
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2017/062762 A2
13 April 2017 (13.04.2017) P O P C T

(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
A61B 17/12 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

HN, HR, HU, ID, IL, ΓΝ , IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,

PCT/US2016/055979 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

7 October 2016 (07. 10.2016) SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(25) Filing Language: English ZW.

(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every

(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

62/238,265 7 October 201 5 (07. 10.2015) US GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

(72) Inventors; and TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(71) Applicants : SIGMON, John, C. [US/US]; 701 Longbow DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

Rd., Winston-Salem, NC 27104 (US). SURTI, Vihar LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
[US/US]; 103 Cheswyck Lane, Winston-Salem, NC 27104 SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
(US). GW, KM, ML, MR, NE, SN, TD, TG).

(74) Agent: BUCHANAN, J., Matthew; Buchanan Nipper Published:
LLC, P.O. Box 700, Perrysburg, OH 43552 (US).

— with declaration under Article 17(2)(a); without abstract;
(81) Designated States (unless otherwise indicated, for every title not checked by the International Searching Authority

kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

<

o

o
(54) Title: METHODS, MEDICAL DEVICES AND KITS FOR MODIFYING THE LUMINAL PROFILE OF A BODY VESSEL

(57) Abstract:



Methods, Medical Devices and Kits for Modifying the Luminal Profile of a Body

Vessel

Field

[001] The disclosure relates generally to the field of medical devices, medical device

assemblies, methods of use, and methods of treatment. More particularly, the disclosure

relates to the introduction of an agent into the tissue of a wall of a body vessel to modify the

luminal profile of the body vessel.

Background

[002] Body vessels, such as veins, arteries and other vessels, are prone to a variety of

disorders and conditions for which modification of the luminal profile of the body vessel

presents an opportunity for treatment. For example, the veins of the lower extremities contain

venous valves that prevent blood from regurgitating back down the leg and help return blood

to the heart. Each of these venous valves contains leaflets that coapt to provide valving action.

Chronic Venous Insufficiency (CVI) can develop when one or more venous valves become

incompetent, which can occur as a result of leaflets failing to coapt sufficiently. Once CVI

develops, venous blood can pool in the lower leg, causing edema, varicose veins, pain and

poor circulation.

[003] Vein stripping and removal can be performed as treatment for venous insufficiency

that occurs in superficial veins. For deep veins, however, the current standard treatment

requires surgical intervention, such as valvuloplasty, vein transplantation or vein transposition.

[004] Modifying the luminal profile of the body vessel at the location of an incompetent

valve can increase or restore coaptation of leaflets in the valve. For example, if a body vessel

has stretched or lost an ability to maintain valve leaflets in relative positions suitable for

coaptation, a treatment that modifies the luminal profile of the body vessel can place the

valve leaflets in relative positions suitable for coaptation to effectively restore valve function.

[005] In one approach to modifying the luminal profile of a body vessel, referred to as



'bulking,' an agent is introduced into the layers of the wall of the body vessel. For example,

United States Patent No. 8,834,351 for METHOD OF MODIFYING VASCULAR

VESSEL WALLS describes a bulking process in which a remodelable biomaterial is

introduced into a wall of a body vessel of a patient's vasculature from a position within the

lumen of the body vessel.

[006] Modifying the luminal profile of an artery may prove beneficial in the treatment of

arterial aneurysms and in the introduction of selective embolization. For example, modifying

the luminal profile of an artery could be performed to reinforce the vessel wall of the artery at

or near the site of an aneurysm. Also, modifying the luminal profile of an artery could be

performed to a sufficient degree to achieve occlusion. This may provide a viable method for

blocking blood flow to tumors or other cancerous regions.

[007] Introducing a bulking agent to modify the luminal profile of a body vessel has proven

challenging, though, and the art lacks specific methods and devices useful for accomplishing

this promising, but delicate, treatment procedure. A need exists, therefore, for new and useful

methods, medical devices and kits for modifying the luminal profile of a body vessel.

Brief Summary of Selected Examples

[008] Methods of modifying the luminal profile of a body vessel are described. An example

method comprises advancing a cannula out of the distal end of a catheter disposed within the

lumen of a body vessel of an animal and toward a target site on the wall of the body vessel;

passing contrast dye through the cannula toward the target site; simultaneously continuing

the advancing and passing until the distal end of the cannula punctures the wall of the body

vessel at the target site; and passing a bulking agent through the cannula and into a space

between connective tissue layers surrounding the vessel wall at the target site.

[009] Another example method comprises locating a position of a natural valve within a

body vessel of an animal; advancing a cannula out of the distal end of a catheter disposed

within the lumen of the body vessel and toward a target site on the wall of the body vessel and

adjacent the natural valve; passing contrast dye through the cannula toward the target site;

simultaneously continuing the advancing and passing until the distal end of the cannula

punctures the wall of the body vessel at the target site; and passing bulking agent through the



cannula and into a space between connective tissue layers surrounding the vessel wall at the

target site.

[0010] Another example method comprises locating a position of a natural valve within a

body vessel of an animal; measuring the inner diameter of the body vessel at the position of

the natural valve; advancing a cannula out of the distal end of a catheter disposed within the

lumen of the body vessel and toward a target site on the wall of the body vessel and adjacent

the natural valve; passing contrast dye through the cannula toward the target site;

simultaneously continuing the advancing and passing until the distal end of the cannula

punctures the wall of the body vessel at the target site; passing bulking agent through the

cannula and into a space between connective tissue layers surrounding the vessel wall at the

target site; and measuring the inner diameter of the body vessel at the position of the natural

valve.

[0011] Another example method comprises locating a position of a natural valve within a

body vessel of an animal; measuring the inner diameter of the body vessel at the position of

the natural valve to determine a first inner diameter value; advancing a cannula out of the

distal end of a catheter disposed within the lumen of the body vessel and toward a target site

on the wall of the body vessel and adjacent the natural valve; passing contrast dye through the

cannula toward the target site; simultaneously continuing the advancing and passing until the

distal end of the cannula punctures the wall of the body vessel at the target site; passing

bulking agent through the cannula and into a space between connective tissue layers

surrounding the vessel wall at the target site; measuring an inner diameter of the body vessel

at the position of the natural valve to determine a second inner diameter value; comparing

the first and second inner diameter values to determine a difference between the first and

second inner diameter values; determining whether repetition of one or more of the steps of

advancing, passing contrast dye and passing bulking agent is desired based on the difference

between the first and second inner diameter values; and repeating one or more of the steps of

advancing, passing contrast dye and passing bulking agent if desired.

