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particular, the grafts and stent-grafts of the present invention provide for the deliv-
ery of a therapeutic agent into a flow conduit in the body. The inflatable porous
implants provide for direct delivery of larger, more precise dosages of drugs over
longer administration periods into the body. Moreover, these inflatable porous im-
plants are often flexible when inserted and have a low profile delivery configura-
tion for easy placement. The implants of the present invention further provide a
mechanical or structural function in addition to drug delivery in a single integrated
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INFLATABLE POROUS IMPLANTS AND METHODS
FOR DRUG DELIVERY

BACKGROUND OF THE INVENTION
1. Field Of The Invention

[0001] The present invention relates generally to medical devices and methods. More
particularly, the present invention provides inflatable porous implants, such as grafts, stent-

grafts, and bladders, as well as methods and kits for drug delivery.

[0002] Disorders of vessels and organs have created a need for prosthetic grafts or stent-
grafts to repair or replace the function of the diseased vessels and organs. Of particular

interest to the present invention are prosthetic devices that provide for the treatment of

disease or injury that potentially compromises the integrity of a flow conduit in the body. For
example, the prosthetic devices are useful in treating indications in the cardiovascular system,
including thoracic and abdominal aortic aneurysms, arterial dissections (such as those caused
by traumatic injury), etc. as well as indications in the digestive system (bile ducts, esophagus,
and like structures in the gastrointestinal tract), respiratory system (bronchi, trachea, and the
like), reproductive system (fallopian tubes, uterus, and the like), urinary system (urethral,
ureteral, and the like), and other systems of the human body. The prosthetic grafts or stent-
grafts reestablish or recreate the natural flow of the vessel or organ to be repaired, replaced,

or bypassed.

[0003] While prosthetics grafts or stent-grafts have enjoyed some degree of success,
enhancements to such implantable devices would be advantageous. In particular, one
improvement is providing direct delivery of a therapeutic agent into the flow conduit in the
body via the implantable prosthetic. In some instances, grafts for abdominal aortic
aneurysms or other blood vessel aneurysms may suffer from complications such as
thrombosis formation which may lead to occlusion of the graft; stent-grafts in general may
provoke hyperplasia, which in turn may lead to failure of the graft. In such instances, the

delivery of a therapeutic agent to treat or prevent such complications is especially useful.

[0004] To meet this need, various types of implantable devices have been designed to

deliver agents directly into flow conduits in the body. Local delivery of therapeutic agents is
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advantageous over systemic administration for several reasons. First, local delivery enables
appropriate dosages of the therapeutic agent to be achieved at a target site without subjecting
other non-target vessels or organs to such agents. Second, the local concentration of the
therapeutic agent can be much higher than can normally be achieved by systemic
administration. Third, local delivery allows the therapeutic agent to focus on target tissue

that might otherwise be slow to absorb the agent.

[0005] Direct administration of therapeutic agents primarily has been accomplished
through the use of catheter injection or coated prosthetic devices. Direct administration of a
therapeutic agent through a catheter typically requires that the catheter be in place in the body
for the entire duration of drug delivery. As such, catheter injection treatment primarily is
suited for short duration treatments. Coated prosthetic devices, such as stents, grafis, or other
implants, are also widely utilized. While such coatings have achieved varying levels of
success, some drawbacks are apparent. In particular, coating prosthetic devices involves a
complex manufacturing process and in some instances the coating may be abraded off during
assembly (e.g., passage of a stent through a delivery catheter or sheath) or deployment of the
prosthetic. Another concern related to coated prosthetic devices is that the dosage amount,
precision, and duration of drug delivery may also be limited by the coating itself, which

typically represents a small fraction of a total mass of the implant.

[0006] For theses reasons, it is desirable to provide improved implantable devices and
methods for delivering a therapeutic agent into a flow conduit in the body. In particular, it is
desirable to provide improved implantable devices and methods that directly deliver larger,
more precise doses of drugs over longer administration periods into the body. It is further
desirable to provide implantable devices that are flexible and have a small profile for easy
placement. Itis still further desirable to provide integrated implantable devices that serve a

mechanical or structural function in addition to drug delivery.

2. Description Of The Background Art

[0007] Methods and apparatus for releasing active substances from implantable and other
devices are described in U.S. Patent Nos. 6,652,581; 6,652,575; 6,616,650; 6,613,084;
6,613,083; 6,613,082; 6,599,275; 6,554,857; 6,545,097; 6,537,195; 6,521,284; 6,471,980;
6,471,687; 6,409,716; 6,387,124; 6,379,382; 6,379,381; 6,364,856, 6,361,780; 6,358,276;
6,355,063; 6,355,055; 6,328,762; 6,316,522; 6,306,165; 6,254,632; 6,251,136; 6,240,616;
6,165,210; 6,096,070; 6,004,346; 5,972,027, 5,843,069; 5,609,629; 5,443,458; 5,411,550;
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5,383,928; U.S. Publication Nos. 2003/0143330; 2003/0074048; 2003/0060871;
2003/0036794; 2003/0033007; 2003/0033004; 2003/0028243; 2003/0004565; 2002/0138048;
2002/0120326; 2002/0103527; 2002/0099434; 2002/0098278; 2002/0091440; 2002/0082685;
2002/0082682; 2002/0082680; 2002/0082552; 2002/0042645; 2002/0037145; 2002/0026235;
2001/0041928; PCT Publication Nos. WO 2004/004603 A1; WO 03/082360 Al; WO
03/043539 A1; WO 03/026713 A 1; WO 01/52914 A1; EP Patent Application Nos. EP 1 360
967 A1; EP 1121 945 A1; EP 0997 115 B1; EP 0 747 069 B1.

[0008] The full disclosures of each of the above-mentioned references are incorporated

herein by reference.

BRIEF SUMMARY OF THE INVENTION
[0009] The present invention provides inflatable porous implants, such as grafts, stent-
grafts, and bladders, as well as methods and kits for drug delivery. In particular, the grafts
and stent-grafts of the present invention provide for the delivery of a therapeutic and/or
diagnostic agent into a flow conduit in the body. The inflatable porous implants may provide
for direct delivery of larger, more precise dosages of drugs over longer administration periods
into the body. Moreover, these inflatable porous implants are often flexible when inserted
and have a low profile delivery configuration for easy placement. The implants of the present
invention may further provide a mechanical or structural function in addition to drug delivery

in a single integrated structure as will be described in detail below.

