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 100021 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
10 gl aucoma, by providing for the flow of aqueous hunor fromthe eye to
reduce intraocul ar pressure (1 OP). The devices and net hods di scl osed in
that patent are expressly incorporated by reference into this
specification. [00031 As w i { t s disclosed in U S

Pat ent No. 5, 868,697, the %nggggggﬁagﬁépﬁgggqugﬁgosed herein are al so
for regulating fluid flow The 15 devices and nethods di scl osed herein are
useful, for exanple, in the tFEXINOMTHE INYIENIEOM™M, by providing for the

fl ow of aque hu I I, LT (1rop).
SUMVARY GF TP et e GeE fere Rty HER bR Gt BERRSMIC L P00
di rect ed 1 0 ephthabpicampthnfs fomireatregntibfglamgmanpl ant t hat has one or nore
grooves for allowng fluid flow [0005] In certain enbodi nents, one or nore

grooves may have a constant cross- section along its length. [0006] In
certain enbodi nents, one @ACKGROINDWHSTHE/INVENTEONar yi ng cross- 25

section alo i1.s | I ne Oor, nor rooves may .be tapered,
as a funneln[.%éﬁhe wﬁgyg‘g’ﬁgﬂmg Zgisfﬁéesid%?“@?“él ﬁeﬁo#ﬁ%rﬁ%{{ﬂt@? eng.
(0007] I n cefdiaiflowermmedeviestad netodo sremeefel, §ireratsie iR Yhdteeatndnnof t
bi odegr adabl e materj al bsor babl.e terial, and/or ,threads,or sutures.
[0008] | 1P ceRuomantmBiey ke ar the Now 3 pdighps BIRR S5 BE2HT RIS be pl aced
around 30 tiRgadciRk prssupe (IORE The diwices AidanatR&ls disoloaed inalat patpiitas ur e
regul at or. [\0009]1 Ln certgggl ep‘oodi m;n{;hs, inﬁad.di tion to one or nore
gr ooves, the"xipﬁ"ﬁf &mcorporat y relerence 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 (IOP).

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.
[6007] In certain embodiments, one or more grooves may have in it
biodegradable material, absorbable material, and/or threads or sutures.
[0008] 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.



may have a tube passage running through it. The tube passage nmay have in it
bi odegradabl e materi al, absorbable material, and/or threads or sutures.

[ 00010] In certain enbodinments, the inplant nay have a side projection,
such as a side pin, for engaging tissue. The side projection or pin nmay be
useful for resisting rotation and/or firmy holding the inplant within the
tissue. [00011] In certain enbodi nents, 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 PTI ON OF THE DRAW NGS [ 00012] FIG 1 is
a perspective view of a first enbodinment of a flowregulating inplant; to
[00013] FI G POPE)] anlnadetteingatbvdiancpisr bpanplpn @ayibevg ofide preicfliowsiBgl at i ng

i npl ant of F N [ S, : er i i Vi ew of
the. f1ow regut 505 By PRATSAPe S it SR BHLTLRFL S ARISRERIRA B o

vi ew of the fiotalioneglibralfirmighéldipk drtimpianFwighinthe tisg®. with material in the

si de grooves; 16 LS e I Vi . Of O\ . | ati ng
pl ant of Fi BOOHTClg e EE G Wiy B b gk O R O
FIG 6 is & parhpéat i distanvdedimnotach loehef tomNowdtuid Bew hefwiemrpthapertof FI G 1,
with a flow regul ating band or coating around the inplant; 20 [00018] FIG
7 is a perspective view of an alternative enbodinent of a flow regulating

implant with side grooveBRIRF DRESKHIPTIGON ORNEFHIUDRAWENGS of the grooves;

00019] FI G I S..a ective view of _apother alterpative enbodi nrent of a
P on ) coul at Pabi o PR IR beretive Ve b0 BBS Gitartut sF £ hpk SetoRE moe. o
the outlet enghpddnt; the inplant; 25 [00020] FIG 9 is a perspective view of

SIRERE L TN N RIET N TR R TR LS
FIG. I;
[00014] 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,

[00016] FIG. S 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 impliant;

20 [00018] FIG. 7 is a perspective view of an alternative embodiment of a flow
regulating implant with side grooves, with holes at the outlet ends of the grooves;
[60019] 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. 9 is a perspective view of an alternative 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 passage 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;



