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(57) Abstract: An apparatus includes a first catheter defining a first longitudinal axis and a first lumen. A first actuator can be coupled
to the first catheter and configured to rotate about the first longitudinal axis to deflect a distal end of the first catheter relative to the

00 first longitudinal axis. A second catheter can define a second longitudinal axis and a second lumen. At least a portion of the second
catheter can be configured to slide within the first lumen. A magnetic member can be coupled to a distal end of the second catheter. The
magnetic member can define a third lumen. The third lumen can be in fluid commumcation with the second lumen. A second actuator
can be coupled to the second catheter and configured to move linearly along the second longitudinal axis so as to vary a spacing between

o the magnetic member and the first catheter.
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SYSTEMS, APPARATUSES, AND METHODS FOR GUIDE WIRE DELIVERY

Cross-Reference to Related Applications

[0001] This application claims benefit of priority to U.S. Provisional Application Serial No.

62/351,159, entitled "CATHETER DEVICES AND METHODS," filed June 16, 2016, and to

U.S. Provisional Application Serial No. 62/489,643, entitled "SYSTEMS, APPARATUSES,

AND METHODS FOR GUIDE WIRE DELIVERY," filed April 25, 2017, the disclosures of

each of which are incorporated herein by reference in their entireties.

Background

[0002] The embodiments described herein relate generally to medical devices and methods

for delivery catheters, and more particularly to delivery catheters configured for creating a

passage in and/or through a target tissue for placement of a guidewire.

[0003] Many surgical procedures include delivering at least a portion of a device such as a

catheter or the like to positions within a patient where access may be limited (e.g., by the

anatomy or the like). For example, atrial fibrillation of a heart is typically treated by isolating

portions of the atria. Such isolation of the atria can be done by open-heart surgery (e.g., a

modified Maze procedure) or, most commonly, by a trans-venous catheter technique. In

some known instances, the doctor cauterizes the left atrial muscle tissues using

radiofrequency ablation techniques, with the ablation lesion targeting and/or circumscribing

the pulmonary veins. Isolation of these anatomic portions of atria prevents the electrical

propagation of the arrhythmia into the remainder of the atria. Generally, the operator (e.g.,

surgeon or interventionalist) places electrophysiologic catheters into the right heart. Under

fluoroscopic guidance, a catheter is advanced adjacent to the atrial septum. In most cases, a

puncture of the atrial septum (right to left) is made with a specialized needle catheter. A

guidewire is then advanced into the left atrium.

[0004] The trans-septal catheter is removed and a guide catheter is delivered over the wire

into the left atrium. An ablation catheter is then advanced into the left atrium under

fluoroscopic guidance. Typically, electrophysiologists use additional imaging and mapping

technology to improve safety and efficacy of the procedure, such as intracardiac ultrasound,

cardiac computed tomography (CT), or non-contact mapping systems. Once the

ablation/mapping catheters are in the left atrium, the operator delivers radiofrequency energy



to t e target sites. The operator moves the ablation catheter in a point-by-point fashion

connecting the lesions, which in effect, electrically isolates the pulmonary veins from the rest

of the atrium.

[0005] These known procedures typically take 3-6 hours to complete. The procedural

success varies between operators and patient selection (success rate is between 50-85% for a

single attempt), with some patients receiving subsequent ablation procedures to "touch up"

the prior ablation site. The cost of these procedures is variable and increases substantially

with duration of procedure and/or the addition of adjuvant imaging/mapping technology.

Generally, current procedures are associated with a 5-6% risk of procedural complications,

including a 0.5% risk of stroke due to instrumenting (i.e., placing one or more medical

devices into) the left atrium. Other complications can include cardiac perforation,

tamponade, pulmonary vein stenosis, and atrial-esophageal fistula. Despite attempts to

simplify and streamline the procedure, the anatomic variations of the left atrium and

pulmonary veins have limited the utility of alternative ablation techniques.

[0006] In some known instances, pericardial techniques for treating atrial fibrillation are

employed; however, such known techniques also have various limitations. For example,

most current pericardial ablation strategies include an operator blindly navigating recesses of

the pericardial space with an ablation catheter. In some instances, reflections formed in the

pericardial space, also described as "pericardial reflections", can pose an obstacle to delivery

of a single contiguous lesion using these techniques. Thus, the anatomy of the pericardial

space limits the efficacy and technical ease of current pericardial/epicardial catheter-based

procedures. For example, although the membranous reflections of the pericardial space are

thin and relatively avascular, the angle, spatial limitations, and orientation of the surgical

access point relative to the pericardial reflections does not facilitate simple puncture with a

blunt catheter or a standard needle. Moreover, the large vessel and cardiac chambers adjacent

to the pericardial reflections make the proposition of blind puncture with conventional

catheters impractical.

[0007] Accordingly, there is a need in the pertinent art for devices, systems, and methods

for efficiently and reliably locating and puncturing pericardial reflections, e.g., for delivery of

a guidewire and/or catheter.



Summary

[0008] The embodiments of the present disclosure include devices and methods selective

delivery of an ablation catheter to cardiac tissue. In some embodiments, an apparatus can

include a first catheter defining a first longitudinal axis and a first lumen therethrough. A

first actuator can be coupled to the first catheter and configured to rotate about the first

longitudinal axis to deflect a distal end of the first catheter relative to the first longitudinal

axis. A second catheter can define a second longitudinal axis and a second lumen

therethrough. At least a portion of the second catheter can be configured to slide within the

first lumen. A magnetic member can be coupled to a distal end of the second catheter. The

magnetic member can define a third lumen therethrough. The third lumen can be in fluid

communication with the second lumen. A second actuator can be coupled to the second

catheter. The second actuator can be configured to move linearly along the second

longitudinal axis so as to vary a spacing between the magnetic member and a distal end of the

first catheter.

Brief Description of the Drawings

[0009] FIG. 1 is a schematic, cross-sectional illustration of a delivery device in a first

configuration according to an embodiment.

[0010] FIG. 2 is a schematic, cross-sectional illustration of a delivery device in a a second

configuration according to an embodiment.

[0011] FIG. 3 is a schematic illustration of the delivery device of FIGS. 1 and 2 and a

second delivery device, which are coupled together with a portion of a target tissue disposed

therebetween.

[0012] FIG. 4 is a top view of a delivery device according to an embodiment.

[0013] FIG. 5 is a side view of a delivery device according to an embodiment.

[0014] FIG. 6 is a side view of the delivery device of FIG. 4 in a first configuration, shown

without a portion of a handle to illustrate internal components of the delivery device.

[0015] FIG. 7 is side view of the delivery device of FIG. 5 in a second configuration,

shown without a portion of a handle to illustrate internal components of the delivery device.



[0016] FIG. 8 is a schematic illustration of a first magnetic member and a second magnetic

member configured to form a magnetic coupling therebetween according to an embodiment.

[0017] FIG. 9 is a schematic illustration of a first magnetic member and a second magnetic

member configured to form a magnetic coupling therebetween according to an embodiment.

[0018] FIG. 10 is a schematic illustration of a first magnetic member and a second

magnetic member configured to form a magnetic coupling therebetween according to an

embodiment.

[0019] FIG. 1 1 is a schematic illustration of a first magnetic member and a second

magnetic member configured to form a magnetic coupling therebetween according to an

embodiment.

[0020] FIG. 12 is a schematic illustration of a first magnetic member and a second

magnetic member configured to form a magnetic coupling therebetween according to an

embodiment.

[0021] FIG. 13 is a schematic illustration of a first magnetic member and a second

magnetic member configured to form a magnetic coupling therebetween according to an

embodiment.

[0022] FIG. 14 is an illustration of a portion of a first delivery device and a portion of a

second delivery device disposed within a pericardial space of a heart according to an

embodiment.

[0023] FIG. 15 is an illustration of a portion of a first delivery device disposed within a

pericardial space of a heart according to an embodiment.

[0024] FIG. 16 is an illustration of a portion of a first delivery device disposed within the

pericardial space of the heart and a portion of the second delivery device disposed within the

pericardial space of the heart via a posterior approach.

[0025] FIG. 16A is an illustration of a portion of a first delivery device disposed within a

pericardial space of the heart and a portion of a second delivery device disposed within the

pericardial space of the heart via an anterior approach.



[0026] FIG. 17 is an enlarged illustration of a portion of the first delivery device and a

portion of the second delivery device of FIGS. 14-16A within the heart, identified in FIGS.

16-16A as region Z i .

[0027] FIG. 18 is an enlarged illustration of a portion of the first delivery device and a

portion of t e second delivery device of FIGS. 14-16 within the heart, identified in FIGS. 16-

16A as region Z i .

[0028] FIG. 19 is an illustration of a portion of a first delivery device and a portion of a

second delivery device configured to place a guidewire and/or catheter within a pericardial

space of a heart according to an embodiment.

[0029] FIG. 20 is an enlarged illustration of a portion of the first delivery device and a

portion of the second delivery device of FIGS. 14-16 within the heart, identified in FIG. 19 as

region Z2.

[0030] FIG. 1 is an enlarged illustration of a portion of the first delivery device and a

portion of the second delivery device of FIGS. 14-16 within the heart, identified in FIG. 19 as

region Z2.

[0031] FIG. 22 is an illustration of a guidewire disposed within the pericardial space and

about the pulmonary veins of the heart.

[0032] FIG. 23 is an illustration of an ablation catheter disposed within the pericardial

space and about the pulmonary veins of the heart via the guidewire of FIG. 22.

[0033] FIG. 24 is a flowchart illustrating a method of delivering a catheter to cardiac tissue

according to an embodiment.

[0034] FIG. 25 is a schematic illustration of a first delivery catheter and second delivery

catheter, according to an embodiment.

[0035] FIG. 26 is a schematic illustration of a kit, according to an embodiment.

[0036] FIG. 27A is a flowchart illustrating a method of delivering a catheter to cardiac

tissue according to an embodiment.

[0037] FIG. 27B is a flowchart illustrating a method of delivering a catheter to cardiac

tissue according to an embodiment.



Detailed Description

[0038] In some embodiments, an apparatus includes a first catheter and a second catheter.

In some embodiments, the first catheter can include a first port in fluid communication with a

first lumen, and the second catheter can include a second port in fluid communication with a

second lumen. The apparatus can also include a third catheter. The third catheter can define

a third longitudinal axis and a fourth lumen therethrough. The third catheter can include a

handle and a third port in fluid communication with the fourth lumen. The apparatus can be

configured to transition between a first configuration and a second configuration in response

to actuation of the second actuator. A distal end of the first catheter can be disposed within

the third catheter in the first configuration. The distal end of the first catheter can be at least

partially disposed distal to a distal end of the third catheter in the second configuration. A

proximal end of the third catheter can include the third port.

[0039] In some embodiments, the magnetic member can include one or more of an

electromagnet, a paramagnet, and a permanent magnet. The magnetic member can be at least

partly constructed from radiopaque material. The first catheter and the magnetic member can

have substantially the same diameter. The third lumen can be non-coaxial with a longitudinal

axis of the magnetic member. A distal end of the magnetic member can include a convex or

frustoconical shape. The second actuator can be coupled to a proximal end of the second

catheter. The first actuator can be movably coupled to a proximal end of the handle. The

rotation of the first actuator can be configured to deflect a distal end of the second catheter.

The rotation of the first actuator can be configured to deflect a distal end of the third catheter.

[0040] In some embodiments, the first actuator can include a rotation member and a

translation member. The rotation member can be coupled to a proximal end of the handle

and the translation member can be movably disposed within the handle. Rotation of the

rotation member can correspond to translation of the translation member along the first

longitudinal axis. The translation member can be operably coupled to a distal end of the first

catheter via a linkage.

[0041] In some embodiments, the third port can be configured to provide one or more of

suction and lavage. The second actuator can include the second port. The second port, the

second lumen, and the third lumen can be collectively configured to receive and advance a

guidewire during use. The second actuator can include a push rod disposed within the first

lumen and coupled to a proximal end of the second catheter. A lumen of the push rod can be



in fluid communication with t e second lumen. A lumen of the first port, the second lumen,

and the lumen of the push rod can be co-axial.

[0042] In some embodiments, the handle can be configured for single-handed operation.

The handle can be coupled to a proximal end of the third catheter. A conduit can define a

lumen therethrough. The conduit can be configured to couple to a fluid source. The conduit

can be at least partially disposed within the handle. The lumen of the conduit can be in fluid

communication with the first lumen and fluidically isolated from the second lumen. At least

a portion of the first catheter can be configured to slide within the fourth lumen. A proximal

end of the first catheter can include the first port. The second and third lumen can be

substantially the same diameter. A diameter of the first catheter can be between about 6

French and about 15 French. At least a portion of the second catheter can include a nickel-

titanium alloy. A proximal end of the first catheter can be fixedly disposed within the handle.

[0043] In some embodiments, a proximal end of the first catheter includes a protrusion

movably disposed within the second actuator. The second actuator can include a channel

configured to movably receive the protrusion. A flexibility of the third catheter can be less

than one or more of a flexibility of the first and second catheter. The flexibility of the first

catheter can be less than the flexibility of the second catheter. The flexibility of the second

catheter can be greater than the flexibility of the first and third catheter. The first catheter can

have a bending stiffness between approximately 3 x 10 5 Netwon-meters 2 and approximately

10 3 Netwon-meters 2. The second catheter can have a flexural modulus of about 3 x 10 5

Netwon-meters 2 or less.

[0044] In some embodiments, a system can include a first device and second device. The

first device can include a first catheter defining a first longitudinal axis and a first lumen

therethrough. A first actuator can be coupled to the first catheter and configured to rotate

about the first longitudinal axis to deflect a distal end of the first catheter relative to the first

longitudinal axis. A second catheter can define a second longitudinal axis and a second

lumen therethrough. At least a portion of the second catheter can be configured to slide

within the first lumen. A first magnetic member can be coupled to a distal end of the second

catheter. The first magnetic member can define a third lumen therethrough. The third lumen

can be in fluid communication with the second lumen. A second actuator can be coupled to

the second catheter. The second actuator can be configured to move linearly along the

second longitudinal axis so as to vary a spacing between the first magnetic member and a



distal end of t e first catheter. The second device can include a fourth catheter defining a

fourth longitudinal axis and a fourth lumen therethrough. A fourth actuator can be coupled to

the fourth catheter and configured to rotate about the fourth longitudinal axis to deflect a

distal end of the fourth catheter relative to the fourth longitudinal axis. A fifth catheter can

define a fifth longitudinal axis and a fifth lumen therethrough. At least a portion of the fifth

catheter can be configured to slide within the fourth lumen. A second magnetic member can

be coupled to a distal end of the fifth catheter. The second magnetic member can define a

sixth lumen therethrough. The sixth lumen can be in fluid communication with the fifth

lumen. The second magnetic member can have a polarity opposite the first magnetic member

such that the first and second magnetic members are configured to couple magnetically with

the third lumen aligned to the sixth lumen. A fifth actuator can be coupled to the fifth

catheter. The fifth actuator can be configured to move linearly along the fifth longitudinal

axis so as to vary a spacing between the second magnetic member and a distal end of the

fourth catheter.

[0045] In some embodiments, the first catheter can include a first port in fluid

communication with the first lumen. The second catheter can include a second port in fluid

communication with the second lumen. The first device can include a third catheter defining

a third longitudinal axis and a lumen therethrough. The third catheter can include a handle

and a third port in fluid communication with the lumen of the third catheter. The fourth

catheter can include a fourth port in fluid communication with the fourth lumen. The fifth

catheter can include a fifth port in fluid communication with the fifth lumen. The second

device can include a sixth catheter defining a sixth longitudinal axis and a lumen

therethrough. The sixth catheter can include a handle and a sixth port in fluid communication

with the lumen of the sixth catheter. A distal end of the first magnetic member and a distal

end of the second magnetic member can include complimentary shapes.

[0046] Also described here are methods. In general, these methods include the steps of

inserting a first device into pericardial tissue of a heart of a subjectsuch that a distal end of the

first device is disposed within a pericardial space of the heart and on a first side of a first

pericardial reflection. The first device can include a first catheter defining a first longitudinal

axis and a first lumen therethrough. A second catheter can define a second longitudinal axis

and a second lumen therethrough. At least a portion of the second catheter can be configured

to slide within the first lumen. A first magnetic member can be coupled to a distal end of the

second catheter. The first magnetic member can define a third lumen therethrough. The third



lumen can be in fluid communication with the second lumen. A second device can be

inserted into the pericardial tissue of t e heart such that a distal end of the second device is

disposed within the pericardial space on a second side of the first pericardial reflection

opposite the first side. The second device can include a fourth catheter defining a fourth

longitudinal axis and a fourth lumen therethrough. A fifth catheter can define a fifth

longitudinal axis and a fifth lumen therethrough. At least a portion of the fifth catheter can be

configured to slide within the fourth lumen. A second magnetic member can be coupled to a

distal end of the fifth catheter. The second magnetic member can define a sixth lumen

therethrough. The sixth lumen can be in fluid communication with the fifth lumen. The first

magnetic member can be advanced to place the first magnetic member close to the first side

of the first pericardial reflection. The second magnetic member can be advanced to place the

second magnetic member close to the second side of the first pericardial reflection such that

the first magnetic member couples to the second magnetic member across the first pericardial

reflection via a magnetic force when the first magnetic member is close to the first side of the

first pericardial reflection and the second magnetic member is close to the second side of the

first pericardial reflection. A crossing wire can be advanced through the third lumen, the first

pericardial reflection, and at least a portion of the sixth lumen to create an opening in the first

pericardial reflection. A portion of one of the first and second magnetic members can be

advanced through the opening and the first pericardial reflection.

[0047] In some embodiments, a guidewire can be advanced through the first lumen and the

first pericardial reflection such that a portion of the guidewire is disposed on the second side

of the first pericardial reflection. Advancing the first magnetic member can include actuating

a first actuator of the first device. Actuating the first actuator can advance the second

catheter relative to the first catheter. Actuating the first actuator can deflect a distal end of

the first catheter. Advancing the second magnetic member can include actuating a second

actuator of the second device. Actuating the second actuator can advance the fifth catheter

relative to the fourth catheter. Actuating the second actuator can deflect a distal end of the

second catheter. The opening in the first pericardial reflection can be dilated. The crossing

wire can be withdrawn from the first pericardial reflection and the third lumen. The first and

second devices disposed within the pericardial space can be fluoroscopically imaged.