[0010] The inflatable porous grafts and stent-grafts of the present invention are capable of
repairing, replacing, or bypassing a diseased flow conduit or portion thereof in the body.
Typically, such grafts and stent-grafts are implantable in any blood vessel in the patient's
vasculature, including arteries (such as the aorta), veins, as well as in previously implanted
grafts, shunts, fistulas, and the like. In such instances, the prosthetic devices are useful in
treating several indications in the vascular system, including thoracic and abdominal aortic
aneurysms, arterial dissections, thoracic or peripheral arterial aneurysms, other blood vessel
aneurysms, vascular diseases, other diseased or anomalous blood vessels, diseased saphenous
vein grafts in coronary arteries, etc. However, it will be appreciated that the devices of the
present invention are not limited to deployment and/or implantation in the vasculature. For
example, the grafts and stent-grafts of the present invention may be useful in treating other

indications in the digestive system (bile ducts, esophagus, and like structures in the
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gastrointestinal tract), respiratory system (bronchi, trachea, and the like), reproductive system
(fallopian tubes, uterus, and the like), urinary system (urethral, ureteral, and the like) and

other systems of the human body.

[0011] In one aspect of the present invention, a graft comprises a graft body section and an
inflation medium. The graft body has a proximal end, a distal end, and defines at least one
inflatable porous channel or cavity. The inflation medium includes at least one therapeutic
agent configured to be introduced into the inflatable channel. Exemplary grafts that may be
utilized with the present invention are described in detail in U.S. Patent No. 6,395,019 and
co-pending U.S. Patent Application Serial No. 10/327,711, both of which are assigned to the
assignee of the present application and incorporated herein by reference. Other grafts may be
utilized with the present invention; for instance, those described in U.S. Patent Nos.
5,871,537 to Holman et al., U.S. Patent No. 5,151,105 to Kwan-Gett, U.S. Patent No.
5,156,620 to Pigott, U.S. Patent No. 6,007,575 to Samuels, U.S. Patent No. 6,312,462 to
McDermott et al, and U.S. Patent Application Serial No. 09/978,383 to Sherry (filed Oct. 16,

2001), the entirety of each is incorporated herein by reference.

[0012] The at least one therapeutic agent is capable of being transported from the inflation
medium through a wall of the porous channel and released into a body lumen, such as a blood
vessel in the patient's vasculature. The at least one agent may be configured to be released
into the body from either a luminal or abluminal surface of the graft body section. The at
least one agent may comprise a variety of agents that serve any therapeutic purpose
depending on the particular indication being treated by the graft. For example, the agent may
comprise one or more agents selected from the group consisting of an endothelialization
promoting agent, an angiogenesis promoting agent, an anti-thrombotic agent, an anti-
aneurysmal agent, an anti-infection agent, an anti-inflammatory agent, an anti-restenosis

agent, a chemotherapeutic agent, and an anti-cancer agent.

[0013] The porous channel may have varying levels of porosity so as to provide for
controlled and/or programmed drug delivery into the body lumen. The graft body section
may comprise any biocompatible material capable of providing transport across its surface.
For example, the graft body section may comprise one or more materials selected from the
group consisting of a fluoropolymer, a polyethyleneterephthalate, a polyvinylchloride, a
polyurethane, a polyolefin, and a polyamide. The graft body section may specifically

comprise expanded polytetrafluoroethylene, perforated polytetrafluoroethylene, or other
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synthetic material. Methods and devices for manufacturing such grafis are described in more
detail in International Patent Application No. PCT/US02/40997, assigned to the assignee of

the present application and incorporated herein by reference.

[0014] The at least one channel may comprise one or more features selected from the group
consisting of helical spirals, longitudinal or linear channels, and circumferential rings that
may extend between the graft ends, just a portion of a length of the graft, or just around the
distal or proximal ends of the graft. Other orientations such as interconnecting grids or rings,
serrated patterns, staggered or discontinuous patterns, non-linear or wave-type patterns may
also be suitable alone or in combination with the above-mentioned channel configurations.
Further, the graft may also comprise at least one inflatable porous cuff disposed at the
proximal end, distal end, or both ends of the gréﬁ body section and optionally may be in fluid
communication with the at least one channel and containing the inflation medium. The one
or more channels and cuffs provide a sufficiently stiff structure when inflated, which helps to
support the graft body section and serves to recreate or reestablish a natural flow conduit in
the body. Additionally, the one or more inflated channels and cuffs may provide a
conformable surface to seal the graft against any leaks and may help to prevent kinking of the
device. Kink-resistant grafts and endoleak management is described in more detail co-
pending U.S. Patent Application Serial Nos. 10/384,103 and 10/691,849, respectively, both of
which are assigned to the assignee of the present application and incorporated herein by

reference.

[0015] The inflation medium typically but not necessarily comprises a therapeutic agent-
carrying host polymer. The therapeutic agent is released from the polymer in a controlled
fashion. The therapeutic agent is capable of being released by diffusion through the host
polymer or alternatively by degradation or decomposition of the host polymer. In the case of
polymer release via degradation, the graft body section comprises biocompatible material
capable of inhibiting transport of a bulk of the host polymer. In general, porosity of the
channel and/or diffusion or degradation characteristics of the host polymer may be modified
to achieve a desired release rate for the therapeutic agent. Typically, the quantity of agent
releasable into the body lumen ranges in the microgram to milligram levels, roughly from
about 10 micrograms to about 100 milligrams or more. The therapeutic agent is configured
to be transported into a body lumen in a time period ranging from about less than a week to

about several or many months, roughly from about seven days to about twelve months.
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[0016] The host polymer may generally comprise any biocompatible material that is
capable of being introduced into the inflatable channel before, during, or after graft
deployment and/or implantation. For example, the host polymer may be used to inflate the
graft after it has been deployed from a delivery catheter but prior to actual implantation in the
situs. The host polymer may comprise one or more materials selected from the group
consisting of polyethylene glycol, polyethylene glycol diacrylate, ethoxylated
trimethylolpropane triacrylate, pluronic polyoxymer, acrylamide, polyethylene oxide,
polyvinyl alcohol, polyethylene-co-vinyl alcohol, polyacrylic acid, polyethylene-co-acrylic
acid, polyethyloxazoline, polyvinyl pyrrolidone, polyethylene-co-vinyl pyrrolidone,
polymaleic acid, polyethylene-co-maleic acid, polyacrylamide, and polyethylene oxide-co-
polypropylene oxide. The inflation medium may comprise a liquid and may either remain a
liquid after injection or may thereafter solidify due to a phase change or formation of cross-
links. In the latter case, the inflation medium may comprise a curable liquid having a cure
time ranging from about three minutes to about twenty minutes and a post-cure elastic

modulus ranging from about 50 psi to about 400 psi.