[0012] Medical devices useful for modifying the luminal profile of a body vessel are also

described. An example medical device comprises an elongate member defining an elongate

member lumen extending between a proximal end defining a proximal opening and a distal

end defining a distal opening; a cannula disposed within and axially movable within the

elongate member lumen, and a seal disposed within and closing the distal opening. The



cannula defines a cannula passageway extending between a cannula proximal end and a

cannula distal end. The cannula distal end defines a cutting edge adapted to form a seal

passageway through the seal and to puncture an inner layer of a body vessel wall. The seal is

adapted to permit passage of the cannula distal end through the seal upon distally-directed

axial movement of the cannula within the elongate member lumen.

[0013] Another example medical device comprises an elongate member defining an

elongate member lumen extending between a proximal end defining a proximal opening and

a distal end defining a distal opening; a cannula disposed within and axially movable within

the elongate member lumen, and an elastomeric seal disposed within and closing the distal

opening. The cannula defines a cannula passageway extending between a cannula proximal

end and a cannula distal end. The cannula distal end defines a cutting edge adapted to form a

seal passageway through the seal and to puncture an inner layer of a body vessel wall. The

elastomeric seal is adapted to permit passage of the cannula distal end through the seal upon

distally-directed axial movement of the cannula within the elongate member lumen. A distal

surface of the elastomeric seal defines a plurality of protrusions.

[0014] Kits useful for modifying the luminal profile of a body vessel are also described. An

example kit comprises a medical device comprising an elongate member defining an elongate

member lumen extending between a proximal end defining a proximal opening and a distal

end defining a distal opening; a cannula disposed within and axially movable within the

elongate member lumen, and a seal disposed within and closing the distal opening. The

example kit further comprises a first storage vessel containing contrast dye and adapted to be

secured to the proximal end of the cannula and a second storage vessel containing a bulking

agent and adapted to be secured to the proximal end of the cannula. Instructions for using

the medical device and the first and second storage vessels together, such as instructions for

performing a method according to an embodiment, can be included in a kit.

[0015] Additional understanding of these examples and the scope of the claimed invention

can be obtained with review of the drawings and the detailed description of selected examples.

Brief Description of the Drawings

[0016] FIG. 1 is a flowchart representation of an example method.



[0017] FIG. A is a schematic illustration of a portion of a body vessel within which the

method illustrated in FIG. 1 is being performed.

[0018] FIG. 2 is another schematic illustration of a portion of a body vessel within which

the method illustrated in FIG. 1 is being performed.

[0019] FIG. 2C is another schematic illustration of a portion of a body vessel within which

the method illustrated in FIG. 1 is being performed.

[0020] FIG. 3 is a flowchart representation of another example method.

[0021] FIG. 4 is a flowchart representation of another example method.

[0022] FIG. 5 is a perspective view of an example medical device.

[0023] FIG. 5A is a magnified view of the distal end of the medical device illustrated in FIG.

5 . The cannula is illustrated in a first, non-extended position.

[0024] FIG. 5B is a magnified view of the distal end of the medical device illustrated in FIG.

5 . The cannula is illustrated in a second, extended position.

[0025] FIG. 6A is a schematic illustration of a portion of a body vessel within which the

medical device illustrated in FIG. 5 is disposed and within which the method illustrated in

FIG. 1 is being performed. The cannula of the medical device is illustrated in a first, non-

extended position.

[0026] FIG. 6B is a schematic illustration of a portion of a body vessel within which the

medical device illustrated in FIG. 5 is disposed and within which the method illustrated in

FIG. 1 is being performed. The cannula of the medical device is illustrated in a second,

extended position.

[0027] FIG. 6C is a schematic illustration of a portion of a body vessel within which the

medical device illustrated in FIG. 5 is disposed and within which the method illustrated in

FIG. 1 is being performed. The cannula of the medical device is illustrated in a third,

retracted position.

[0028] FIG. 7 is a schematic representation of an example kit.

[0029] FIG. 8 is a perspective view of another example medical device.



[0030] FIGS. 9A is a schematic illustration of an animal vein during a stage of luminal

modification.

[0031] FIGS. 9B is a schematic illustration of an animal vein during another stage of

luminal modification.

[0032] FIGS. 9C is a schematic illustration of an animal vein during another stage of

luminal modification.

[0033] FIG. 10 includes two fluoroscopic images of an external jugular vein of a pig. The

left panel shows the vein before injection of bulking agent. The right panel shows the vein

after injection of bulking agent.

[0034] FIG. 11 includes three fluoroscopic images of an external jugular vein of a pig. Panel

A shows the vein before injection of bulking agent and crosslinking agent. Panel B shows the

vein after injection of bulking agent and crosslinking agent. Panel C shows the vein one week

after treatment

[0035] FIG. 1 is a graph of experimental results and shows a calculated percent bulked

value function of time.

Detailed Description of Selected Examples

[0036] The following detailed description and the appended drawings describe and illustrate

various example embodiments of medical devices that have a releasable member. In addition,

example methods of treatment are described and illustrated. The description and illustration

of these examples are provided to enable one skilled in the art to make and use a medical

device and/ or practice a method of use and/or method of treatment using a medical device.

They are not intended to limit the scope of the claims in any manner.

[0037] The use of "e.g.," "etc.," "for instance," "in example," and "or" and grammatically

related terms indicate non-exclusive alternatives without limitation, unless otherwise noted.

The use of "optionally" and grammatically related terms means that the subsequently

described element, event, feature, or circumstance may or may not be present or occur, and

that the description includes instances where said element, event, feature, or circumstance



occurs and instances where it does not. The use of "attached" refers to the fixed, releasable,

or integrated association of two or more elements and/or devices. Thus, the term "attached"

includes releasably attaching or fixedly attaching two or more elements and/or devices. As

used herein, the terms "proximal" and "distal" are used to describe opposing axial ends of the

particular element or feature being described. The use of "inner diameter" refers to the

length of a straight line passing from a point on an inner surface of a tubular member,

through a point on the longitudinal axis of the tubular member, and to an opposing or

substantially opposing point on the inner surface of the tubular member. The term "body

vessel" refers to any tubular vessel within the body of an animal, including, but not limited to,

humans, and includes elongate passages. As examples, the term includes veins, arteries, ducts

and other vessels. The term "animal" includes human and other mammals. The methods,

medical devices and kits described herein are particularly well-suited for use in veins and

arteries but can indeed be used in any suitable body vessel.

[0038] FIG. 1 illustrates a flowchart representation of a first example method 100 of

modifying the luminal profile of a body vessel of an animal. A step 110 of the method 100

comprises advancing a cannula out of the distal end of a medical device disposed within the

lumen of the body vessel and toward a target site on the wall of the body vessel. Another step

112 comprises passing contrast dye through the cannula toward the target site. Another step

11 comprises continuing the advancing 110 and passing 112 until the cannula punctures the

wall of the body vessel and the contrast dye begins to enter the space between connective

tissue layers surrounding the wall of the body vessel. Another step 116 comprises passing a

bulking agent through the cannula and into the space between connective tissue layers

surrounding the vessel wall.

