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METHODS AND DEVICES FOR PUNCTURING TISSUE

TECHNICAL FIELD

[0001] The disclosure relates to systems and methods for creating a puncture in tissue.
More specifically, the disclosure relates to systems and methods for creating a puncture using an

assembly including a puncture device and a supporting device member.

[0001a] It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of existing arrangements, or to provide a useful alternative.

[0001b]  According to one aspect of the invention there is provided an assembly for
puncturing tissue, the assembly comprising:

a flexible puncture device for puncturing tissue, the flexible puncture device
comprising an RF guidewire comprising a distal electrode tip; and

a reinforced dilator comprising an inner polymer layer and an outer polymer layer
surrounding a hypo-tube, the hypo-tube being shapeable and configured to provide stiffness to
the flexible puncture device to enable force transmission to a distal end of the assembly;

wherein the flexible puncture device is capable of being selectively insertable within
the reinforced dilator to be selectively usable in co-operation therewith during a portion of a
procedure for puncturing tissue and wherein the flexible puncture device is usable independently

therefrom during another portion of the procedure to facilitating exchange and positioning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] In order that the invention may be readily understood, embodiments of the invention

are illustrated by way of examples in the accompanying drawings, in which:

[0003] Figs. 1A and 1B are illustrations of a transseptal assembly in accordance with

embodiments of the present invention;

[0004] Figs. 1C and 1D show a dilator comprising a reinforcing member in accordance with

embodiments of the present invention;

[0005] Fig. 1E shows a locking mechanism for enabling coupling of a sheath and dilator

during use, in accordance with an embodiment of the present invention;
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[0006] Fig. 1F is an illustration of a dilator hub with keys for enabling locking of the dilator

hub to the sheath hub, in accordance with an embodiment of the present invention;

[0007] Fig. 2A is an illustration of a flow diagram showing a method of performing a

transseptal procedure, in accordance with an embodiment of the present invention;

[0008] Figs. 2B-2G illustrate steps of a method of performing a transseptal procedure, in

accordance with an embodiment of the present invention;

[0009] Fig. 3A is an illustration of a transseptal assembly in accordance with an alternate

embodiment of the present invention;

[0010] Fig. 3B shows an assembly comprising a dilator, a stylet defining a reinforcing
member, and an RF wire, in a drop down position, in accordance with an embodiment of the

present invention;

[0011] Fig. 3C shows an assembly comprising a dilator, a stylet defining a reinforcing
member, and an RF wire, in an arcing position, in accordance with an embodiment of the

present invention;

[0012] Fig. 4A is an illustration of a flow diagram showing a method of performing a

transseptal procedure, in accordance with an alternate embodiment of the present invention.;

[0013] Figs. 4B-4G illustrate steps of a method of performing a transseptal procedure, in

accordance with an alternate embodiment of the present invention;
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[0014] Fig. 5A is an illustration of a transseptal assembly in accordance with a further embodiment of the

present invention;

[0015] Fig 5B shows a locking mechanism for enabling coupling of a stylet and RF wire during use, in

accordance with an embodiment of the present invention;

[0016] Fig 5C shows a stylet and RF wire in a locked position, in accordance with a step of an embodiment of

a method of the present invention;

[0017] Fig 5D shows a stylet and RF wire within a dilator for a drop down position, in accordance with a step

of a method of the present invention;

[0018] Fig. 5E shows a stylet and RF wire within a dilator in an arcing position, in accordance with a step of a

method of an embodiment of the present invention;

[0019] Fig 5F shows a stylet and RF wire, in accordance with an alternate embodiment of the present

invention;

[0020] Fig. 6A is an illustration of a flow diagram showing a method of performing a transseptal

procedure, in accordance with still another embodiment of the present invention;

[0021] Figs. 6B-6H illustrate steps of a method of performing a transseptal procedure, in accordance with an

alternate embodiment of the present invention; and

[0022] Figs. 7A-7C illustrate a dilator, in accordance with additional alternate embodiments of the present

invention.
DETAILED DESCRIPTION

[0023] In order to carry out a transseptal procedure, it is necessary to gain access to the heart. Access may be
obtained (specifically to the right atrium of the heart) from a superior approach (by gaining access to the heart from
an access point above the heart, for example from the jugular vein through the superior vena cava), or alternatively
access may be obtained from the femoral or inferior approach (by gaining access to the heart from an access point
below the heart, for example from the femoral vein through the inferior vena cava). Once access is obtained into the
right atrium, a puncture device is utilized in order to puncture through tissue for example across a septum of the

heart to gain access from the right atrium into the left atrium of the heart.