[0017] In another aspect of the present invention, a stent-graft is provided comprising a
graft body section having a proximal end, a distal end, and defining at least one inflatable
porous channel therebetween. A connector member is affixed to the proximal or distal end of
the graft body section, the connector member comprising one or more connector elements. A
stent comprising one more proximal stent connector elements is coupled to the one or more
connector member connector elements. An inflation medium including at least one

therapeutic agent is configured to be introduced into the inflatable channel.

[0018] In yet another aspect of the present invention, methods for delivering a therapeutic
agent are provided. One method comprises providing a graft body section having a proximal
end, a distal end, and defining at least one inflatable porous channel. The graft body is
implanted in a body lumen. The porous channel is inflated or injected with an inflation
medium including at least one therapeutic agent. The graft may be surgically implanted by
standard surgical techniques or implanted by endoluminal or other modes of delivery.
Typically, the porous channel is inflated before, during, or after graft deployment and/or
implantation. The graft delivery system, an example of which is described in more detail in
co-pending U.S. Patent Application Serial No. 10/686,863, assigned to the assignee of the
present application and incorporated herein by reference, is then disconnected and removed

from the body, leaving the implant in place for releasing the agent into the body for a period
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of time thereafter. The therapeutic agent is transported from the inflation medium through
the porous channel and the agent is released into the body lumen from a luminal or abluminal
surface of the graft body section. The porous channel comprises expanded or perforated
polytetrafluoroethylene having varying levels of porosity. The inflation medium comprises a
therapeutic agent-carrying host polymer that further releases the therapeutic agent by
diffusion or degradation processes. Generally, the graft body section inhibits transport of a
bulk of the host polymer. According to the invention, a useful host polymer may comprise
polyethylene glycol that is injected as a liquid and has a cure time ranging from about three
minutes to about twenty minutes and a post-cure elastic modulus ranging from about 50 psi to

about 400 psi.

[0019] In still another aspect of the present invention, kits comprising a graft and
instructions on how to implant and inflate the graft for delivery of a therapeutic agent are
provided. Such kits may also include a source of the inflation medium containing the at least
one therapeutic agent. The graft may comprise any of the delivery structures described
herein, while the instructions for use will generally recite the steps for performing one or
more of the above-described methods. The instructions will often be printed, optionally
being at least in part disposed on packaging. The instructions may alternatively be contained
in a videotape, compact disk, digital video disk, , other machine readable format or code, a
graphical representation, or the like showing and/or reciting any of the above-described

methods.

[0020] The drug delivery mechanism of the present invention may be implanted in a
number of different implantable devices. While the discussion above has been directed to
grafts and stent-grafts, it will be appreciated that other inflatable porous implant devices may
be utilized for the delivery of the therapeutic agents. In particular, inflatable porous bladders
may be employed having a saccular or tubular configuration. The bladders are permanent in
that they are implantable at a treatment site for an indeterminate and potentially lengthy
period of time. The bladders may be applied to the vasculature (e.g., blood vessels) or to
other body lumens, organs, and tissue structures in the body such that its presence does not
adversely affect any bodily functions, and typically the bladder performs some mechanical
function in addition to serving as a drug delivery platform. The bladders may additionally be
occlusive, such as for blocking the fal'lopian tubes, or applied in other capacities, such as for

tissue bulking, treatment of urinary incontinence, treatment of cancer, birth control treatment,
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sinus implant, prosthetic in cosmetic or plastic surgery, supporting spine structure, controlled

flow or on-off valve in a lumen or duct, and similar applications.

[0021] In one embodiment, an inflatable porous implant suitable for implantation in a
human body may generally comprise an inflatable porous bladder having a substantially non-
elastic bladder wall defining a volume. At least one bladder wall opening is provided for
introduction of an inflation medium including at least one therapeutic agent. At least one
bladder wall closure for each of the at least one bladder openings is also provided for
maintaining the inflation medium within the volume. The bladder wall and inflation medium
may be selected to deliver the desired therapeutic agent to the locale of the implant site.
Exemplary inflatable implants that may be utilized with the present invention are described in
detail in co-pending U.S. Patent Application Serial No. 10/461,853, assigned to the assignee
of the present application and incorporated herein by reference. The inflatable porous
bladder may comprise any of the materials discussed above with respect to the inflatable
porous graft channel as well as employ any of the above-mentioned characteristics with
respect to transport and porosity of such implant materials. Similarly, the inflation medium,
the therapeutic agent, various modes of release, agent dosages and durations may be used in

this embodiment as previously described.

[0022] In another embodiment, an occlusive bladder may be positionable at a treatment
location or situs in the patient body via a catheter, surgic al implantation, or other implantation
technique. In this example, the inflation medium could be used to inflate the bladder to
occlude the vessel as well as to deliver a therapeutic agent. The agent may comprise
thrombotic agents to reduce the risks of leaks around the occludant, cellular in-growth agents
to enhance the permanence of the hemostatic seal provided by the occludant, and/or other
agents that provide other therapeutic benefits to the tissue surrounding the bladder. The
inflation medium may further comprise embolic compositions that serve this dual role of
acting as a mechanical obstruction to reduce or block the flow of fluid through the body
lumen, and acting as a reservoir of therapeutic agent for local delivery to the region of the
target embolization site. The embolic composition may comprise polyethylene glycol
diacrylate, ethoxylated trimethylolpropane triacrylate, or polypropylene glycol diacrylate in
combination with pentaerthyritol tetra 3(mercaptopropiomnate) and a physiologically
acceptable buffer solution. Embolic materials that may be used in conjunction with the
present invention are described in detail in co-pending U .S. Patent Application Serial No.

10/ (Attorney Docket No.: 021630-005700US), entitled "Methods,
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Compositions, and Devices for Embolizing Body Lumnens," filed January 7, 2004, the

complete disclosure of which is incorporated herein by reference.

