WD 2007/ 149832 PCT/ US2007/ 071520 PUNCTAL PLUGS FOR
THE DELI VERY OF ACTI VE AGENTS Field of the Invention 5
wab@7pum3ent i nvention relates to devi ces sui t Bi/EsS1007/071520

del i vering substances to one or nore of the eye, nose
and throat. In particular, the invention relates to
punctal plugs for delivery of at |east one active

agent. Related Applications 10 This application clains
priority from provisional application United States
Serial No. 60/805,378 filed on June 21, 2006.
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inferior puncta, the tears pass into each of the superior and inferior lacrimal
20 canaliculus, respectively, which are duct-like pathways that lead to the lacrimal sac.
The lacrimal sac is the superior, expanded portion of the nasolacrimal duct, which
drains tears into the nasal system. Active agents can thus be delivered to the nose

and throat through the lacrimal canaliculi, which lead into the nasolacrimal duct.

25 Active agents frequently are administered to the eye for the treatment of
ocular diseases and disorders. Conventional means for delivering active agents to
the eye involve topical application to the surface of the eye. The eye is uniquely
suited to topical administration because, when properly constituted, topically applied
active agents can penetrate through the cornea and rise to therapeutic concentration

30 levels inside the eye. Active agents for ocular diseases and disorders may be

administered orally or by injection, but such administration routes are



WD 2007/ 149832 PCT/ US2007/ 071520 2 di sadvant ageous in
that, in oral adm nistration, the active agent nay

WO 2ach498B2 eye in too |low a concentration to PEI/ES1008071520
desi red pharnmacol ogical effect and their use is
conplicated by significant, system c side effects,
while injections pose the risk of 5 infection. The
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reﬂea&a&mﬂ%ﬁoﬁo@ﬂmeh@gls a sectional view of a punctal
pl ug having a body 30 with an enlarged segnent 32 and
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Figure 1 is a sectional view of a punctal plug havmg a body 10 with an

enlarged segment 12 and a reservoir 15 within the body 10 that contains a polymeric
material 11 that contains active agent 18. The reservoir 15 has an opening 13

through which the active agent 18 is released.

20
Figure 2 is a sectional view of a punctal plug having a body 20 with an
enlarged segment 22 and a reservoir 25 within the body 20 that contains a polymeric
material 21 that contains active agent 28. The reservoir 25 has an opening 23
through which the active agent 28 is released.
25

Figure 3 is a sectional view of a punctal plug having a body 30 with an
enlarged segment 32 and a reservoir 35 within the body 30 that contains a polymeric
material 31 that contains active agent 38. The reservoir 35 has two openings 33 and
33’ through which the active agent 38 is released.

30



t hrough which the active agent 38 is released. 30
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gure misuagse%ggrilaﬁ tVlee(\jV 8&? punctal plug having a body 70 made of a
flexible polymeric material, a reservoir 75 within the body 70 that is coterminous
with the body 70, and a collarette 74. The reservoir 75 contains a polymeric
material 71 that contains active agent 78, and the reservoir 75 has an opening 73

through which the active agent 78 is released.

Figure 8 is a sectional view of a punctal plug having a body 80 made of a
flexible polymeric material, a reservoir 85 within the body 80 that is coterminous
with the body 80, and a collarette 84. The reservoir 85 contains a polymeric
material 81 that contains active agent 88, and the reservoir 85 has two openings 83

and 83’ through which the active agent 88 is released.

Figure 9 is a three-dimensional view of the punctal plug depicted two-
dimensionally in Figure 4 having a body 90 with an enlarged segment 92, a reservoir

95 within the body 90 that contains a polymeric material 91 that contains active



30 dinmensionally in Figure 4 having a body 90 with an

enl arged segnent 92, a reservoir 95 within the body
wOQwh#s3zont ai ns a polyneric material 91 thatPCOOSA0TIBT1520

active WO 2007/149832 PCT/ US2007/ 071520 4 agent 98,

and a collarette 94. The reservoir 95 has an opening

93 through which the active agent 98 is released. 5

Figure 10 is a sectional view of a punctal plug having

a body 100 with an enlarged sggnent 102, a reservoir

105 within the body 100, a collarette 104, and a

tapering, rounded end 103. The reservoir 105 contains
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flg&&b eﬁJTBS ﬁﬂe%ghln one enbodi nent, the invention
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first end and a second end; a lateral surface
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openlng and contains a material that conprises,
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through BRERES %eg'c?ﬂptiforcl) 'of the Invention and Illustrative Embodiments

The present invention provides punctal plugs that can be used to deliver
active agents to one or both of the nasolacrimal duct and to the tear fluid of the eye.
20  In one embodiment, the invention provides punctal plugs comprising, consisting
essentially of, and consisting of: a body having a first end and a second end; a lateral
surface extending between the two ends; a reservoir contained within the body
wherein the reservoir comprises, consists essentially of and consists of at least one
opening and contains a material that comprises, consists essentially of and consists

25 of at least one active agent; and wherein the body is impermeable to the active agent.

Referring to Figure 1, punctal plug body 10 has a reservoir 15 that contains
at least one opening 13 and active agent 18 is released through opening 13, for
example, when the active agent-containing material 11, preferably a polymeric
material, dissolves, degrades, or the active agent 18 simply diffuses or is released

30 from material 11, depending upon the nature of the material. The opening through



exanpl e, when the active agent-containing material 11,

preferably a polyneric material, dissolves, degrades,
wo@eoorhesaxrti ve agent 18 sinply diffuses or is PE/EsROTU071520

30 frommaterial 11, dependi ng upon the nature of the

mat eri al . The openi ng t hrough WO 2007/ 149832
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As use({1 hereln the term “punctal plug” refers to a device of a size and shape
20 suitable for insertion into the inferior or superior lacrimal canaliculus of the eye

through the inferior or superior lacrimal punctum.

As used herein, the term “active agent” refers to an agent capable of treating,
inhibiting, or preventing a disorder or a disease. Exemplary active agents include,
25 without limitation, pharmaceuticals and nutraceuticals. Preferred active agents are
capable of treating, inhibiting, or preventing a disorder or a disease of one or more

of the eye, nose and throat.

30



of the eye, nose and throat. 30 WD 2007/ 149832
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Preferably, only the active agent can pass through the
openi ng. The opening, for

As used herein, the phrase “body that is impermeable to active agent” refers

to a body through which only an insubstantial amount of active agent can pass.