[0048] In some embodiments, a method can include the steps of inserting a first device into

pericardial tissue of a heart such that a distal end of the first device is disposed within a

pericardial space of the heart and on a first side of a first pericardial reflection. The first



device can include a first catheter defining a first longitudinal axis and a first lumen

therethrough. A second catheter can define a second longitudinal axis and a second lumen

therethrough. At least a portion of the second catheter can be configured to slide within the

first lumen. A first magnetic member can be coupled to a distal end of the second catheter.

The first magnetic member can define a third lumen therethrough. The third lumen can be in

fluid communication with the second lumen. A second device can be inserted into the

pericardial tissue of the heart such that a distal end of the second device is disposed within

the pericardial space on a second side of the first pericardial reflection opposite the first side.

The second device can include a fourth catheter defining a fourth longitudinal axis and a

fourth lumen therethrough. A fifth catheter can define a fifth longitudinal axis and a fifth

lumen therethrough. At least a portion of the fifth catheter can be configured to slide within

the fourth lumen. A second magnetic member can be coupled to a distal end of the fifth

catheter. The second magnetic member can define a sixth lumen therethrough. The sixth

lumen can be in fluid communication with the fifth lumen. The first magnetic member can

be advanced to place the first magnetic member close to the first side of the first pericardial

reflection. The second magnetic member can be advanced to place the second magnetic

member close to the second side of the first pericardial reflection such that the first magnetic

member couples to the second magnetic member across the first pericardial reflection via a

magnetic force when the first magnetic member is close to the first side of the first pericardial

reflection and the second magnetic member is close to the second side of the first pericardial

reflection. A crossing wire can be advanced through the third lumen, the first pericardial

reflection, and at least a portion of the sixth lumen to create an opening in the first pericardial

reflection. A portion of one of the first and second magnetic members can be advanced

through the opening and the first pericardial reflection. The distal end of the first device can

be advanced on a first side of a second pericardial reflection. The distal end of the second

device can be advanced on a second side of the second pericardial reflection. The first

magnetic member can be advanced to place the first magnetic member close to the first side

of the second pericardial reflection. The second magnetic member can be advanced to place

the second magnetic member close to the second side of the second pericardial reflection

such that the first magnetic member couples to the second magnetic member across the

second pericardial reflection via a magnetic force when the first magnetic member is close to

the first side of the second pericardial reflection and the second magnetic member is close to

the second side of the first second reflection. The crossing wire can be advanced through the

third lumen, the second pericardial reflection, and at least a portion of the sixth lumen to



create an opening in the second pericardial reflection. The portion of one of the first and

second magnetic members can be advanced through t e opening and the second pericardial

reflection.

[0049] In some embodiments, the crossing wire can be withdrawn from the second

pericardial reflection and the third lumen. A guidewire can be delivered through the third

lumen, the opening in the first pericardial reflection, the opening in the second pericardial

reflection, and the sixth lumen. The first and second devices can be withdrawn from a body

of a subject while leaving the guidewire in place. A medical device can be advanced over the

guidewire and through the openings in the first and second pericardial reflections. At least

part of the left and right pulmonary veins can be encircled with the medical device. The

medical device can include an ablation catheter. A circumferential ablation lesion can be

formed using the ablation catheter. A guidewire can be advance through the first lumen and

the second pericardial reflection such that a portion of the guidewire is disposed on the

second side of the second pericardial reflection. The opening in the second pericardial

reflection can be dilated. The first and second devices can be inserted into the pericardial

tissue and include inserting an introducer catheter into a body of a subject. The first device

can be inserted into the pericardial tissue and include advancing the first device along a

transverse sinus of the heart. The second device can be inserted into the pericardial tissue

and include advancing the second device along an oblique sinus of the heart.

[0050] In some embodiments, an apparatus includes a handle, a first catheter, a second

catheter, a third catheter, a magnetic member, a first actuator, and a second actuator. The

first catheter has a proximal end portion and a distal end portion and defines a lumen

therethrough. The proximal end portion of the first catheter operably couples to the handle

and includes a first port in fluid communication with the lumen of the first catheter. The

second catheter has a proximal end portion and a distal end portion and defines a lumen

therethrough. The second catheter is at least partially disposed within the lumen of the first

catheter. The proximal end portion of the second catheter is fixedly disposed within the

handle and includes a second port in fluid communication with the lumen of the second

catheter. The third catheter has a proximal end portion and a distal end portion and defining a

lumen therethrough. At least a portion of the third catheter is movably disposed within the

lumen of the second catheter. The magnetic member is coupled to the distal end portion of

the third catheter. The magnetic member defines a lumen extending therethrough that is in

fluid communication with the lumen of the third catheter. The first actuator is coupled to the



proximal end portion of the third catheter such that an access port of t e first actuator is in

fluid communication with the lumen of the third catheter. The first actuator is configured to

be moved linearly relative to the housing to move the third catheter within the lumen of the

second catheter between a proximal position, in which the magnetic member is adjacent to a

distal surface of the second catheter, and a distal position, in which the magnetic member is

distal to and spaced apart from the distal surface of the second catheter. The second actuator

is operably coupled to the distal end portion of the second catheter such that rotation of the

second actuator deflects the distal end portion of the second catheter in a non-linear direction.

[0051] In some embodiments, a system includes a first delivery device, a second delivery

device, and a guidewire. The first delivery device includes a handle, a first catheter, a second

catheter, and an actuator. The first catheter of the first delivery device has a proximal end

portion disposed within the handle of the first delivery device and a distal end portion

configured for insertion into the body and defines a lumen extending therethrough. The

second catheter has a proximal end portion and a distal end portion and defines a lumen

therethrough. The distal end portion of the second catheter of the first delivery device

includes a magnetic member. At least a portion of the second catheter of the first delivery

device is movably disposed within the lumen of the first catheter of the first delivery device.

The actuator of the first delivery device is movably coupled to the proximal end portion of

the second catheter of the first delivery device such that a port of the actuator is in fluid

communication with the lumen of the second catheter. The actuator of the first delivery

device is configured to move relative to the handle to place the magnetic member of the first

delivery device adjacent to a first side of a target tissue when the distal end portion of the first

catheter is inserted into the body. The second delivery device includes a handle, a first

catheter, a second catheter, and an actuator. The first catheter of the second delivery device

has a proximal end portion disposed within the handle of the second delivery device and a

distal end portion configured for insertion into the body and defines a lumen extending

therethrough. The second catheter has a proximal end portion and a distal end portion and

defines a lumen therethrough. The distal end portion of the second catheter of the second

delivery device includes a magnetic member having a length between approximately 2.0

millimeters (mm) and approximately 10.0 mm, including all values and sub-ranges in

between. At least a portion of the second catheter of the second delivery device is movably

disposed within the lumen of the first catheter of the second delivery device. The actuator of

the second delivery device is movably coupled to the proximal end portion of the second

catheter of the second delivery device such that a port of the actuator is in fluid



communication with t e lumen of the second catheter. The actuator of the second delivery

device is configured to move relative to the handle to place the magnetic member of the

second delivery device adjacent to a second side of the target tissue when the distal end

portion of the first catheter is inserted into the body. The guidewire is configured to be

inserted, via the port of the actuator of the first delivery device, through the second catheter

of the first delivery device, the target tissue, and at least a portion of the second catheter of

the second delivery device. The guidewire is configured to define a path circumscribing at

least a portion of an anatomic structure.

[0052] In some embodiments, a method includes inserting a delivery catheter of a first

delivery device into pericardial tissue of a heart such that a distal end portion of the delivery

catheter is disposed within a pericardial space of the heart and on a first side of a pericardial

reflection. A delivery catheter of a second delivery device is inserted into the pericardial

tissue of the heart such that a distal end portion of the delivery catheter of the second delivery

device is disposed within the pericardial space on a second side of the pericardial reflection

opposite the first side. An actuator of the first delivery device is actuated to advance a

magnetic member of the first delivery device relative to the delivery catheter of the first

delivery device to place the magnetic member of the first delivery device close to the first

side of the pericardial reflection.

[0053] The term "close to", as used herein with reference to separation between a

pericardial reflection and one or more catheter components, and can encompass an absolute

distance or a relative distance. The absolute distance can be from about 0 mm to about 30

mm, including all values and sub-ranges in between. The relative distance can be relative to a

dimension of a particular catheter component. For example, if the magnetic member has a

length (say) L (for example, L can have a value in the range between about 2 mm and about

11 mm), the tip of the magnetic member can be less than about a distance about four times

the length L (4*Z) from the pericardial reflection when the magnetic member is "close to" the

pericardial reflection.

[0054] An actuator of the second delivery device is actuated to advance a magnetic

member of the second delivery device relative to the delivery catheter of the second delivery

device to place the magnetic member of the second delivery device close to the second side

of the pericardial reflection. The magnetic member of the first delivery device and the

magnetic member of the second delivery device are coupled via a magnetic coupling when



the magnetic member of t e first delivery device is close to the first side of the pericardial

reflection and t e magnetic member of the second delivery device is close to the second side

of the pericardial reflection (e.g., if the magnetic member of the second delivery device has a

length, the tip of the magnetic member can be less than about a distance of approximately

four times the length L (4*Z) from the second side of the pericardial reflection). A needle

(e.g., a trocar, stylet, wire, and/or other sharpened elongate member) is advanced through a

lumen of the magnetic member of the first delivery device, the pericardial reflection, and at

least a portion of a lumen of the magnetic member of the second delivery device. The

opening defined in the pericardial reflection as a result of the advancing the needle is dilated.

A portion of the delivery catheter of the first delivery device is advanced through the opening

defined in the pericardial reflection to place the magnetic member of the first delivery device

on the second side of the pericardial reflection. A guidewire is then advanced through the

lumen of the delivery catheter of the first delivery device and the pericardial reflection such

that a portion of the guidewire is disposed on the second side of the pericardial reflection.

[0055] In some embodiments, a method includes positioning a distal end of a first delivery

catheter proximate to a first side of a first pericardial reflection of a subject. The first

delivery catheter has a lumen extending therethrough. A first catheter of a first device is

disposed in the lumen of the first delivery catheter. The first catheter of the first device is

extended towards the first pericardial reflection to lie outside a distal portion of the first

delivery catheter. The first catheter having a lumen extending therethrough. A second

catheter of the first device disposed in the first lumen of the first catheter. The second

catheter of the first device is extended towards the first pericardial reflection to lie outside a

distal portion of the first catheter of the first device such that the second catheter of the first

device contacts the first pericardial reflection. A distal end portion of a second delivery

catheter is positioned proximate to a second side of the first pericardial reflection of the

subject. The second delivery catheter has a lumen extending therethrough. A first catheter of

a second device is disposed in the lumen of the second delivery catheter. The first catheter of

the second device is extended towards the first pericardial reflection to lie outside a distal

portion of the second delivery catheter. The first catheter of the second device has a lumen

extending therethrough. A second catheter of the first device is disposed in the lumen of the

first catheter. The second catheter of the second device is extended towards the first

pericardial reflection to lie outside a distal portion of the first catheter of the second device

such that the second catheter of the second device contacts the first pericardial reflection. A

first magnet assembly of the second catheter of the first device and a second magnet



assembly of the second catheter of the second device are magnetically coupled across t e first

pericardial reflection when the second catheter of the second device is extended such that the

lumen of the second catheter of the first device is substantially axially aligned with the lumen

of the second catheter of the second device. The first pericardial reflection is pierced by

advancing a sharpened guidewire through the lumen of the second catheter of the first device,

through the first pericardial reflection, and into the lumen of the second catheter of the second

device to define a pierced portion in the first pericardial reflection. The sharpened guidewire

is withdrawn from the lumen of the second catheter of the second device and from the first

pericardial reflection. The second catheter of the first device is withdrawn into the first

catheter of the first device and the fist catheter of the first device is withdrawn into the first

delivery catheter. The second catheter of the second device is withdrawn into the first

catheter of the second device and the first catheter of the second device is withdrawn into the

second delivery catheter. The distal end portion of the first delivery catheter is positioned

proximate to a first side of a second pericardial reflection of the subject. The first catheter of

the first device is extended from the first delivery catheter towards the second pericardial

reflection to lie outside the distal portion of the first delivery catheter. The second catheter of

the first device is extended towards the second pericardial reflection to lie outside the distal

portion of the first catheter of the first device such that the second catheter of the first device

contacts the second pericardial reflection. A distal end of the second delivery catheter is

positioned proximate to a second side of the second pericardial reflection of the subject. The

first catheter of the second device is extended from the second delivery catheter towards the

second pericardial reflection to lie outside the distal portion of the second delivery catheter.

The second catheter of the second device is extended towards the second pericardial

reflection to lie outside the distal portion of the first catheter of the second device such that

the second catheter of the second device contacts the first pericardial reflection. The first

magnet assembly of the second catheter of the first device and the second magnet assembly

of the second catheter of the second device are magnetically coupled across the second

pericardial reflection when the second catheter of the second device is extended such that the

lumen of the second catheter of the first device is substantially axially aligned with the lumen

of the second catheter of the second device. The second pericardial reflection is pierced by

advancing the sharpened guidewire through the lumen of the second catheter of the first

device, through the second pericardial reflection, and into the lumen of the second catheter of

the second device to define a pierced portion in the second pericardial reflection. The

sharpened guidewire is then withdrawn from the lumen of the second catheter and from the



second pericardial reflection. A guidewire is delivered through t e lumen of t e second

catheter of the first device, the pierced portion in the first pericardial reflection, the pierced

portion in the second pericardial reflection, and the lumen of the second catheter of the

second device. The first device, the first delivery catheter, the second device, and the second

catheter are withdrawn from the body of the subject while leaving the guidewire in place. A

medical device is then positioned in the pericardial space of the heart of the subject by

passing the medical device over the guidewire, through the pierced portion of the first

pericardial reflection, and through the pierced portion of the second pericardial reflection,

such that a central portion of the medical device at least partially encircles the left pulmonary

veins and the right pulmonary veins.

[0056] As used in this specification and the appended claims, the singular forms "a," "an"

and "the" include plural referents unless the context clearly dictates otherwise. Thus, for

example, the term "a member" is intended to mean a single member or a combination of

members, "a material" is intended to mean one or more materials, or a combination thereof.

Furthermore, the words "a" or "an" and the phrase "one or more" can be used

interchangeably.

[0057] The phrase "and/or," as used herein in the specification and in the claims, should be

understood to mean "either or both" of the elements so conjoined, i.e., elements that are

conjunctively present in some cases and disjunctively present in other cases. Multiple

elements listed with "and/or" should be construed in the same fashion, i.e., "one or more" of

the elements so conjoined. Other elements can optionally be present other than the elements

specifically identified by the "and/or" clause, whether related or unrelated to those elements

specifically identified. Thus, as a non-limiting example, a reference to "A and/or B", when

used in conjunction with open-ended language such as "comprising" can refer, in one

embodiment, to A only (optionally including elements other than B); in another embodiment,

to B only (optionally including elements other than A); in yet another embodiment, to both A

and B (optionally including other elements); etc.

[0058] As used herein, "or" should be understood to have the same meaning as "and/or" as

defined above. For example, when separating items in a list, "or" or "and/or" shall be

interpreted as being inclusive, i.e., the inclusion of at least one, but also including more than

one, of a number or list of elements, and, optionally, additional unlisted items. In general, the

term "or" as used herein should be interpreted as exclusive when the context explicitly



indicates exclusivity is intended (e.g., when "or" is used in conjunction with terms of

exclusivity such as "one of," "only one of," etc.).

[0059] As used herein, the words "proximal" and "distal" refer to direction closer to and

away from, respectively, an operator of t e medical device. Thus, for example, the end of a

catheter or delivery device contacting t e patient's body would be the distal end of the

medicament delivery device, while the end opposite the distal end (i.e., the end operated by

the user) would be the proximal end of the catheter or delivery device.

[0060] As used herein, the terms "about" and/or "approximately" when used in conjunction

with numerical values and/or ranges generally refer to those numerical values and/or ranges

near to a recited numerical value and/or range. In some instances, the terms "about" and

"approximately" can mean within ± 10% of the recited value. For example, in some

instances, "about 100 [units]" can mean within ± 10% of 100 (e.g., from 90 to 110). The

terms "about" and "approximately" can be used interchangeably.

[0061] In a similar manner, term "substantially" when used in connection with, for

example, a geometric relationship, a numerical value, and/or a range is intended to convey

that the geometric relationship (or the structures described thereby), the number, and/or the

range so defined is nominally the recited geometric relationship, number, and/or range. For

example, two structures described herein as being "substantially parallel" is intended to

convey that, although a parallel geometric relationship is desirable, some non-parallelism can

occur in a "substantially parallel" arrangement. Such tolerances can result from

manufacturing tolerances, measurement tolerances, and/or other practical considerations

(such as, for example, minute imperfections, age of a structure so defined, a pressure or a

force exerted within a system, and/or the like). As described above, a suitable tolerance can

be, for example, of ±1%, ± 2%, ±3%, ±4%, ± 5%, ± 6%, ± 7%, ± 8%, ± 9%, or ± 10% of the

stated geometric construction, numerical value, and/or range. Furthermore, although a

numerical value modified by the term "substantially" can allow for and/or otherwise

encompass a tolerance of the stated numerical value, it is not intended to exclude the exact

numerical value stated.

[0062] As used herein, the term "stiffness" is related to an object's resistance to deflection,

deformation, and/or displacement that is produced by an applied force, and is generally

understood to be the opposite of the object's "flexibility." For example, a wall with greater

stiffness is more resistant to deflection, deformation, and/or displacement when exposed to a



force than a wall having a lower stiffhess. Similarly stated, an object having a higher

stiffhess can be characterized as being more rigid than an object having a lower stiffhess.

Stiffhess can be characterized in terms of the amount of force applied to the object and the

resulting distance through which a first portion of t e object deflects, deforms, and/or

displaces with respect to a second portion of the object. When characterizing the stiffhess of

an object, the deflected distance can be measured as the deflection of a portion of the object

different from the portion of the object to which the force is directly applied. Said another

way, in some objects, the point of deflection is distinct from the point where force is applied.