[0023] In this dual-role embodiment, the therapeutic agent may initially be contained
throughout the volume of the embolic composition, and may be contained either as a
suspension, a mixture, or by being chemically bonded to one of the components of the
embolic composition. The therapeutic agent may be bonded to the backbone or arm of a
component of the embolic composition. For example, the therapeutic agent can be bonded to
the polyethylene glycol backbone. Some exemplary drugs and methods for attaching the
drugs to the embolic composition are described in J.M. Harris, "Laboratory Synthesis of
Polyethylene Glycol Derivatives, " Journal of Macromolecular Science-Reviews in
Macromolecular Chemistry, vol. C-25, No. 3, pp. 325-373, Jan. 1, 1985; J. M. Harris, Ed.,
"Biomedical and Biotechnical Applications of Poly(Ethylene Glycol) Chemistry", Plenum,
New York, pp. 1-14, 1992; Greenwald et al., "Highly Water Soluble Taxol Derivatives: 7-
Polyethylene Glycol Carbamates and Carbonates:", J.Org.Chem., vol. 60, No. 2, pp. 331-336,
1995, Matsushima et al., "Modification of E. Coli Asparaginase with 2,4-Bis(O-
Methoxypolyethylene Glycol)-6-Chloro-S-Triazine (Activated PEG.sub.2); Disappearance of
Binding Ability Towards Anti-Serum and Retention of Enzymic Activity," Chemistry
Letters, pp. 773-776, 1980; and Nathan et al., "Copolymers of Lysine and Polyethylene
Glycol: A New Family of Functionalized Drug Carriers," Bioconjugate Chem. 4, 54-62
(1993), each of which are incorporated herein by reference. The therapeutic agent could be
mixed in with one of the components during manufacturing or could be stored separately and
mixed with the other polymer components prior to use. The embolic compositions may be
formed by in vivo polymerization by a Michael addition process as described in PCT
Publication Nos. WO 00/44808 entitled “Biomaterials formed by Nucleophilic Adcﬁtion
Reaction to Conjugated Unsaturated Groups” to Hubbell and WO 01/92584 entitled
“Conjugate Addition Reactions for the Controlled Delivery of Pharmaceutically Active
Compounds” to Hubbell et al., the full disclosures of which are incorporated herein by

reference.

[0024] According to the invention, the inflatable implant having a porous volume (e.g.,
graft channel or bladder) containing the agent-carrying host polymer has the capability to
allow for larger, more precise dosages of agents to be delivered over longer administration
periods into the body as the agent-carrying host polymer may, but not necessarily, represent a

substantial fraction of a total mass of the implant. The implantable graft and bladder devices
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of the present invention may also be easier to place or implant in the body since the host
polymer may be loaded into the channel or bladder during or after deployment of the implant
so that the device may be inserted in a flexible and low-profile state. Once deployed, the
implant may be made more rigid by the injection of the inflation medium. Moreover, such
inflatable channels or bladders for drug delivery alleviate any concerns that the agent may be
abraded off during placement. Further, the graft and bladder implants of the present
invention provide a mechanical or structural function in addition to a drug reservoir function
in a single integrated structure. For example, the inflated channels and/or cuffs of the graft
body may provide a flow conduit in the body. In the case of the bladder, when injected with

the inflation medium it may serve to occlude a body lumen or be utilized for tissue bulking.

[0025] A further understanding of the nature and advantages of the present invention will

become apparent by reference to the remaining portions of the specification and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] The following drawings should be read with reference to the detailed description.
Like numbers in different drawings refer to like elements. The drawings, which are not
necessarily to scale, illustratively depict embodiments of the present invention and are not

intended to limit the scope of the invention.

[0027] Fig. 1 shows an inflatable porous graft in a deployed configuration according to one

embodiment of the present invention.

[0028] Fig. 2 shows a cross sectional view of an implantable graft in a vessel wall

according to another embodiment of the present invention.

[0029] Figs. 3A and 3B are partial cross sectional views of Fig. 2 illustrating transport of a

therapeutic agent.

[0030] Figs. 4A-4C are partial cross sectional views of an implantable graft body section
having a dual-chamber cuff/channel configuration according to another embodiment of the

present invention.

[0031] Fig. 5 illustrates a kit according to still another embodiment of the present

invention.

10



10

15

20

25

30

WO 2005/074547 PCT/US2005/002741

DETAILED DESCRIPTION OF THE INVENTION
[0032] Fig. 1 shows an inflatable porous graft 10 in its deployed configuration. Unless
otherwise stated, the terms "graft" or "stent-graft" are used herein to refer to a prosthesis
capable of recreating or reestablishing a natural flow conduit in the diseased vessel or organ
to be repaired, replaced, or bypassed, including generally tubular and bifurcated devices and
any components attached or integral thereto. For purposes of illustration, the graft
embodiments described below are assumed to be most useful in the endovascular treatment of
abdominal aortic aneurysms (AAA). For the purposes of this application, with reference to
the graft devices, the term “proximal” describes the end of the graft that will be oriented
towards the oncoming flow of bodily fluid, typically blood, when the device is deployed
within a body passageway. The term “distal” therefore describes the graft end opposite the
proximal end. It will be appreciated that the above depictions are for illustrative purposes
only and do not necessarily reflect the actual shape, size, dimensions, or particular
configurations (cuff, channel, graft shape, connector members, stents, fill port bridges,
proximal and distal necks, etc. as well as individual configurations thereof) of the graft 10.
As such, the embodiments shown and described herein are merely exemplary and may vary
widely while remaining within the scope of the present invention. In addition, aithough the
stent-graft embodiments of the present invention shown herein indicate sealihg, stiffness-
providing, and other mechanical and clinical benefits of the inflatable channel or channels,
such benefits need not be realized to be within the scope of the present invention. For
instance, although graft 10 is shown with connector members 30, 36 and stents 32, 38, such

features are optional. This applies to all depictions and embodiments herein.

[0033] Asillustrated in Fig. 1, the graft 10 has a proximal end 12 and a distal end 14 and
comprises a tubular structure or graft body section 16. The graft body section 16 has a
proximal end 13 and a distal end 15 and forms a longitudinal lumen 18 configured to confine
a flow of fluid therethrough and may range in length from about 5 cm to about 30 cm,
specifically from about 10 cm to about 20 cm. The graft body section 16 further defines at
least one inflatable porous channel 20 or cavity comprising, in this example, a longitudinal
channel or spine in fluid communication with a series of approximately parallel
circumferential channels or rings. An inflation medium 22 including at least one therapeutic

agent 46 is configured to be introduced into the inflatable channel 20 (see Fig. 2).

[0034] The channel 20 or channels may enhance the graft body section 16 stiffness upon
their inflation, may help to prevent kinking of the graft body section 16, and may also
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facilitate deployment of the graft 10 within a patient’s body passageway. The longitudinal
and radial dimensions of the inflatable channel 20 may vary as necessary both among
different graft body sections and even within a single graft body section, depending on the
indication for which graft 10 is intended to treat. Further, the inflatable channel 20 may be
oriented at various angles with respect to the longitudinal axis 25 of graft body section 16,

and the channel pitch may vary as necessary.