20 As used herein, the term “polymeric material” refers to a material made of
one or more types of polymers that is capable of containing at least one active agent
and releasing the active agent, for example, when the polymers dissolve or degrade,
when the active agent diffuses from the polymers, or when a pro-drug is used in
which the active agent is attached to the polymers and then released by being

25 cleaved from the material.

As used herein, the term “opening” refers to an opening in the body of a
punctal plug of a size and shape through which the active agent can pass.
Preferably, only the active agent can pass through the opening. The opening, for

30 example, may be a hole covered with a membrane, mesh, grid or it may be



30 exanple, may be a hole covered with a nenbrane,
mesh, grid or it may be WO 2007/ 149832

weN/WeBeD7/ 071520 7 uncovered. The nenbrane, PGEER000071520
grid may be one or nore of porous, sem - porous,
per neabl e, sem - perneabl e, and bi odegradable. 5 As
used herein, the phrase "flexible material" refers to
a material that is not rigid and that substantially
confornms to the surface of whatever object the
material contacts. 10 As used herein, the phrase "the
reservoir and the body are coterm nous"” indicates
that the reservoir is substantially all of the body A
collarette can be attached to the body when
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at least a portion of the collarette will extend
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insertion of the punctal plug into the lacrimal

cadetiettebllc wmouliyqfi activ¢ ggent tatbe ewskivarratfngunital plagt end
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i nsert ed'ht PtRenevcdtioh BEconfagick @limerous punctal plugs for the delivery

of active agents to one or both of the tear fluid of the eye and to the nasolacrimal

20  duct. The punctal plugs preferably are inserted into the inferior lacrimal canaliculus,
the superior lacrimal canaliculus, or both the inferior and superior lacrimal
canaliculi. If the punctal plugs are being used to deliver active agents to the tear
fluid of the eye, the punctal plugs preferably have a collarette at one end of the body.
The collarette is a portion of the punctal plug that extends radially outwardly from

25 one end of the body to a degree sufficient, and having a size and a shape, such that at
least a portion of the collarette will extend beyond and be exterior to the lacrimal
punctum after insertion of the punctal plug into the lacrimal canaliculus. Typically,
the collarette will extend about 0.2 to about 1 mm beyond the plug body. The
portion of the punctal plug without the collarette is inserted into one of the inferior

30 lacrimal punctum or the superior lacrimal punctum. Referring to Figure 6, enlarged

segment 62 and body 60 is inserted into one of the punctum, and collarette 64 rests



30 lacrimal punctum or the superior |acriml punctum
Referring to Figure 6, enlarged segnent 62 and body
w@o7a4988erted i nto one of the punctum and cRCT/HR®D1/@71520

64 rests WD 2007/149832 PCT/ US2007/ 071520 8 agai nst
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the lacrlrnal canaliculus. The enlarged portion can be any size or shape, and can be

present on any part of the lateral surface, so long as the enlarged portion at least
partially anchors the punctal plug in the lacrimal canaliculus. Preferably, the
enlarged portion is at one end of the plug. Conveniently, the enlarged portion may
25 take the shape of an inverted triangle having a flattened apex, as shown in Figure 1,
may have an untapered, body rounded at the end, or may have a tapered shape at one
end with a rounded point as shown in Figure 10. One ordinarily skilled in the art

will recognize that any of a wide variety of shapes are possible.

30 The body of the punctal plugs of the invention may take any shape and size,
Preferably, the body is in the shape of an elongated cylinder. The body will be



wi Il recognize that any of a wide variety of shapes
are possible. 30 The body of the punctal plugs of the
WO poenidsen nmay take any shape and size, Pref ePEblUg2007/071520
the body is in the shape of an el ongated cylinder. The
body wi |l be WO 2007/ 149832 PCT/ US2007/ 071520 9 about
0.8 to about 5 mMmin length, preferably about 1.2 to
about 2.5 mmin length. The width of the body will be
about 0.2 to about 3, preferabhy 0.3 to about 1.5 nm
5 The body of the plug may be wholly or partially
transparent or opaque. Optionally, the body may
include a tint or pignent t hat makes the plug easier
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6, 0201 445 plagehiog, ;gmetum.6, 367, 929, and 6, 822, 016,
i ncorporated herein in their entireties by reference.
O her suitable bioconpatible materials include, for
10exanpl e Thpdbyysthbpasctal ﬁl’nﬁ)gsyfﬁ@t yinagd ds‘lfaﬁlly)shﬂﬁ‘tﬂe biocompatible
poly et hyl ene gl ycol); poly(ethyl ene oxi de)
@bwcgﬁiéngg W‘r@@pt; hmtfgqﬂogaé @a,hp@;}e §ﬂ1§w1§nds silicone co-

k“@%ny?ﬁaﬁﬁso?dfa%%%@@°ﬁ9&ﬁ%%° meflomers of | i g
pgpvl@ﬁy@kmhwmetmﬁmate ﬁ?HHMAﬁ)ephwbthaﬁmy grbye) ;
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c hBP By 15/ T%&lq ged gfc'yrﬁpfj) %5 F@ﬁ”@@%ﬁ%ogeiga%mve@ such as, for
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for exanple, hyaluronic acid, dextran, hydroxye
cebl3alr 928, anld;ﬁﬁ&ix@% nmpm@yatectbetrbml indeir Qeirdtin by mﬁ%rence Other

e nur P biod R R BRib Tonie B Sebaeb e igpe
ex @Bl?fh%thyﬂhﬁbtﬂﬁwj}lat@ @bly@aﬁﬂen@glpwn,@olﬂ&ﬁylene oxide);
poly(propylene glycol); poly(vinyl alcohol); poly(hydroxyethyl methacrylate);

20 poly(vinylpyrrolidone) (“PVP”); polyacrylic acid; poly(ethyloxazoline);
poly(dimethyl acrylamide); phospholipids, such as, for example, phosphoryl choline
derivatives; polysulfobetains; acrylic esters, polysaccharides and carbohydrates,
such as, for example, hyaluronic acid, dextran, hydroxyethyl cellulose, hydroxyl
propyl cellulose, gellan gum, guar gum, heparan sulfate, chondritin sulfate, heparin,

25 and alginate; proteins such as, for example, gelatin, collagen, albumin, and
ovalbumin; polyamino acids; fluorinated polymers, such as, for example,
polytetrafluoroethylene (“PTFE”), polyvinylidene fluoride (“PVDF”),
and teflon; polypropylene; polyethylene; nylon; and ethylene vinyl alcohol
(“EVA”).