[00021] FIG 10 is a perspective view of an alternative enbodi nent of a
flow regulating inplant wth side grooves, with a tube passage running
through the 30 inplant; [00022] FIG 11 is a perspective view of the flow
regulating 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 enbodi ment of a flow regulating

i nplant, conprising two parts that are held at a distance from each ot her
Stoallowfluid flow between the parts; [00025] FIG 14 is a perspective
view of an al {WPAH: i VES-drotiperensetivs vigw wawﬁ’é!ﬂﬂ ahodinentpl afew conpri si ng

two parts tha}eggfagnéy%{ﬁngtw;g&ﬂ@@pce fromeach other to allow fluid flow
between the parts, wherein the two parts nay be pushed together or noved

apart. 10 DETH00E) DESCRS Ema Bse0 0263w P BStempidvembjordimeent af eflew f i r st

embodi ment Of ulfa %Yrr{[p%yl ?ﬁlh{)gi%fm#ﬂaeg Ithr%%_gﬁeildl k)é‘(?ltstraﬁée%n'l E’él%lh%[}f] Is in the

form of an |nt aoc conprises a shaft 11 and
a flange (br fplaipe ftyd ﬂn%mtwm@]th&'ma‘tscross section of the 15 shaft may take

any sui tabl e Eﬂ@ﬁ&ﬁregﬂ’f lgxsaﬂ}gérgpecs,%a(ﬂ of £ tlt‘él lI'veaer c})oﬁlrnr%én?gf%ﬁi

circul ar, 1§99 rate I men t he pl ane
of the fIangeregﬁlztlrigmnmananmapgél@ it fharts et &hhélﬂ aﬂ&dlsﬂam.teﬁmmeahpdmds
generallyto b t he, su of th a of an e and the
"ot ended” ax s ConoPABFIRE RIS Mo Paken Ehe shls FRURE B PRARYS The
dept h of i nsestmordapdt.stabilizes the device. The 20 angling of the flange
12 hel ps Igam't or prevent rotation of the device. In certain applications,
it my be desired to renove the device, in which case the flange may be
used for that purpose. DETAILED DESCRIPTION

[00026] FIGS. 1 to 3 illustrate a first embodiment of a flow regulating implant.
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.
[06027] 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,



[ 00027] The inplant 10 has an inlet end 13 and an outlet end 14. The fl ange
12 is connected to the shaft 11 at the outlet end 14 of the inplant 10.
The inplant 10 may 25 have one or nore retention projections 15 for
retaining the inplant 10 after 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 wll
be appreciated that the tip may take other suitable fornms. For exanple,
the tip may be a needle-like tip formed by a bevel ed surface, 30 angled
sharply for easy insertion into the eyeball. 1000291 The inplant 10 has two
si de grooves iem thaigi! endhl}théhe quplgisanddttedhe dabapYRsbA, tG¥ears e glBoves

16A, 16B extepgnt bepfulbqgls ht Aant 10, 3 fromthe inlet end 13
to the outlet end 14. ahe si de gr%ov%gh% Al 16B are in the side of the

shaft 11 and 00id Amiopight inkecofdaangeit the if\@OO30haye insppled Ay methode cor dance
wth the | ”Veﬁ"sél%dr‘{fﬁ gbﬁatlerﬂ?f@or %%@89 7 ”{?ctoga%gﬁeldh%'regr%)g%?& ddd "Ijh?s' . Pat ent No.
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scleral flap fdai toGHﬂarbﬁidﬁBMﬂ)e&V\aa&hémthe)&M&nas @lippet Wy thiagkrtbi on of the
is Inserted

inplant. Wth the, scl.er flap Iifted,, the inplant t he
Fended T mofraie U SURRCT b ien he bRked g oot ot ipatiSt ot Pap  he
i npl antation pdpldrhewitlehd LRrd) Mg rifad, sied ighant & hapriediy tasifietded N absor ption
of fluid. It al assi. ret ntion of the_ device. 0031] Wth
t he device as™A f}“lfélt’galfﬁ‘ea“"f‘ﬁhﬁ#ﬁ]%e ugdet stscnle’fa ﬂ@be?@t‘%ﬁ“‘af‘%oégf)oves 16A,
16B for m pass@geayserk@tiefal HAmbPadsisony absRpidnvg fiufdl &f algdayladsisomar d t he
outlet end 14 of the inplant 10. In the case of an intraocular inplant,

t he agueous hﬁﬂﬁgpon of the device.
15 [00631] 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 intraoccular 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 flnid 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