[0035] The inflatable channel 20 or channels may take on longitudinal and/or |
circumferential configuration or configurations, in any combination, with respect to the graft
body section as illustrated. Other orientations such as helical spirals or interconnecting grids
or rings may also be suitable alone or in combination with any of the other configurations as
well. The inflatable channel or channels may also have a serrated pattern to provide kink
resistance or folding resistance. The serrated inflatable channel may be disposed helically,
circumferentially, in an annular rib and spine configuration, or the like. Kink resistance of
such inflatable channels may be enhanced due to the ability of the serrations to hinge so as to
prevent the formation of longitudinal folds. In some instances, the serrations may have
differing inner and outer radii. Further, the channels that connect the circumferential rings
may alternatively have a staggered or discontinuous longitudinal channel or spine to promote
flexibility of the graft body or limb. The longitudinal channel or spine that interconnects the
inflatable channels may also take on a nonlinear or wave-type configuration so as to allow for
improved compression in the graft longitudinal direction. Such a configuration may further

reduce the potential for the graft to kink during foreshortening.

[0036] A proximal inflatable porous cuff 26 and a distal inflatable porous cuff 28
optionally may be further provided. The proximal and distal cuffs 26 and 28 are in fluid
communication with the inflatable channel 20, forming a network of inflatable cuffs and
channels in fluid communication with each other. Fill port 24 is in fluid communication with
the proximal cuff 26, the distal cuff 28, and the inflatable channel 20, adding to this network
for the introduction of the inflation medium 22 into the graft body section 16. The cuffs 26
and 28 may be configured to provide a sufficiently stiff structure when inflated which help to
support the graft body section 16 and provide a conformable surface to seal the graft 10
against the interior surface of the vessel in which it is deployed. Sealing helps prevent
transmission of hemodynamic pressure to the aneurysm as well as prevents the flow of fluid

such as blood around an outer surface of the graft body section 16.
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[0037] The inflatable cuffs 26 and 28 may be disposed in any number of configurations.
For instance, cuffs 26 and 28 may be disposed i1 an axisymmetric cylindrical pattern around
a proximal end and/or a distal end of the graft body. Alternatively, the proximal and distal
sealing cuffs may take on a serrated configuration. Serrated inflatable cuffs have the
advantage of not being as susceptible to compression folding so that the graft is less semnsitive
to changes in the diameter of the body lumen. T he serrated inflatable cuffs may comprise a
zigzag channel that defines a plurality of apices. When inflated, the serrated inflatable cuffs
of the present invention are less sensitive to in-folding that can be caused by diametric
interference of the graft with the body lumen. F-urther, the serrated inflatable cuffs may
comprise varying radii in the serrations to further reduce the potential for undesirable in-

folding in clinical applications in which in-foldixag is a possibility.

[0038] Configurations in which multiple porouis channels, cuffs, or any combination of
porous channels or cuffs and non-porous channes1s or cuffs are present in the same graft body,
each or all of which may be separately inflatables with the same or different inflation m edia,
are within the scope of the present invention. For example, an alternative embodiment of a
graft body of the present invention (not shown) rmay comprise one or more felatively non-
porous channel or channels that is inflatable with a first inflation medium not having a
therapeutic agent. Such a channel or channels serves other functions in the graft body, such
as graft sealing, kink-resistance, etc. This same graft body may additionally comprise ©ne or
more relatively porous channel or channels, not in fluid communication with the non-p orous
channel or channels, and that is separately inflatable (through, e.g., one or more separate fill
ports) with a different inflation medium carrying a therapeutic agent for delivery to the target

area as described herein.

[0039] Other configurations in which such a gxaft body section comprises multiple
combinations of a porous and/or non-porous cuff or cuffs that may or may not be in fluid
communication with one or more of the porous or non-porous channel or channels are also
within the scope of the present invention. For instance, a graft body section may compxise a
non-porous proximal and distal cuffs that are in £luid communication with each other tharough
a spine or channel so that they may be inflated w-ith an inflation medium not comprising a
therapeutic agent. Such cuffs would primarily serve a sealing function when deployed, for
instance, to treat an abdominal aortic aneurysm. Alternatively, the proximal cuff may be
made porous and not in fluid communication with the non-porous distal cuff for separate

delivery (via a separate fill port) of a different inflation media comprising a therapeutic agent
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into the proximal region of the graft body section for treatment in a targeted body lumen
portion. This graft body section may even further or alternatively comprise, for example, two
separately inflatable porous channels that are not in fluid communication with the cuff
network or networks. Each of these porous channels may be configured to deliver two
different therapeutic agents via different inflation media; alternatively, one of the channels
may be non-porous yet not in fluid communication with the cuffs for inflation with a third
inflation medium not having a therapeutic agent but having different mechanical properties

upon curing to tailor its mechanical function, e.g., to optimize kink-resistance.

[0040] Other combinations of multiple, interconnected or separately-networked porous and
non-porous cuffs, channels, and their inflation media, etc. are within the scope of the present

invention.

[0041] The particular configuration shown in Fig. 1 of graft 10 also comprises optional
features as follows: a twelve-crown or twelve-apex proximal connector member 30, a two-
stage six- and three-crown proximal stent 32, proximal neck portion 31, distal neck portion
34, distal connector member 36, and distal stent 38. Distal connector member 36 and distal
stent 38 are analogous to connector member 30 and proximal stent 32 except that the distal
stent is a single-stage and its optional barbs face in the opposite, or proximal direction
relative to the barbs 40 of proximal stent 32. Distal connector member 36 is affixed or
attached to distal stent 38 and the proximal connector member 30 is affixed or attached to
proximal stent 32. In turn, proximal and distal connector members 30 and 36 may be
attached to, affixed to, formed integrally with tubular structure or graft body section 16, or
more typically, with proximal and distal neck portions 31 and 34, respectively. Distal
connector member 36 further comprises an optional fill port bridge 42. Proximal neck
portion 31 has an inlet axis 27 that forms an inlet axis angle o in relation to graft body section
longitudinal axis 25. This angled inlet axis 27 allows the graft to better conform to the
morphology of a patient’s vasculature in patients who have an angled vessel morphology.
The optional connector members 30 and 36 and stents 32 and 38 may be manufactured from

conventional medical grade materials.