[0063] Stiffhess (and therefore, flexibility) is an extensive property of the object being

described, and thus is dependent upon the material from which the object is formed as well as

certain physical characteristics of the object (e.g., cross-sectional shape, length, boundary

conditions, etc.). For example, the stiffhess of an object can be increased or decreased by

selectively including in the object a material having a desired modulus of elasticity, flexural

modulus, and/or hardness. The modulus of elasticity is an intensive property of (i.e., is

intrinsic to) the constituent material and describes an object's tendency to elastically (i.e.,

non-permanently) deform in response to an applied force. A material having a high modulus

of elasticity will not deflect as much as a material having a low modulus of elasticity in the

presence of an equally applied stress. Thus, the stiffhess of the object can be decreased, for

example, by introducing into the object and/or constructing the object of a material having a

relatively low modulus of elasticity. In another example, the stiffhess of the object can be

increased or decreased by changing the flexural modulus of a material of which the object is

constructed.

[0064] Flexural modulus is used to describe the ratio of the applied stress on an object in

flexure to the corresponding strain in the outermost portions of the object. The flexural

modulus, rather than the modulus of elasticity, is used to characterize certain materials, for

example plastics, that do not have material properties that are substantially linear over a range

of conditions. An object with a first flexural modulus is less elastic and has a greater strain

on the outermost portions of the object than an object with a second flexural modulus lower

than the first flexural modulus. Thus, the stiffhess of an object can be increased by including

in the object a material having a high flexural modulus.

[0065] The stiffhess of an object can also be increased or decreased by changing a physical

characteristic of the object, such as the shape or cross-sectional area of the object. For



example, an object having a length and a cross-sectional area can have a greater stiffness than

an object having an identical length but a smaller cross-sectional area. As another example,

t e stiffness of an object can be reduced by including one or more stress concentration risers

(or discontinuous boundaries) that cause deformation to occur under a lower stress and/or at a

particular location of the object. Thus, the stiffness of the object can be decreased by

decreasing and/or changing the shape of the object.

[0066] The embodiments described herein can be formed or constructed of one or more

biocompatible materials. Examples of suitable biocompatible materials include metals,

glasses, ceramics, or polymers. Examples of suitable metals include pharmaceutical grade

stainless steel, gold, titanium, nickel, iron, platinum, tin, chromium, copper, and/or alloys

thereof. A biocompatible polymer material can be biodegradable or non-biodegradable.

Examples of suitable biodegradable polymers include polylactides, polyglycolides,

polylactide-co-glycolides (PLGA), polyanhydrides, polyorthoesters, polyetheresters,

polycaprolactones, polyesteramides, poly(butyric acid), poly(valeric acid), polyurethanes,

and/or blends and copolymers thereof. Examples of non-biodegradable polymers include

nylons, polyesters, polycarbonates, polyacrylates, polymers of ethylene-vinyl acetates and

other acyl substituted cellulose acetates, non-degradable polyurethanes, polystyrenes,

polyvinyl chloride, polyvinyl fluoride, poly(vinyl imidazole), chlorosulphonate polyolefins,

polyethylene oxide, and/or blends and copolymers thereof. While specific examples of

materials are listed above, it should be understood that the list is not exhaustive and thus,

some embodiments described herein can be formed of biocompatible materials other than

those listed. Moreover, any of the embodiments and/or components described herein can be

formed of and/or can include a material that is visible under known imaging techniques such

as, for example, X-Ray, fluoroscopy, computed tomography (CT), etc. For example, in some

embodiments, one or more components can be formed of and/or can include a radiopaque

material, such as a radiopaque band and/or marker.

[0067] The embodiments can include, be used with, and/or used to place devices in the

pericardial space, such as devices including one or more electrodes and/or electrode portions.

Any of the electrodes or electrode portions described herein can be constructed from any

suitable material having any suitable range of electrical conductivity. For example, any of

the electrode portions described herein can be constructed from silver, palladium, stainless

steel, titanium, platinum, nickel, and any alloys thereof. The electrodes and/or electrode

portions described herein can be constructed using any suitable procedures. In some



embodiments, the electrode materials with chosen electrical conductivities can be plated,

coated, and/or otherwise applied in an appropriately thick layer on top of a different substrate

material. In other embodiments, electrode portions can be coupled together using annealing,

soldering, welding, crimping, and/or lamination to ensure good electrical contact at all

interfaces.

[0068] FIGS. 1 and 2 are schematic illustrations of a delivery device 100 (also sometimes

referred to herein as a "first device") in a first configuration and a second configuration,

respectively, according to an embodiment. As described herein, the delivery device 100 can

be used to deliver a catheter, guidewire, needle, etc. to a target tissue. In some instances, for

example, the delivery device 100 can be used with a second delivery device 100' (also

sometimes referred to herein as a "second device") substantially similar to the delivery device

100 to place a guidewire and/or a catheter in, at, and/or around a target tissue (see e.g., FIG.

3). By way of example, the delivery device(s) 100 and/or 100' can be used to place a

guidewire within the pericardial space and about the pulmonary veins of a heart. In some

instances, an ablation catheter or the like can be advanced along the guidewire and once

placed, can be used to produce a circumferential ablation lesion suitable to treat, for example,

atrial fibrillation, and/or the like. In some embodiments, portions of the delivery device 100

can be similar in form and/or function to those described in PCT Patent Publication No.

WO20 14/025394 entitled, "Catheters, Catheter Systems, and Methods for Puncturing

Through a Tissue Structure," filed March 14, 2013, the disclosure of which is incorporated

herein by reference in its entirety and presented herewith as Exhibit A . As such, some

portions of the delivery device(s) 100 and/or 100' are not described in further detail herein.

In some instances, the delivery devices 100 and 100' can be similar or substantially the same,

while in other instances, the delivery devices 100 and 100' can be structurally and/or

functionally different, based on the intended use of the respective device. For example, a

device placed in a longer route to reach its intended target can be longer than one intended to

traverse a shorter distance. The discussion of the delivery device 100 is intended to apply

equally to the delivery device 100' unless clearly indicated otherwise.

[0069] As shown in FIGS. 1 and 2, the delivery device 100 (includes a handle 110, a

delivery catheter 102 (also sometimes referred to herein as a "third catheter"), a first catheter

120, a second catheter 130, a magnetic member 135, a first actuator 150, and a second

actuator 160. The handle 110 can be any suitable shape, size, and/or configuration. In some

embodiments, for example, the handle 110 can have a size and/or shape suitable for single-



handed operation (either left hand or right hand operation). In some embodiments, the size

and/or shape of the handle 110 can be configured to increase the ergonomics and/or ease of

use of the device 100.

[0070] The delivery catheter 102 can be any suitable shape, size, and/or configuration. The

delivery catheter 102 has a proximal end portion and a distal end portion and defines a lumen

therethrough. In some embodiments, the proximal end portion of the delivery catheter 102 is

coupled to the handle 110. In other embodiments, the delivery catheter 102 can be included

in and/or coupled to any suitable portion of the device other than the handle 110. The

proximal end portion of the delivery catheter 102 includes and/or defines a port 103 (also

sometimes referred to as "third port") in fluid communication with the lumen. The port 103

can be used to provide (e.g., lavage) or withdraw (e.g., suction) a fluid through the lumen of

the delivery catheter 103, which in some instances, can facilitate the advancement of the

delivery catheter 102 through portions of the body. As shown in FIGS. 1 and 2, the lumen of

the delivery catheter 102 movably receives at least a portion of the first catheter 120, the

second catheter 130, and the magnetic member 135 . In other words, the delivery catheter 102

is disposed about at least a portion of the first catheter 120, the second catheter 130, and the

magnetic member 135 .

[0071] In some embodiments, the delivery catheter 102 can be formed of a relatively

flexible material such as any of those described herein. In some embodiments, for example,

the delivery catheter 102 can be formed from one or more materials and can have a flexibility

that is lesser than a flexibility of the first catheter 120 and/or the second catheter 130. In this

manner, the delivery catheter 102 can be configured to support, protect, and/or otherwise

deliver the distal end portions of the catheters 120 and 130 and the magnetic member 135 to a

desired position within a portion of the body. In some embodiments, at least a portion of the

delivery catheter 102 can be non-linear (e.g., can have and/or can define one or more curved

sections). For example, in some instances, the delivery catheter 102 can be curved in such a

manner as to facilitate access to epicardial or pericardial locations on an anterior and/or

posterior surface(s) of the heart. Specifically, in some instances, the delivery catheter 102

can be inserted into and advanced through the pericardial space of a heart to place, for

example, the magnetic member 135 close to a pericardial reflection (e.g., within about four

times the length of the magnetic member), as described in further detail herein with reference

to specific embodiments.



[0072] The first catheter 120 can be any suitable catheter configured to be inserted into a

portion of a patient. For example, the first catheter 120 can be relatively flexible to allow a

portion of the first catheter 120 to bend, flex, deflect, and/or otherwise elastically deform as

the first catheter 120 is advanced within a portion of the body. In some embodiments, the

first catheter 120 can have a flexibility that is greater than a flexibility of the delivery catheter

102 but less than a flexibility of the second catheter 130, as described in further detail herein.

Moreover, the first catheter 120 can have a size (e.g., diameter) that is associated with and/or

otherwise suitable for insertion into the handle 110 and/or the delivery catheter 102.

[0073] The first catheter 120 has a proximal end portion 12 1 and a distal end portion 122

and defines a first longitudinal axis and a first lumen therethrough. The proximal end portion

121 of the first catheter 120 is fixedly disposed within the handle 110. In other embodiments,

the proximal end portion 121 of the first catheter 120 can be movably coupled to and/or

movably disposed in the handle 110. In some instances, as illustrated, the proximal end

portion 12 1 of the first catheter 120 includes, defines, and/or is otherwise coupled to a port

125 (also sometimes referred to as "first port"). The port 125 is in fluid communication with

the lumen of the first catheter 120 and can be used to provide (e.g., lavage) or withdraw (e.g.,

suction) a fluid through the lumen of the first catheter 120. The distal end portion 122 of the

first catheter 120 is disposed distal to and outside of the handle 110 and is at least partially

and/or at least temporarily disposed within a lumen defined by the delivery catheter 102, as

described in further detail herein. For example, in some instances, the distal end portion 122

of the first catheter 120 can be disposed within the lumen (also sometimes referred to as a

"fourth lumen") of the delivery catheter 102 when the device 100 is in the first configuration

(e.g., FIG. 1) and can be partially disposed within the lumen of the delivery catheter 102 and

extend distal thereto when the device 100 is in the second configuration (e.g., FIG. 2). As

described in further detail herein, the distal end portion 122 of the first catheter 120 is

operably coupled to the first actuator 150 such that actuation of the first actuator 150 results

in a deflection of at least the distal end portion 122 of the first catheter 120. A proximal end

of the first catheter can be configured to slide within the fourth lumen.

[0074] The second catheter 130 can be any suitable catheter configured to be inserted into a

portion of the patient and can have a size (e.g., diameter) that is associated with and/or

otherwise suitable for insertion into the lumen of the first catheter 120. In addition, the

second catheter 130 can be formed of a relatively flexible material (e.g., a material having a

relatively low stiffness) such as any of those described above. In some embodiments, for



example, the second catheter 130 can have a stiffness that is less than a stiffness of the first

catheter 120 (and less than a stiffness of the delivery catheter 102). In other words, in some

embodiments, the second catheter 130 can be more flexible than the first catheter 120 and t e

delivery catheter 102. Said another way, the second catheter 130 can be t e most flexible

catheter 130 included in the delivery device 100. At least a portion of the second catheter

130 can be configured to slide within the first lumen.

[0075] The second catheter 130 has a proximal end portion 13 1 and a distal end portion

132 and defines a second longitudinal axis and a second lumen 133 therethrough. As shown

in FIGS. 1 and 2, the distal end portion 132 of the second catheter 130 is coupled to the

magnetic member 135 such that a third lumen 137 of the magnetic member 135 is in fluid

communication with the second lumen 133 of the second catheter 130, as described in further

detail herein. While the lumens 133 and 137 are shown in FIGS. 1 and 2 as having

substantially the same diameter, in other embodiments, a second lumen 133 of the second

catheter 130 can have a diameter that is less than or, alternatively, that is greater than, a

diameter of the third lumen 137 of the magnetic member 135 . The proximal end portion 13 1

of the second catheter 130 is coupled to the second actuator 160 such that the second catheter

130 is moved within the first lumen of the first catheter 120 between a first position (e.g.,

FIG. 1) and a second position (e.g., FIG. 2) in response to an actuation of the second actuator

160, as described in further detail herein. The device can be configured to transition between

a first configuration and a second configuration in response to actuation of the second

actuator 160. A distal end of the first catheter can be disposed within the third catheter in the

first configuration. The distal end of the first catheter can be at least partially disposed distal

to a distal end of the third catheter in the second configuration. Additionally or alternatively,

the device can be configured to transition between any suitable number of configurations

(e.g., one, two, three, four, or more configurations), and can transition between any two

configurations in a stepwise manner or continuous manner.

[0076] As described above, the magnetic member 135 is included in and/or coupled to the

distal end portion 132 of the second catheter 130. For example, in some embodiments, the

magnetic member 135 is coupled to the distal end portion 132 of the second catheter 130 via

a weld, adhesive, and/or mechanical fastener. In other embodiments, the magnetic member

135 can be integrally formed with the distal end portion 132 of the second catheter 130 (e.g.,

co-molded, over-molded, etc.). In still other embodiments, the distal end portion 132 of the

second catheter 130 can be at least partially formed of a magnetic constituent material or the



like. Moreover, the arrangement of the second catheter 130 and t e magnetic member 135 is

such that the second lumen 133 of the second catheter 130 is in fluid communication with the

third lumen 137 of the magnetic member 135 . More particularly, as shown in FIGS. 1 and 2,

the lumens 133 and 137 can be aligned and/or co-axial.

[0077] The magnetic member 135 can be any suitable shape, size, and/or configuration. In

some embodiments, the magnetic member 135 can be, for example, an electromagnet, a

paramagnet, a permanent magnet, and/or any other suitable magnetic member. The magnetic

member 135 can be formed of any suitable magnetic material and/or any material capable of

being magnetized. Moreover, the magnetic member 135 can be formed of a material

configured to be visible within a portion of the body via fluoroscopic imaging techniques

(e.g., a radiopaque material or the like). In some embodiments, the magnetic member 135

can be polygonal (e.g., triangular, square, rectangular, pentagonal, etc.), rounded (e.g., semi

circular, circular, elliptical, oblong, etc.), and/or a combination thereof. In some

embodiments, the magnetic member 135 can be at least partially cylindrical or the like and

can have a diameter that is substantially similar to a diameter of the first catheter 120 (see

e.g., FIG. 1). In some embodiments, the magnetic member 135 can have a size and/or shape

configured to be matingly coupled to a corresponding magnetic member of a second (e.g.,

separate) delivery device. In some embodiments, the size and/or shape of the magnetic

member 135 can increase and/or otherwise direct a magnetic flux or force operable to

increase a likelihood of a magnetic coupling between the magnetic member 135 and a

corresponding magnetic member through a target tissue (e.g., magnetically coupled such that

a portion of the target tissue is disposed therebetween), as described in further detail herein.

For example, in some embodiments, when the magnetic member 135 is placed in a desired

position relative to a first side of the target tissue (e.g., placed at a distance that is within

about four times the length of the magnetic member 135) and a corresponding magnetic

member (e.g., the magnetic member 135 ' of FIG. 3) is placed in a similar position relative to

a second side of the target tissue (opposite the first side), a force operable to magnetically

couple the magnetic members can be sufficient to bend, flex, and/or move the distal end

portion 132 of the second catheter 130 to allow the magnetic members 135, 135 ' to couple

together.

[0078] The first actuator 150 can be any suitable shape, size, and/or configuration. The

first actuator 150 is movably coupled to the proximal end portion of the handle 110 and

operably coupled to the distal end portion 122 of the first catheter 120. For example, in some



embodiments, the first actuator 150 is configured to rotate relative to t e handle 110 and

about the second actuator 160 (e.g., t e second actuator 160 defines an axis of rotation). In

other embodiments, the first actuator 150 can be coupled to the handle 110 in any suitable

manner and/or position. The first actuator 150 can be operably coupled to the distal end

portion 122 of the first catheter 120 in any suitable manner. For example, in some

embodiments, the first actuator 150 is operably coupled to the distal end portion 122 of the

first catheter 120 via a wire, tether, and/or any other suitable linkage. In this manner,

movement of the first actuator 150 relative to the handle 110 results in movement of the distal

end portion 122 of the first catheter 120, which in turn, can result in movement of the second

catheter 130. For example, in some embodiments, rotation of the first actuator 150 relative to

the handle 110 results in an elastic deformation and/or a deflection (e.g., bending, curving,

twisting, and/or any other suitable reconfiguration) of the distal end portion 122 of the first

catheter 120. Said another way, the first actuator 150 can be coupled to the first catheter 120

and configured to rotate about the first longitudinal axis to deflect a distal end of the first

catheter 120 relative to the first longitudinal axis. Moreover, with the second catheter 130 at

least partially disposed in the lumen of the first catheter 120, the deflection of the first

catheter 120 can result in an associated and/or similar deflection of the second catheter 130.

Thus, in some instances, deflection of the distal end portion 122 of the first catheter 120, for

example, can facilitate the placement of the magnetic member 135 within a desired portion of

the body, as described in further detail herein.

[0079] In some embodiments, forming the first catheter 120 from a relatively flexible

material can allow for steering and/or fine control of the distal end portion 122 of the first

catheter 120 during placement near and/or at a target location and/or tissue within the body

such as, for example, a pericardial reflection, as described herein. In some instances, the first

actuator 150 can be actuated while the distal end portion 122 of the first catheter 120 is

disposed within the lumen of the delivery catheter 102, which in turn, can result in deflection

of both the distal end portion of the delivery catheter 102 and the distal end portion 122 of the

first catheter 120 (as well as the second catheter 130 disposed within the first catheter 120, as

described above). That is to say, the delivery catheter 102 can be formed of a material that is

sufficiently flexible to allow the distal end portion of the delivery catheter 102 to deflect

when the distal end portion 122 of the first catheter 120 is disposed therein and in response to

an actuation of the first actuator 150. In other embodiments, the delivery catheter 102 can be

formed of a material that is not sufficiently flexible (e.g., a stiffness of the material is too

large) to deflect in response to the deflection of the first catheter 120. In other words, a force



associated with a deflection of the distal end portion 122 of the first catheter 120, in response

to an actuation of the first actuator 150, is not sufficient to deflect the distal end portion of the

delivery catheter 102 when disposed therein.