30



oval bum n; pol yam no acids; fluorinated polyners, such

as, for exanple, polytetrafluoroethylene ("PTFE"),
W@oloyit#asyd i dene fluoride ("PVDF"), and tefl on;PCT/US2007/071520

pol ypropyl ene; pol yet hyl ene; nyl on; and et hyl ene vinyl

al cohol ("EVA"). 30 WO 2007/ 149832 PCT/ US2007/ 071520

10 The surface of the plug body may be wholly or

partially coated. The coating nay provide one or nore

of lubriciousness to aid inserfjon, nuco-adhesiveness

to inprove tissue conpatibility, and texture to aid

in anchoring the plug within the 5 punctum Exanpl es
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10|t contacts. Wien a 15 punctal plug having both a
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except for the collarette. In enbodi nents in which one
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and the body of the punctal plug conforms to the shape of the lacrimal canaliculus.

The reservoir and the body of such punctal plugs are preferably coterminous. That

18, the reservoir of such punctal plugs preferably make up the entirety of the body,
20  except for the collarette.

In embodiments in which one or both of a flexible body and collarette are
used, the flexible body and flexible collarette can be made of materials that include,
without limitation, nylon, polyethylene terephthalate (“PET”), polybutlylene

25 terephthalate (“PBT”), polyethylene, polyurethane, silicone, PTFE, PVDF, and
polyolefins. Punctal plugs made of nylon, PET, PBT, polyethylene, PVDF, or
polyolefins are typically manufactured for example and without limitation,
extrusion, injection molding, or thermoforming. Punctal plugs made of latex,
polyurethane, silicone, or PTFE are typically manufactured using solution casting

30 processes.



used, the flexible body and flexible collarette can be
made of materials that include, wthout limtation,
Wm9000n498pD| yet hyl ene terephthal ate ("PET"), PCT/US2007/071520
pol ybut | yl ene 25 terephthalate ("PBT"), polyethyl ene,
pol yur et hane, silicone, PTFE, PVDF, and polyol efins.
Punctal plugs nmade of nylon, PET, PBT, polyethylene,
PVDF, or polyolefins are typically manufactured for
exanple and without limtation,; extrusion, injection
nol di ng, or thernoform ng. Punctal plugs nade of
| atex, polyurethane, silicone, or PTFE are typically
manuf act ured usi ng solution casting 30 processes. WO
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reservoir has at | east one opening through which

acwihvah thgeetiveiagentah edeggeeld. The body has one or nore
openi ngs comuni cating with the reservoir at a first
end, as shown in Figure 4, a second end a shown in

Fi gure Fhe Bodhdshselor hidfre @ﬁ@llng%(boﬁﬁi@lﬁf@tﬁ &kgthahe td3€rvoir at a
bod as shown in Figure 6, or at another [ocation on
1y §8gs. as shown in Figure 4, a second end a shown in Figure 5, both the first and

20  second ends of the body as shown in Figure 6, or at another location on the body. In
particular embodiments of the invention, when such punctal plugs are inserted into
the lacrimal canaliculus and have opening at the end of the body facing the eye, the
active agent is released into the tear fluid of the eye. Alternatively, if the plug has an
opening in the end of the body facing the nasolacrimal duct, the active agent is

25 released into the nasolacrimal duct. In those embodiments in which the plug has
opening at the end of the body facing the eye and another opening at the end of the
body facing the nasolacrimal duct, the active agent is released into both the tear fluid
of the eye and the nasolacrimal duct. For those punctal plugs with a collarette, the
opening of such punctal plugs is preferably located within the collarette, preferably

30 the central portion of the collarette. When such punctal plugs are inserted into the



particul ar enbodi nents of the invention, when such
punctal plugs are inserted into the |acrinal

w@2awalisset us and have opening at the end of thRCHUS007/071520
facing the eye, the active agent is released into the
tear fluid of the eye. Alternatively, if the plug has
an opening in the end of the body facing the
nasol acri mal duct, the active agent is 25 rel eased
into the nasolacrimal duct. Inthose enbodinents in
whi ch the plug has opening at the end of the body
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rel ease LntP both the tear fluid of the eye and the
nad¥ EEHHAPT SEYS: For those punctal plugs with a
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15Addi tional ly, one or nore excipients nmay be conbined

with the active agent alone or in conbination with the

pol ymer Depemdieg wiedn, the agivDeygenteliontpinipg matdial sg¢dteds the active
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20  at least partially soluble in water. When such a polymeric material is exposed to the
aqueous environment of the lacrimal canaliculus or the tear fluid, it preferably will
dissolve and release the active agent as it dissolves. The solubility in water of the
one or more polymers from which the polymeric material is made typically will be
directly proportional to its rate of dissolution. Suitable polymers that are at least
25 partially soluble in water include, without limitation, poly(ethylene glycol);
poly(ethylene oxide); poly(propylene glycol); poly(vinyl alcohol);
poly(hydroxyethyl methacrylate); poly(vinylpyrrolidone); polyacrylic acid;
poly(ethyloxazoline); poly(dimethyl acrylamide); phosolipids, such as, for example,

phosphoryl choline derivatives; polysulfobetains; polysaccharides and

30 carbohydrates, including, without limitation, hyaluronic acid, dextran, hydroxyethyl
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the active agent is desired.

Suitable biodegradable polymers include, without limitation, polymers and
oligomers of glycolide, lactide, lactones, and other hydroxy acids, and other
25 biologically degradable polymers that yield materials that are non-toxic or present as
normal metabolites in the body. Preferred poly(alpha-hydroxy acids) are
poly(glycolic acid), poly(2-dioxanone); poly(DL-lactic acid) and poly(L-lactic acid).
Other useful polymers include poly(amino acids), polycarbonates, poly(anhydrides),
poly(orthoesters), poly(phosphazines) and poly(phosphoesters). Polylactones

30 including, without limitation, poly(epsilon-caprolactone), poly(delta-caprolactone),
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without limitation, surfaces with grooves, indentations, roughness or the like in the

interior walls.