[0039] Any suitable medical device can be used in the performance of the method 100,

including the example catheters described herein. The medical device need only have an

element that defines a lumen within which the cannula can be disposed and axially moved to

achieve the desired advancing as described herein. Examples of suitable medical devices

include conventional catheters and the example catheters according to embodiments of the

invention described herein. Furthermore, any suitable cannula can be used as a component of

or with the medical device in the performance of the method 100. The cannula need only

define a passageway suitable for the passage of the contrast dye and bulking agent through

the cannula and define structure for puncturing the inner layer of the wall of the body vessel

for which the method is being performed. Examples of suitable cannula include convention



cannulae used with catheters and the example cannulae according to embodiments of the

invention described herein.

[0040] Before initiating the method 100, such as immediately before performing the step

110 of advancing the cannula, suitable preparatory actions can be included and performed as

part of a method according to a particular embodiment. For example, a step of attaching one

or more storage vessels containing appropriate fluids or other materials suitable for use in the

treatment being administered, such as contrast dye, bulking agent, or another fluid or

material, can be performed as part of the method according to an embodiment. Also, a step

of navigating the distal end of the catheter through the body vessel until the distal end is

disposed adjacent the target site on the vessel wall or otherwise within a distance of the target

site that is traversable by the cannula as described when advanced distally out of the catheter

can be included.

[0041] The step 112 of passing contrast dye through the cannula toward the target site can

be performed in any suitable manner, including conventional techniques for passing fluid

through an inner component of a catheter. For example, a storage vessel containing contrast

dye can be attached to the proximal end of the cannula, or other component of the medical

device that is in fluid communication with the cannula passageway, and pressure can be

applied onto the contrast dye to force some of the contrast dye out of the storage vessel, into

the cannula passageway and out of the distal end of the cannula into the environment

external to the medical device. A conventional syringe with appropriate fittings, such as Luer-

type fittings, is suitable for the storage vessel in this regard. It is noted that any suitable

visualization agent that facilitates visualization of the location of an injection can be used in

this step, and contrast dye is merely an example. A skilled artisan will be able to select a

suitable visualization agent for use in a method according to a particular example based on

various considerations, including the nature and location of the body vessel for which

modification of the luminal profile is desired and the nature of any visualization devices

and/ or equipment being used during performance of the method. Other examples of suitable

visualization agents include all agents visible under fluoroscopy and all agents visible under

ultrasound.

[0042] It is considered important to perform the step 11 of passing contrast dye through

the cannula toward the target site while the step 110 of advancing the cannula toward the

target site is being performed. Thus, the method 100 requires a continuing 114 of the



advancing 110 and passing 11 steps until the cannula punctures an inner layer of the vessel

wall without passing through the entire thickness of the vessel wall. This continuing 114 can

be performed in any suitable manner, such as by distally advancing the cannula while

maintaining a constant or substantially constant position of an outer elongate tubular

member of the medical device and while applying pressure to a fluid column of contrast dye

contained within the cannula passageway, such as by applying pressure to a syringe or other

storage vessel in fluid communication with the cannula passageway. This is considered

important because it facilitates visualization of the transition of the distal end of the cannula

during movement from a position within the lumen of the body vessel to one within the space

between connective tissue layers surrounding the vessel wall. Being able to visualize this

positional transition, in turn, facilitates proper positioning prior to initiation of the step 116 of

passing a bulking agent through the cannula and into the space between connective tissue

layers surrounding the vessel wall, as well as any additional steps of passing agent(s) into this

space, as described in detail below. Without performing the passing 112 while the advancing

110 is being performed, the inventors have determined that visualization of proper

positioning prior to initiation of the step 116 of passing a bulking agent through the cannula

and into the space between connective tissue layers surrounding the vessel wall is difficult and

the possibility of the need for multiple wall punctures increases, which is not desirable. Thus,

in all methods, the advancing 110 and passing 112 are performed simultaneously at least until

the cannula punctures an inner layer of the vessel wall without passing through the entire

thickness of the vessel wall.

[0043] The step 116 of passing bulking agent through the cannula and into the space

between connective tissue layers surrounding the vessel wall can be performed in any suitable

manner, including conventional techniques for passing fluid through an inner component of a

catheter. For example, a storage vessel containing a suitable bulking agent can be attached to

the proximal end of the cannula, or other component of the medical device that is in fluid

communication with the cannula passageway, and pressure can be applied onto the bulking

agent to force some of the bulking agent out of the storage vessel, into the cannula

passageway and out of the distal end of the cannula into the environment external to the

medical device. A conventional syringe with appropriate fittings, such as Luer-type fittings, is

suitable for the storage vessel in this regard.

[0044] As an alternative to or in addition to step 116 of passing bulking agent through the

cannula and into the space between connective tissue layers surrounding the vessel wall, a



step of passing bulking agent through the cannula and into the space between layers of the

vessel wall of the body vessel can be included in a particular method. Inclusion of such a step,

either as an alternative or in addition to step 116, can facilitate and potentially enhance the

modification of the luminal profile of the body vessel.

[0045] Before initiating the step 116 of passing bulking agent through the cannula and into

the space between connective tissue layers surrounding the vessel wall, such as immediately

after the continuing 11 the advancing 110 and passing 11 is performed until the cannula

punctures an inner layer of the vessel wall without passing through the entire thickness of the

vessel wall, suitable preparatory actions can be included and performed as part of a method

according to a particular embodiment. For example, a step of attaching one or more storage

vessels containing a bulking agent, can be performed as part of the method according to an

embodiment. Also, a step of disconnecting a storage vessel containing the contrast dye can be

included and performed as part of a method according to a particular embodiment. It is

noted, though, that a storage vessel containing contrast dye and a storage vessel containing a

bulking agent can be attached to the cannula, or otherwise in fluid communication with the

cannula passageway, at the same time, if desired.

[0046] In all methods, medical devices and kits, any suitable bulking agent can be used.

