at the outlet ends of the grooves 26A, 26B, respectively. These
holes allow the flow of 15 fluid away fromthe inplant. [00040] FIG 8
illustrates another enbodinment of a flow regulating inplant. This flow
regulating inplant 30 is simlar to the flow regulating inplants descri bed
above. The flow regulating inplant 30 has a shaft 31, a flange 32, and
grooves 36A, 36B. In this enbodinent, the flange has a hole 38 init. Wth
this hole, a 00d3le FEGnRs pecrsretve vewpf actiteréive prpbadiment 6f 2 le%ue to fi x

[ oun place.  LORRHLLENG: o8 |kl 490 abReih fLRUREOH Bl pachrBbant 40, This

flow regulating i IS S|m ow re atin | ant s
descri bed aboV@PIaﬂlfN@ﬂf thewin ¢8aig dikert innlep sclepd! dimtue 404 m\sesép @Bvatfrptanqn 0% fl ange

42, and groovgs d%@pb Cﬂﬁﬁja E%mtag E’P‘ﬁ%ﬂﬁ%@h@% 111%%‘31@?52 nag[ 00042)

dlfferent shape, I'ncer n Ilcaf ons.
FIG 10 issa pefraélpgof ﬂlvsclwewuod thalahaﬂ ctfehenlatplaxlememb@dt mr@mlredﬂea&agel ow

regul ating i th_s rqoves he | 0 has t age 51
runni ng thrgEg aﬁ%ﬁgei&e?e Fhr gﬁ?até“=é§§§& evwe ggﬁ%&g%]itiona
passageway fomodmgﬂmdmﬁmnmmmThe t ube passage nay have |n it absorbabl e,

bi odegr adabl e er .30 abl table an for bIocklng or
a1l Ly obolIOERF L TR s e T e S i At By R et Psefver 1 o
FIG | 1 | | ubé reaioesblé biechhhgrable eBod cabinplg, the pRlatibn 6f pifrtdald Bdmadud dfh a thread
or suture n t.ub e 5 00043 12 | erspective

vi ew of aﬁ al ?%P%ﬁﬁedﬂocgﬁ%g%ﬁﬁgﬁ?“é#ata’%Wﬂ/\?r r\l;‘@& %}ftq’ﬂﬁf'ﬁ?'n&l nt 60, with a
si de proj ect i pRjectiod dﬂfgmi@gmu@tf beam&Va0R it a Bdle inpOEhafticTPdoanitafsiil@gth t he pin
68 is fixed in.the seleral serves, to. resist rotation o t he
devi ce. The pPiPre§ctnpmyfron tgs %ﬁgﬁéPu&ﬂ’ﬁgl ﬁﬁ YRS ﬂ@@‘ﬁ@ﬂﬁﬁh@ﬁ%ﬂ§ era,
providing 5 abé}ﬁabxk:létgto&ﬁlotvf&@ju&ﬁieﬁfcﬁ'tl@d’;ﬂiéﬂﬂnin@%f&ﬁqﬁ'&edﬁf)nbhﬁinl nplant to
prevent undesj The pin also_fixes the device t revent the
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15 regulating implant. The implant 70 comprises two parts 71, 72 that are held at a
distance from each other to allow fluid flow between the parts. In implant 70, the
two parts 71, 72 are joined to each other by two cylinders 73A, 73B. The implant
may be formed as one piece, 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 wili 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-piece device. It will be
appreciated that the space 84 between the parts 81, 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



(00044] The projection or pin could be may of any suitable material, and it
could be renovable or changeable. For exanple, the projection or pin could
be made of 10 absorbabl e, bi odegradabl e, | aser-abl atabl e and/ or renovabl e
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

adj ustable. Also, a slot or other holes could be provided to allow

adj ustment of the positioning of the projection or pin. [00045] FIG 13 is
a perspective view of an alternative enbodinment of a flow 15 regul ating

i mpl ant . The im#giaht Thedievispmey semataky pealding o any qthenshiablamethelbold at a

di stance fro h t n i npl ant
70. the tuo artacdl dhs bl marb e s B o et Peciar's 7oA
73B. The i npl élmarenmy@éogqﬁhma‘h@@mmyé@eoat@rwrttmbeppram pany@yfise j oi ned by
any suitable Qiﬁ?aﬂ%’coﬁtﬂ{ exanpl e welding. The two parts 71, 72 maybe j oi ned
by just one cylinder o by 20 parts of other shapes, for exarrpl e, one or
nor e spher és. [0R04&8r ndnplaets y accordatonovithahe gvemiay beydhapeitet oviteticoi ned
directly toge i p eC| ated t hat