Alternatively, the fiber containing the active agent or agents may be formed
25 and the plug cast around the fiber. As yet another alternative, the fiber and active
agent may be dosed into the plug reservoir as a melt and allowed to solidify. As still
another alternative, the polymer and active agent may be introduced as a solution.
The solution may contain monomers, pre-polymers and the like suitable for cross-
linking via one or more of irradiation, redox, and thermal radical polymerization.
30  As yet another alternative, the fiber may simply be soaked in the active agent before

or after insertion in the plug.
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hyl ene vinyl acetate is used meric
rrapelryp'airol@stede pied @h@lhm *albwacgtaefapr@femhia nreamuﬂmneglgmm the

e.and the a ntS|s r I at.e
Do el uREl e BTG et Bl M fert AL o M.
WI IThe FiBERARE #6n tlXab thddSREPRUBG dhd indeREd G126 HictreQitvoir through
under which conpounding is carried out will need to

t aRBe PhereglB®OPANIAgSe char act eri stics of the active
2Oagent to

The amount of active agent used in the plugs of the invention will depend
upon the active agent or agents selected, the desired doses to be delivered via the
punctual plug, the desired release rate, and the melting points of the active agent and
active agent-containing material. Preferably, the amount used is a therapeutically

25 effective amount meaning an amount effective to achieve the desired treatment,
inhibitory, or prevention effect. Typically, amounts of about 0.05 to about 8,000

micrograms of active agents may be used.

In certain aspects of the invention, the reservoir can be refilled with a
30 material after substantially all of the active agent-containing material has dissolved

or degraded and the active agent is released. For example, the new active agent-



15 ensure that the active agents do not becone
degraded by the process. The pol ycaprol act one and
we@elyhiease2 vi nyl acetate preferably are conbi neRCTHS$1907/071520
the desired active agent or agents, m cro-conpounded,
and then extruded as a fiber. The fibers are then cut
to the desired length and inserted into the reservoir
through one or nore plug openings. 20 The anount of
active agent used in the plugs;of the invention wll
depend wupon the active agent or agents selected, the
desired doses to be delivered via the punctual plug,
t heotemingadategdleas de tlat ameandortdiffemeel fromgthp pravicisblymeric
the active aggnt and  active agent-cont.aini

ma ST ,_an@lc ‘é‘?lgﬂpﬁf le@ﬁé)ngﬁﬁt& aggutthatiis thg sgu%e as, or different

th Elof @Y b?&%dsﬁcﬁ@e sgehfe. C@éﬁa@n ﬁMtpl JWbdMDr PhrtR IR nt
effective to achieve the desired treatnent,

5i nhpilicabens, caoprgerbbrite rohlled Web t.margnpil edlileyhe anount s
of about .0.05 to .about, .8,0Q0 . m.crogr of.,active
0 QBT LR e DB i SR BT Pl SSiher Finctal plugs
I NYRNY pieflly fhRvEE HRRVAL lactiathl Behalihlud,laadwinhferial i3@dded, and the
material after substantially all of the active

agennctelalegsi an¢ Hhgn meinearicd inth ke laerimal apaglicudis. degr aded
and the active agent is released. For exanple, the new
active agent WD 2007/ 149832 PCT/ US2007/ 071520 16

10cont ai niwigenread edtlvalage@rcopaiiihg neoial Bombinedivittethe attive agent,
from the previous palynmeric material, and can_ .
coftcansendl mapalso enpdain ep¢ Qematfanttctipathat arciipgolebipin water and

or ngﬁ-fbfo%l%gﬁhablé,rb%%ﬁlewﬁrcﬁ‘(ﬂe $iv@GEdnY @arf‘&?fﬂ%e. £k @hPle, if the
punct al pfugs used for particular appl i cations can
pr efagarablisya fdymedfi¢ mhtedalyittcdmaenateayi bd confpdsed dbHene or more

punct al ugs renmpin inserted in.the |acriml.

Ca g e e armsg@lbg?lﬁéwatwﬁ f’ﬁP'bb‘?‘f?é@ aﬂﬁgngl%a?wers of
157 €Y 8e it pild R kanpleMBbs SRR JohHh#S, suh BEo I Bhsldkross-

i s added, and the punctal plugs are then reinserted

i nliokedely@thylamalglysabapélgiethydencaidthearol(hepatene glycol),

St ENT R SRS
mabekhalyHc hélal pay@thiylux@kdllc® and pvB{ @medillacrylamide). These
polymers can be copolymerized or blended with one or both of hydrophobic

20 polymers and monomers. Additional polymers that are insoluble in water and non-
biodegradable include, without limitation, silicone; silicone blends; silicone co-
polymers including, without limitation, hydrophilic monomers of pHEMA,
polyethylene glycol, polyvinylpyrrolidone, and glycerol; silicone hydrogel polymers
such as, for example, those described in U.S. Patent Nos. 5,962,548, 6,020,445,

25 6,099,852, 6,367,929, and 6,822,016, incorporated herein in their entireties by
reference; phosolipids including, without limitation, phosphoryl choline derivatives;
polysulfobetains; polysaccharides and carbohydrates including, without limitation,
hyaluronic acid, dextran, hydroxyethyl cellulose, hydroxyl propyl cellulose, gellan
gum, guar gum, heparan sulfate, chondritin sulfate, and heparin; proteins including,

30 without limitation, albumin and ovalbumin; polyamino acids; fluorinated polymers

including, without limitation, PTFE, PVDF, and teflon; polypropylene;



non- bi odegr adabl e, but from which the active agent can

di ffuse. For exanple, if the material is a polyneric
woredoenimB2 the material nmay be conposed of onePCr/USWNE071520

pol ynmers that are insoluble in water and

non- bi odegradabl e. Suitable polynmers of 15 this type

i nclude, for exanple, cross-liked polyners, such as,

for exanple, cross- |inked poly(ethylene glycol),

pol y(ethyl ene oxi de), polypropyl ene glycol),

pol y(vi nyl al cohol), poly(hydroxyethyl nethacrylate),

pol y(vi nyl pyrrolidone), polyacrylic acid,

pol y(et hyl oxazol i ne), and pol y(di net hyl acryl am de).