Examples of suitable types of bulking agents include liquids, gels, foams, fluidized

biomaterials, and other materials. Viscous liquids are considered suitable for use as a bulking

agent. Viscous liquids having an injection viscosity of between about 1 and about 1,000,000

cP in a cannula ranging between about 18 to about 35 gauge are considered particularly well-

suited for use as a bulking agent in the inventive methods, medical devices, and kits. The

inventors have determined that viscous liquids having an injection viscosity of between about

50,000 and about 200,000 cP in a cannula ranging between about 23 to about 27 gauge are

considered particularly well-suited for use as a bulking agent in the inventive methods,

medical devices, and kits, particularly when being used to alter the luminal profile of an

animal vein near a natural venous valve. Carboxymethyl cellulose hydrogel and alginate is

considered particularly well-suited for use as a bulking agent in the inventive methods,

medical devices and kits. A hydrogel containing between about 4% alginate and about 30%

alginate is considered particularly advantageous for use as a bulking agent. Indeed, the

inventors have determined that a hydrogel containing about 17.5% alginate is particularly

advantageous for use as a bulking agent. As described below, a crosslinking agent can also be

included with the bulking agent. The inclusion of an electrolyte in the bulking agent is also



considered advantageous, particularly with gel-based bulking agents, at least because the

presence of the electrolyte facilitates water retention and increases the time during which the

bulking agent remains in the target site to accomplish the desired modification of the luminal

profile of the relevant body vessel. If included in the bulking agent, any suitable electrolyte

can be used. The inclusion of a salt, such as MgCl2, is considered advantageous. Inclusion of

a salt in the bulking agent, such as MgCl2, at a concentration of between about 1 mol/L and

about 6 mol/L is considered particularly advantageous.

[0047] In all methods, medical devices and kits, any suitable bulking agent can be used that

is paired with one or more crosslinking agents. Addition of a crosslinking agent can allow the

bulking agent to undergo a phase change and/ or increase the bulking agent's viscosity above

its injection viscosity. Crosslinking of the bulking agent could occur via electrostatic or

covalent crosslinking. Example electrostatic crosslinkers include but are not limited to ligand-

receptor interactions, such as streptavidin-biotin interactions, or ionic interactions from

molecules containing divalent and trivalent elements, such as MgCl2, CaCl2, SrCl2, BaCl2,

AI3SO4, aS0 , CaCOs, Ferric chloride, and Ferrous chloride. The inventors have

determined that SrCl2, particularly well-suited for use as a crosslinking agent in the methods,

devices and kits described herein. The inventors have determined that the inclusion of SrCl2

at a concentration of between about 0.05 Molar and about 4.00 Molar is particularly

advantageous. Indeed, the inventors have determined that the inclusion of SrCl2 at a

concentration of about 0.33 Molar is particularly advantageous. Covalent crosslinking could

be achieved by inclusion of a free radical generator, click chemistry, Schiff base reactions, and

enzyme-mediated reactions. Additionally, stimuli-responsive bulking agents can be used that

contain component(s) that trigger the crosslinking process, for example by light activation

(added photoinitiator), temperature activation, or pH activation (added acid or base). It is

considered advantageous for the crosslinked bulking agent to have a compressive modulus of

10 to 3000 kPa, preferably 100 to 500 kPa.

[0048] When a crosslinking agent is included, interaction between the crosslinking agent

and the bulking agent can occur before or after the bulking agent is delivered to the target

location. When the bulking and crosslinking agent interact before they are delivered to the

target location, it is considered advantageous to have delayed crosslinking to facilitate delivery

of the bulking agent. If delayed crosslinking is used, it is advantageous to maintain an

injection viscosity of between about 1 and about 1,000,000 cP for the time required to deliver

the combined bulking and crosslinking agent to the target location. When the bulking and



crosslinking agent interact after they are delivered to the target location i.e., in-situ

crosslinking) the bulking and crosslinking agent can be delivered with a single or separate

delivery that occurs simultaneously or sequentially. If single delivery is used, a dual beveled

needle with a dual lumen catheter can be used to separate the bulking and crosslinking agent

in the medical device used for delivery. If separate delivery of the bulking and crosslinking

agent is used, the same delivery device can deliver each agent sequentially or each agent can

be delivered with a separate delivery device simultaneously or sequentially. If sequential

delivery of the bulking agent and crosslinking agent is performed, a suitable buffer may be

used to add a layer that separates the agents within the delivery lumen of the cannula. If

included, the buffer may be a gel that does not interact with the crosslinker, a suitable liquid,

such as saline, phosphate saline buffer, or water, or any other suitable buffer.

[0049] A skilled artisan will be able to select a suitable bulking agent for use in a method,

medical device and/or kit according to a particular embodiment based on various

considerations, such as the nature of the body vessel being targeted and the degree to which

the luminal profile is desired to be modified. The inventors have determined that the viscosity

of a material is a predominant guiding criteria in the selection of a bulking agent at least

because a relatively viscous liquid exhibits an ability to push against the inner layer of the wall

of the body vessel once it has been injected into the space between connective tissue layers

surrounding the vessel wall while also spreading circumferentially around the target site,

essentially encircling the target site, instead of spreading longitudinally along the body vessel.

The inventors have determined that the viscosity ranges listed above provide effective

viscosities for use in the modification of the luminal profile of animal veins.

[0050] Each of FIGS. 2A, 2B and 2C illustrates a portion of a body vessel 200 within which

the example method 100 is being performed. In FIG. 2A, a catheter 210 has been navigated

through the lumen 212 of the body vessel 200 to place the distal end 214 of the catheter 210

near a target site 216 on the inner layer 218 of the wall 220 of the body vessel 200. A cannula

222 has been advanced out of the distal end of the catheter 210 and toward the target site 216

on the wall 220 of the body vessel 200. Also, contrast dye 224 is being passed through the

cannula 222 and toward the target site as the cannula 222 continues to be advanced out of

the distal end of the catheter 210 and toward the target site 216 on the wall 220 of the body

vessel 200. Because the cannula 222 has not yet contacted or punctured the inner layer 218 of

the wall 220 of the body vessel 200, the contrast dye 224 dissipates in the lumen 212 of the

body vessel 200.



[0051] In FIG. 2B, the cannula 222 has punctured the inner layer 218 of the wall 220 of the

body vessel 200 and has passed through the wall 220 of the body vessel 200 and into the

connective tissue layers surrounding the body vessel 200. As such, a small amount of contrast

dye 224 has entered the space 226 between the inner layer 218 and another layer 228 of the

connective tissue surrounding the wall 220 of the body vessel 200. At this point, someone

performing the method 100 can perform any suitable and/ or desirable preparatory steps for

stopping the passing of contrast dye and initiating the passing of bulking agent through the

cannula 222. For example, a step of disconnecting a storage vessel containing the contrast dye

can be performed followed by a step of attaching one or more storage vessels containing a

bulking agent.

[0052] In FIG 2C, bulking agent 230 has been passed through the cannula 222 and into the

space 226 between an inner layer 218 and another layer 228 of the connective tissue

surrounding the wall 220 of the body vessel 200. As a result, the relatively thick bulking agent

230 spreads locally around the target site 216 to create a bulked region 232 of the body vessel

200. Within the bulked region 232, the inner diameter of the lumen 212 of the body vessel

200 has been reduced in comparison to the inner diameter of the lumen 212 of the body

vessel 200 at the location of the bulked region 232 prior to the passing of the bulking agent

230 into the space 226 between the inner layer 218 and another layer 228 of the wall 220 of

the body vessel 200. This can be visualized by comparing FIG. 2C to each of FIGS. 2A and

2B. The cannula 222 and catheter 210 can be withdrawn from the space 226 and lumen 212

using convention catheter and minimally-invasive techniques.