t he space 74 ggﬁ{m%\é%ll&@ﬁgn%%?%ﬁ%&é@egr degg'l’m élg} Oé’twgOgacremt (B f¢ flow of
fluid and all ewmmmnmscﬁdsmmmsmmmm tStBéBJﬁé?;sﬁ;I(BgsaS aﬁ@@,ﬁﬂﬁi@Fl G 14
illustrates a, flcog(\éda%ﬁ\ul ating inplant 80 conprising two parts 81, 25 82
that are forned t ef as parts of a single, one-piece device. It will be
appr eci at ed tr!mmﬂjheAspaﬂeeslébrhﬂmmﬁgrpdrd@es Wﬁ@orB&ary&lehmeiﬂemea space for
theflow fluid aﬂdd tovxﬁl I rfl(gi1 ntact \Mtrl])the clera,
simlar td thEa‘ri‘OHf)F’B PGS © H’é’at"\lediI e3Aibe '?ﬁma ® AV B8 BHUEHEd t oget her or
noved apart, whingle @dy Catdus ohanglse modifiastiong avdteriatitiss hdyebefadppliad tb kiew. 30

[00047] An i constructed. in accardance with t j nvent i y be
manuf act ur ednE‘?‘?f’inl?egleTbPalB}ﬁnE @89%&8‘31‘% AmARG/SCaps ?Qfﬁ‘f @V%?&q%gP%?such as
stainl ess st Beihe appdnii@dilaingol d, nitinol, Teflon, tantalum PMVA, or any
other suitable netallic or polyneric or other materi al. The entire device
may be made from a degradable 7 material. The device nmay be made by nvol di ng
or any other suitable nethod of manufacture. The device may be

manuf act ured as one piece or as separate pieces



that are joined together. The inplant may be coated with heparin or any
other suitable coating. 5 1000481 Inplants in accordance with the
invention may be provided with other features and/or inplanted with
delivery devices and/or by other methods, for exanple those disclosed in
U S. Patent Nos. 5,868, 697; 6,203,513 and 6, 558,342, discussed above.

[ 000491 &sAmMABlI be appreciated by persons having ordinary skill in the art,
the to various enbodinments of inplants described herei nabove are given by
way of exanple only, Various changes, nodifications and variations nay be

applied joatk i ; i t 1 .y pe of
t he i nvgi‘téﬁoﬂ'ﬁ?ﬁg‘? ?&nréﬂﬁaﬁg‘&'ﬁgﬁ@%aﬂﬁﬂh@éamﬂﬁ %ﬁ&&ﬁ@@gﬁ%@éﬂiﬁq?ﬁg?am for
_reglul at i T@ glet:ls ﬁéwrrg ?n Hmigi ermdéanti atmqﬁt I E}(t%riﬂigm@esdéiafthe a{’lﬁtaa_t bbllamgliaes ohke

[ an aving an inlet end and an outl et end, rein e i an

cgprrpri se¥f ’B‘Héggﬁ?ovﬁﬁriﬁt@? §leed the Sf‘ﬁg fey @@a@?ngtfmg@ﬁ&‘f-t f or gﬁabl ing fluid
flow 2. The inplant of claim1, wherein the cross section of at |east one
groove is constant along its length. 3. An inplant for regulating fluid
flow the Thelreplantohgainsiinghardintse cpesst sentivnaof ad dzastdnpagroovedeer ei n t he
first part S S ar(%ecéj( férgq%t he second part, and wherein a space is |ocated
bet ween THE'4HME? % Ptj second part for enabling fluid flow. 4. The

i npl ant of claim3, wherein the first part and second part are joined to

each other by an additional piece. 5. The inplant of claim 3, wherein the
first pabtARfapiestvdegalating fleic doweitretiopdamaomprisipgetfisiararhasdggl e,

one- pi ecseeéo'ﬁelp?am, 'wr?erein the first part is spaced from the second part, and wherein a
space is located between the first part and second part for enabling fluid flow.

4. The implant of claim 3, wherein the first part and second part are joined to each
other by an additional piece.

5. The implant of claim 3, wherein the first part and second part are formed together

as parts of a single, one-piece implant.