[0042] The network of the inflatable porous channel 20 and cuffs 26 and 28 is inflated,
most usefully in vivo, by introduction or injection of a material that may comprise one or
more of a solid, fluid (gas and/or liquid), gel or other medium. For example, the inflation

medium 22 may comprise a liquid so that it can be loaded into the channel 20 during or after
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graft 10 deployment. The inflation medium 22 may either remain a liquid after injection or
may thereafter solidify into an elastic material that is compliant due to, e.g., a phase change
or formation of crosslinks. In the latter case, the inflation medium 22 may comprise a curable
liquid having a cure time ranging from about three minutes to about twenty minutes and a

post-cure elastic modulus ranging from about 20 psi to about 400 psi.

[0043] According to the invention, a useful inflation medium 22 comprises a therapeutic
agent-carrying host polymer. The host polymer 22 includes one more materials selected frrom
the group consisting of polyethylene glycol, polyethylene glycol diacrylate, ethoxylated
trimethylolpropane triacrylate, pluronic polyoxymer, acrylamide, polyethylene oxide,
polyvinyl alcohol, polyethylene-co-vinyl alcohol, polyacrylic acid, polyethylene-co-acrylic
acid, polyethyloxazoline, polyvinyl pyrrolidone, polyethylene-co-vinyl pyrrolidone,
polymaleic acid, polyethylene-co-maleic acid, polyacrylamide, polypropylene oxide,
polyethylene oxide-co-polypropylene oxide, or similar materials, including functionalized
derivatives thereof. The inflation medium 22 may further include a buffer such as
glycylglycine or N—[2—hydroxyethyl]pipefazine-N “-[2-ethanesulfonic acid] (HEPES) as well
as a strong nucleophile selected from the group consisting of a thiol or a group containing a
thiol. Saline or another inert biocompatible liquid may be added to this three-component
inflation medium 22 in amounts up to about sixty percent of the total inflation medium
volume. The inflation medium may be capable of being viewed or otherwise detected via
various imaging and/or detection modalities, for example, by the addition of an agent to
render the inflation medium or a portion thereof visible under magnetic resonance (MR),
ultrasound, fluoroscopy, or other irﬁaging modality. For instance, to render the inflation
medium 22 visible under fluoroscopy, radiopaque materials such as tantalum, iodinated
contrast agents, barium sulfate, etc. may be added to this three-component medium, typically

in the buffer.

[0044] The therapeutic agent-carrying host polymer 22 may generally comprise any
biocompatible material that is capable of being introduced into the inflatable channel 20
before, during, or after graft 10 deployment and/or implantation. For example, if the graft is
surgically implanted, the host polymer 22 including the therapeutic agent 46 may be loaded
into the device during manufacturing, in a hospital prior to use, during implantation, or after
implantation and before surgical access is closed. If the device is implanted via endoluminal
techniques, the host polymer 22 including the therapeutic agent 46 may be injected during or
after the deployment process.
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[0045] Referring now to Fig. 2, a cross sectional view of an implantable graft 10
comprising a circumferential ring channel 20' in a vessel wall 44 having a lumen 48 is
illustrated. Delivery of a therapeutic agent 46 may comprise two modes of release. First, the
therapeutic agent 46 may be released from the host polymer 22 in a controlled fashion. For
instance, the therapeutic agent 46 may be released by diffusion through the host polymer 22.
Alternatively therapeutic agent 46 may be released by degradation or decomposition
processes, such as for example by hydrolytic degradation of ester or other bonds. It may be
preferable for the host polymer 22 to degrade and simultaneously release a therapeutic agent
46 while reducing the mechanical strength and/or stiffness of the graft body section 16 so that
the graft 10 becomes more soft or flexible. In such a case, the host polymer 22 may be
formulated as a single chain polymer such that when bonds are broken to release the agent,
the polymer breaks up as well. In other instances, it may be preferable for the bulk of the
host polymer 22 to remain inside the porous channel 20' and not to significantly degrade (e.g.,
partial degradation). For example, the degradation process may take place predominately at
attachment sites of the therapeutic agent to the host polymer located in interstices of the
porous channel 20" such that agent release does not necessarily cause significant changes in
the host polymer 22. Further, in the case of polymer release via degradation, the graft body
section 16 and particularly the channel 20' may comprise biocompatible material capable of
inhibiting transport of a bulk of the host polymer 22. In general, a degradation process may
be well-suited for delivering relatively large molecules while diffusion may be well-suited for
delivering relatively small molecules. However, it will be appreciated that other factors may

contribute to the desirability of one process over another.

[0046] Secondly, the porous channel 20' may be designed to comprise varying levels of
porosity, either within or between particular cuffs, channels or cuff/channel segments, so as
to provide for controlled and/or programmed drug delivery into the vessel wall or lumen 44,
48 via elution of the agent from pores. In particular, the agent 46 is capable of being
transported from the inflation medium 22 through a wall of the porous channel 20" and
released into a vessel wall or lumen 44, 48. The agent 46 may be configured to be released
into the vessel lumen 48 from a luminal wall 50 of the porous channel 20' as depicted by
arrows 51 in Fig. 3A. Alternatively, the agent 46 may be configured to be released into the
vessel wall 44 from an abluminal wall 52 of the porous channel 20' as depicted by arrows 53
in Fig. 3B. Another example contemplated by the present invention is one (not shown) in

which the porosity along a dimension of a particular cuff or channel 20' (such as length,
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width, height or any combination thereof) may vary. For instance, such a tailored
configuration would be useful in applications in which the drug delivery rate and other
properties of the graft or stent-graft (e.g. mechanical properties) may be tailored for the
particular clinical needs and indication that is contemplated for that device. In addition, the
porosity may be uniform within a particular cuff or channel but different between any given
channel and/or cuffs. Any combination of varying porosity within or between given cuffs,

channels, or cuff/channel segments is contemplated by the present invention.

[0047] The graft body section 16 including the porous channel 20' and cuffs 26 and 28 may
combrise any biocompatible material capable of providing transport across its surface. For
example, the porous channel 20' may comprise one or more layers of material selected from
the group consisting of a fluoropolymer, a polyethyleneterephthalate, a polyvinylchloride, a
polyurethane, a polyolefin, and a polyamide. The porous channel 20' may specifically
comprise polytetrafluoroethylene, expanded polytetrafluoroethylene, perforated
polytetrafluoroethylene, porous polytetrafluoroethylene, or other synthetic material, in any
combination. It will be appreciated that the porous channel 20' need not necessarily be
mechanically porous. For instance, the channel 20' could be permeable to the therapeutic

agent 46 to allow for its transport.