[0053] As the methods result in a modification of the luminal profile of a body vessel, the

methods can be used to treat valves within body vessels that have reduced or no coaptation

due to separation of the leaflets of the valve. FIG. 3 illustrates a flowchart representation of

another example method 300 of modifying the luminal profile of a body vessel of an animal.

This method 300 is useful in the treatment of valves that have lost valving function or that

have reduced valving function. A step 310 of the method 300 comprises locating the position

of a natural valve within a body vessel. Another step 312 comprises advancing a cannula out

of the distal end of a medical device disposed within the lumen of the body vessel and toward

a target site on the wall of the body vessel that is adjacent the valve located in step 310.

Another step 314 comprises passing contrast dye through the cannula toward the target site.

Another step 316 comprises continuing the advancing 312 and passing 314 until the cannula

punctures an inner layer of the wall of the body vessel and the contrast dye begins to enter the



space between connective tissue layers surrounding the wall of the body vessel. Another step

318 comprises passing a bulking agent through the cannula and into the space between layers

of the wall of the body vessel.

[0054] In this method 300, steps 312, 314, 316, and 318 are similar to the same steps

described above for method 100. The step 310 of locating the position of a natural valve can

be performed in any suitable and/or desirable manner and using any suitable and/or

desirable technique, device, method, and/ or equipment. For example, a natural venous valve

can be located using conventional fluoroscopy visualization equipment and techniques.

[0055] It is noted that the methods described herein, including method 300, can be used

with any suitable natural valve, such as venous valves, heart valves, and any other natural

valve located within an animal, such human.

[0056] It may be desirable to confirm that the luminal profile of a body vessel has been

modified following performance of a method described herein. If so, modification of the

luminal profile of a body vessel can be confirmed in any suitable and/ or desirable manner

and using any suitable and/or desirable technique, device, method and/or equipment. FIG.

4 illustrates a flowchart representation of another example method 400 of modifying the

luminal profile of a body vessel of an animal that includes steps that enable such confirmation.

[0057] A step 410 of the method 400 comprises locating the position of a natural valve

within a body vessel. Another step 412 comprises measuring the inner diameter of the body

vessel at the position of the natural valve located in step 410. Another step 414 comprises

advancing a cannula out of the distal end of a medical device disposed within the lumen of

the body vessel and toward a target site on the wall of the body vessel that is adjacent the

valve located in step 410. Another step 416 comprises passing contrast dye through the

cannula toward the target site. Another step 418 comprises continuing the advancing 414 and

passing 416 until the cannula punctures the wall of the body vessel and the contrast dye

begins to enter the space between connective tissue layers surrounding the wall of the body

vessel. Another step 420 comprises passing a bulking agent through the cannula and into the

space between connective tissue layers surrounding the wall of the body vessel. Another step

422 comprises measuring the inner diameter of the body vessel at the position of the natural

valve located in step 410 after performing the step 420 of passing a bulking agent through the

cannula and into the space between the connective tissue layers of the wall of the body vessel.



[0058] In this method, steps 4 1 , 416, 418, and 420 are similar to the same steps described

above for method 100. The step 410 of locating the position of a natural valve is similar to the

same step describe above for method 300. The steps 412 and 422, each of which requires

measuring the inner diameter of the body vessel at a location of the located natural valve, can

be performed in any suitable and/or desirable manner and using any suitable and/or

desirable technique, device, method, and/ or equipment. For example, a natural venous valve

can be measured using conventional processes and techniques with infrared visualization

equipment and techniques. It is noted that the steps 412, 422 can be performed in the same

or different manner and using the same or different technique, device, method, and/or

equipment.

[0059] Another example method comprises guiding an injection needle through a

percutaneous access sheath and through an introducer to the desired location within a body

vessel. Another step comprises simultaneously injecting contrast or another radiopaque fluid

while advancing the needle through a wall at the desired location within the body vessel and

into the connective tissue that surrounds the wall. Another step comprises visually observing

the contrast or other radiopaque liquid spreading through the connective to confirm that the

needle has reached a proper depth. Another step comprises locking the needle in place to

secure the position at which the needle has the proper depth. At this point, additional volume

of the radiopaque fluid can continue to fill the connective tissue surrounding the vessel wall,

allowing an individual performing the method the visually observe and/or determine the

thickness of the connective tissue surrounding the vessel; the thickness of the vessel wall by

flushing contrast through the vessel and then measuring the distance between the inner

diameter of the vessel and the nearest location of the radiopaque fluid to the inner diameter;

the presence of fibrosis; the presence of a fistula between a neighboring organ; and/ or the

presence of an anastomosis between a neighboring vessel, among others.

[0060] If the individual is trying to gain access with a wire or a device from one vessel to a

neighboring vessel by crossing through two vessel walls and the connective tissue that divides

the two, the information gained by performance of an inventive method can provide the

individual with the necessary information to facilitate crossing or to pursue an alternate route.

In addition, by having radiopaque fluid filling the connective tissue between the two vessels,

the individual can better direct a wire or device through fluoroscopic guidance by minimizing

the risk of missing the target vessel.



[0061] In all methods, a crosslinking agent can be introduced in addition to the bulking

agent. Thus, an additional step of passing a crosslinking agent through the cannula and into

the space between connective tissue layers of the wall of the body vessel. Alternatively, a

crosslinking agent can be included with the contrast dye used in the method, with the bulking

agent used in the method, or both. For example, a crosslinking agent can be included in the

contrast dye used in step 314 of method 300. Similarly, a crosslinking agent can be included

in the contrast dye used in step 112 of method 100. Also similarly, a crosslinking agent can be

included in the contrast dye used in step 416 and of method 400. Alternatively, a crosslinking

agent can be introduced as a separate agent to the target location before, during, or after the

bulking agent is delivered. For example, a step of passing a crosslinking agent through the

cannula and into the space between connective tissue layers of the wall of the body vessel can

be included before, during, or after step 318 is performed in method 300. Similarly, a step of

passing a crosslinking agent through the cannula and into the space between connective tissue

layers of the wall of the body vessel can be included before, during, or after step 116 is

performed in method 100. Also similarly, a step of passing a crosslinking agent through the

cannula and into the space between connective tissue layers of the wall of the body vessel can

be included before, during, or after step 420 is performed in method 400. Alternatively, a

delayed crosslinking agent can be introduced to the bulking agent before, during, or after

steps 318, 116, and 420 in methods 300, 100, and 400, respectively.