4/



in the eye can flow along the grooves fromthe inlet end 13 toward the
outlet end 14. 1000321 The grooves 16A, 16B are directly adjacent the
tissue into which the 20 inplant 10 is inplanted. Thus, for exanple, the
scleral tissue of the eye will surround the inplant. In this manner, the
scleral tissue can function as a valve to control the flow of fluid out of
the eye. Wien the pressure in the anterior chanber is |low the tissue is
cl ose around the inplant and in the grooves to block or Iimt the flow of
fluid along the grooves, Wen the pressure in the anterior chanmber is 25

el evated, the fluid exerts pressure on the tissue to clear the passageway
al ong the gr &e@ay bagidhequieiendior hefiplghpndl depepdinteonhodspaed HPLGEER- t he
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rotation. The A ooV e e afs the flow regulating implant of FIG. 1, with material 17
15 in the side grooves. In this example, the material 17 may be a biodegradable
matetial, 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.
[00638] 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



tolimt or prevent rotation even with an otherw se circular cross-section
for the shaft. The tissue in the gutters may help hold the position of the
device. [00036] FIG 4 illustrates the flow regulating inplant of FIG 1,
with material 17 15 in the side grooves. In this exanple, the material 17
may be a bi odegradable nmaterial, an absorbable material, or a materi al
that nmay be ablated with a laser. Such materials nay act to block or Iimt
flowinitially and to allow nore flow over tinme. For exanple, a physician
may abl ate the | aser-ablatable material at sonme period of tine after

inplantation, or in increnents over tine. The bi odegradabl e or 20
absor babl e mat¥FPaPVERaNY Rett of Be ngdief thegmplipbas iptraledh of, adasivali ibn and to

erode or deghagexR¥Ebvd i¥Hul %n@th'o@‘ﬂ’lefl%ﬁni[|1Q1‘é’-ba§d~'&1c|8§t'ingd@$ﬁ%jtf%ti ons of the
use of such materials in flow regulating inplants are provided in U S

Patent Nos. 6SPpSd rexteadinto degmmysy hetgad o coelingsift ie sesteniind epts as
i ncorporat ed QgLetdtoliol f?rg_v? Hgmﬁl{iﬁbggg%@ deédél) r@'heg éﬂé j&%&r@% 88 ahBford | OW

regul ating inmplant of FIG 1, threa tures 18 in the side
grooves. The ehanestis 1oF. thubandos caagingd§ issdese ppubil ekmplant andiin thef | ow

initially and I g r I.Clan may
renmove the th é’gé% t!é?wgig?ﬂrﬁgfst h%évlog‘%/&rsﬂ&%gg% tﬁ%gro@?&?ﬁb rrigenat?? @?%f‘}ﬁgi‘ antation,
or may renovéeengriot chambente cleyatédy tredmihe:srtopessutd arethe bandwir kdating 19

appreci ated that read or ture | aced i n each
¥ bove. Furt iUt HeaisdPeho e b SR 5 and Bhi8 Fidley B e BBES”, 1" o
regul ati ng i npéteatrsthaneplprt ehvafded thabdod Sr cdadteh®. No. 6, 558, 342, the
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[00040] 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 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 1s 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.
[60042] 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 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.



grooves to block or Iimt the flow of fluid along the grooves. Wen the
pressure in the anterior chanber is elevated, the fluid exerts pressure on
the band or coating 19 to clear the passageway al ong the grooves, and
fluid will flow along the grooves between the inplant shaft and the band
or coating 19. to [00039] FIG 7 illustrates another enbodi nent of a flow
regulating inplant. This flowregulating inplant 20 is simlar to the flow
regul ating inplant 10. The now regulating inplant 20 has a shaft 21, a

fl ange 22, and grooves 26A, 26B (groove 26B not shown). In this

enbodi nent, the flange has holes 27A, 27Bin it at the out|let ends of the
grooves 26A, ﬁ_ﬁ@@éi”lreg&d@il%m@vs.peqtn@gfewh@ﬁ plgmpe erhedmpeshelGr a1 ui d away
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passage S1. [00045] FIG. 13 is a perspective view of an alternative embodiment of a flow

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. 1t 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-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.