These | ymer's can copol.ynmeri zed or _bl.ended wit
ondoBFth G myton; yad ESFhAo tﬁ@glﬁeﬁ% SrymBles LR GRBRES that are
Addithdr QR BbthRRSNIBE $ BRE aridf fonl- lﬁ%@é%ﬂg)da%lé Aclpad, 8Fitdlimitation,
non- bi odegradabl e include, without imtation,
3si bilicoms; pdilnicthenes, bjzaelnd@ylaBaSJ andqméyacwhcmidyner S
including, wthout limtation, hydrophilic nononers of
pHEMA, pol yet hyl ene gl ycol, polyvinyl pyrrolidone, and
gl ycer olthe ﬁhﬁdtﬂ shiedért@a heR YiiEScSused HEHel RSy vdrus active
exanpl e ose described in U S. Patent Nos.
5 Qﬁ@t%ﬂ% thegong g napgs of ths t@amowt.gahibitenzgm mogentigh@f numerous
0 h e |
ﬁgsrgeés%% gnd a %@éﬁe ﬁi%éligﬁnﬂsg l% (}[énéalﬂ ph! u?%]d’ to c{%ﬁl%r a;t leiedﬁt &}/e active

10p haggi aﬁd/bamtbmhsed €o dietviey aiffeve@s typepof ysivk agheas. aFdTSe,xarnple the
polysaccharldes and carbohydrates |nclud|n? wi t hout
1

| i RIRGRlindygs cap baupidiRidelieriagelagie G cmpdastik JéimgHate.
Ce%#ﬂdhé%ﬁl% Y (Ei8otih R ORY, 1e9§&dbgktﬁ1%%c9 8| Qﬁdm@‘ﬁ@

guar gum eparan sultate, ritin sulfate,
he pherinmipe ohkhtes andmitaz@hng ph@Phate férawte olr inruire af nhe rnr,eatrnent

alb n and .oval bum n a 0] aC| fl uorinated

poﬂtﬂﬂ%ﬂgn angd PFYGIHY! 0%1@ & %met @ngs SHERS upsgrip deliver
152N ¢h k€I 1QRbi PR BE B! %@%xal‘}%‘? e 280thb BALBdidm, lodoxarmde

PCT/ US2007/ 071520 17 pol yet hyl ene; "nyl on; "and

Adttomictnaling nadgsresil sddigo alabﬂ)@mp@la}hmtsssmmat ar e
either or both insoluble in water and
non- bi odegr adabl e i nclude, without |imtation, 5

si | i conggier BR! p{tégsa& FABE Sith GNANRIVE YAt BS pludil sterilized by any
pol yacrylic aci The punctal plugs described herein

caﬁom@nwgé@eth@dd@lm%& wighoup limitaiden. gihyleng entds, gueclevieg.
200G R t{gﬁr gno? ethﬂg a{l([ gcﬁ}lﬁﬁgt%n ﬂh@lj%bp Ittjepe?abli? llgerlhzatlon is carried

preven
out through gamma radlatlon or use of ethylene oxide.

The punctal plugs can be used to deliver mydriatics and cycloplegics
including, without limitation, atropine sulfate, homatropine, scopolamine HBr,
25 cyclopentolate HCI, tropicamide, and phenylephrine HCI. The punctal plugs can be
used to deliver ophthalmic dyes including, without limitation, rose begal, sissamine

green, indocyanine green, fluorexon, and fluorescein.

The punctal plugs can be used to deliver corticosteroids including, without

30 limitation, dexamethasone sodium phosphate, dexamethasone, fluoromethalone,



di seases and di sorders. Each punctal plug can be used

to deliver at |east one active 10 agent and can be
waized14s3zdel i ver different types of active ageP@BUSH0T/071520

exanpl e, the punctal plugs can be used to deliver

azel astine HCl, enmdastine difunerate, epinastine

HCl, ketotifen funerate, |evocabastine HCIL,

ol opat adi ne HC1l, pheniram ne mal eate, and antazol i ne

phosphate for one or nore of the treatnent,

inhibition, and prevention of allergies. The punctal

pl ugs can be used to deliver 15 mast cell stabili zers,

s u€lhomsyctliabsnceacata, ytepredmb btythorﬁmﬁd iptednisoltio xa¢thtd eprednisolone

tronet ham ne, nedqcromil. sod rol ast

ot AL P e P RGO, GNP lonE 1 4 afioRmelpne Redaeids The puncta

ag?ﬁfgs cﬁﬂ"@e 9o Hsliwvt 8oh-LicAsghl Qﬁtlﬁﬂﬂamﬁ%i’}eége%%tmcludlng,
including, without limtation, ethylene oxide,

Saumothbatimgatiaa) flurbiadifert $ooimym asgrafére diqlﬁenmdlum ketorolac

conbi nation thﬁreof PreferabHY % i églon S d

catPEHAMBNR <Y APEIGRCJARIAY PR ATeHoNsRe 8>raz Y an

et Bydresteipaé.de. The punctal plugs can be used to

del i ver nydrlatlcs and cycl opl egi cs including,

without Iimtation, atropine sulfate, homatropine,

scopol a e

ord phe@% #@51 rpé@g%&%}{ %%%Eed%tggdgﬁ%?er h‘ﬁ%nfetcﬁ%%g%ﬁ{l‘lﬁc%%mg,

10t o wdthbuMehita g Mkmﬁlﬂmlﬂm’dcﬂﬂ bflgxaci, ighfidxacin, ciprofloxacin,
limtation, rose begal, sissam ne ‘green i ndocyani ne
gr &eHamiqiny §piserrzolong diqleminsssoditm sutfiecisimids XrnGorpga:.

&apﬂgﬁé&ﬂgg RikdGh) Yo ER i u&gﬁhﬁm ‘iﬁlﬂs&%{z%if@ NGamine, sodium

I mt ail on, exama asone sodi um
ph sslﬁimtamidedetramhhasbngcychhu@hcdm&tcﬁhh Lomrephalyin,
2007/ 14%?1]/2 C\y Us2007/ 071520 . 18 f| uoronet | one
ac émgristvslagplanigneiitriar g AsiEme pF e HP ¥ F B0 Nat e,

15Pr %ﬁﬂir%kr&ﬁe enBREN NSRIRERAAL Gnd PPy EAREe, | Mexol one,
and fluoci nol one ‘acetoni de. The punctal plugs can be

used to dellver non- ster0|dal anti-inflanmmtory agents
i ncl udi t hout

limtation, flurbipr %en sodi um
supr of erl e s iR R St Rl e R e S of the
CY & @SRAf, liflbhitibARAMMEERNTIBE 8OE1hEo0A Lincladidb ARGt Migaitation,
and bronncrlptlne
epinephrines, including, for example: dipivefrin; alpha-2 adrenergic receptors,

20 including, for example, aproclonidine and brimonidine; betablockers including,
without limitation, betaxolol, carteolol, levobunolol, metipranolol, and timolol;
direct miotics, including, for example, carbachol and pilocarpine; cholinesterase
inhibitors, including, without limitation, physostigmine and echothiophate; carbonic
anhydrase inhibitors, including, for example, acetazolamide, brinzolamide,

25 dorzolamide, and methazolamide; prostoglandins and prostamides including,

without limitation, latanoprost, bimatoprost, uravoprost, and unoprostone cidofovir.