[0062] FIG. 5, 5A and 5 illustrate an example medical device 500 suitable for use in the

inventive methods. The medical device 500 is a catheter 510 that has an outer tubular

member 512 that extends between outer tubular member proximal 514 and outer tubular

member distal 516 ends. The outer tubular member 512 defines a lumen 518. A seal 520 is

disposed on the distal end 5 16 of the outer tubular member 5 12 and blocks communication

between the lumen 518 and the external environment.

[0063] A cannula 530 is disposed within the lumen 518 of the outer tubular member 512.

The cannula 530 has a cannula proximal end 532 and a cannula distal end 534 and defines a

cannula lumen 536 that extends between the cannula proximal end 532 and a cannula distal

end 534. The connector 538, such as a Luer lock or other suitable fitting, is attached to the

cannula proximal end 532. The cannula distal end 534 defines a cutting edge 540, similar to

a needle.



[0064] The seal 520 can be any suitable member that can be secured to the distal end 516

of the outer tubular member 512 and allow the distal end of the cannula 530 to pierce the

seal and pass through an opening created by such piercing. An examples of a suitable seal is,

but is not limited to, an elastomeric member secured to the distal end 516 of the outer tubular

member 512 with adhesive, as best illustrated in FIGS. 5A and 5B. In this embodiment, the

seal 520 includes an outer surface 540 that defines a plurality of protrusions 542 that extend

outwardly from the outer surface 540. In this embodiment, the plurality of protrusions is

integrally formed by the seal 520 and, as described in detail below, can aid in maintaining the

medical device 500 in contact with an inner wall of a body vessel during performance of a

method.

[0065] While the outer tubular member 512 has been illustrated as having a particular

structural arrangement, an outer tubular member can have any suitable structural

arrangement. Skilled artisans will be able to select a suitable structural arrangement for an

outer tubular member according to a particular embodiment based on various considerations,

including the structural arrangement of a cannula being used and/ or the nature of the body

vessel within which the medical device is intended to be used. Similarly, a cannula can have

any suitable structural arrangement.

[0066] The outer tubular member 512 can be formed of any suitable material. Skilled

artisans will be able to select a suitable material to form an outer tubular member according

to a particular embodiment based on various considerations, including the material(s) that

forms a cannula included in a medical device of which the outer tubular member is a

component. Example materials considered suitable to form an elongate member include

biocompatible materials, materials that can be made biocompatible, metals such as stainless

steel, titanium, nickel-titanium alloy (e.g., Nitinol), thermoplastics, polymers, Pebax (Pebax is

a registered trademark of Ato Chimie Corporation of Allee des Vosges, Courbevoie, France),

nylon, polyethylene, high-density polyethylene (HDPE), high-performance polyethylene

(HPPE), polyurethane, silicone, acrylonitrile butadiene styrene (ABS), polyoxymethylene (e.g.,

acetal), and any other material considered suitable for a particular application. In the

illustrated embodiment, the elongate member 512 is formed of high-density polyethylene

(HDPE).

[0067] Similarly, the cannula 530 can be formed of any suitable material. Skilled artisans

will be able to select a suitable material to form a cannula according to a particular



embodiment based on various considerations, including the material(s) that forms an outer

tubular member included in a medical device of which the cannula is a component. Example

materials considered suitable to form a cannula include biocompatible materials, materials

that can be made biocompatible, metals such as stainless steel, titanium, nickel-titanium alloy

(e.g., Nitinol), thermoplastics, polymers, Pebax (Pebax is a registered trademark of Ato

Chimie Corporation of Allee des Vosges, Courbevoie, France), nylon, polyethylene, high-

density polyethylene (HDPE), high-performance polyethylene (HPPE), polyurethane, silicone,

acrylonitrile butadiene styrene (ABS), polyoxymethylene (e.g., acetal), and any other material

considered suitable for a particular application. In the illustrated embodiment, the cannula

530 is formed of stainless steel.

[0068] Each of FIGS. 6A, 6B and 6C is a schematic illustration of a portion of a body vessel

600 within which the medical device 500 illustrated in FIGS. 5, 5A and 5B is disposed and

within which the method 100 illustrated in FIG. 1 is being performed.

[0069] In FIG. 6A, the cannula 530 of the medical device 500 is illustrated in a first, non-

extended position. In this position, the cannula distal end 534 is fully contained within the

outer tubular member 512. Also a portion of the cutting edge 540 is seated within a p re

formed notch 550 defined by the seal 520. The outer surface 540 and the plurality of

protrusions 542 on the seal 520 are in contact with the inner surface 604 of the vessel wall

602 of the body vessel. In this Figure, the advancing step 110 of method 100 has not yet been

initiated.

[0070] In FIG. 6B, the cannula 530 of the medical device 500 is illustrated in a second,

extended position. In this position, the cannula distal end 534 has pierced and extended

through an opening 552 that it formed in the seal 520. The cannula distal end 534 has

punctured the inner layer 606 of the vessel wall 602. Furthermore, contrast dye 650 and

bulking agent 660 have been passed through the cannula 520 and into the space 608 between

connective tissue layers surrounding the vessel wall 602.

[0071] In FIG. 6C, the cannula 530 of the medical device 500 is illustrated in a third,

retracted position. In this position, the cannula distal end 534 has been retracted back

through the opening it formed in the seal 520 and pulled into the lumen 518 defined by the

outer tubular member 512. Contrast dye 650 and bulking agent 660 remain in the space 608

between connective tissue layers surrounding the vessel wall 602, with sufficient bulking



agent 650 present to formed a bulked region 670 in the body vessel.

[0072] FIG 7 is a schematic illustration of an example kit 600 useful for modifying the

luminal profile of a body vessel. The kit includes a medical device 610 according to an

embodiment, such as one of the examples described herein. Also, the kit 600 includes a first

storage vessel 6 1 containing contrast dye and adapted to be secured to a portion of the

medical device, such as the proximal end of a cannula component of the medical device 610.

Also, the kit 600 includes a second storage vessel 614 containing a bulking agent and adapted

to be secured to a portion of the medical device 610, such as the proximal end of a cannula

component of the medical device 610. The illustrated example kit 600 also includes

instructional information, such as printed material 616 describing a method according to an

embodiment, such as one of the example methods described herein. The instructional

information could also comprise pre-recorded media, such as a video on a recordable media,

or an address where such information can be obtained, such as an Internet URL. The kit 600

also includes an outer container 618 within which all other components are packaged.