3¢ [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



100043] FIG 12 is a perspective view of an alternative enbodi nent of a
flow regulating inplant 60, with a side projection in the formof a side
pin 68. Upon inplantation, the pin 68 is fixed in the scleral tissue and
serves to resist rotation of the device. The pin 68 may al so assist in
hol ding the device in the sclera, providing 5 a sealing of the sclera
around the shaft of the inplant to prevent undesired | eakage. The pin also
fixes the device to prevent the possibility of the device pressing on and
eroding the conjunctiva. [00044] The projection or pin could be nay of any
suitable material, and it could be renovable or changeabl e, For exanple,
the proj ect i ofatsriak; e deyirempebavmade wmo?ﬂ@g@bgw%h%lswtab&ﬁ Befeest efdabl e,

| aser - abl at ab r T t 68 coul d
be novable w thﬁn ‘ngﬁ{')’geTf‘ ﬁ%ﬁﬁa@ﬁ%ﬁﬁ&@gzd %HQ eajﬁgfbﬁ% E%? oj ection
fromthe shaf thaBaremmﬁddogﬁéheadﬁsmmﬂﬁnémaﬁbseoat@ »slllldnepmn otagetiiedbl es coul d
be provi ded t%%{) §ét§‘g‘ ustnment of the positioning of the projection or
pin. [00045] a perspective view of an alternative enbodi nent of
a flow 155re{fli04d]i ngmplawk ardccorfiee imnthltaninvattios orep bi pawidedwithaxttes 71, 72
that are held n h ot.her | 1 ow flui Low bet ween
the parts. Infei%{ur ?/lg%%l%ﬁed \r;lbe%gg?tdg&?%an%rg %t%jerorp?%go tttg each ot her by
two cylinder sem,le tA348.distheed i) &atennblys. (5B 6RGONECLAS 18 mRd ROEER42, 0r t he
parts may be h}gl negag% any suitable neans, for exanple welding. The two
parts 71, 72 WESSBE P8%ed by just one cylinder or by 20 parts of ot her
shapes, for epaogd]e, A@m&ilb@amc&tanhwemns i@dvﬁxgmaﬂmnyekm intheenrt, the parts

maybe shaped to. be di r with as bet en them It
Wil be por GRiodt SJB&E et WoRE b oo AR e b R EY P 55" or ot tes a
space for theedfahmpie VirwudcmgesambMathETaiitﬁﬁanfahbhsdn&;ﬂﬁtapﬁlﬁed\ﬁbtﬂ‘b t he

scl er a. [00041 El 4 illustrates a.fl Wre ul ati ant onpri sing
two parts 81,0 egfmﬂi'ﬁ%ﬁmaﬁsé‘“%v g Eomere Sabpelr e mamiangeRgrE.

one- pi ece devbgge apgentdd dlaile. appreci ated 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, simlar to the inplant 70. The two parts
81, 82 may be pushed together or noved apart, which can control the



spacing and thus the fluid flow 30 [000471 An inplant constructed in
accordance with the invention may be nmanufactured entirely fromor covered
with any suitable material, such as stainless steel, silicon, gold,
nitinol, Teflon, tantalum PMVA, or any other suitable netallic or
polyneric or other material. The entire device may be nmade from a
degradabl e 7 naterial. The device nay be made by nol ding or any other

sui tabl e WEE @g manuf acture. The devi ce nay be nanufactured as one

pi ece or a é §rate 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

i nplanted with delivery devices and/or by other nmethods, for exanple those
disclosed in U S. Patent Nos. 5,868, 697; 6,203,513 and 6, 558, 342,

di scussed above. [00049] As will be appreciated by persons having ordinary

skil'l in theAmthplahbfor régui‘éﬂhg@!um B0 Othe R Ml Sntdo mpvidivg bsHigisaid bfdnge,

her ei nabove are given by of exanple only. Various changes
nodi fi cat i Bﬁgm@mt\t@wm%ﬂ&et@w pad @ﬁmqtl@éj eﬂa wh@reiﬂéfé%mal@at EAMBERARNt S