The punctal plugs can be used to deliver antiviral agents, including, without
limitation, fomivirsen sodium, foscarnet sodium, ganciclovir sodium, valganciclovir

30



The punctal plugs can be used to deliver
anti-infective agents including, 10 w thout

WO povi7t1#888Dn, t obranycin, noxifl oxacin, ofl oxacPeil/Uus2007/071520

gati fl oxacin, ciprofloxacin, gentamcin,
sul fi soxazol one di ol am ne, sodi um sul f acet am de,

vanconycin, polynyxin B, am kacin, norfl oxacin,

Wi t hot

5

| evof | oxaci n, sul fisoxazol e di ol am ne, sodi um
sul facetam de tetracycline, doxycycline,
di cl oxacil lin, cephal exin, anoxicillin/clavulante,
ceftriaxone, cefixine, erythronycin, ofloxacin, 15
aZ HCy toifpcidine, gentoairyaidnfansidldvadi Eri mmptahphigs can be used to
yri met The ct al Iu s.can. be use :
ﬁF%ﬁf ?%FEL?ﬂeéthF%?s B’HE‘ ﬁ’oli%lt%ﬁont i acal”i‘f‘e'g[gréﬁ?mracame
' nigjchi 1%1‘0 ThacAMIHET %@ﬂﬁdr@%e&f sotll A GRABK i€ hikf FiMkescein sodium,
imtation, epinephrines, including, for
ex ampb@loxdatp |améﬂuon¢;<01adlph<aum élaleemectg] Idug‘e@apheomsd todgeliver

ot aedaps™ iR agor SRt der i oSS anph6iSticin B

befgacehole, 6Ad k&6EBhazdi€vobunol ol , netipranol ol , and
tinolol; direct motics, |nclud|ng, for exanple,

carbachol and pllocarplne chol i nesterase inhibitors,

| ncl udi e g}“ﬁ‘g&ﬁﬂa r%sl daflbb %Eécﬁ.% éireﬁbéé%ﬁﬁlﬁe%ﬁ i@?lgﬁ&%, without

echot hi op oni C ase

10i nGiidtiog,acétamirgyphen il ccﬁi@ﬁieamta@nh@men nd Azdoasdoie,

15

25 dorzol am de, and et hazol am de; prostogl andi ns and
pr aeqtaypingphken, h@tp{pdﬁcn &auprq,fp@ ngltramaﬁplt a’l{lqedwnctal plugs can be used
I a f

i oA Phsog o O KR o B AR Roride.
anhaphazalﬁneﬁg&lm@llorldnthwb’hghnm lishiparthldride teatlhyairozohne
fo rsen, sodium foscarn t odlun1 i cl ovi

sobidi PG AL PEY BT oling Fypalivofys Pngalgues can be used to deliver

P@(t&f%%@ antlgﬂdﬁgt@ an%l%u'ﬂgéeutltcﬁlls ﬁﬁd}lﬁdlﬁ'g %thoﬁ?bfﬁktﬁ’t‘(éﬂ vitamins A,
and fanciclovir. punctal plugs can be used t

delD, ved E| wean, taures:t gl@tatlmgr,le izeadanthim dattywi.ai dsoand the hke
limtation, tetracai ne HCl, proparacai ne HCI,

propar acai ne HC1 and fl uorescein sodi um benoxinate

and f | ughese@ichgsAdiddiver& By thePRAGKNENLEs @RbeIbHRAILXR contain
di sodi um The punctal plugs can be used to deliver

an?i“flpllﬁg'féllncé‘gbﬁg svithowt |imefptien. sywhetioadglagural polymers, including,

Of ! B&Q Q%B c, pol%ﬁ@i’ﬁc%ﬁbp Soly@n.'ﬁ%%@%o‘i' PAR: '(polyacrylic acid),

25

hydroxymethyl cellulose, glycerine, hypromelos, polyvinylpyrrolidone, carbopol,
propyleneglycol, hydroxypropyl guar, glucam-20, hydroxypropyl cellulose, sorbitol,
dextrose, polysorbate, mannitol, dextran, modified polysaccharides and gums,

phosolipids, and sulphobetains.

The invention will be clarified further by consideration of the following,

non-limiting examples.

30



i traconazol e, and ket ocaonazol e. The punctal plugs can
be used to deliver anal gesics including, wthout 10

WO R0971#88DN, acet am nophen and codei ne, acet anP@DPkN7/071520
and hydrocodone, acetam nophen, ketorolac, ibuprofen,
and tramadol. The punctal plugs can be used to
del i ver vasoconstricors including, without |imtation,
ephedri ne hydrochl oride, naphazoline hydrochloride,

phenyl ephrine hydrochl oride, tgfrahydrozoline
hydrochl ori de, and oxynetazoline. Finally, the punctal
pl ugs can be used to deliver 15 vitam ns,

anti oxi dants, and nutraceuticals including, wthout
l[imtation, vitamns A D, _and E, lutein, taurine,
gl ut at hi one, zeaxanthin, fa ds and the like. The

active agents delivered by Eygn@gqctal pl ugs can be

formul ated to contain excipien

5

s including, wthout
| i mtatidohj0 gytntduet dfcepaihah mlycmpailacnmheywéln 8n avaregeudiynaf,

e G T s

gl ySRMhBIE froRy RIFRIFE} R8s cdiPbimyd wh RYSOr g)Evszto BV AGANFIPO Aikema),

propyl enegl ycol , hydr oxyp guar, glucam 20,
hy @R& X PBrecpypimaiepiost ¢se; aéb&!/ﬁmléiﬂs) il gurify of greater than

pol ysor bate, mannitol, dextran nodi fi ed
pol ysacchari des and guns, phosolipids, and

10s ukphrokieiaadn97 %25 TROMitarends theh Watdd iba twhasdré\iv @tlcro-
further by consideration of the foll owin

anount of epsi

nofoMpeindehiylodglhiey 20900 Somp s dolndystyss inc that was fitted with a
PCH/ 432N Qtzd]'%%gpou%ﬁ (Efs?ff@lnﬁﬁ at@éwn%n& 6% A. 1F&@ovang

ycapr ol act one an average
Nhemnpmnwagpﬂmmnmmnehmst#&ﬂﬂﬂiamdﬂanuaﬁé?@ge M of

approxi mately 10,000 by GPC (available from Al drich)
was conbined with 1.50 g EVA (EVATANETM Arkemm),

15

20

25

30

The fibers were cut into approximately 1.5 mm in length sections and
inserted into the opening of Sharpoint ULTRA™ plug, available from Surgical
Specialties. 70 plugs with drug and 30 placebo each of a 0.6 mm length were made
and 70 drugs with drug and 50 placebo each of a 0.8 mm length were made. To
insert the fiber, each plug was positioned under a stereomicroscope and tweezers
were used to insert a fiber into the opening of each of the plugs. Each plug was then
placed in a glass vial and packed in a pouch. Gamma radiation sterilization was then

performed with a total does of 15 Kgy at about 0.2 Kgy/min.