[0080] The second actuator 160 is coupled to the proximal end portion 13 1 of the second

catheter 130 and is configured to move the second catheter 130 relative to the first catheter

120. For example, in some embodiments, the second actuator 160 is slidably and/or movably

coupled to a proximal end portion of the handle 110 and is configured to move linearly in a

proximal and/or distal direction to move the second catheter 130 between a first position

(e.g., a proximal position as shown in FIG. 1) and a second position (e.g., a distal position as

shown in FIG. 2). Said another way, the second actuator 160 can be configured to move

linearly along the second longitudinal axis so as to vary a spacing between the magnetic

member 135 and a distal end of the first catheter 120.

[0081] The second actuator 160 includes and/or defines an access port 166 that is in fluid

communication with the lumen 133 of the second catheter 130. In this manner, any suitable

member, device, substance, and/or the like can be delivered to and/or withdrawn from the

lumen 133 of the second catheter 130. For example, in some instances, a needle and/or a

guidewire can be inserted into the access port 166 of the second actuator 160 and advanced

through the lumen 133 of the second catheter 130 and/or the lumen 137 of the magnetic

member 135 . More specifically, in some instances, a needle and/or a sharpened guidewire

can be inserted into the access port 166 and through the lumens 133 and 137 to pierce,

puncture, and/or otherwise define an opening in, for example, a pericardial reflection.

Similarly, once the pericardial reflection is pierced, a guidewire (e.g., a non-sharpened

guidewire) can be inserted into the access port 166 and advanced through the lumens 133 and

137 and the opening in the pericardial reflection. As such, a catheter and/or the like can be

advanced along the guidewire and through the opening in the pericardial reflection, as

described in further detail herein.

[0082] As described above, the device 100 can be used to deliver a guidewire, a catheter,

and/or the like to any suitable target location within, for example, a body. More specifically,

the device 100 can be used with a corresponding device such as the device 100' shown in

FIG. 3 collectively to deliver a guidewire, catheter, and/or the like. By way of a specific

example, the devices 100 and 100' can be used to deliver a guidewire to a desired position

within the pericardial space of a heart such that the guidewire circumscribes and/or is



otherwise positioned around t e pulmonary veins. In the example described herein with

reference to FIG. 3, the devices 100 and 100' (e.g., a first device 100 and a second device

100', respectively) are substantially t e same and thus, the components of the device 100' are

substantially the same as the corresponding components in the device 100 and are referred to

using the same reference characters with prime notation.

[0083] In some instances, a user (e.g., surgeon, technician, interventionalist, doctor, etc.)

can insert the delivery catheter 102 and 102' of each device 100 and 100', respectively, into a

body of a patient and can position the distal end portion of each deliver catheter 102 and 102'

in a desired position relative to a target tissue T. More specifically, a user can advance the

delivery catheter 102 of the first device 100 to dispose a distal end of the delivery catheter

102 of the first device 100 on a first side of the target tissue T (e.g., a first or superior

pericardial reflection) and can advance the delivery catheter 102' of the second device 100' to

dispose a distal end of the deliver catheter 102' of the second device 100' on a second side of

the target tissue T.

[0084] The user can then manipulate the first device 100 to advance the first catheter 120,

the second catheter 130, and the magnetic member 135 in a distal direction relative to the

delivery catheter 102 and toward the target tissue T. In some instances, the user can

manipulate the first actuator 150 of the first device 100 concurrently (or in one or more

separate processes) as the first catheter 120, the second catheter 130, and the magnetic

member 135 are advanced (e.g., collectively) relative to the delivery catheter 102 to advance

and/or steer the first catheter 120, the second catheter 130, and the magnetic member 135

toward the first side of the target tissue T. Similarly, the first catheter 120', the second

catheter 130', and the magnetic member 135' of the second device 100' can be advanced

and/or steered toward the second side of the target tissue T. In some instances, for example,

the first catheter 120, the second catheter 130, and the magnetic member 135 of the first

device 100 can be advanced and/or steered within the pericardial space toward a first or

superior pericardial reflection.

[0085] As shown in FIG. 3, in some instances, the distal end portions 122 and 122' of the

first catheters 120 and 120', respectively, can be advanced and/or steered toward the target

tissue T to positions in which an attractive magnetic force between the magnetic members

135 and 135' results in a magnetic coupling of the magnetic member 135 of the first device

100 to the magnetic member 135' of the second device 100' with a portion of the target tissue



T disposed therebetween. As described in further detail herein with reference to specific

embodiments, the arrangement, shape, size, and/or configuration of the magnetic members

135 and/or 135' can be configured to facilitate and/or enhance a coupling of the magnetic

members 135 and 135' and/or an alignment of the magnetic members 135 and 135' once

coupled. As a specific example, t e first catheter 120 of the first device 100 can be placed in

a desired position on a first side of a first or superior pericardial reflection and the first

catheter 120' of the second device 100' can be placed in a desired position on a second side

of the first or superior pericardial reflection such that a magnetic coupling is formed between

the magnetic member 135 of the first device 100 and the magnetic member 135' of the

second device 100' with a portion of the first or superior pericardial reflection disposed

therebetween.

[0086] After magnetically coupling the magnetic members 135 and 135' (e.g., through the

target tissue T, as shown in FIG. 3), the user can advance, for example, a needle or a

sharpened guidewire (not shown in FIGS. 1-3) through the access port 166 of the second

actuator 160, the lumen 133 of the second catheter 130, and the lumen 137 of the magnetic

member 135 of the first device 100 (or, alternatively, the second device 100') to pierce the

portion of the target tissue T disposed between the magnetically coupled magnetic members

135 and 135'. The user can then retract the needle and/or sharpened guidewire and can

subsequently advance a guidewire (not shown in FIGS. 1-3) through the access port 166 of

the second actuator 160, the lumen 133 of the second catheter 130, and the lumen 137 of the

magnetic member 135 of the first device 100, through the opening defined in the target tissue

T, and into the lumen 137' of the magnetic member 135' and the lumen 133' of the second

catheter 130' of the second device 100'. In other instances, a user need not insert a guidewire

after piercing the target tissue T.

[0087] At least the first catheter 120, the second catheter 130, and the magnetic member

135 of the first device 100 can be advanced through the opening in the target tissue T (e.g.,

advanced along the placed guidewire). In some instances, the user can advance a dilation

catheter or the like into the opening of the target tissue T (e.g., along the guidewire or without

the use of the guidewire) prior to advancing at least the first catheter 120, the second catheter

130, and the magnetic member 135 of the first device 100. In this manner, the dilation

catheter can be actuated to dilate the opening defined in the target tissue T to a suitable size to

receive at least the first catheter 120, the second catheter 130, and the magnetic member 135

of the first device 100 therethrough.



[0088] In some instances, once the first catheter 120, the second catheter 130, and the

magnetic member 135 of the first device 100 are advanced through the target tissue T, t e

first catheters 120 and 120', the second catheters 130 and 130', and the magnetic members

135 and 135 ' (within or distal to the respective delivery catheters 102 and 102') can then be

positioned relative to a second target tissue (not shown in FIG. 3) in a substantially similar

manner as described above with reference to the target tissue T. For example, the first

catheters 120 and 120', the second catheters 130 and 130', and the magnetic members 135

and 135 ' can be positioned (as described above) in desired positions relative to a second or

posterior pericardial reflection. As such, the user can manipulate the second actuators 160

and 160' of the devices 100 and 100', respectively, as described above, to magnetically

couple the magnetic members 135 and 135 ' such that a portion of the second or posterior

pericardial reflection is disposed therebetween. The user can then advance the needle or

sharpened guidewire (not shown) to pierce the second or posterior pericardial reflection and

after retracting the needle, can subsequently advance the guidewire through the opening

defined by the second or posterior pericardial reflection. In some instances, advancing the

guidewire through the first or superior pericardial reflection and the second or posterior

pericardial reflection can be such that the guidewire is disposed and/or positioned about the

pulmonary veins. In some instances, such as procedures and/or surgeries for treating atrial

fibrillation, an ablation catheter, for example, can be advanced along the guidewire to be

disposed around and/or about the pulmonary veins. Thus, the devices 100 and 100' can be

used to place an ablation catheter within the pericardial space such that the ablation catheter

circumscribes a portion of the pulmonary veins. The ablation catheter can then be used to

form a continuous lesion along the cardiac tissue as described in detail in the '394 publication

incorporated by reference herein and presented herewith as Exhibit A .

[0089] FIGS. 4-7 illustrate an example delivery device 200 according to an embodiment.

The delivery device 200 can be any suitable device configured to deliver a catheter,

guidewire, needle, and/or any suitable medical device to a target tissue. In some instances,

for example, a pair of delivery devices 200 can be used collectively to place a guidewire

and/or a catheter (e.g., an ablation catheter or the like) within the pericardial space of a

patient's heart, as described above with reference to the devices 100 and 100' in FIG. 3. By

way of example, the delivery device 200 can be used to place a guidewire within the

pericardial space and about the pulmonary veins of a heart, which in turn, can define a path

along which an ablation catheter and/or any other suitable medical device can be advanced.

For example, in some instances, an ablation catheter can be disposed about the pulmonary



veins of a heart and can be used to produce a circumferential ablation lesion suitable to treat,

for example, atrial fibrillation or the like. In some embodiments, portions of t e delivery

device 200 can be similar in form and/or function to those described above with reference to

the delivery device 100. In some embodiments, the delivery device 200 can be substantially

similar in form and/or function to those described in the '394 publication incorporated by

reference herein and presented herewith as Exhibit A . As such, some portions of the delivery

device 200 are not described in further detail herein.

[0090] The delivery device 200 (also referred to herein as "device") includes a handle 2 10,

a first catheter 220, a second catheter 230, a conduit 240, a magnetic member 235, a first

actuator 250 and a second actuator 260. The handle 2 10 can be any suitable shape, size,

and/or configuration. In some embodiments, for example, the handle 2 10 can have a size

and/or shape suitable for single-handed operation (either left hand or right hand operation).

In some embodiments, the size and/or shape of the handle 2 10 can be configured to increase

the ergonomics and/or ease of use of the device 200 (see e.g., FIGS. 4 and 5). In some

embodiments, the handle 2 10 can be a two-part assembly, in which a first part is coupled to a

second part to collectively form the handle 2 10. In such embodiments, the first part and the

second part can be coupled during a manufacturing process or can be coupled, for example,

by an end user (e.g., packaged and shipped in an unassembled configuration). As shown in

FIGS. 6 and 7, the handle 2 10 defines an inner volume 2 13 configured to receive and/or

house at least a portion of the first catheter 220, the second catheter 230, and the actuator

assembly 250, as described in further detail herein.

[0091] The first catheter 220 can be any suitable catheter configured to be inserted into a

portion of a patient. For example, the first catheter 220 can be formed of a relatively flexible

material (e.g., formed of a material having a relatively low stiffness) such as any of those

described herein. For example, in some embodiments, the first catheter 220 can be formed of

a material having a bending stiffness between approximately 3 x 10 5 Newton-meters 2 (N-m2)

and approximately 10 3 N-m 2, including all values and sub-ranged in between. In this

manner, at least a portion of the first catheter 220 can bend, flex, deflect, and/or otherwise

elastically deform as the first catheter 220 is advanced within a portion of the body.

Moreover, the first catheter 220 can have a size (e.g., diameter) that is associated with and/or

otherwise suitable for insertion into the handle 2 10 . In some embodiments, the diameter of

the first catheter 220 can be in a range between approximately 6 French (e.g., about 2.0 mm)



and approximately 15 French (e.g., about 5.0 mm), including all values and sub-ranges in

between.

[0092] The first catheter 220 has a proximal end portion 22 1 and a distal end portion 222

and defines a lumen therethrough (not shown in FIGS. 4-7). The proximal end portion 22 1 of

t e first catheter 220 is fixedly disposed within the handle 2 10. The proximal end portion

221 of the first catheter 22 1 includes a protrusion 224 that is movably disposed within the

second actuator 260. Said another way, the protrusion 224 is disposed within a portion of the

second actuator 260 and is maintained in a relatively fixed position as the second actuator

260 is moved relative to the handle 2 10, as described in further detail herein.

[0093] The distal end portion 222 of the first catheter 220 is disposed distal to and outside

of the handle 2 10. Although not shown in FIGS. 4-7, in some embodiments, the distal end

portion 222 of the first catheter 220 and/or a portion of the first catheter 220 disposed distal

to and outside of the handle 2 10 can be at least temporarily disposed within a lumen defined

by a delivery catheter, as described above with reference to the delivery catheter 102 in FIGS.

1-3 . For example, in some embodiments, the distal end portion of the first catheter 220 can

be disposed within the lumen of the delivery catheter when the device 200 is in a first

configuration (e.g., FIG. 6) and can be partially disposed within the lumen of the delivery

catheter 202 and extend distal thereto when the device 200 is in a second configuration (e.g.,

FIG. 7). In other embodiments, no portion of the first catheter 220 is disposed in a delivery

catheter or the like. As described in further detail herein, the distal end portion of the first

catheter 220 is operably coupled to the first actuator 250 such that actuation of the first

actuator 250 results in a deflection of the distal end portion of the first catheter 220.

[0094] The second catheter 230 can be any suitable catheter configured to be inserted into a

portion of the patient and can have a size (e.g., diameter) that is associated with and/or

otherwise suitable for insertion into the lumen of the first catheter 220. In addition, the

second catheter 230 can be formed of a flexible material such as any of those described

above. In some embodiments, for example, the second catheter 230 can have a stiffness that

is less than a stiffness of the first catheter 220. For example, in some embodiments, the

second catheter 230 can have a flexural modulus of about 3 x 10 5 N-m2 or less. In some

embodiments, at least a portion of the second catheter 230 can be formed of and/or can

include a nickel-titanium alloy (nitinol). As such, the second catheter 230 can be configured

to bend and/or deflect a relatively large amount prior to permanent deformation and/or



otherwise prior to failure (e.g., buckling, kinking, breaking, etc.). Moreover, the first catheter

220 can be configured to provide structural support to t e second catheter 230 as the catheters

220 and 230 are advanced through a portion of the body (e.g., pericardial space).

[0095] The second catheter 230 has a proximal end portion (not shown in FIGS. 4-7) and a

distal end portion 232 and defines a lumen therethrough (not shown in FIGS. 4-7). The distal

end portion 232 of the second catheter 230 is coupled to the magnetic member 235 such that

a lumen of the magnetic member 235 is in fluid communication with the lumen of the second

catheter 230, as described in further detail herein. The proximal end portion of the second

catheter 230 is coupled to the second actuator 260 such that the lumen of the second catheter

230 is in fluid communication with an access port 266 of the second actuator 260. As

described in further detail herein, the second catheter 230 is configured to be moved within

the lumen of the first catheter 220 between a first position (e.g., FIG. 6) and a second position

(e.g., FIG. 7) in response to an actuation of the second actuator 260.

[0096] The magnetic member 235 is included in and/or coupled to the distal end portion of

the second catheter 230. For example, in some embodiments, the magnetic member 235 is

coupled to the second catheter 230 via a weld, adhesive, and/or mechanical fastener. In other

embodiments, the magnetic member 235 can be integrally formed with the distal end portion

of the second catheter 230 (e.g., co-molded, over-molded, etc.). In still other embodiments,

the distal end portion of the second catheter 230 can be at least partially formed of a magnetic

constituent material or the like. Moreover, the arrangement of the second catheter 230 and

the magnetic member 235 is such that the lumen 233 of the second catheter 230 is in fluid

communication with the lumen 237 of the magnetic member 235 (e.g., aligned and/or co

axial).

[0097] The magnetic member 235 can be any suitable shape, size, and/or configuration. In

some embodiments, the magnetic member 235 can be, for example, an electromagnet, a

paramagnet, a permanent magnet, and/or any other suitable magnetic member. As described

above with reference to the magnetic member 135, the magnetic member 235 can be formed

of any suitable magnetic material and/or a material visible under known imaging techniques

such as fluoroscopy or the like (e.g., a radiopaque material). In some embodiments, the

magnetic member 235 can be at least partially cylindrical or the like and can have a diameter

that is substantially similar to a diameter of the first catheter 220 (see e.g., FIGS. 4-7). In

some embodiments, the magnetic member 235 can include a distal end portion that is convex



or frustoconical. In some embodiments, the magnetic member 235 can have a size and/or

shape configured to be matingly coupled to a corresponding magnetic member of a second

(e.g., separate) delivery device. In some embodiments, t e size and/or shape of the magnetic

member 235 can increase and/or otherwise direct a magnetic flux or force operable to

increase a likelihood of a magnetic coupling between the magnetic member 235 and a

corresponding magnetic member through a target tissue (e.g., magnetically coupled such that

a portion of the target tissue is disposed therebetween), as described in further detail herein.

[0098] The conduit 240 can be any suitable shape, size, and/or configuration. As shown in

FIGS. 6 and 7, the conduit 240 has a proximal end portion 241 and a distal end portion 242

and defines a lumen therethrough (not shown). The conduit 240 is at least partially disposed

in the handle 210. The proximal end portion 241 of the conduit 240 is disposed outside of the

proximal end portion 2 11 of the handle 210 and is coupled to a port 244 or the like. The port

244 can be, for example, a Luer Lok® or other coupling device configured to physically and

fluidically couple the conduit 240 to a fluid reservoir and/or a fluid source. The distal end

portion 242 of the conduit 240 is disposed within the inner volume 213 of the handle 210 and

includes and/or is coupled to an adapter 245. As shown in FIGS. 6 and 7, the adapter 245

also receives and/or is coupled to the proximal end portion 221 of the first catheter 220.

Although not shown, the arrangement of the catheters 220, 230, the conduit 240, and the

adapter 245 is such that the lumen defined by the conduit 240 is in fluid communication with

the lumen of the first catheter 220 and fluidically isolated from the lumen of the second

catheter 230. That is to say, the lumen of the conduit 240is in fluid communication with a

portion of the lumen of the first catheter 220 defined between an inner surface of the first

catheter 220 and an outer surface of the second catheter 230 disposed therein. In other

embodiments, the lumen of the conduit 240 can be in fluid communication with the lumen of

the first catheter 220 and the lumen of the second catheter 230. In this manner, the port 244

can be coupled to a fluid source or the like to provide, for example, irrigation through the

lumen of the first catheter 220 and/or the lumen of the second catheter 230 or can be coupled

to a fluid reservoir or vacuum source to provide, for example, suction through the lumen of

the first catheter 220 and/or the lumen of the second catheter 230.