[0048] Hence, according to the present invention, porosity of the channel 20' and/or
diffusion or degradation characteristics of the host polymer 22 may be modified to achieve a
desired release rate for the therapeutic agent 46. For example, the host polymer 22 functional
groups and backbone molecular weights may be selected to achieve the desired transport of
the agent 46 and mechanical properties of the graft 10. According to the present invention, a
useful host polymer 22 comprises the family of functionalized polyethylene glycols:
Polyethylene glycol diacrylate may be cross-linked with a compound comprising or
containing thiols, such as pentaerthyritol tetra 3(mercaptopropionate), to form a stable gel
which can supply a therapeutic agent 46 by diffusion or by elution from pores of the porous
channel 20" and directly into the lumen 48 for direct fluid contact or into, for example, the
vessel wall 44 for direct tissue contact. Further, additional functional groups may be added to
the polyethylene glycol backbone to allow therapeutic agent 46 release through selective
degradation processes. Still further, the host polymer 22 of ethoxylated trimethylolpropane
triacrylate may be cross-linked with a compound comprising or containing thiols and

functionalized to carry and release therapeutic agents 46.
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[0049] As discussed above, the host polymer 22 may be injected as a liquid into the porous
channel 20' and thereafter solidify due to a phase change or formatior of cross-links (i.e.,
curable liquid). Bxamples of such host polymers 22 include polymers in the family of
pluronic polyoxymers, such as BASF F-127, or acrylamides, with an @ppropriate lower
critical solution temperature such as n-isopropyl polyacrylamide. Inthe context of curable
liquids, the agent 46 may be bound to a monomer of the host polymer 22 which cross-links to
create the solid. Subsequently, the bonds linking the agent to the poly’mer backbone degrade
over time at a desired rate based upon several criteria, such as the selesction of host polymer
materials and type of bonding utilized for agent attachment, so as to allow release of the
agent. Alternatively, the agent 46 may be incorporated in an inflation. medium comprising
one more liquids that solidify and entrap the agent molecules within the host polymer
network 22 without any chemical bonds. In this case, the agent may be released over by time
by diffusion out to the host polymer network. The rate of diffusion m ay be based upon
several criteria, such as the selection of host polymer materials, densi€y, formulation, polarity

of host polymer network, etc.

[0050] The at least one agent 46 may comprise a variety of agents that serve any
therapeutic purpose depending on the particular indication being treated by the graft. The
agent 46 may comprise one or more agents selected from the group consisting of an
endothelialization promoting agent (e.g., vascular endothelial growth factor), an angiogenesis
promoting agent, an anti-thrombotic agent (e.g., heparin), an anti-anetarysmal agent, an anti-
infection agent, an anti-inflammatory agent, an anti-restenosis agent, & chemotherapeutic
agent, and an anti-cancer agent. Typically, the quantity of agent relea sable into the body
lumen ranges in the microgram to milligram levels, roughly from abowit 10 micrograms to
about 100 milligrams. The therapeutic agent is configured to be transyported into a body
lumen in a time period ranging from about less than a week to about s everal or many months,

roughly from about 7 days to about 12 months.

[0051] Figs. 4A-4C illustrate a further embodiment of the present imvention. Fig. 4Aisa
cross sectional view of an implantable graft 10 comprising a circumfexential ring channel 20'
in a vessel wall 44 having a lumen 48, similar to the embodiment depi.cted in Figs. 2, 3A and
3B. In this embodiment, however, circumferential ring channel 20" is a dual-chamber
channel, characterized by a relatively non-porous film layer 21 (whicka comprises, e.g.,
polytetrafluoroethylene or other suitable material) that divides channe1 20' into two chambers

23 and 33. Consistent with other embodiments discussed herein in which multiple inflation
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media may be included within a single implant or graft body section, two different inflation
media 23' and 33' may be separately delivered into each chamber 23 and 33 of channel 20",

respectively.

[0052] For instance, in the embodiment of Fig. 4B, a first inflation medium 23' containing
no therapeutic agent may be directed into chamber 23 such that after or during deposition into
chamber 23, as or after medium 23' cures, it swells in a controlled manner such that medium
23' exerts pressure on layer 21, which in turn transmits this pressure to a second inflation
medium 33' disposed in chamber 33. Medium 33' comprises a host material containing a
therapeutic agent 46. Suitable host materials are those which would allow the therapeutic
agent to be transported across or through the wall of chamber 33 and need not be host
polymers in this embodiment, and include liquids, solids, gels, and other material forms
containing the therapeutic agent. Due to the pressure exerted by the-expanding or swelling
first inflation medium 23' on the host material 33' via layer 21, therapeutic agent 46 begins to
move through host polymer 33" and elute into vessel lumen 48 through the pores of channel
20' as previously described and as depicted by arrows 51'. As shown in Fig. 4C, this same
mechanism may work in the other direction: agent 46 and media 23' and 33' may alternatively
be configured to facilitate elution of agent 46 into the vessel wall 44 via elution through the

abluminal wall 52 of the channel 20, as depicted by arrows 53'.

[0053] This “pumping” action driving the release of agent 46 into the vessel lumen 48 or
vessel wall 44 may be modulated in a highly controlled fashion so to affect the release of
agent 46 in the desired manner. For instance, the formulation, cure or solidification time of
media 23' and 33' may individually or collectively be designed to initiate the swelling process
and eventual release of agent 46 in a time-delayed fashion. In addition, the rate of swelling
may be controlled so as to control the rate of driving force applied to host polymer 33‘ and
thus control the rate of the release of agent 46. For example, swelling of media 23’ and/or
33’ could be achieved by making the media have an osmotic gradient relative to the in vivo
environment. As another example, swelling of media 23’ and/or 33’ may be achieved by
formulating the material as a hydrogel that will take up water after solidification. Swelling of
from 10% up to 500% or more can be achieved with this mechanism. Other mechanisms of

producing swelling in media 23’ and/or 33’ may clearly be used.

[0054] Although the dual chamber embodiments shown in Figs. 4A-4C depict a

circumferential ring channel configuration with a circumferentially oriented layer 21, as with
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other embodiments of the present invention it is not necessary that the channel and layer 21
be completely annular as shown or even circumferentially oriented. A dual chamber feature
may be included in one or more cuffs or other features of the present invention. In addition,
the graft, inflation materials, therapeutic agents, configurations, and methods described herein
with respect to other embodiments of the present invention may be used in any combination

in the embodiments of Figs. 4A-4C.

[0055] Referring now to Fig. 5, this schematic illustrates a kit 54 including a graft 10, its
instructions for use 56, and a source 58 of an inflation medium including a therapeutic agent.
The graft 10' may comprise any of the structures described herein, including a stent-graft, the
source 58 may comprise any of the mediums described herein, and the instructions for use 56
may recite the steps for performing one or more of the above-described methods. The
instructions 62 will often be printed but may alternatively be contained in a videotape,
compact disk, digital video disk, other machine readable format or code, a graphical

representations, or the like showing and/or reciting any of the above-described methods.