[0024] Some conventional transseptal procedures, for example some that use the inferior approach to gain
access to the heart, use a needle in order to carry out a transseptal puncture. Certain limitations may be associated

with the use of needles or other rigid devices for carrying out a transseptal puncture procedure.

[0025] These limitations may include one or more of: (1) nced for a separate exchange wire fo gain access o
the SV resulting in multiple device exchanges on the right side: (2) the use of a needle may require multiple device
exchanges in order to complete the procedure; (3) difficuity in comrecting placement of the puncture device after
msertion within the onght atvium if the target location ox the fossa s missed; {4) there may be a lack of repeatability
for certain aspects of the procedure for completing the puncture in an effective and timely manner; (3} the puncture
device may not provide sufficient atraumacity and may result in excessive force being applied to puncture tissue

resulting in damage to tissue; (6) possibie risk of traviua to the structures within the left atriv following puncture
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due to the force of advanceraent; {7) there may be a lack of adequate anchoring after puncture to maintain access;

{8) need for an additional exchange on the left side requiring removal of the puncture device and advancement of
another wire {such as a pigtail wire) to facilitate anchonng; and/or (9 trackability to allow additional devices 1o be

tracked over the wire once inthe left side.

[0026] The inventors of the present invention have discovered systems and methods that attempt to overcome

the limitations associated with prior art systems.

[0027] In some such examples, where a sharp mechanical needle is used, the device may not be sufficiently
atraumatic to minimize the risk of damage to tissue, and the mechanical needle does not provide adequate anchoring

after puncture.

[0028] In other examples, where an energy based needle such as an RF needle is used, the RF needle may
require multiple device exchanges, and there may be lack of repeatability for one or more steps in the procedure,
leading to increased procedural time and/or inefficiency. Furthermore, the RF needle may not provide adequate

anchoring after puncture.

[0029] In one broad aspect, the present inventors have discovered systems and methods that provide an
RF wire and devices for supporting the same, in order to facilitate a transseptal puncture, for example using the
inferior approach. The systems and methods of the present invention attempt to overcome limitations associated
with conventional transseptal systems that utilize needles in order to complete the transseptal puncture procedure.
Some such conventional trasnsseptal procedures that require the use of a needle, use the inferior approach to gain

access to the heart, in order to carry out the transseptal puncture.

[0030] Current rigid mechanical needles provide a sharp tip in order to puncture tissue. Such mechanical
needles may have several limitations which may include one or more of: (1) the sharp mechanical needle may not
provide sufficient artramaticity and may result in excessive force being applied to puncture tissue resulting in
damage to tissue; (2) possibly risk of travma o the structures within the left atrium following puncture due to the
force of advancersent (33 xeed for an additional exchange ou the left side requiving removal of the ueedie and
advancement of another wire (such as a pigiall wire) to facilitate anchoring, aud/or trackability to allow additonal

devices 1o be tracked over the wire once 1o left side

[0031] Furthermore, curreni rigid energy-based devices used for punctiring tissue may alse have one or

more of the several Bmitations noted herein above.

[0032] Inverdors of the present invention have develeped various embodiments of a novel system and
methed that invelves providing, in ene bread aspect, a puncture device having two components: {1} a sepamate
puncturing cowponewt or mewmber and (2) a substantially ugid and/or stif supporting member that is that 18
removable or independent from the puncturing component or member, allowing the supporting member to be used
selechively with the pouciunag device.

[0033] In some examples, the (1) separaie puncturing component or yuember coraprises a substautially
flexible fissuc puncturing component or member. In some such examples, the scparate substantially fiexible tissue
puncturing compoenent or member xaay be substantially atrasmatic. Furthermore, in sowe examples, the separate
substantially flexible tissue pounctunug component or member may have a relatively sharp component such as a

i

relatively sharp distal tip component.
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[0034] In some embodiments, the Tnventors of the present invention have developed a novel system that
imvolves providing a stiff energy-based punctore device having two compouents: (1) a flextble {atrammatc] ensrgy
based puncturing device or member such as a radiofreguency (RF) wire and (2} a sitff supporting member such as a

eynforcing member, that 1s reraovable or independent from the Hextble energy based puncinnng device.