[0099] The first actuator 250 can be any suitable shape, size, and/or configuration. The

first actuator 250 is movably coupled to the proximal end portion of the handle 210 and

operably coupled to the distal end portion of the first catheter 220. For example, in the

embodiment shown in FIGS. 4-7, a portion of the first actuator 250 is configured to rotate



relative to the handle 10 and about the second actuator 260 (e.g., t e second actuator 260

defines an axis of rotation) to deflect, bend, turn, steer, etc. the distal end portion of t e first

catheter 222.

[00100] Specifically, as shown in FIGS. 5 and 6, the first actuator 250 includes a rotation

member 25 1 and a translation member 252. The rotation member 25 1 is rotatably coupled to

the proximal end portion 211 of the handle 2 10. Although not shown in FIGS. 4-7, the

rotation member 25 1 includes an inner surface that can be threaded or the like and configured

to selectively engage the translation member 252. The translation member 252 is movably

disposed within the handle 2 10 and is configured for translational motion (e.g., linear motion

in the proximal direction and/or the distal direction). In other words, rotation of the

translation member 252 member within the handle 2 10 is limited and/or substantially

restricted while an amount of translation of the translation member 252 is permitted (e.g., a

predetermined range of motion). As shown in FIGS. 6 and 7, the translation member 252 has

an outer surface that is threaded or the like. In this manner, the threaded outer surface of the

translation member 252 can form a threaded coupling with the threaded inner surface of the

rotation member 25 1. With rotation of the translation member 252 limited and/or

substantially restricted, the arrangement of the first actuator 250 is such that rotation of the

rotation member 251 results in a translation of the translation member 252 in a proximal

direction or a distal direction along a first longitudinal axis (e.g., depending on a direction of

rotation of the rotation member 25 1).

[0100] Although not shown in FIGS. 4-7, the translation member 252 can be operably

coupled to the distal end portion of the first catheter 220 in any suitable manner. For

example, in some embodiments, the translation member 252 is operably coupled to the distal

end portion of the first catheter 220 via a wire, tether, and/or any other suitable linkage. In

this manner, a user can manipulate and/or actuate the first actuator 250 to deflect, bend, turn,

steer, etc. the distal end portion of the first catheter 220. For example, a user can rotate the

rotation member 25 1 relative to the handle 2 10, which in turn, results in a translation of the

translation member 252 in the proximal direction or the distal direction (as described above).

Thus, with translation member 252 coupled to the distal end portion of the first catheter 220,

the tether or the like can increase or decrease a force exerted on the distal end portion of the

first catheter 220 in response to the movement of the translation member 252. Therefore, the

change in force exerted by the tether or the like results in a deflection (e.g., bending, curving,

twisting, and/or any other suitable reconfiguration) of the distal end portion of the first



catheter 220, as described above with reference to t e first actuator 150 and t e first catheter

120 in FIGS. 1-3 . In some instances, deflection of the distal end portion of the first catheter

220, for example, can facilitate the placement of the magnetic member 235 within a desired

portion of the body, as described in further detail herein.

[0101] The second actuator 260 includes a proximal end portion 262 and a distal end

portion 263 . The second actuator 260 is slidably and/or movably coupled to the handle 210.

For example, the second actuator 260 is configured to movably extend through the proximal

end portion 211 of the handle 2 10 such that the proximal end portion 262 of the second

actuator 260 is disposed outside of the handle 2 10 while the distal end portion 263 of the

second actuator 260 is disposed within the inner volume 2 13 defined by the handle 2 10. The

second actuator 260 defines a channel 264 configured to movably receive the proximal end

portion 221 and the protrusion 224 of the first catheter 220. In this manner, an actuation

force can be exerted on, for example, the proximal end portion 262 of the first actuator to

slide the second actuator 260 in a distal direction (or a proximal direction) relative to the

handle 2 10 and the first catheter 220, as indicated by the arrow AA in FIG. 7 .

[0102] As described above, the second actuator 260 is at least operably coupled to the

proximal end portion of the second catheter 230 such that the access port 266 of the first

actuator 260 is in fluid communication with the lumen 233 of the second catheter 230. The

second catheter 260 can be coupled to a proximal end of the second catheter. More

specifically, the second actuator 260 includes a push rod 267 formed of a relatively rigid or

stiff material that is fixedly coupled to the access port 266. A distal end of the push rod 267

is disposed within the lumen of the first catheter 220 and is coupled to and/or in contact with

a proximal end of the second catheter 230. In this manner, the push rod 267 operably couples

the second catheter 230 to the second actuator 260 such that movement of the second actuator

260 relative to the handle 2 10 and first catheter 220 results in a similar movement of the

second catheter 230 and the magnetic member 235 relative to the handle 2 10 and first

catheter 220, as indicated by the arrow BB in FIG. 7 . In other words, a user can exert a force

on the second actuator 260 to move the second actuator 260, the second catheter 230, and the

magnetic member 235 in, for example, a distal direction to transition the device 200 from a

first configuration (FIG. 6) to a second configuration (FIG. 7). Moreover, because the push

rod 267 is relatively rigid, the force exerted on the second actuator 260 does not result in a

bending, flexing, and/or deforming thereof, which might otherwise occur in the second

catheter 230 if the second catheter 230 were coupled directly to the access port 266.



[0103] Although not shown in FIGS. 4-7, t e push rod 267 defines a lumen that is in fluid

communication with the lumen of the access port 266 and the lumen of the second catheter

230. Thus, the push rod 267 establishes fluid communication between the access port 266

and the second catheter 230. In some embodiments, the lumens of the access port 266, the

push rod 267, and the second catheter 230 are aligned and/or otherwise co-axial. In this

manner, any suitable member, device, substance, and/or the like can be delivered to and/or

withdrawn from the lumen 233 of the second catheter 230. For example, in some instances, a

needle and/or a guidewire can be inserted into the access port 266 of the first actuator 260

and advanced through the lumen 233 of the second catheter 230 and/or the lumen 237 of the

magnetic member 235 . More specifically, in some instances, a needle can be inserted into the

access port 266 and through the lumens 233 and 237 to pierce, puncture, and/or otherwise

define an opening in, for example, a pericardial reflection. Similarly, once the pericardial

reflection is pierced, a guidewire can be inserted into the access port 266 and advanced

through the lumens 233 and 237 and the opening in the pericardial reflection. The second

port, second lumen, and third lumen can be collectively configured to receive and advance a

guidewire during use. As such, a catheter and/or the like can be advanced along the

guidewire and through the opening in the pericardial reflection, as described in further detail

herein.

[0104] As described above, the device 200 can be used to deliver a catheter, guidewire,

and/or the like to any suitable target location within, for example, a body. By way of a

specific example, in some instances, the device 200 can be used to deliver an ablation

catheter to a desired position within the pericardial space of a heart. In such instances, the

device 200 can be used with a similar device and/or a device that is substantially the same as

the device 200 (e.g., as described above with reference to devices 100 and 100' shown in

FIG. 3) to deliver a guidewire within the pericardial space. In some instances, the guidewire

placed within the pericardial space (e.g., and about the pulmonary veins) can provide a path

along which a catheter (e.g., an ablation catheter) can be advanced, as described in detail

above with reference to the devices 100 and/or 100' in FIGS. 1-3 as well as the '394

publication incorporated by reference herein and presented herewith as Exhibit A . Therefore,

the operation of the device 200 is not described in further detail herein.

[0105] As described above, the devices 100 and 200 include the magnetic members 135

and 235, respectively, configured to form a magnetic coupling with a corresponding magnetic

member of a second device (e.g., a device similar to or substantially the same as the devices



100 and/or 200, respectively). While the magnetic members 135 and 235 are particularly

described above, in other embodiments, a delivery device can include any suitable magnetic

member. For example, FIGS. 8-10 is a schematic illustration of a first magnetic member 335

and a second magnetic member 335 ' according to an embodiment. The magnetic members

335 and 335 ' can be included in any suitable device such as those described herein. More

specifically, the first magnetic member 335 can be included in a first delivery device such as,

for example, the delivery devices 100 and/or 200. As described above, the delivery devices

100 and/or 200 are configured to be used in conjunction with, for example, a corresponding

delivery device (e.g., the device 100' shown in FIG. 3). As such, the second magnetic

member 335 ' can be included in a second delivery device configured to be used in

conjunction with the first delivery device.

[0106] The magnetic members 335 and 335 ' can be any suitable shape, size, and/or

configuration and can be formed from any suitable material. For example, in some

embodiments, the magnetic members 335 and 335 ' can be, for example, electromagnets,

paramagnets, permanent magnets, and/or any other suitable magnetic member, or a

combination thereof. The magnetic members 335 and 335 ' can be formed of any suitable

magnetic material and/or any material capable of being magnetized. Moreover, the magnetic

members 335 and 335' can be formed of a material configured to be visible within a portion

of the body via fluoroscopic imaging techniques (e.g., a radiopaque material or the like). In

some embodiments, the magnetic members 335 and 335 ' can be the same type of magnet

and/or formed from the same material. In other embodiments, the first magnetic member 335

can be a first type of magnet and/or formed of a first material and the second magnetic

member 335 ' can be a second type of magnet and/or formed of a second material different

from the first type and/or first material, respectively. Furthermore, the first magnetic member

335 can have a first polarity and the second magnetic member 335' can have a second

polarity opposite the first polarity.

[0107] In the embodiment shown in FIG. 8, the first magnetic member 335 includes a distal

surface 336 and defines a lumen 337 extending through the first magnetic member 335. As

described above with reference to the magnetic members 135 and 135 ' shown in FIG. 3, the

first magnetic member 335 can be coupled to a catheter (e.g., the second catheters 130 and/or

230) such that the lumen 337 of the first magnetic member 335 is in fluid communication

with a lumen of the catheter coupled thereto. In some embodiments, the third lumen 337 of

the first magnetic member 335 can be off-centered and/or non-coaxial with a centerline



and/or longitudinal axis of the first magnetic member 335 (e.g., parallel to but offset from t e

centerline and/or longitudinal axis), as shown in FIGS. 8-10. In other embodiments, t e

lumen 337 of the first magnetic member 335 can be centered and/or can be coaxial with the

centerline of the first magnetic member 335 . The distal surface 336 of the first magnetic

member 335 can be any suitable shape, size, or configuration. For example, in the

embodiment shown in FIGS. 8-10, the distal surface 336 is a substantially planar surface

forming a slope and/or angled surface (e.g., a surface that is not orthogonal to a horizontal or

a vertical plane). The slope of the distal surface 335 can be and/or can form any suitable

angle relative to, for example, a horizontal or vertical plane (e.g., 5°, 10°, 15°, 20°, 30°, 45°,

60°, or more). In some embodiments, the angle and/or slope of the distal surface 336 can, for

example, increase an area of the distal surface 336, which in turn, can facilitate a magnetic

coupling between the first magnetic member 335 and the second magnetic member 335 ' , as

described in further detail herein.

[0108] The second magnetic member 335 ' includes a distal surface 336' and defines a

lumen 337' extending through the second magnetic member 335 ' . The second magnetic

member 335 ' can be coupled to a catheter such that the lumen 337' of the second magnetic

member 335 ' is in fluid communication with the lumen of the catheter coupled thereto. As

described above with reference to the first magnetic member 335, the lumen 337' of the

second magnetic member 335 ' is off-center and/or non-coaxial with a centerline of the

second magnetic member 335 ' . Moreover, the distal surface 336' of the second magnetic

member 335 ' can be substantially planar with a slope and/or angle that is associated with

and/or corresponds to the slope and/or angle of the first magnetic member 335 . In other

words, the distal surfaces 336 and 336' can be complimentary or the like (e.g., the angles of

the distal surfaces 336 and 336' can be supplementary angles).

[0109] In some embodiments, the arrangement of the distal surface 336 of the first

magnetic member 335 and the distal surface 336' of the second magnetic member 335 ' can

facilitate a magnetic coupling therebetween when disposed within a portion of the body. By

way of example, the first magnetic member 335 can be inserted into a portion of the body and

positioned on a first side of a target tissue T (see e.g., FIGS. 9 and 10), while the second

magnetic member 335 ' can be inserted into the portion of the body and positioned on a

second side of the target tissue T. As a specific example, the first magnetic member 335 can

be inserted into the pericardial space of a heart and positioned on a first side of a pericardial

reflection and the second magnetic member 335 ' can be inserted into the pericardial space



and positioned on a second side of t e pericardial reflection opposite the first side. As such,

an attractive magnetic force between the magnetic members 335 and 335 ' (e.g., due to

opposite polarities) can pull the magnetic members 335 and 335 ' toward the target tissue T,

as indicated by the arrows CC in FIG. 9 . In this manner, the magnetic force can at least

temporarily couple the magnetic members 335 and 335 ' with a portion of the target tissue T

disposed therebetween. As described above, the arrangement of the distal surfaces 336 and

336' can facilitate the magnetic coupling therebetween and/or can facilitate the alignment of

the lumens 337 and 337' . For example, in some embodiments, the angled and/or sloped

distal surfaces 336 and 336' can increase an amount of magnetic flux and/or can otherwise

direct an amount of magnetic flux operable to couple the magnetic members 335 and 335 ' .

[0110] As shown in FIG. 10, with the magnetic members 335 and 335 ' coupled, a

guidewire, sharpened guidewire, or flexible needle can be advanced through, for example, the

lumen 337 of the first magnetic member 335 (and a lumen of the catheter coupled thereto) to

pierce and/or define an opening in the portion of the target tissue T (e.g., a pericardial

reflection or the like) disposed between the distal surfaces 336 and 336', as indicated by the

arrow DD in FIG. 10. Once the target tissue T is pierced, a standard guidewire can similarly

be advanced through the opening in the target tissue T and the guidewire, in turn, can be

configured to provide and/or define a path along which one or more catheters or other

suitable medical device can be advanced such that at least a portion of the one or more

catheters or other suitable medical device extends through the target tissue T, as described in

detail above with reference to the device 100 shown in FIGS. 1-3 .

[0111] While the magnetic members 335 and 335 ' are described above as being

substantially cylindrical with substantially linear distal surfaces 336 and 336', respectively, in

other embodiments, a magnetic member can be any suitable shape. For example, FIG. 11 is a

schematic illustration of a first magnetic member 435 and a second magnetic member 435 '

according to an embodiment. As described above with reference to the magnetic members

335 and 335 ' , the first magnetic member 435 includes a distal surface 436 and can couple to a

catheter such that a lumen 437 of the first magnetic member 435 is in fluid communication

with a lumen of the catheter coupled thereto. In the embodiment shown in FIG. 11, the

lumen 437 is substantially centered and/coaxial with a centerline of the first magnetic

member 435 . The first magnetic member 435 can be any suitable shape, size, and/or

configuration. For example, as shown in FIG. 11, the first magnetic member 435 is

substantially cylindrical and the distal surface 436 is substantially convex. In other words,



the distal surface 436 of the first magnetic member 435 can be at least partially frustoconical

or the like.

[0112] The second magnetic member 435 ' includes a distal surface 436' and defines a

lumen 437' extending through the second magnetic member 435 ' . The second magnetic

member 435 ' can be coupled to a catheter such that t e lumen 437' of the second magnetic

member 435 ' is in fluid communication with the lumen of the catheter coupled thereto. As

described above with reference to the first magnetic member 435, the lumen 437' of the

second magnetic member 435 ' is centered and/or coaxial with a centerline of the second

magnetic member 435 ' . In this embodiment, the second magnetic member 435 ' is

substantially cylindrical and the distal surface 436' of the second magnetic member 435 ' is

substantially concave. In some instances, the concave distal surface 436' of the second

magnetic member 435 ' can have a radius of curvature that is substantially similar to a radius

of curvature of the convex distal surface 436 of the first magnetic member 435 . In other

words, the distal surfaces 436 and 437' can be complimentary or the like (e.g., physically and

magnetically). In some embodiments, the arrangement of the first magnetic member 435 and

the second magnetic member 435 ' can facilitate a magnetic coupling therebetween and/or an

alignment of a lumen 437 of the first magnetic member 435 and the lumen 437' of the second

magnetic member 435 ' , as described above with reference to the magnetic members 335 and

335 ' . Moreover, in some instances, the curved distal surfaces 436 and 436' (e.g., convex and

concave, respectively) can limit and/or substantially prevent a relative movement of a tissue

disposed therebetween.

[0113] FIG. 12 is a schematic illustration of a first magnetic member 535 according to an

embodiment that is configured to form a magnetic coupling with, for example, the second

magnetic member 435 ' described above with reference to FIG. 11. In this embodiment, the

first magnetic member 535 is substantially circular or spherical with a rounded or convex

distal surface 536. In some embodiments, the distal surface 536 can have a radius of

curvature that is substantially similar to the radius of curvature of the distal surface 336 of the

magnetic member 335 . In other embodiments, the first magnetic member 535 (e.g., the

spherical magnetic member) or at least the distal surface 536 thereof, can have any suitable

radius of curvature. As described above with reference to FIG. 11, the arrangement of the

first magnetic member 535 and the second magnetic member 435' can facilitate a magnetic

coupling therebetween and/or can facilitate an alignment of a lumen 537 of the first magnetic

member 535 and the lumen 437' of the second magnetic member 435 ' .