Example 2
A plug made according to the method of Example 1 that is 0.6 mm in length
and a fiber having a diameter of approximately 0.2 mm and containing 25 % w/w
was placed in a glass vial with 1 cc of phosphate buffered saline having a pH of 7.4.
The vial was placed in an incubator at 37° C and gently agitated. Aliqouts of lcc
were collected at intervals at 3, 8, and 24 hours and then weekly and analyzed for

drug content via HPLC. Figure 11 is a graph depicting the results of the analysis.



and 1.00 g of bimatoprost (Cayman Chem cal s), each

wWth a purity of greater than 10 approximately 97 %
wab@7t#9882ure was then placed in a tw n-screw nPCF/US2007/071520

conmpounder Model No. 20000 from DACA Industries, Inc.

that was fitted wwth a 0.25 mmdie and conpounded for

15 min. at 120 rpmand 67 C . Follow ng conpoundi ng,

the m xture was extruded into fibers at 75 C. 15 The

fibers were cut into approximely 1.5 mmin length

sections and inserted into the opening of Sharpoint

ULTRATM pl ug, available from Surgical Specialties. 70

plugs with drug and 30 pl acebo each of a 0.6 mmlength

were made and 70 drugs with dr g and 50 pl acebo each

of a 0.8 nmlength were madeX aIﬁa3lnsert the fi ber,

each p'99%&@%mﬁ9§&&h&ﬁgﬂ)%E%%ﬂdﬁéﬁE%ﬁ%H@PE&@E@P@nﬁHﬁlbngh

tweezers 20 were used To insert a fib into the

Sopend adibof wilaei aprfroxinetqdy U6 mndeamepdr agd mwaltnh@n?-S % was placed

Pt Setebme 8 i T s 4 PhorPlids SRR sylieRaD R ot BT he via
t otzak piheesintin ihdutse st 7ed @H& ﬁ&ltgl aféﬁl‘i({eﬁl %llgxgﬁt@%ﬁﬂl &c4vere

25 A plug made according to the nethod
t hgellgcsedmt nteryaisis B@trfgtth in Byamplc 2iapd ﬂnﬂamdnfgr éﬂlg content via
di r t 4ng 25 %
w PGB dE REERER KR, AR SRAATR phat e
10buffered saline haV|ng a pHof 7.4. The vial was
pl aced in an incubator at 37 C and gently agitated.
Aliqouts of 1 cc were collected at intervals at 3, 8,
and 24 hours and then weekly and anal yzed for 30 drug
content via HPLC. Figure 11 is a graph depicting the
results of the analysis. W 2007/ 149832
PCT/ US2007/ 071520 21 Exanple 3 A plug nade accordi ng
to the method of Exanple 1 that is 0.9 nmin length 5
and a fiber with an approxinmately 0.6 nm di aneter and
containing 25 %was placed in a glass vial with 1 cc
of phosphate buffered saline having a pH of 7.4. The
vial was placed in an incubator at 37 C and gently
agitated. Aligouts of 1 cc were



collected at intervals as set forth in Exanple 2 and
anal yzed for drug content via HPLC. Figure 12 is a
w@e@ph4ssepi cting the results of the anal ysis. BROI/V&007/071520
2007/ 149832 PCT/ US2007/071520 22 What is clained is:
1. A punctal plug, conprising: a body having a first
end, a second end, and a |ateral surface extending 5
between the two ends; a reservoir contained within the
body, wherein the reservoir cogprises at |east one
openi ng, and contains an active agent-containing
material that conprises at |east one active agent;
anWhehér daimetihe body is i nperneable to the active
agent. 10 2. A punctal plug, conprising: a body
hayi ng fi rﬁai‘ ﬁ‘ndc a second end, and a | ateral
surf ace’ eRt"EHAP & YRWEEN the two ends; a reservoir
cont ai ng®ow hiNifg b lfiest RAEY scbbiar @idNakdelak@SIRuMBES extending
conprises an opening at the first end, the second
en8Ctwsen Hsttiyotomdsif i r st and second ends of the 15
body, and.LANAINDAR Aiih Ve RIS RGERLAL RLDG TRLAILHALS ar
that conprises at Teast one active agent; and wherern
t hécabtaghy dpsningpawineatins dnactiieageat-torgaiaggrhaterdal tHd@omprises at
punctual pl.ug of claim11, wherein the |ateral surface
of 19apePns3qvVhegsnEandout er dianeter that is
subst anWthrelilyth%'b'bﬂﬁf'hsaiﬁlﬂeﬁn%% tg@gcﬁ%el% &fi on of the
| ateral 20 surface has an outer dianeter that is
greater than that of the remainder of the | ateral
unf ace 4 n L..nhl.ug of claim2, wherein the
1Olsat&éral As 1}%2%89%%%%%3/ has an outer dianeter
t hat i sadobgharntg alfiry cad,racaeband ¢ml, sivbptandusfagoedttémiing

of  the | ateral
between ﬁle two ends;

wn

a reservoir contained within the body, wherein the reservoir comprises an
opening at the first end, the second end, or both the first and second ends of the
15 body, and contains an active agent-containing material that comprises at least one
active agent; and

wherein the body is impermeable to the active agent.