[0073] Kits according to embodiments can include additional optional components. For

example, as described in detail above, it may be desirable to include a crosslinking agent in

the performance of an inventive method. Accordingly, a kit according to an embodiment can

include an additional storage vessel containing a crosslinking agent and adapted to be secured

to a portion of the medical device, such as the proximal end of a cannula component of the

medical device 610. Also, as described above, it may be desirable to include a buffer in the

performance of an inventive method. Accordingly, a kit according to an embodiment can

include an additional storage vessel containing a buffer and adapted to be secured to a

portion of the medical device, such as the proximal end of a cannula component of the

medical device 610. Also as described in detail above, it may be desirable to include a

crosslinking agent with another element used in the performance of an inventive method. For

example, a crosslinking agent can be mixed with a contrast dye, a buffer, and/ or a bulking

agent. Accordingly, a kit according to an embodiment can include a storage vessel containing

a crosslinking agent mixed with a contrast dye, a buffer, and/ or a bulking agent and adapted

to be secured to a portion of the medical device, such as the proximal end of a cannula

component of the medical device 610. Indeed, a kit according to an embodiment can include

one or more of a storage vessel containing a crosslinking agent mixed with a contrast dye, a

storage vessel containing a crosslinking agent mixed with a buffer, and a storage vessel

containing a crosslinking agent mixed with a bulking agent. Each of these storage vessel(s) can



be adapted to be secured to a portion of the medical device, such as the proximal end of a

cannula component of the medical device 610.

[0074] FIG. 8 illustrates another example medical device 800 suitable for use in the

inventive methods. The medical device 800 is a catheter 810 that has an outer tubular

member 812 that extends between outer tubular member proximal 814 and outer tubular

member distal 816 ends. The outer tubular member 812 defines a lumen 818. A seal 820 is

disposed on the distal end 516 of the outer tubular member 512 and blocks communication

between the lumen 518 and the external environment. A cannula 830 is disposed within the

lumen 818 of the outer tubular member 812. The cannula 830 has a cannula proximal end

832 and a cannula distal end 834 and defines a cannula lumen 836 that extends between the

cannula proximal end 832 and a cannula distal end 834. A connector 838, such as a Luer

lock or other suitable fitting, is attached to the cannula proximal end 832. The cannula distal

end 834 defines a cutting edge 840, similar to a needle.

[0075] In this embodiment, the medical device 800 includes four connectors 852, 854, 856,

858, each of which defines a passageway that is in fluid communication with the cannula

lumen 836 and defines a suitable fitting for connecting a storage vessel, such as a syringe or

other suitable storage vessel, to the medical device 800. The medical device 800 is particularly

well-suited for use in inventive methods described herein, including methods that include the

use of a buffer and a crosslinking agent, as it provides the ability to deliver these various

agents through the cannula by selective forcing of fluid through the connectors 852, 854, 856,

858, either sequentially, simultaneously, or in any desired combination or order. For example,

in one embodiment, four separate storage vessels can be attached to the medical device 800

using the connectors to form a medical device assembly that includes the medical device 800

and attached storage vessels. One storage vessel can include contrast dye; one storage vessel

can include crosslinking agent; one storage vessel can include buffer; one storage vessel can

include bulking agent. Also, as noted above, storage vessels can be used that include mixtures

of one or more of the various elements used in the inventive methods. For example, a storage

vessel containing a crosslinking agent mixed with contrast dye can be attached to the medical

device 800 using one of the connectors 852, 854, 856, 858 in the assembling of a medical

device assembly. Also, it is noted that two or more of the various elements used in the

inventive methods can be contained within a single storage vessel and separated for sequential

delivery through one of the connectors and into the cannula lumen 836 during performance

of an inventive method. For example, in one embodiment, a buffer can be stored separately



within a storage vessel with a bulking agent, such as in separate layers. A medical device

assembly can be assembled by attaching this storage vessel to the medical device 800, and

attaching other suitable storage vessels for the contrast dye and crosslinking agent, if desired.

[0076] While the illustrated medical device includes four connectors 852, 854, 856, 858, a

medical device according to an embodiment can have a number of connectors that

corresponds to a number of storage vessels containing elements for use in an inventive

method. For example, a medical device can have one, two, three or four connectors.

[0077] EXAMPLES

[0078] FIGS. 9A, 9 and 9C are schematic illustrations of an animal vein during various

stages of luminal modification in accordance with an inventive method.

[0079] In FIG. 9A, the inner diameter of the body vessel is measured at the position of a

previously-located natural venous valve, indicated by the double-headed arrow, while under

visualization.

[0080] In FIG. 9B, a cannula, an injection needle in this example, has been advanced

through a guide catheter to the target site. The cannula has been advanced toward the target

site while simultaneously injecting contrast dye until the cannula has punctured the inner

layer of the wall of the body vessel. This is evident from the small amount of contrast dye in

the lumen of the body vessel and the contrast dye located in the space between layers of the

wall of the body vessel, indicated by the arrow.

[0081] In FIG. 9C, the inner diameter of the body vessel is measured at the position of the

previously-located natural venous valve while under visualization. The bulking agent has

been passed through the cannula and into the space between layers of the wall of the body

vessel, indicated by the arrow, and the cannula and its catheter have been removed from the

body vessel. As is evident from a comparison of FIG. 9A and FIG. 9C, the inner diameter of

the body vessel has been reduced by approximately 40% at the position of the natural venous

valve.

[0082] FIG. 10 includes two fluoroscopic images of an external jugular vein of a pig. The

left panel shows the vein before injection of a bulking agent. The right panel shows the vein

after injection of a gel bulking agent in accordance with a method described herein.



[0083] The vein illustrated in FIG. 10 includes a natural valve, the location of which is

identified in the left panel. The injection site located below the valve location in illustration is

also identified in the left panel. The bulking agent, labeled 'Gel', is evident in the right panel

in the area adjacent the vein.

[0084] As is evident by comparing the right panel to the left panel, the vein diameter was

reduced by ~40% following performance of the method.

[0085] FIG. 11 includes three fluoroscopic images of an external jugular vein of a pig. Panel

A shows the vein before injection of bulking agent and crosslinking agent. Panel B shows the

vein after injection of bulking agent and crosslinking agent. Panel C shows the vein one week

after treatment.

[0086] In this example, a bulking agent comprising 17.5% alginate was delivered to each of

two target sites in the vein in accordance with a method described herein. Also as part of this

method, a crosslinking agent comprising 0.33M SrCL,2 was delivered to each of the two target

sites. The locations of the two target sites are indicated by the arrows in Panel B and Panel C.

The presence of the bulking agent and crosslinking agent is evident in Panel B in the area

adjacent the vein.

[0087] Panel C shows the vein one week after injection of the bulking and crosslinking agent

and demonstrates the durability of the bulked area and its lasting impact on the diameter of

the body vessel.