[0114] FIG. 13 is a schematic illustration of a first magnetic member 635 and a second

magnetic member 635' according to another embodiment. The first magnetic member 635

and t e second magnetic member 635' can be substantially similar in at least function to the

magnetic members 335 and 335 ' , respectively, described above with reference to FIG. 8 . The

first magnetic member 635 includes a distal surface 636 and defines a lumen 637 extending

through the first magnetic member 635 . Similarly, the second magnetic member 635'

includes a distal surface 636' and defines a lumen 637' extending through the second

magnetic member 635 ' . In the embodiment shown in FIG. 13, the distal surface 636 of the

first magnetic member 635 is substantially elongated with a reduced diameter relative to, for

example, the distal surface 336 of the first magnetic member 335 shown in FIG. 8 . That is to

say, the first magnetic member 635 tapers from a relatively larger first diameter to a relatively

smaller second diameter formed, at least in part, by the distal surface 636. The distal surface

636' of the second magnetic member 635' is a substantially elongated concave surface with a

size and shape that substantially corresponds with a size and shape of the distal surface 636 of

the first magnetic member 635 . Thus, as described above with reference to the magnetic

member 535 and 535 ' shown in FIG. 8, the arrangement of the magnetic members 635 and

635 ' shown in FIG. 13 can facilitate a magnetic coupling therebetween and can facilitate an

alignment of the lumens 637 and 637' .

[0115] Any of the delivery devices and/or portions thereof can be used during a procedure

to deliver a catheter, guidewire, and/or the like to any suitable target location within, for

example, a body. By way of a specific example, in some instances, the devices described

herein (e.g., the devices 100 and/or 200) can be used to deliver an ablation catheter to a

desired position within the pericardial space of a heart 10, as shown in FIGS. 14-23 . In such

instances, the device can be one of a pair of similar devices (e.g., corresponding devices) to

deliver the ablation catheter. In the example shown in FIGS. 14-23, a first delivery device

700 is used in conjunction with a second delivery device 700', as described above with

reference to the devices 100 and 100' shown in FIG. 3.

[0116] The first delivery device 700 (also referred to as "first device") includes at least a

first catheter 720, a second catheter 730, a magnetic member 735, and a delivery catheter

702. Similarly, the second delivery device 700' (also referred to as "second device") includes

at least a fourth catheter 720', a fifth catheter 730', a second magnetic member 735 ' , and a

delivery catheter 702' (e.g., sixth catheter). Although not shown in FIGS. 14-23, the devices

700 and/or 700' can also include a handle, and two actuators configured to move the first



catheter 720 and fourth catheter 720', respectively, and/or the second catheter 730 and fifth

catheter 730', respectively. In this manner, the first device 700 and the second device 700'

can be substantially similar in form and/or function to the device 100 described above with

reference to FIGS. 1-3 and/or the device 200 described above with reference to FIGS. 4-7. In

addition, each of the devices 700 and 700' can include one or more ports in fluid

communication with a lumen of the first catheter 720 and fourth catheter 720', respectively, a

lumen of the second catheter 730 and fifth catheter 730', respectively, and/or a lumen of the

third catheter 702 and sixth catheter 702', respectively. The ports, in turn, can be coupled to

a fluid source, fluid reservoir, pump, and/or the like to provide lavage or suction as desired.

For example, in some embodiments, the ports can be in fluid communication with the lumen

of the first catheter 720 and fourth catheter 720' to provide lavage or suction through one or

more openings, holes, apertures, ports, etc. disposed at or near a distal end portion of the first

catheter 720 and fourth catheter 720' (see e.g., the distal end portion of the first catheter 720

in FIG. 17). In some embodiments, the ports can be used to inject a contrast agent through

the lumen of the first catheter 720 and/or fourth catheter 720' and out of the openings, which

in turn, can facilitate visualization of the anatomy and/or portion of the first device 700

and/or second device 700' during use.

[0117] In a procedure for treating, for example, atrial fibrillation of a heart of a patient, an

operator or user (e.g., surgeon) can remove the first device 700 and/or the second device 700'

from a sterile packaging (e.g., the devices 700 and 700' can be packaged and sold together as

a kit or can be packaged and sold individually). Similarly, the operator can remove an

introducer catheter 704 from a sterile packaging (e.g., the same packaging as the devices 700

and 700' or a separate package). The introducer catheter 704 can be any suitable catheter

commonly used to advance devices and/or materials through a lumen thereof. Thus, the

introducer catheter 704 is not described in further detail herein.

[0118] The operator can insert the introducer catheter 704 into the body of the patient via,

for example, subxiphoid access or the like. The introducer catheter 704 can be advanced to

be partially inserted through an incision in the pericardium 11 of the heart 10 to place the

lumen of the introducer catheter 704 in fluid communication with the pericardial space, as

shown in FIG. 14. With the lumen of the introducer catheter 704 in fluid communication

with the pericardial space, the operator can manipulate the first device 700 and the second

device 700' to advance the delivery catheters 702 and 702', respectively, through the lumen

of the introducer catheter 704 and into the pericardial space of the heart 10. In some



embodiments, the first catheter 720, t e second catheter 730, and the magnetic member 735

of the first device 700 can each be disposed within the delivery catheter 702 of the first

device 700 as the delivery catheter 702 is advanced. Similarly, the first catheter 720', the

second catheter 730', and the magnetic member 735 ' of the second device 700' can each be

disposed within the delivery catheter 702' of the second device 700' as the delivery catheter

702' is advanced. Although the delivery catheters 702 and 702' are shown as being advanced

through the introducer catheter 704 to be inserted into the pericardial space of the heart 10, in

other instances, the delivery catheters 702 and 702' can be delivered and inserted into the

pericardium without using an introducer catheter such as the introducer catheter 704.

[0119] As shown in FIGS. 15 and 16, the operator can advance the delivery catheter 702

(sometimes referred to as the "transverse sinus catheter") of the first device 700 in a first

direction around and/or relative to, for example, the pulmonary veins 14 to dispose a distal

end of the delivery catheter 702 of the first device 700 in a desired position within the

pericardial space and on a first side of a superior pericardial reflection 12. For example, in

some instances, the delivery catheter 702 can be passed through and/or along the transverse

sinus of the heart. The operator can also advance the delivery catheter 702' (sometimes

referred to as the "oblique sinus catheter") of the second device 700' in a second direction

around the epicardial surface to dispose a distal end of the deliver catheter 702' of the second

device 700' in a desired position within the pericardial space and on a second side of the

superior pericardial reflection 12. For example, in some instances, the delivery catheter 702'

can be passed through and/or along the oblique sinus of the heart. In some instances, the

desired position of the delivery catheters 702 and 702' can be a position in which a distal

surface of the delivery catheter 702 and 702' is within about five centimeters (cm) from the

first or superior pericardial reflection 12 (also referred to henceforth as "superior pericardial

reflection")

[0120] Although the delivery catheter 702' of the second device 700' (e.g., the oblique

sinus catheter) is shown in FIG. 16 as being passed around the posterior side of the heart 10

(e.g., inferior to the pulmonary veins 14) to the desired position on the second side of the

superior pericardial reflection 12, in other instances, the delivery catheter 702' can be placed

in the desired position via a different path along or relative to the heart 10. For example, in

some instances, the delivery catheter 702' can remain substantially on the anterior side of the

heart 10 and can be positioned on the second side of the superior pericardial reflection 12, as

shown in FIG. 16A. In other words, while the delivery catheter 702' is shown in FIG. 16 as



being passed around the left side of the heart 10 (in the posterior view shown in FIGS. 16,

16A), in some instances, the delivery catheter 702' can be passed around the right side of the

heart 10 to be placed in t e desired position relative to t e superior pericardial reflection 12,

as indicated by the arrow EE in FIG. 16A.

[0121] With the transverse sinus catheter 702 (i.e., the first delivery catheter 702 of the first

device 700) and the oblique sinus catheter 702' (i.e., the second delivery catheter 702' of the

second device 700') in the desired position, the operator can advance the first catheter 720,

the second catheter 730, and the first magnetic member 735 of the first device 700 in a distal

direction relative to the first delivery catheter 702 toward the superior pericardial reflection

12. For example, in some embodiments, the operator can actuate the second actuator of the

first device 700 (e.g., the second actuators 160 and/or 260 described above) to advance the

second catheter 730 and the first magnetic member 735 coupled thereto in a distal direction

and relative to the first catheter 720 toward the superior pericardial reflection 12. In some

instances, the operator can also manipulate the first actuator (e.g., the first actuators 150

and/or 250 described above) to move, bend, deflect, etc. a distal end portion of the first

catheter 720, as described in detail above. In this manner, the second catheter 730 and the

magnetic member 735 of the first device 700 can be advanced and/or steered within the

pericardial space toward the superior pericardial reflection 12.

[0122] With the oblique sinus catheter 702' in the desired position (e.g., via the posterior

approach shown in FIG. 16 or the anterior approach shown in FIG. 16A), the operator can

similarly manipulate the second device 700' to advance the fourth catheter 720', the fifth

catheter 730', and the second magnetic member 735' of the second device 700' in a distal

direction relative to the delivery catheter 702 toward the superior pericardial reflection 12.

As shown in FIG. 17, advancing the second catheter 730 and fifth catheter 730' can place the

magnetic members 735 and 735 ' , respectively, in positions such that an attractive magnetic

force between the magnetic members 735 and 735 ' results in a magnetic coupling of the first

magnetic member 735 of the first device 700 to the second magnetic member 735' of the

second device 700' with a portion of the superior pericardial reflection 12 disposed

therebetween. As described above with reference to the magnetic members 135, 135 ' , 235,

335 and 335 ' , 435 and 435 ' , 535 and 535 ' , and 635 and 635 ' , the arrangement, shape, size,

and/or configuration of the magnetic members 735 and 735 ' can be configured to facilitate

and/or enhance a coupling of the magnetic members 735 and 735 ' and/or an alignment of the

magnetic members 735 and 735 ' once magnetically coupled.



[0123] After magnetically coupling the magnetic members 735 and 735 ' (e.g., through the

superior pericardial reflection 12), the operator can advance, for example, a flexible needle

775 (or a crossing wire such as a sharpened guidewire) through t e lumen of the second

catheter 730 and a lumen of the magnetic member 735 of the first device 700 to pierce the

portion of the superior pericardial reflection 12 disposed between the magnetically coupled

magnetic members 735 and 735 ' . For example, as described above with reference to the

devices 100 and/or 200, an actuator and/or any other suitable portion of the first device 700

can include a port that is in fluid communication with the lumen of the second catheter 730.

Thus, the crossing wire 775 can be advanced through, for example, a handle of the first

device 700, the second catheter 730, and the magnetic member 735 and through the superior

pericardial reflection 12.

[0124] After puncturing the superior pericardial reflection 12, the operator can retract the

crossing wire 775 . In some instances, the operator can advance a dilation catheter or the like

(not shown) through the lumens of the second catheter 730 and magnetic member 735 of the

first device 700 and into the opening of the superior pericardial reflection 12. In this manner,

the dilation catheter can be actuated and/or otherwise employed to dilate the opening defined

in the superior pericardial reflection 12 to a sufficient size such that at least the first catheter

720, the second catheter 730, and the magnetic member 735 of the first device 700 can be

extended out of the delivery catheter 702 and advanced through the opening. In some

instances, the opening can be dilated to a size sufficient to allow an ablation catheter to be

passed therethrough, as described in further detail herein.

[0125] Although described as dilating the opening defined by the pericardial reflection 12,

in other instances, the opening need not be dilated prior to advancing the first catheter 720,

the second catheter 730, and the magnetic member 735 .

[0126] As shown in FIGS. 18 and 19, the first catheter 720 and fourth catheter 720', the

second catheter 730 and fifth catheter 730', and the magnetic members 735 and 735 ' can

extend out of the delivery catheters 702 and 702', respectively, and can be moved and/or

repositioned to be disposed in a desired position relative to a second or posterior pericardial

reflection 13 (referred to henceforth as "inferior pericardial reflection 13"). More

particularly, as shown in FIG. 19, the first catheter 720, the second catheter 730, and the first

magnetic member 735 of the first device 700 can be advanced on a posterior side of the heart

10 around the right pulmonary veins 14 to be placed in a desired position relative to the



inferior pericardial reflection 13. In some instances, t e fourth catheter 720', the fifth

catheter 730', and the second magnetic member 735' of the second device 700' can be

retracted into the delivery catheter 702' (the oblique sinus catheter 702'). Once retracted, the

oblique sinus catheter can be repositioned relative to the heart 10 and, for example, advanced

around the left side of the heart 10 from an anterior position to a posterior position. In other

words, the oblique sinus catheter 702' can be advanced around the heart 10 through, for

example, the oblique sinus to the desired position relative to the inferior pericardial reflection

13, as shown in FIG. 19. In this manner, the oblique sinus catheter 702' is designed and

usable for being positioned on the posterior side of the heart as described herein from both

the right side of the heart (e.g., via the anterior approach shown in FIG. 16A) and the left side

of the heart (e.g., via the posterior approach shown in FIG. 16).

[0127] Once the first catheter 720 and fourth catheter 720' are disposed in the desired

positions relative to the inferior pericardial reflection 13, the operator can manipulate the

devices 700 and 700' to magnetically couple the magnetic members 735 and 735' with a

portion of the inferior pericardial reflection 13 disposed therebetween (see e.g., FIG. 20), as

described in detail above with reference to the superior pericardial reflection 12.

Furthermore, the operator can manipulate the first device 700 to advance the crossing wire

775 to pierce and/or puncture the inferior pericardial reflection 13 (FIG. 20). After piercing

and/or puncturing the inferior pericardial reflection 13, the operator can retract the crossing

wire 775 and can subsequently advance the guidewire 780 through the opening defined by the

inferior pericardial reflection 13, as shown in FIG. 21.

[0128] In this manner, the guidewire 780 can be advanced through the lumen of the second

catheter 730 and the lumen of the magnetic member 735 of the first device; through the

opening in the inferior pericardial reflection 13, and through the lumen of the second

magnetic member 735' and the lumen of the fifth catheter 730' of the second device 700'. In

some instances, the guidewire 780 can be advanced through the lumens such that a proximal

end portion of the guidewire 780 (not shown) extends and/or is disposed proximal to the

handle of the first device 700 and a distal end portion of the guidewire 780 (not shown)

extends and/or is disposed proximal to the handle of the second device 700'. In other

instances, the end portions of the guidewire 780 need not extend through the devices 700

and/or 700' . In this example, the guidewire 780 is advanced through the lumens such that the

guidewire 780 is disposed and/or positioned about the pulmonary veins 14. Moreover, once

the guidewire 780 is in a desired position, the operator can manipulate the first device 700 to



retract t e delivery catheter 702, the first catheter 720, the second catheter 730, and the first

magnetic member 735 from the body of the patient without retracting the guidewire 780.

Similarly, the operator can manipulate the second device 700' to retract the delivery catheter

702', the fourth catheter 720', the fifth catheter 730', and the second magnetic member 735 '

from the body of the patient without retracting the guidewire 780. In other words, a single

continuous guidewire (i.e., the guidewire 780) is disposed within the pericardial space and

substantially circumscribes the pulmonary veins 14, as shown in FIG. 22.

[0129] In the example, shown in FIGS. 14-23, with the guidewire 780 defining a path

within the pericardial space and around the pulmonary veins 14, a medical device such as an

ablation catheter 785 can be advanced within the pericardial space along the guidewire 780

(see FIG. 23). Moreover, in some instances, the operator can dispose each end of the ablation

catheter 785 within in a lumen of a cinch tool 790, which in turn, can be advanced such that

the ablation catheter 785 forms a loop that substantially circumscribes the pulmonary veins

14. In some instances, advancing the cinch tool 790 in a distal direction can, for example,

tighten the ablation catheter 785 about the pulmonary veins 14. The ablation catheter 785 can

then be used to ablate the cardiac tissue around the pulmonary veins 14. In some instances,

the ablation catheter 785 can be used to form a continuous lesion along the cardiac tissue as

described in detail in the '394 publication incorporated by reference herein and presented

herewith as Exhibit A . Thus, the function and/or operation of the ablation catheter 785 is not

described in further detail herein.

[0130] FIG. 24 is a flowchart illustrating a method 10 of using one or more devices such as

those described herein, according to an embodiment. In some embodiments, at least some of

the steps of the method 10 can be substantially similar to steps of the method of using the

devices 700 and 700' described above with reference to FIGS. 14-23 . In the embodiment

shown in FIG. 24, the method 10 includes inserting a delivery catheter of a first delivery

device into pericardial tissue of a heart such that a distal end portion of the delivery catheter

is disposed within a pericardial space of the heart and on a first side of a pericardial

reflection, at 11. In some embodiments, the first delivery device (also referred to herein as

"first device") can be similar to the device(s) 100, 100', 200, 700, and/or 700' described

herein. For example, the first delivery device can include the delivery catheter, a handle, a

first catheter, a second catheter, a magnetic member, and an actuator (e.g., a first actuator and

a second actuator, as described above). As described above with reference to FIG. 14, the

delivery catheter of the first device can be inserted into the pericardial space via an incision



and/or opening formed in the pericardium. In some instances, once the delivery catheter is at

least partially disposed within the pericardial space, an operator (e.g., a surgeon or doctor)

can move the handle of the first device in a distal direction (e.g., towards t e heart) to place

t e distal end portion of the delivery catheter on the first side of the pericardial reflection (see

e.g., FIGS. 14-16). In some instances, the pericardial reflection is a first or superior

pericardial reflection, as described above with reference to FIGS. 15- 18 .

[0131] A delivery catheter of a second delivery device is inserted into the pericardial tissue

of the heart such that a distal end portion of the delivery catheter of the second delivery

device is disposed within the pericardial space on a second side of the pericardial reflection

opposite the first side, at 12. In some embodiments, the second delivery device (also referred

to herein as "second device") can be substantially similar to the first device, as described

above, for example, with reference to the devices 100 and 100' . As described above with

reference to the first device, the operator can move the handle of the second device in a distal

direction to place the distal end portion of the delivery catheter on the second side of the

pericardial reflection (see e.g., FIG. 16).

[0132] The actuator of the first device is then actuated to advance the magnetic member of

the first device relative to the delivery catheter of the first device to place the magnetic

member of the first device close to the first side of the pericardial reflection, at 13 . Similarly,

an actuator of the second device is actuated to advance a magnetic member of the second

device relative to the delivery catheter of the second device to place the magnetic member of

the second device close to the second side of the pericardial reflection, at 14. The magnetic

members of the first device and the second device can be substantially similar to any of those

described herein (e.g., the magnetic members 135, 135 ' , 235, 335, 335 ' , 435, 435 ' , 535, 535 ' ,

635, 635 ' , 735, and/or 735').