[0056] Although certain exemplary embodiments and methods have been described in
some detail, for clarity of understanding and by way of example, it will be apparent from the
foregoing disclosure to those skilled in the art that variations, modifications, changes, and
adaptations of such embodiments and methods may be made without departing from the true
spirit and scope of the invention. Therefore, the above description should not be taken as

limiting the scope of the invention which is defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A graft comprising:

a graft body section having a proximal end, a distal end, and defining at least
one inflatable porous channel; and

an inflation medium including at least one therapeutic agent configured to be

introduced into the inflatable channel.

2. The graft of claim 1 wherein the agent is capable of being transported
from the inflation medium through a wall of the porous channel and released into a body

lumen.

3. The graft of claim 2 wherein the agent is configured to be released into

the body lumen from a luminal or abluminal surface of the graft body section.

4. The graft of claim 2 wherein the porous channel has varying levels of

porosity.

5. The graft of claim 2 wherein the graft body section comprises one or
more materials selected from the group consisting of a ﬂuoropolymef, a
polyethyleneterephthalate, a polyvinylchloride, a polyurethane, a polyolefin, and a
polyamide.

6. The graft of claim 2 wherein the graft body section comprises

expanded or perforated polytetrafluoroethylene.

7. The graft of claim 2 wherein a quantity of the agent releasable into the

body lumen ranges from about 10 micrograms to about 100 milligrams.

8. The graft of claim 2 wherein the therapeutic agent is configured to be
transported into the body lumen in a time period ranging from about seven days to about

twelve months.

9. The graft of claim 2 wherein the at least one therapeutic agent
comprises one or more agents selected from the group consisting of an endothelialization

promoting agent, an angiogenesis promoting agent, an anti-thrombotic agent, an anti-
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aneurysmal agent, an anti-infection agent, an anti-inflammatory agent, an anti-restenosis

agent, a chemotherapeutic agent, and an anti-cancer agent.

10.  The graft of claim 2 wherein the inflation medium comprises a

therapeutic agent-carrying host polymer.

11.  The graft of claim 10 wherein the therapeutic agent is capable of being
released by diffusion through the host polymer.

12.  The graft of claim 10 wherein the therapeutic agent is capable of being

released by degradation of the host polymer.

13.  The graft of claim 10 wherein the graft body section comprises
biocompatible material capable of inhibiting transport of a bulk of the host polymer.

14.  The graft of claim 10 wherein the host polymer is capable of being
introduced into the inflatable channel before, during, or after graft deployment or

implantation.

15. Thé graft of claim 10 wherein the host polymer comprises one more
materials selected from the group comprising polyethylene glycol, polyethylene glycol
diacrylate, ethokylated trimethylolpropane triacrylate, pluronic polyoxymer, acrylamide,
polyethylene oxide, polypropylene oxide, polyvinyl alcohol, polyethylene-co-vinyl alcohol,
polyacrylic acid, polyethylene-co-acrylic acid, polyethyloxazoline, polyvinyl pyrrolidone,
polyethylene-co-vinyl pyrrolidone, polymaleic acid, polyethylene-co-maleic acid,
polyacrylamide, and polyethylene oxide-co-polypropylene oxide.

16.  The graft of claim 1 wherein the inflation medium comprises a liquid.

17.  The graft of claim 1 wherein the inflation medium comprises a curable

liquid.

18.  The graft of claim 17 wherein the inflation medium has a cure time
ranging from about three minutes to about twenty minutes and a post-cure elastic modulus

ranging from about 50 psi to about 400 psi.
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19.  The graft of claim 1 wherein the channel comprises one or more
features selected from the group consisting of helical spirals, longitudinal channels, and

circumferential rings.

20.  The graft of claim 1 further comprising at least one inflatable porous
cuff disposed at the proximal or distal end of the graft body section and in fluid

communication with the at least one channel.

21. A graft comprising:

a graft body section having a proximal end, a distal end, and defining at least
one inflatable porous channel therebetween;

a connector member affixed to the proximal or distal end of the graft body
section, the connector member comprising one or more connector elements;

a stent comprising one more proximal stent connector elements coupled to the
one or more connector member connector elements; and

an inflation medium including at least one therapeutic agent configured to be

introduced into the inflatable channel.

22. A method for delivering a therapeutic agent, said method comprising:

providing an graft body section having a proximal end, a distal end, and
defining at least one inflatable porous channel;

implanting the graft body in a body lumen; and

inflating the porous channel with an inflation medium including at least one

therapeutic agent.

23.  The method of claim 22 wherein the porous channel is inflated before,

during, or after graft deployment or implantation.

24.  The method of claim 22 further comprising transporting the therapeutic
agent from the inflation medium through the porous channel and releasing the agent into the

body lumen.

25.  The method of claim 24 further comprising releasing the therapeutic

agent into the body lumen from a luminal or abluminal surface of the graft body section.
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26.  The method of claim 24 wherein the porous channel comprises

expanded or perforated polytetrafluoroethylene having varying levels of porosity.

27.  The method of claim 24 wherein the inflation medium comprises a

therapeutic agent-carrying host polymer.

28. The method of claim 27 further comprising releasing the therapeutic

agent by diffusion through the host polymer.

29.  The method of claim 27 further comprising releasing the therapeutic

agent by degradation of the host polymer.

30.  The method of claim 27 wherein the graft body section inhibits
transport of a bulk of the host polymer.

31.  The method of claim 27 wherein the host polymer comprises
polyethylene glycol that is injected as a liquid.

32. The method of claim 31 wherein the inflation medium has a cure time
ranging from about three minutes to about twenty minutes and a post-cure elastic modulus

ranging from about 50 psi to about 400 psi.

33.  The method of claim 22 wherein the at least one therapeutic agent
comprises one or more agents selected from the group consisting of an endothelialization
promoting agent, an angiogenesis promoting agent, an anti-thrombotic agent, an anti-
aneurysmal agent, an anti-infection agent, an anti-inflammatory agent, an anti-restenosis

agent, a chemotherapeutic agent, and an anti-cancer agent.

34,  The method of claim 22 further comprising releasing the therapeutic
agent into the body lumen in a time period ranging from about seven days to about twelve

months.

35. A kit comprising:
a graft; and
instructions on how to implant and inflate the graft for delivery of a

therapeutic agent according to any one of claims 22-34.
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