[0035] In another broad aspect, a vovel assemibly is provided inclnding a decoupled nesdle assembly
comprising: a {1) a substantially flexible Hissue puncturing member or component for puncturing tissue (which may
additionally be substantially airanmatic), and {2) a substantially stiff ncedle shaft for supporting the punciuring
weraber that 15 selectively usable with it In some such eobodiments, the needle shaft s substawtially vigid to
provide force transmission capabilities but lacks tissue puncturing capabilifies (in other words the needle shaft is still

sufficiently atranmatic 50 as not o puochure tssue).

[0036] Thus, some ewmbediments of {he presert nvention incinde separating the components of an
puncture device into two independently operable components that form an assembly and thereby provide two
separate and wdependent functiouahties, (1) that of puocturing Sssue with a substautially flexible and/or atrasraaiic
component {such as a flexible energy delivery device but not limited thereto} and (i) that of supporting the
substantially atrmumatic puncturing component nsing a substantially stiff or rigid needle shaft. Such embodiments

provide one or wore advautages not previousty realized or realizable using existing systems.

[0037] The advantages may include one or more of: (i) providing a substantially flexible and/or
atraumatic puncture device (such as an energy delivery puncture device) while (ii) providing a substantially rigid

supporting member such as a rigid needle shaft for supporting the substantially atraumatic puncture device:

[0038] - enabling the substantially flexible puncture device to be usable separately from the substantially

rigid supporting member to enable the substantially flexible puncture device to function as an exchange wire;

[0039] - cnabling the substantially flexible puncture device to be usable in co-operation with the
substantially rigid supporting member for example by allowing the substantially rigid supporting member to be
advanced over the substantially flexible puncture device to allow sufficient force transmission and/or torque to be
transmitted to the distal tip of the assembly (for example, to facilitate the drop down procedure to locate the fossa as
described herein below) and to provide adequate support to facilitate puncture (using the substantially flexible

puncture device and to facilitate crossing with the substantially flexible puncture device);

[0040] - enabling use of the substantially flexible puncture device to be usable separately from the
substantially rigid supporting member to enable the substantially flexible puncture device to additionally function as
a puncturing device to puncture tissue while minimizing the risk of damage to tissue (such as for example, non-

punctured tissue) during puncture and to facilitate crossing using the substantially flexible puncture device;

[0041] - enabling the substantially flexible puncture device to be usable separately from the substantially
rigid supporting member to minimize risk of damage to tissue, for example on the left side of the heart once access
has been obtained, for example in a transseptal puncture by providing an atraumatic tip and reducing the amount of

force needed to puncture tissue, for example, by using delivery of energy;

[0042] - enabling the substantially rigid supporting member such as the needle shaft to be removed or
retracted to enable repositioning of the assembly against the target tissue site by allowing the substantially flexible

(which may additionally be atraumatic) energy delivery puncture device to be usable independently from the
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substantially rigid supporting member to be re-tracked into a desired vasculature to enable the substantially rigid

support member to be re-advanced over the substantially flexible energy delivery device for example, to repeat a

drop down procedure in a transseptal puncture for positioning the assembly against the fossa;

[0043] - enabling the substantially rigid support member such as the needle shaft to be removed after
puncturing, allowing the substantially atraumatic energy delivery device to be usable independently from the
substantially rigid supporting member to provide anchoring after puncture using the puncturing device by allowing
it to remain positioned on the left side of the heart to maintain access to the left side of heart, and to additionally

allow for track-ability of additional devices over the puncture device for guidance into the left side of the heart.