wi t hout d t Ve e appended
clains. 8 AH\)%% %Eﬁ%réaﬁpﬁan C{Bersggeu a ?}nrggﬁa?ﬁol gﬁgpﬂﬁﬂgﬁg@%l ant
conprising a shaft and a flange, the inplant having an inlet end and an
outlet en wherein fhe i C ri ses ne or npre tapered oves in
The <i do o AMENSRAH o F a9 BHAD I REow P ImPdRi mRR NGBl TA ATt & g dPat | ng
fluid fl OVi’hetn*fﬁ?IddiﬂP:'a@fﬂwg &Pt @&Sn@gﬁ%kt nd, @ farte?ﬁ‘@@e imblaft LoMbASEs
having an inlet end and an outlet en erein t | ant™ conprises one

or nore grcmﬁ/@smlore grm)vasde tlod stdeeofhafshaftdor enaitdmgwf@uﬁ Ifioid afiidow, and

renovabl e mat erlbfal 9cat(=r\ n,at { E one roove
rariovabfe material Tocated fh at Bast one gr

3. The implant of claim 2, wherein the removable material is a laser-ablatable

materials.

4. The implant of claim 2, wherein the removable material is a removable thread

or suture.

5. An implant for regulating fluid flow, the implant comprising a shaft and a flange,
the implant having an inlet end and an outlet end, wherein the implant comprises
one or more grooves in the side of the shaft for enabling fluid flow, and a

degradable material located in at least one groove.

6. An implant for regulating fluid flow, the implant comprising a shaft and a flange,
the implant having an inlet end and an outlet end, wherein the implant comprises
one or more grooves in the side of the shaft for enabling fluid flow, and an

absorbable material ocated in at least one groove.

7. An implant for regulating fluid flow, the implant comprising a shaft and a flange,
the implant having an inlet end and an outlet end, wherein the implant comprises
one or more grooves in the side of the shaft for enabling fluid flow, and a resilient

band or coating covering at least a portion of at least one groove.

9



3. The inplant of claim?2, wherein the renovable material is a

| aser-abl atable materials. 4. The inplant of claim?2, wherein the
renovable material is a renovable thread or suture. 5. An inplant for
regulating fluid flow, the inplant conprising a shaft and a flange, the

i npl ant having an inlet end and an outlet end, wherein the inplant
conprises one or nore grooves in the side of the shaft for enabling fluid
flow, and a degradable naterial |ocated in at |east one groove. 6. An
inplant for regulating fluid flow, the inplant conprising a shaft and a
flange, t8&eAnnmpplamt féraregolatiag fiuid Eowethd ianslaancatplisihg enshafled aifrarigbe

i npl ant coppr.i s?s one or nqre%lgrooves in the side of the shaft for.

enabl i ng f & TR LaviRgag Nebedd ARdRnowiat endawhesrintBe IMplagt corpsieesne
groove. 7.ofdlol ARirarod s AAHIMd Ot sHetk fok @NankREALERIAN arkPAPr ST NG a
shaft and a flange, ~ the i nplant having an inl'et end and an outlet end,
wher ei n t herojegsicarmxterdipg ifroes thesidear thesbaf fooamshadrimgtthe isipéntofithirne shaf t
for enablipng fluid flow, and a resilient band or coating covering at |east
a portion oYt | east one groove. 9 8. An inplant for regulating fluid
flow, the inmplant conprising a shaft and a flange, the inplant having an
inlet end and an outlet end, wherein the inplant conprises one or nore

grooves i nPtANeirgplaat & regelagnaffivid Bewethgbmnpientteamprisingw, shefidard prflsinget i on

ext endi ng | : fo n ri t.he_inplant within
Crsue. 9. RIMPIR LRV 8% e R At o b BRERGL MR iR o PRREPL afisbsPsg o
shaft and and bamges grddvesi inghasideheMihaghamt fonbatbigirgfi@ddionw) vndrertthend,
wherein the inplant conprises one or nore grooves In the side of the shaft
for enabl iHGSTEEFYPR Pgw,e W?E‘riéif}?rl"ﬁécm%fr-oss-secti on of the shaft is
non-circular. 10
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