3. The punctual plug of claim 1, wherein the lateral surface of the body has an
outer diameter that is substantially circular in shape and a portion of the lateral
20 surface has an outer diameter that is greater than that of the remainder of the lateral

surface

4. The punctual plug of claim 2, wherein the lateral surface of the body has an
outer diameter that is substantially circular in shape and a portion of the lateral
surface has an outer diameter that is greater than that of the remainder of the lateral

25  surface



surface has an outer dianeter that is greater than

that of the remainder of the lateral 25 surface WO
WQ®7119%9832 PCT/ US2007/ 071520 23 5. The puncP@l/ustony071520

of claiml1, 2, 3, or 4, wherein the active

agent-containing material is at |least partially

wat er - sol ubl e, di ssolves over tinme, and rel eases the

active agent through an opening in the reservoir as it

di ssolves. 6. The punctal plug,of claim1, 2, 3, or 4,

wherein the active agent-containing 5 material is

bi odegr adabl e, degrades over tine, and rel eases the

achi ve Afentnatdmhugef claim bpeRi ngr fnvheinithe agtivgiagenigontaining

| 1 n%ﬁe[ag%n§ tleﬁth’ payA'aq aﬁglf_] ?Al%ﬂg%ﬁl%gsﬁ Veg 9&'1111}6 agtl’l 1re?feasgsr the

|naakwb@emuhnm@hanopﬂﬂn@ﬁﬂhbn@&@gn&dahhﬁoamd t he
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rel eased into a tear fluid of the eye. 20 10. The
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9. The punctal plug of claim 1, 2, 3, or 4, wherein when the punctal plug is
inserted into a lacrimal canaliculus of an eye, an opening in the reservoir faces the

eye and the active agent is released into a tear fluid of the eye.

20 10. The punctal plug of claim 1, 2, 3, or 4, wherein when the punctal plug is
inserted into a lacrimal canaliculus of an eye, an opening in the reservoir faces a

nasolacrimal duct and the active agent is released into the nasolacrimal duct.

11. The punctal plug of claim 1, 2, 3, or 4, wherein when the punctal plug is
25 inserted into a lacrimal canaliculus of an eye, an opening in the reservoir faces the

eye and the active agent is released into a tear fluid of the eye and another opening

in the reservoir faces a nasolacrimal duct and the active agent is also released into

the nasolacrimal duct.



eye and the active agent is released into a tear fluid

of the eye and another opening in the reservoir faces
w@2mas¢isarri mal duct and the active agent is aPGDUS2007/071520

rel eased into the nasol acriml duct. WO 2007/149832

PCT/ US2007/ 071520 24 12. A punctal plug for the

delivery of active agent to the tear fluid of an eye

and to a nasol acriml duct, conprising: a body

conprised of a flexible polyneyic material that

confornms to the shape 5 of a lacrimal canalicul us

when the punctal plug is inserted into the |lacrinmal

canaliculus; a reservoir contained within the body,

wherein the reservoir conprises at |east one opening

and contains an active agent-containing material that
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15 14. The punctal plug of claim 13, wherein the reservoir is refilled with a active
agent-containing material comprising at least one active agent that is the same as or
different from the previous active agent after substantially all of the previous active

agent-containing material has dissolved.

15. The punctal plug of claim 19, wherein the active agent-containing material is
20 biodegradable, degrades over time, and releases the active agent through an opening

in the reservoir as it degrades.

16. The punctal plug of claim 13, wherein the reservoir is refilled with an active

agent-containing material comprising at least one active agent that is the same as or



WD 2007/ 149832 PCT/ US2007/ 071520 25 different from
the previous active agent after substantially all of
WO b@7049%892 ous material has degraded. 17. The PCRUs207/071520

plug of claim 12, wherein the active agent-containing
material is 5 insoluble in water and

non- bi odegradabl e and the active agent passively
diffuses fromthe material through an opening in the
reservoir. 18. The punctal plug of claim 12, wherein

the reservoir and the body are coterm nous. 10 19.
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The punctal plug of claim 12, wherein when the punctal
plug is inserted into the lacriml canaliculus an
opening in the reservoir faces the eye and the active
agent is released into the tear fluid of the eye. 15
20 diffement piome thalpropiony astive hganhpfier submientiaily alliod thet previous
pu%?&%hlﬁé&ﬁ%%ﬁﬁi nserted into the |acrimal

canal i cul'Us &n SSEning in the reservoir faces the
nasol acri mal duct and the active agent is rel eased

in t he, nasol,acr i duc 1. .The nct al | ug. of .
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reservoir faces the eye and the active agent is
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opening in the reservoir faces the nasol acrinal duct

and the active agent is also released into the
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a body having a first end, a second end, and a |latera
sufPigEBINgYt-endi ng between the two ends; WO

007/ 149832 PCT/ US2007/ 071520 26 a reservoir

contai ned wthin the body, wherein the reservoir

coipr i sd&he atinctal plug of claim 12, wherein when the punctal plug is inserted into

the lacrimal canaliculus an opening in the reservoir faces the eye and the active

agent is released into the tear fluid of the eye.
20. The punctal plug of claim 12, wherein when the punctal plug is inserted into
the lacrimal canaliculus an opening in the reservoir faces the nasolacrimal duct and

the active agent is released into the nasolacrimal duct.

21. The punctal plug of claim 12, wherein when the punctal plug is inserted into

20 the lacrimal canaliculus an opening in the reservoir faces the eye and the active

agent is released into the tear fluid of the eye and another opening in the reservoir
faces the nasolacrimal duct and the active agent is also released into the nasolacrimal

duct.

22. A punctal plug, comprising:

25 a body having a first end, a second end, and a lateral surface extending

between the two ends;



| east one opening, and contains an active
agent-containing material that is a fiber or 5

WO piwen4d8ske structure conprising at | east one BCIL/USM07/071520
agent; and wherein the body is inperneable to the
active agent. 23. The punctual plug of claim 22,
wherein the |l ateral surface of the body has an outer
di aneter that is substantially circular in shape and a
portion of the lateral surfacg has an outer dianeter
that is greater than that of the remai nder of the
|ateral 10 surface 24. The punctual plug of claim 22,
wherein the reservoir contains a fiber that conprises

about O to about 100 wei ght rcen
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23. The punctual plug of claim 22, wherein the lateral surface of the body has an
outer diameter that is substantially circular in shape and a portion of the lateral
surface has an outer diameter that is greater than that of the remainder of the lateral

10  surface

24. The punctual plug of claim 22, wherein the reservoir contains a fiber that
comprises about 0 to about 100 weight percent of polycaprolactone and about 100

to about 0 weigh percent of ethylene vinyl acetate.

25. The punctual plug of claim 22, wherein the reservoir contains a fiber that
15 comprises about 50 weight percent of polycaprolactone and about 50 weight percent

of ethylene vinyl acetate.