[0088] FIG. 12 is a graph of experimental results following delivery of bulking and

crosslinking agents in accordance with a method described herein. The graph illustrates a

calculated percent bulked value as a function of time and demonstrates sustained bulking over

a two week survival in the external jugular veins of pigs. The percent bulked values were

calculated as a comparison of the bulked diameter to the native vessel diameter. Note that

Day 0 venogram measurements for the percent bulked calculations were taken immediately

after delivery of crosslinking and bulking agents. Note also that the left cranial location was

only measured successfully on day 0 and day 7.

[0089] Those with ordinary skill in the art will appreciate that various modifications and

alternatives for the described and illustrated embodiments can be developed in light of the

overall teachings of the disclosure. Accordingly, the particular arrangements disclosed are



intended to be illustrative only and not limiting as to the scope of the invention, which is to be

given the full breadth of the appended claims and any and all equivalents thereof



What is claimed is:

1. A method of modifying the luminal profile of a body vessel of an animal, comprising:

advancing a cannula out of the distal end of a catheter disposed within the lumen of

said body vessel and toward a target site on the wall of said body vessel;

passing contrast dye through the cannula toward the target site;

simultaneously continuing the advancing and passing until the distal end of the

cannula punctures the inner layer of the wall of said body vessel at the target site; and

passing a bulking agent through the cannula and into a space between connective

tissue layers surrounding the vessel wall at the target site.

2. The method of claim 1, wherein said body vessel comprises a vein.

3. The method of claim 1, wherein the contrast dye contains a crosslinking agent.

4 . The method of claim 1, wherein the bulking agent contains a crosslinking agent.

5 . The method of claim 1, further comprising passing a crosslinking agent through the

cannula and into the space between connective tissue layers surrounding the vessel wall at the

target site.

6 . The method of claim 5, wherein the passing a crosslinking agent through the cannula

and into the space between connective tissue layers surrounding the vessel wall at the target

site is performed before the step of passing a bulking agent through the cannula and into a

space between connective tissue layers surrounding the vessel wall at the target site.



7. The method of claim 5, wherein the passing a crosslinking agent through the cannula

and into the space between connective tissue layers surrounding the vessel wall at the target

site is performed simultaneously with the step of passing a bulking agent through the cannula

and into a space between connective tissue layers surrounding the vessel wall at the target site.

8 . The method of claim 5, wherein the passing a crosslinking agent through the cannula

and into the space between connective tissue layers surrounding the vessel wall at the target

site is performed after the step of passing a bulking agent through the cannula and into a

space between connective tissue layers surrounding the vessel wall at the target site.

9 . The method of claim 5, further comprising passing a buffer through the cannula

between the bulking agent and the crosslinking agent.

10. A method of modifying the luminal profile of a body vessel of an animal, comprising:

locating a position of a natural valve within said body vessel;

advancing a cannula out of the distal end of a catheter disposed within the lumen of

said body vessel and toward a target site on the wall of said body vessel and adjacent the

natural valve;

passing contrast dye through the cannula toward the target site;

simultaneously continuing the advancing and passing until the distal end of the

cannula punctures the inner layer of the wall of said body vessel at the target site; and

passing bulking agent through the cannula and into a space between connective tissue

layers surrounding the vessel wall at the target site.

11. The method of claim 10, wherein said body vessel comprises a vein.



12. The method of claim 10, wherein the contrast dye contains a crosslinking agent.

13. The method of claim 10, wherein the bulking agent contains a crosslinking agent.

14. The method of claim 10, further comprising passing a crosslinking agent through the

cannula and into the space between connective tissue layers surrounding the vessel wall at the

target site.

15. The method of claim 1 , wherein the passing a crosslinking agent through the

cannula and into the space between connective tissue layers surrounding the vessel wall at the

target site is performed before the step of passing a bulking agent through the cannula and

into a space between connective tissue layers surrounding the vessel wall at the target site.

16. The method of claim 14, wherein the passing a crosslinking agent through the

cannula and into the space between connective tissue layers surrounding the vessel wall at the

target site is performed simultaneously with the step of passing a bulking agent through the

cannula and into a space between connective tissue layers surrounding the vessel wall at the

target site.

17. The method of claim 14, wherein the passing a crosslinking agent through the

cannula and into the space between connective tissue layers surrounding the vessel wall at the

target site is performed after the step of passing a bulking agent through the cannula and into

a space between connective tissue layers surrounding the vessel wall at the target site.

18. The method of claim 14, further comprising passing a buffer through the cannula



between the bulking agent and the crosslinking agent.

19. A method of modifying the luminal profile of a body vessel of an animal, comprising:

locating a position of a natural valve within said body vessel;

measuring the inner diameter of said body vessel at the position of the natural valve;

advancing a cannula out of the distal end of a catheter disposed within the lumen of

said body vessel and toward a target site on the wall of said body vessel and adjacent the

natural valve;

passing contrast dye through the cannula toward the target site;

simultaneously continuing the advancing and passing until the distal end of the

cannula punctures the inner layer of the wall of said body vessel at the target site;

passing bulking agent through the cannula and into a space between connective tissue

layers surrounding the vessel wall at the target site; and

measuring the inner diameter of the body vessel at the position of the natural valve.

20. The method of claim 19, wherein said body vessel comprises a vein.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 203

Al l i ndependent c l aims 1, 10 and 19 compri se the step of advanci ng a
cannul a wi thi n the l umen of a body vessel of an animal , whi ch i s a
surgi cal step.
Accordi ngly, pursuant t o Arti c l e 17 (2) (a) ( i ) PCT, thi s Authori t y i s not
requi red t o search the subject-matter of c l aims 1-20, si nce the methods
as defi ned therei n are methods for treatment of the human or animal body
by surgery (Rul e 39 . l ( ) and Rul e 43bi s PCT) .
A meani ngful search i s therefore not possi bl e on the basi s of al l c l aims
because al l c l aims are di rected t o subject-matter not requi red t o be
searched.

The appl i cant ' s attenti on i s drawn t o the fact that c l aims rel ati ng t o
i nventi ons i n respect of whi ch no i nternati onal search report has been
establ i shed need not be the subject of an i nternati onal prel imi nary
exami nati on (Rul e 66. 1(e) PCT) . The appl i cant i s advi sed that the EPO

pol i cy when acti ng as an Internati onal Prel imi nary Exami ni ng Authori t y i s
normal l y not t o carry out a prel imi nary exami nati on on matter whi ch has
not been searched. Thi s i s the case i rrespecti ve of whether or not the
cl aims are amended fol l owi ng recei pt of the search report or duri ng any
Chapter I I procedure. I f the appl i cati on proceeds i nto the regi onal phase
before the EPO, the appl i cant i s remi nded that a search may be carri ed
out duri ng exami nati on before the EPO (see EPO Gui del i nes C-IV, 7.2) ,
shoul d the probl ems whi ch l ed t o the Arti c l e 17 (2) decl arati on be
overcome.
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