[0133] When the magnetic member of the first device is close to the first side of the

pericardial reflection and the magnetic member of the second device is close to the second

side of the pericardial reflection, the magnetic member of the first device is coupled, via

magnetic force, to the magnetic member of the second device, at 15 . More particularly, the

magnetic members of the first device and the second device are coupled such that a portion of

the pericardial reflection is disposed therebetween (see e.g., FIG. 17). Once the magnetic

members are coupled with the portion of the pericardial reflection disposed therebetween, a

flexible needle or sharpened guide wire (also referred to herein as a crossing wire) is



advanced through a lumen of the magnetic member of the first device, the pericardial

reflection, and at least a portion of a lumen of the magnetic member of the second device, at

16 (see e.g., FIG. 17).

[0134] In some instances, once the crossing wire pierces and/or punctures the pericardial

reflection to define an opening therethrough, t e crossing wire can be withdrawn such that a

distal end of the crossing wire is at least within or proximal to a distal end of the magnetic

member of the first device. In other instances, the crossing wire can be completely

withdrawn from the first device and the second device.

[0135] In some instances, the method 10 optionally includes dilating the opening defined in

the pericardial reflection as a result of the advancing the crossing wire, at 17. In some

instances, for example, a dilation catheter can be advanced into the pericardial space (e.g., via

the delivery catheter or outside of the delivery catheter). In other instances, the crossing wire

can include a dilation portion or the like that can be actuated and/or otherwise dilated. In

such instances, the crossing wire can remain in an advanced position (e.g., as shown in FIG.

17). Thus, a diameter of the opening defined in the pericardial reflection can be increased

such that, for example, the diameter of the opening is larger than at least an outer diameter of

the first catheter of the first device.

[0136] A portion of the first catheter of the first device is advanced through the opening

defined in the pericardial reflection to place the magnetic member of the first device on the

second side of the pericardial reflection, at 18 . For example, in some embodiments, the

second catheter and the magnetic member can be retracted into the first catheter prior to the

first catheter being advanced through the pericardial reflection. In some instances, such a

retraction into the first catheter can limit and/or substantially prevent damage to and/or

bending of the more flexible second catheter (as described above with reference to the device

200). In this manner, a portion of the first catheter, a portion of the second catheter, and the

magnetic member are disposed on the second side of the pericardial reflection, as shown in

FIGS. 18 and 19. In some embodiments, after the portion of the first catheter is advanced

through the opening defined in the pericardial reflection, a guidewire is advanced through the

lumen of the first catheter and the opening defined by the pericardial reflection such that a

portion of the guidewire is disposed on the second side of the pericardial reflection, at 19.

[0137] In some instances, with the guidewire extending through the opening in the

pericardial reflection, a catheter (e.g., an ablation catheter or the like) and/or any other



suitable medical device can be advanced along the guidewire and through the pericardial

reflection. In other instances, such as those described above with reference to FIGS. 14-23,

t e first device and the second device can be used to define an opening in, for example, a

second pericardial reflection prior to the advancing of the guidewire through the delivery

catheter and the opening defined by the pericardial reflection. For example, in some

instances, the method 10 can optionally include positioning the first catheter of the first

device in a desired position on a first side of a second or inferior pericardial reflection and

positioning the first catheter (retracted into the delivery catheter or extending from the

delivery catheter) of the second device on a second side of the second or posterior pericardial

reflection. As described above with reference to the superior pericardial reflection, an

operator can then manipulate the devices to magnetically couple the magnetic members such

that a portion of the posterior pericardial reflection is disposed therebetween. Once the

magnetic members are coupled, the operator can then advance the crossing wire through the

first device, the inferior pericardial reflection, and into the lumen of the magnetic member of

the second device, as shown, for example, in FIG. 20.

[0138] As described above with reference to step 19 of the method 10, the guidewire can

then be advanced through the first device (e.g., a lumen of the second catheter and the lumen

of the magnetic member of the first device), the superior pericardial reflection, the inferior

pericardial reflection, and into the second device (e.g., into the lumen of the second magnetic

member and a lumen of the fifth catheter of the second device), as shown in FIG. 20. Thus,

as described above with reference to FIG. 2 1, the guidewire can be positioned within the

pericardial space to surround and/or substantially circumscribe the pulmonary veins of the

heart. Moreover, in some instances, such as those shown in FIGS. 22 and 23, an ablation

catheter can then be advanced along the guidewire to circumscribe the pulmonary veins

within the pericardial space, as described above and as described, for example, in the '394

publication incorporated by reference herein and presented herewith as Exhibit A .

[0139] FIGS. 27A-27B are flowcharts illustrating a method 2700 of using one or more

devices such as those described herein, according to an embodiment. In some embodiments,

at least some of the steps of the method 2700 can be substantially similar to steps of the

method of using the devices 700 and 700' described above with reference to FIGS. 14-23 . In

the embodiment shown in FIGS. 27A-27B, the method 2700 includes inserting a first device

into pericardial tissue of a heart of a subject such that a distal end of the first device is

disposed within a pericardial space of the heart and on a first side of a first pericardial



reflection, at 2702. In some embodiments, the first delivery device (also sometimes referred

to herein as "first device") can be similar to t e device(s) 100, 100', 200, 700, and/or 700'

described herein. For example, t e first device can include a first catheter defining a first

longitudinal axis and a first lumen therethrough and a second catheter defining a second

longitudinal axis and a second lumen therethrough. At least a portion of the second catheter

can be configured to slide within the first lumen. A first magnetic member can be

coupled to a distal end of the second catheter. The first magnetic member can define a third

lumen therethrough. The third lumen can be in fluid communication with the second lumen.

As described above with reference to FIG. 14, the first device can be inserted into the

pericardial space via an incision and/or opening formed in the pericardium. In some

instances, once the delivery catheter is at least partially disposed within the pericardial space,

an operator (e.g., a surgeon or doctor) can move a handle of the first device in a distal

direction (e.g., towards the heart) to place the distal end of the first device on the first side of

the pericardial reflection (see e.g., FIGS. 14-16). In some instances, the pericardial reflection

is a first or superior pericardial reflection, as described above with reference to FIGS. 15-1 8 .

[0140] A second device can be inserted into the pericardial tissue of the heart such that a

distal end of the second device is disposed within the pericardial space on a second side of

the first pericardial reflection opposite the first side, at 2704. In some embodiments, the

second delivery device (also referred to herein as "second device") can be substantially

similar to the first device, as described above, for example, with reference to the devices 100

and 100' . As described above with reference to the first device, the operator can move a

handle of the second device in a distal direction to place the distal end of the second device

on the second side of the pericardial reflection (see e.g., FIG. 16). For example, the second

device can include a fourth catheter defining a fourth longitudinal axis and a fourth lumen

therethrough, and a fifth catheter defining a fifth longitudinal axis and a fifth lumen

therethrough. At least a portion of the fifth catheter can be configured to slide within the

fourth lumen. A second magnetic member can be coupled to a distal end of the fifth catheter.

The second magnetic member can define a sixth lumen therethrough. The sixth lumen can be

in fluid communication with the fifth lumen.

[0141] The first magnetic member may be advanced (e.g., by actuation of an actuator of the

first device) to place the first magnetic member close to the first side of the first pericardial

reflection, at 2706. Similarly, the second magnetic member can be advanced to place the

second magnetic member close to the second side of the first pericardial reflection such that



the first magnetic member couples to the second magnetic member across the first pericardial

reflection via a magnetic force when t e first magnetic member is close to the first side of t e

first pericardial reflection and the second magnetic member is close to the second side of the

first pericardial reflection, at 2708. The magnetic members of the first device and the second

device can be substantially similar to any of those described herein (e.g., the magnetic

members 135, 135 ' , 235, 335, 335 ' , 435, 435 ' , 535, 535 ' , 635, 635 ' , 735, and/or 735 ').

[0142] More particularly, the magnetic members of the first device and the second device

are coupled such that a portion of the first pericardial reflection is disposed therebetween (see

e.g., FIG. 17). Once the magnetic members are coupled with the portion of the first

pericardial reflection disposed therebetween, a flexible needle or sharpened guide wire (also

sometimes referred to herein as a crossing wire) is advanced through the third lumen of the

magnetic member of the first device, the first pericardial reflection, and at least a portion of

the sixth lumen of the second magnetic member of the second device to create an opening in

the first pericardial reflection, at 271 0 (see e.g., FIG. 17).

[0143] In some instances, once the crossing wire pierces and/or punctures the pericardial

reflection to define the opening therethrough, the crossing wire can be withdrawn such that a

distal end of the crossing wire is at least within or proximal to a distal end of the first

magnetic member of the first device. In other instances, the crossing wire can be completely

withdrawn from the first device and the second device.

[0144] In some instances, the method 2700 optionally includes dilating the opening defined

in the pericardial reflection as a result of the advancing the crossing wire. In some instances,

for example, a dilation catheter can be advanced into the pericardial space (e.g., via the

delivery catheter or outside of the delivery catheter). In other instances, the crossing wire can

include a dilation portion or the like that can be actuated and/or otherwise dilated. In such

instances, the crossing wire can remain in an advanced position (e.g., as shown in FIG. 17).

Thus, a diameter of the opening defined in the first pericardial reflection can be increased

such that, for example, the diameter of the opening is larger than at least an outer diameter of

the first catheter of the first device.

[0145] A portion of one of the first and second magnetic members may be advanced

through the opening and the first pericardial reflection, at 2712. For example, a portion of the

first catheter, a portion of the second catheter, and the first magnetic member can be disposed

on the second side of the first pericardial reflection, as shown in FIGS. 18 and 19. In some



embodiments, after t e portion of t e first catheter is advanced through the opening defined

in the pericardial reflection, a guidewire is advanced through the first lumen of the first

catheter and the opening defined by the first pericardial reflection such that a portion of the

guidewire is disposed on the second side of the first pericardial reflection.

[0146] In some instances, with the guidewire extending through the opening in the first

pericardial reflection, a catheter (e.g., an ablation catheter or the like) and/or any other

suitable medical device can be advanced along the guidewire and through the pericardial

reflection. In other instances, such as those described above with reference to FIGS. 14-23,

the first device and the second device can be used to define an opening in, for example, a

second pericardial reflection prior to the advancing of the guidewire through the delivery

catheter and the opening defined by the first pericardial reflection. In some embodiments, as

shown in FIG. 27B, the method 2700 can include advancing the distal end of the first device

on a first side of a second or posterior pericardial reflection, at 2714. The distal end of the

second device can be advanced on a second side of the second pericardial reflection, at 2716.

The first magnetic member can be advanced to place the first magnetic member close to the

first side of the second pericardial reflection, at 2718 . Similarly, the second magnetic

member may be advanced to place the second magnetic member close to the second side of

the second pericardial reflection such that the first magnetic member couples to the second

magnetic member across the second pericardial reflection via a magnetic force when the first

magnetic member is close to the first side of the second pericardial reflection and the second

magnetic member is close to the second side of the first second reflection, at 2720. The

crossing wire may be advanced through the third lumen, the second pericardial reflection, and

at least a portion of the sixth lumen to create an opening in the second pericardial reflection,

at 2722. The portion of one of the first and second magnetic members may be advanced

through the opening and the second pericardial reflection, at 2724.

[0147] As described above with reference to the superior pericardial reflection, an operator

can then manipulate the devices to magnetically couple the magnetic members such that a

portion of the posterior pericardial reflection is disposed therebetween. Once the magnetic

members are coupled, the operator can then advance the crossing wire through the first

device, the inferior pericardial reflection, and into the lumen of the magnetic member of the

second device, as shown, for example, in FIG. 20.



[0148] As described herein, the guidewire can then be advanced through the first device

(e.g., a second lumen of the second catheter and the third lumen of the first magnetic member

of t e first device), t e superior pericardial reflection, the inferior pericardial reflection, and

into the second device (e.g., into the sixth lumen of the second magnetic member and a fifth

lumen of the fifth catheter of the second device). Thus, as described above with reference to

FIG. 21, the guidewire can be positioned within the pericardial space to surround and/or

substantially circumscribe the pulmonary veins of the heart. Moreover, in some instances,

such as those shown in FIGS. 22 and 23, an ablation catheter can then be advanced along the

guidewire to circumscribe the pulmonary veins within the pericardial space, as described

above and as described, for example, in the '394 publication incorporated by reference herein

and presented herewith as Exhibit A .

[0149] Any of the embodiments described herein can be used with any suitable devices,

catheters, and/or systems to place, for example, a catheter in a desired position when

anatomic structures or the like might otherwise block and/or present challenges to

catheterization. Similarly, any of the embodiments described herein can be used in any

suitable procedure such as, for example, any of those described in the '394 publication

incorporated by reference herein and presented herewith as Exhibit A . The ablation catheters

and/or the like described herein (e.g., the ablation catheter 785) can be similar to any of those

described in the '394 publication. Thus, any of the ablation catheters described herein can

have electrode designs adapted for various procedures and/or uses, depending on the devices

and/or procedures in which such electrodes are to be employed. Although examples

presented herein describe using one or more devices to place an ablation catheter, in some

embodiments, the devices and/or methods described herein can be used in any suitable

procedure to place a catheter or the like within a portion of a body.

[0150] By way of another example, any of the embodiments described herein can be used

with any suitable delivery catheter configured to receive a portion of one or more catheters to

allow for insertion and/or placement of the one or more catheters into or at a target tissue.

For example, any of the embodiments described herein can be used with one or more delivery

catheters such as, for example, the delivery catheters 102 and 102' described above with

reference to FIGS. 1-3 and/or the delivery catheters 702 and 702' described above with

reference to FIGS. 14-23 . As shown in FIG. 25, in other embodiments, any of the devices

described herein can be used with a first delivery catheter 802 (e.g., a transverse sinus

catheter) and/or a second delivery catheter 802' (e.g., an oblique sinus catheter). In the



embodiment shown in FIG. 25, the first delivery catheters 802 and/or 802' can be

substantially similar in form and/or function to the delivery catheters 102, 702 and/or the

delivery catheters 102', 702', respectively. Moreover, each of t e first delivery catheter 802

and the second delivery catheter 802' can include a port 803 and 803 ' , respectively, as

illustrated. The ports 803 and 803 ' are in fluid communication with a lumen of the delivery

catheters 802 and 802' and can, for example, be coupled to a fluid source and/or vacuum

source to provide lavage and/or suction, respectively. In some embodiments, the ports 803

and 803 ' can be substantially similar in form and/or function to the port 103 of the first

delivery device 102 and/or port 103 ' of the second delivery device 102' . In other

embodiments, the ports 803 and/or 803 ' can be substantially similar in form and/or function

to the port 244 of the delivery device 200, described above with reference to FIGS. 4-7.

[0151] The delivery catheters 802 and 802' can be formed of or from any suitable material

and/or combination of materials. For example, in some embodiments, the delivery catheters

802 and 802' can be formed from a relatively rigid plastic or the like (e.g., a plastic with a

relatively high stiffness). For example, in some embodiments, the delivery catheters 802 and

802' can be formed of polyether block amide (Pebax), polyurethane, nylon, polyethylene,

and/or fluoropolymers such as polytetrafluoroethylene (PTFE) or fluorinated ethylene

propylene (FEP), and/or combinations thereof. In some embodiments, the delivery catheters

802 and 802' can be formed of any suitable material(s) having a durometer ranging between

about 25 shore D and 80 shore D, including all values and sub-ranges in between. In the

embodiment shown in FIG. 25, the delivery catheters 802 and 802' can be formed of a

material with a stiffness sufficient to retain and/or regain a shape of the delivery catheters 802

and 802' upon or after application of force (e.g., under their own weight).

[0152] The delivery catheters 802 and 802' can be pre-formed with any desired bend,

curve, twist, etc. that can be associated with, for example, a target tissue within the body. By

way of example, in some embodiments, the delivery catheters 802 and 802' can be

substantially similar to the delivery catheters 702 and 702', respectively, described above

with reference to FIGS. 14-23 . In this manner, the first delivery catheter 802 (the transverse

sinus catheter) can be formed with a shape (e.g., bend, curve, and/or the like) suitable for

placing a distal end portion of the first delivery catheter 802 within the pericardial space of a

heart at a desired position relative to, for example, access to a superior pericardial reflection

(e.g., advancing the transverse sinus catheter 802 through the transverse sinus of the heart to

be disposed on a first side of the reflection). Likewise, the second delivery catheter 802' can



be formed with a shape (e.g., bend, curve, and/or the like) suitable for placing a distal end

portion of the second delivery catheter 802' within the pericardial space of the heart at a

desired position relative to access to a second side of the superior pericardial reflection (e.g.,

on a second side of the reflection). Accordingly, the approximate size and/or shape of the

delivery catheters 802 and 802' can be associated with and/or at least partially based on a

predetermined and/or desired path from an insertion point to a target tissue. In embodiments

in which the delivery catheters 802 and 802' are placed in desired positions relative to a

superior pericardial reflection, the second delivery catheter 802' can be longer than the first

delivery catheter 802 due to, for example, a longer distance along a predetermined path from

an insertion point to t e target tissue. For example, in some embodiments, the relatively

smaller curve of the first delivery catheter 802 can be useful for accessing the transverse

sinus anteriorly, and the relatively larger curve of the second delivery catheter 802' is useful

for accessing the superior reflection anteriorly, for accessing the inferior reflection posteriorly

(after partial insertion), and for subsequent wrapping around the heart. In some

embodiments, the length and/or shape of the second delivery catheter 802' (e.g., the oblique

sinus catheter) can be useful for advancing the oblique sinus catheter 802' through the

oblique sinus of the heart to be disposed in a desired position relative to the inferior

reflection.

[0153] Any of the embodiments described herein can include components that are

manufactured, packaged, and sold independently or collectively. For example, in some

instances, any of the components in the various embodiments described herein can be

manufactured, assembled, and packaged collectively during a manufacturing process. In such

instances, the package can be sold and/or otherwise provided as a kit. For example, FIG. 26

is an illustration of a kit 906 according to an embodiment. The kit 906 can include any of the

components, devices, and/or apparatus described herein. By way of example, the kit 906

includes a first delivery device 900 and a second delivery device 900', which are each

disposed within a package 908. In some embodiments, the first delivery device 900 and the

second delivery device 900' are each substantially similar in form and/or function to the

delivery device 200 described above with reference to FIGS. 4-7. Specifically, as shown in

FIG. 26, the first delivery device 900 includes a handle 910, a first catheter 920, a second

catheter 930, a magnetic member 935, a first actuator 950, and a second actuator 960.