[0044] The system of the present invention provides several advamtages corresponding to ihe
aferemenioned probleras where providing a subsiantially Hexible atravraaiic puncture device such as an RF wire in
combination with a sepamate or independent support member such as a substantially rigid uneedic shaft or a

eraforcing wersber (for example that foras a subsiantally vigid needle shaft) that is selectively nsable with the

subsiantiaily flexdble atraumate puncinre device, provides the following advantages:

a) the system enables the reinforcing member to be advanced over the RF wire allowing the RF wire to
function as an exchange wire, winch way help streawhing work flow and reduce the number of device exchanges on
the right side of the heart, to help reduce procedural iwe and complexity;

b) the system enables repeatability of the drop down procedure by enabling partial removal or partial

refraction or withdrawal of the reinforcing mewmber to cuable re-positioning and/or re-advanceraent of the RF

puncturing device such as the RE wire within the SV without reguiring an additional exchange;

<) the system additionally enables removal of the reinforcing member after puncture: (i) to allow the RF wire
1o remain positioned within the left atrium fo help aveid the risk of trauma; and/or (1) to enable anchoring within the
left side, without requiring an additional exchange, for example to entance procedural safety or efficiency; and/or

(i1i) to allow the RF wire to be maintained within the left atrtum for irackability or in other words to assist in
subsequent device deliverv or subsequently fracking devices over the BF wire. The benefit of ruintmizing

exchanges, in addition to reducing time/steps, is minimizing risk of infection. This is particul

v imporiant on the

left side of the heart, where any nnnecessary exchanges may lead 1o yuereased rvisk of embolismy strokes, eic,

{D045] As described above, in sore embodiments, the substaniially flexible tissue puncturing componeut
or member is selectively usabie with the substantially rigid supperting member. In some such examples, selectively
usable refers to the subsiantially flexible energy based punciunng device being capable of being detachably usable
or selectively insertable within or detachably coupled to the supporting mewber in order to be used with the
supporting member during a portion of the procedure and being remaovable, detachable or retractable from the

supporting meruber, or otherwise usable ndependently from the supperting member during another portion of the

procedure.
{00486] In one broad aspect embodiments of the present invention comprise a needie assembly for
purncturing tissue and enhanciug procedural efficiency by facilitating exchauge and posiioning, the needle assewmbly

comprising: a puncture device for puncturing tissug; and a supporting member for supporting the punciure device;
Wherein the puncture device 15 capable of being insertable within the suppothing weraber and bewng selectively
wsable in co-operation thexewith during a portion of a procedure for puncturing tissue aud wherein the puncture

device is usable independenily therefrom dunng ancther portion of the procedure.
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f0047] In another broad aspect, embodiments of the present invention comprise an assembly for
puncturing tissue, the assembly coraprising: a substantially flexible puncture device for puncturing tissue; and a
supporting member for supporting the substantially flexible punctaring device, Wherein the substantially flexibie
purcture device s capable of being selectively inseriable within the sopporting mewber to be selectively usable in
co-operation therewith during a portion of a procedure for punciunug tissue and wherein the substantially flexible
puncture device is usable independently therefrom during another portion of the procedure, in order to puncture

tissue while facilitating exchange and posttionmung.

[0048] In another bread aspect, enbodiments of the presend invention comprise an assembly for
puncturing tissue, the assembly comprising:a substantially fiexible enerpy deltvery punciure device for puncturing
fissue via delivery of energy; and a supporting member for supporting the substantially flexible energy delivery
puncture device; Wherein the substantially flexible encrgy delivery punctare device is capable of being selectively
insextable within the supporting member 1o be selectively nsable 1o co-operation therewith during a poriion of a
procedure for punctuning tissue and wherein the substantially flexible energy debvery puncture device is usable
independently therefrom during another portion of the procedure, in order to facilitate exchange and positioning

while providing substantially atraumatic puncture of tissue.

f0048] In another broad aspect, ewbodiments of the present invention comprise & needie assendbly for
puncturing fssue, the needie assembly comprising: a flexible punchure device for punctaring tissue; and a stiffening
member for suppomng the puncture device, Wherein the purctore device is capable of being selectively nsable in
co-operation with the stiffening member during a portion of the procedure and wherein the puncture device is usable

independently therefrom dunng another portion of the procedure, in order to puncture tssue and to enhance

procedural efficiency by facilitating exchange and positioning.