Similarly, the second delivery device 900' includes a handle 910', a first catheter 920', a

second catheter 930', a magnetic member 935', a first actuator 950', and a second actuator

950'.



[0154] The package 908 can be any suitable package. For example, in some embodiments,

t e package 908 can be formed from a fluid impermeable plastic or the like and can be in a

substantially sealed configuration prior to a user (e.g., a doctor, surgeon, interventionalist,

etc.) opening the package 908 for use. In some embodiments, such an arrangement can allow

t e package 908 to define a substantially sterile environment within which the delivery

devices 900 and 900' are disposed prior to use. For example, in some instances, the kit 906

can be assembled during a manufacturing process occurring within, for example, an

environment configured to sterilize the package 908, and the delivery devices 900 and 900'

(e.g., ethylene oxide or the like). Therefore, when the package 908 is placed in the sealed

configuration, the delivery devices 900 and 900' are maintained in a sterilized environment.

[0155] While described above as including the first delivery device 900 and the second

delivery device 900', the kit 906 can include any other suitable device and/or component.

For example, in some embodiments, the kit 906 can optionally include a first delivery

catheter 902 and a second delivery catheter 902', as shown in FIG. 26. In such embodiments,

the first delivery catheter 902 and the second delivery catheter 902' can be substantially

similar to the delivery catheters described herein (e.g., the delivery catheters 702 and 702').

Thus, in some embodiments, the package 908 can maintain the first delivery device 900, the

second delivery device 900', the first delivery catheter 902, and the second delivery catheter

902' within a substantially sterile environment prior to use (e.g., during shipping and/or

storage). In some embodiments, the kit 906 can include multiple first delivery catheters 902

and multiple second delivery catheters 902' . In such embodiments, each delivery catheter

902 and/or 902' can have a different bend, shape, length, diameter, etc. In some

embodiments, providing various lengths, sizes, and/or shapes of the delivery catheters 902

and/or 902' can allow a surgeon or user to select a desired delivery catheter 902 and/or 902'

based at least in part on a patient's cardiac anatomy (and/or for any other suitable reason).

[0156] Although not shown in FIG. 26, in some embodiments, the kit 906 can also include,

for example, a guidewire, a needle, a sharpened guidewire, and/or the like (e.g., the needle

775 and/or the guidewire 780 described above with reference to FIGS. 14-23). In some

embodiments (not shown), the kit 906 can include an ablation catheter as disclosed in the in

the '394 publication incorporated by reference herein and presented herewith as Exhibit A .

In some embodiments, the kit 906 can include, for example, one or more pajunk needle(s),

micropuncture set(s), and/or any other suitable epicardial access device, guidewire, and/or

catheter.



[0157] While various embodiments have been described above, it should be understood

that they have been presented by way of example only, and not limitation. Where schematics

and/or embodiments described above indicate certain components arranged in certain

orientations or positions, the arrangement of components can be modified. While t e

embodiments have been particularly shown and described, it will be understood that various

changes in form and details can be made. Although various embodiments have been

described as having particular features and/or combinations of components, other

embodiments are possible having a combination of any features and/or components from any

of embodiments as discussed above.

[0158] Where methods and/or events described above indicate certain events and/or

procedures occurring in certain order, the ordering of certain events and/or procedures can be

modified. Additionally, certain events and/or procedures can be performed concurrently in a

parallel process when possible, as well as performed sequentially as described above.



What is claimed is:

1. An apparatus, comprising:

a first catheter defining a first longitudinal axis and a first lumen therethrough;

a first actuator coupled to the first catheter and configured to rotate about the first

longitudinal axis to deflect a distal end of the first catheter relative to the first longitudinal

axis;

a second catheter defining a second longitudinal axis and a second lumen

therethrough, wherein at least a portion of the second catheter is configured to slide within

the first lumen;

a magnetic member coupled to a distal end of the second catheter, the magnetic

member defining a third lumen therethrough, wherein the third lumen is in fluid

communication with the second lumen; and

a second actuator coupled to the second catheter, the second actuator configured

to move linearly along the second longitudinal axis so as to vary a spacing between the

magnetic member and a distal end of the first catheter.

2 . The apparatus of claim 1, wherein the first catheter includes a first port in fluid

communication with the first lumen, and the second catheter includes a second port in fluid

communication with the second lumen.

3. The apparatus of claim 2, further comprising a third catheter defining a third longitudinal

axis and a fourth lumen therethrough, the third catheter including a handle and a third port in

fluid communication with the fourth lumen.

4 . The apparatus of claim 1, wherein the apparatus includes a third catheter, wherein the

apparatus is configured to transition between a first configuration and a second configuration

in response to actuation of the second actuator, wherein a distal end of the first catheter is

disposed within the third catheter in the first configuration, and wherein the distal end of the

first catheter is at least partially disposed distal to a distal end of the third catheter in the

second configuration.

5 . The apparatus of claim 3, wherein a proximal end of the third catheter includes the third

port.



6 . The apparatus of claim 1, wherein t e magnetic member includes one or more of an

electromagnet, a paramagnet, and a permanent magnet.

7 . The apparatus of claim 1, wherein the magnetic member is at least partly constructed from

a radiopaque material.

8 . The apparatus of claim 3, wherein t e first catheter and the magnetic member have

substantially the same diameter.

9 . The apparatus of claim 1, wherein the third lumen is non-coaxial with a longitudinal axis

of the magnetic member.

10. The apparatus of claim 1, wherein a distal end of the magnetic member includes a convex

or frustoconical shape.

11. The apparatus of claim 1, wherein the second actuator is coupled to a proximal end of the

second catheter.

12. The apparatus of claim 3, wherein the first actuator is movably coupled to a proximal end

of the handle.

13. The apparatus of claim 1, wherein the rotation of the first actuator is configured to deflect

a distal end of the second catheter.

14. The apparatus of claim 3, wherein the rotation of the first actuator is configured to deflect

a distal end of the third catheter.

15. The apparatus of claim 3, wherein the first actuator includes a rotation member and a

translation member.

16. The apparatus of claim 15, wherein the rotation member is coupled to a proximal end of

the handle and the translation member is movably disposed within the handle.



17. The apparatus of claim 16, wherein rotation of the rotation member corresponds to

translation of t e translation member along the first longitudinal axis.

18. The apparatus of claim 17, wherein the translation member is operably coupled to a distal

end of the first catheter via a linkage.

19. The apparatus of claim 3, wherein the third port is configured to provide one or more of

suction and lavage.

20. The apparatus of claim 2, wherein t e second actuator includes the second port.

21. The apparatus of claim 20, wherein the second port, the second lumen, and the third

lumen are collectively configured to receive and advance a guidewire during use.

22. The apparatus of claim 1, wherein the second actuator includes a push rod disposed

within the first lumen and coupled to a proximal end of the second catheter.

23. The apparatus of claim 22, wherein a lumen of the push rod is in fluid communication

with the second lumen.

24. The apparatus of claim 23, wherein a lumen of the first port, the second lumen, and the

lumen of the push rod are co-axial.

25. The apparatus of claim 3, wherein the handle is configured for single-handed operation.

26. The apparatus of claim 25, wherein the handle is coupled to a proximal end of the third

catheter.

27. The apparatus of claim 1, further comprising a conduit defining a lumen therethrough, the

conduit configured to couple to a fluid source.

28. The apparatus of claim 27, wherein the conduit is at least partially disposed within the

handle.



29. The apparatus of claim 17, wherein the lumen of the conduit is in fluid communication

with t e first lumen and fluidically isolated from the second lumen.

30. The apparatus of claim 3, wherein at least a portion of t e first catheter is configured to

slide within the fourth lumen.

31. The apparatus of claim 2, wherein a proximal end of the first catheter includes the first

port.

32. The apparatus of claim 2, wherein the second and third lumen are substantially the same

diameter.

33. The apparatus of claim 1, wherein a diameter of the first catheter is between about 6

French and about 15 French.

34. The apparatus of claim 1, wherein at least a portion of the second catheter includes a

nickel-titanium alloy.

35. The apparatus of claim 3, wherein a proximal end of the first catheter is fixedly disposed

within the handle.

36. The apparatus of claim 1, wherein a proximal end of the first catheter includes a

protrusion movably disposed within the second actuator.

37. The apparatus of claim 36, wherein the second actuator includes a channel configured to

movably receive the protrusion.

38. The apparatus of claim 3, wherein a flexibility of the third catheter is less than one or

more of a flexibility of the first and second catheter.

39. The apparatus of claim 38, wherein the flexibility of the first catheter is less than the

flexibility of the second catheter.



40. The apparatus of claim 38, wherein the flexibility of the second catheter is greater than

t e flexibility of the first and third catheter.

41. The apparatus of claim 38, wherein the first catheter has a bending stiffness between

approximately 3 x 10 5 Netwon-meters2 and approximately 10 3 Netwon-meters2.

42. The apparatus of claim 38, wherein the second catheter has a flexural modulus of about 3

x 10 5 Netwon-meters2 or less.

43. A system, comprising:

a first device, the first device including:

a first catheter defining a first longitudinal axis and a first lumen therethrough;

a first actuator coupled to the first catheter and configured to rotate about the first

longitudinal axis to deflect a distal end of the first catheter relative to the first longitudinal

axis;

a second catheter defining a second longitudinal axis and a second lumen

therethrough, wherein at least a portion of the second catheter is configured to slide within

the first lumen;

a first magnetic member coupled to a distal end of the second catheter, the first

magnetic member defining a third lumen therethrough, wherein the third lumen is in fluid

communication with the second lumen;

a second actuator coupled to the second catheter, the second actuator configured

to move linearly along the second longitudinal axis so as to vary a spacing between the first

magnetic member and a distal end of the first catheter;

a second device, the second device including:

a fourth catheter defining a fourth longitudinal axis and a fourth lumen

therethrough;

a fourth actuator coupled to the fourth catheter and configured to rotate about the

fourth longitudinal axis to deflect a distal end of the fourth catheter relative to the fourth

longitudinal axis;

a fifth catheter defining a fifth longitudinal axis and a fifth lumen therethrough,

wherein at least a portion of the fifth catheter is configured to slide within the fourth lumen;

a second magnetic member coupled to a distal end of the fifth catheter, the second

magnet member defining a sixth lumen therethrough, wherein the sixth lumen is in fluid



communication with t e fifth lumen, the second magnetic member having a polarity opposite

the first magnetic member such that the first and second magnetic members are configured to

couple magnetically with the third lumen aligned to the sixth lumen; and

a fifth actuator coupled to the fifth catheter, the fifth actuator configured to move

linearly along the fifth longitudinal axis so as to vary a spacing between the second magnetic

member and a distal end of the fourth catheter.

44. The apparatus of claim 43, wherein the first catheter includes a first port in fluid

communication with the first lumen, and the second catheter includes a second port in fluid

communication with the second lumen.

45. The apparatus of claim 44, wherein the first device includes a third catheter defining a

third longitudinal axis and a lumen therethrough, the third catheter including a handle and a

third port in fluid communication with the lumen of the third catheter.

46. The apparatus of claim 45, wherein the fourth catheter includes a fourth port in fluid

communication with the fourth lumen, and the fifth catheter includes a fifth port in fluid

communication with the fifth lumen.

47. The apparatus of claim 46, wherein the second device includes a sixth catheter defining a

sixth longitudinal axis and a lumen therethrough, the sixth catheter including a handle and a

sixth port in fluid communication with the lumen of the sixth catheter.

48. The apparatus of claim 43, wherein a distal end of the first magnetic member and a distal

end of the second magnetic member include complimentary shapes.

49. A method, comprising:

inserting a first device into pericardial tissue of a heart of a subject such that a

distal end of the first device is disposed within a pericardial space of the heart and on a first

side of a first pericardial reflection, the first device including:

a first catheter defining a first longitudinal axis and a first lumen

therethrough;



a second catheter defining a second longitudinal axis and a second

lumen therethrough, wherein at least a portion of the second catheter is configured

to slide within t e first lumen; and

a first magnetic member coupled to a distal end of the second catheter,

the first magnetic member defining a third lumen therethrough, wherein the third

lumen is in fluid communication with the second lumen;

inserting a second device into the pericardial tissue of the heart such that a distal

end of the second device is disposed within the pericardial space on a second side of the first

pericardial reflection opposite the first side, the second device including:

a fourth catheter defining a fourth longitudinal axis and a fourth lumen

therethrough;

a fifth catheter defining a fifth longitudinal axis and a fifth lumen

therethrough, wherein at least a portion of the fifth catheter is configured to slide

within the fourth lumen; and

a second magnetic member coupled to a distal end of the fifth catheter,

the second magnetic member defining a sixth lumen therethrough, wherein the

sixth lumen is in fluid communication with the fifth lumen;

advancing the first magnetic member to place the first magnetic member close to

the first side of the first pericardial reflection;

advancing the second magnetic member to place the second magnetic member

close to the second side of the first pericardial reflection such that the first magnetic member

couples to the second magnetic member across the first pericardial reflection via a magnetic

force when the first magnetic member is close to the first side of the first pericardial

reflection and the second magnetic member is close to the second side of the first pericardial

reflection;

advancing a crossing wire through the third lumen, the first pericardial reflection,

and at least a portion of the sixth lumen to create an opening in the first pericardial reflection;

and

advancing a portion of one of the first and second magnetic members through the

opening and the first pericardial reflection.

50. The method of claim 49, further comprising advancing a guidewire through the first

lumen and the first pericardial reflection such that a portion of the guidewire is disposed on

the second side of the first pericardial reflection.



51. The method of claim 49, wherein advancing the first magnetic member includes actuating

a first actuator of t e first device.

52. The method of claim 51, wherein actuating t e first actuator advances the second catheter

relative to the first catheter.

53. The method of claim 51, wherein actuating the first actuator deflects a distal end of the

first catheter.

54. The method of claim 49, wherein advancing the second magnetic member includes

actuating a second actuator of the second device.

55. The method of claim 54, wherein actuating the second actuator advances the fifth catheter

relative to the fourth catheter.

56. The method of claim 54, wherein actuating the second actuator deflects a distal end of the

second catheter.

57. The method of claim 49, further comprising dilating the opening in the first pericardial

reflection.

58. The method of claim 49, further comprising withdrawing the crossing wire from the first

pericardial reflection and the third lumen.

59. The method of claim 49, further comprising fluoroscopically imaging the first and second

devices disposed within the pericardial space.

60. A method, comprising:

inserting a first device into pericardial tissue of a heart of a subject such that a

distal end of the first device is disposed within a pericardial space of the heart and on a first

side of a first pericardial reflection, the first device including:

a first catheter defining a first longitudinal axis and a first lumen

therethrough;



a second catheter defining a second longitudinal axis and a second

lumen therethrough, wherein at least a portion of the second catheter is configured to

slide within the first lumen; and

a first magnetic member coupled to a distal end of the second catheter,

the first magnetic member defining a third lumen therethrough, wherein the third

lumen is in fluid communication with the second lumen;

inserting a second device into the pericardial tissue of the heart such that a distal

end of the second device is disposed within the pericardial space on a second side of the first

pericardial reflection opposite the first side, the second device including:

a fourth catheter defining a fourth longitudinal axis and a fourth lumen

therethrough;

a fifth catheter defining a fifth longitudinal axis and a fifth lumen

therethrough, wherein at least a portion of the fifth catheter is configured to slide

within the fourth lumen; and

a second magnetic member coupled to a distal end of the fifth catheter,

the second magnetic member defining a sixth lumen therethrough, wherein the sixth

lumen is in fluid communication with the fifth lumen;

advancing the first magnetic member to place the first magnetic member close to

the first side of the first pericardial reflection;

advancing the second magnetic member to place the second magnetic member

close to the second side of the first pericardial reflection such that the first magnetic member

couples to the second magnetic member across the first pericardial reflection via a magnetic

force when the first magnetic member is close to the first side of the first pericardial

reflection and the second magnetic member is close to the second side of the first pericardial

reflection;

advancing a crossing wire through the third lumen, the first pericardial reflection,

and at least a portion of the sixth lumen to create an opening in the first pericardial reflection;

and

advancing a portion of one of the first and second magnetic members through the

opening and the first pericardial reflection;

advancing the distal end of the first device on a first side of a second pericardial

reflection;

advancing the distal end of the second device on a second side of the second

pericardial reflection;



advancing the first magnetic member to place t e first magnetic member close to

t e first side of the second pericardial reflection;

advancing the second magnetic member to place the second magnetic member

close to the second side of the second pericardial reflection such that the first magnetic

member couples to the second magnetic member across the second pericardial reflection via a

magnetic force when the first magnetic member is close to the first side of the second

pericardial reflection and the second magnetic member is close to the second side of the first

second reflection;

advancing the crossing wire through the third lumen, the second pericardial

reflection, and at least a portion of the sixth lumen to create an opening in the second

pericardial reflection; and

advancing the portion of one of the first and second magnetic members through

the opening and the second pericardial reflection.

61. The method of claim 60, further comprising withdrawing the crossing wire from the

second pericardial reflection and the third lumen.

62. The method of claim 60, further comprising delivering a guidewire through the third

lumen, the opening in the first pericardial reflection, the opening in the second pericardial

reflection, and the sixth lumen.

63. The method of claim 62, further comprising withdrawing the first and second devices

from a body of a subject while leaving the guidewire in place.

64. The method of claim 63, further comprising advancing an ablation device over the

guidewire and through the openings in the first and second pericardial reflections.

65. The method of claim 64, further comprising at least partially encircling left and right

pulmonary veins with the ablation device.

66. The method of claim 65, wherein the ablation device comprises an ablation catheter.

67. The method of claim 66, further comprising forming a circumferential ablation lesion

using the ablation catheter.



68. The method of claim 60, further comprising advancing a guidewire through the first

lumen and the second pericardial reflection such that a portion of the guidewire is disposed

on t e second side of the second pericardial reflection.

69. The method of claim 60, further comprising dilating the opening in the second pericardial

reflection.

70. The method of claim 60, wherein inserting the first and second devices into the

pericardial tissue includes inserting an introducer catheter into a body of a subject.

71. The method of claim 60, wherein inserting the first device into the pericardial tissue

includes advancing the first device along a transverse sinus of the heart.

72. The method of claim 60, wherein inserting the second device into the pericardial tissue

includes advancing the second device along an oblique sinus of the heart.
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