{0058 In another broad aspect, embodiments of the present invention comprise a method for puncturing
tissue, the method comprising the steps of: (1) accessing a region of tissue within a patient’s body by advancing a
device into the region of tissue; and (ii) positioning a device at a target tissue site in the region of tissue by tracking
a supporting member over the device to support the device to advance the device towards a target tissue site in order
to position the device at the target tissue site for puncturing; wherein the steps of accessing and positioning are
performed using the same device, wherein the device is usable without the supporting member during the step of

accessing and wherein the device is usable with the supporting member during the step of positioning.

f0as1] In still another broad aspect, embodiments of the present invention comprises a method for
puncturing tissue, the method comprising the steps of: (i) accessing a region of tissue within a patient’s body using
an access device; and (ii) positioning a device at a target tissue site in the region of tissue by tracking a supporting
member along with the device along a path defined by the access device to support the device to advance the device
towards a target tissue site in order to position the device at the target tissue site for puncturing; wherein the steps of
accessing and positioning are performed using separate devices, wherein step of accessing is performed without the

supporting member and wherein the device is usable with the supporting member during the step of positioning.

[0052] In one broad aspect, embodiments of the present invention comprises a method for puncturing
tissue, the method comprising the steps of: advancing a flexible puncture device into a region of tissue; advancing a
sheath and a supporting member over the flexible puncture device into the region of tissue; withdrawing the flexible

puncture device into the supporting member; positioning the flexible puncture device, the sheath and the supporting
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member as an assembly at a target tissue site in the region of tissue; tenting with the supporting member;

advancing the flexible puncture device to puncture position; puncturing and advancing flexible puncture device; and

crossing the sheath and dilator over the flexible puncture device.

[0053] In another broad aspect, embodiments of the present invention comprise a method for carrying out
a transseptal puncture, comprising the steps of: advancing an RF guidewire into a superior vena cava; advancing a
sheath and dilator over the RF guidewire into the superior vena cava, withdrawing the RF guidewire into the dilator;
dropping down from the superior vena cava into a heart to find the fossa; tenting with the dilator; advancing the RF
guidewire to puncture position; puncturing using the RF guidewire and advancing the RF guidewire; and crossing

the sheath and dilator over the RF guidewire.

[0054] In still another broad aspect, embodiments of the present invention comprise a method for
carrying out a transseptal puncture, the method comprising the steps of: advancing an RF guidewire into a superior
vena cava; advancing a sheath and dilator over the RF guidewire into the superior vena cava; inserting a stylet in the
dilator until it reaches a stop; withdrawing the RF guidewire into the stylet; dropping down from the superior vena
cava into a heart to find the fossa; tenting with the dilator; advancing RF wire to puncture position; puncturing and

advancing RF wire; crossing the sheath and dilator over the RF wire; and removing the stylet.

[0055] In still another broad aspect, embodiments of the present invention comprise a method for carrying
out a transseptal puncture, the method comprising: advancing a J-wire into the superior vena cava; advancing a
sheath and dilator over the wire into the superior vena cava; removing the J-wire; inserting a needle assembly
comprising a stylet and RF guidewire within the dilator at a two finger position; dropping down from the superior
vena cava into a heart to find a fossa; tenting with the dilator; advancing needle assembly to puncture position;
puncturing and advancing the needle assembly until a stop within the dilator; holding the position and unlocking the
RF guidewire; advancing the RF guidewire to anchor; crossing the sheath and dilator over the RF guidewire; and

removing the stylet.

[0056] In some embodiments of a method of puncturing tissue, the device comprises a flexible energy
based puncture device, wherein substantially all of the steps are performed using the flexible energy based puncture

device.

[0057] In some embodiments of a method of puncturing tissue, the device comprises a flexible RF

guidewire and wherein substantially all of the steps are performed using the flexible RF guidewire.

[0058] In some embodiments of a method of puncturing tissue, the device comprises a flexible
mechanical guidewire having a relatively sharp distal tip wherein substantially all of the steps are performed using

the flexible mechanical guidewire.

[0059] With specific reference now to the drawings in detail, it is stressed that the particulars shown are by
way of example and for purposes of illustrative discussion of certain embodiments of the present invention only.
Before explaining at least one embodiment of the invention in detail, it is to be understood that the invention is not
limited in its application to the details of construction and the arrangement of the components set forth in the
following description or illustrated in the drawings. The invention is capable of other embodiments or of being
practiced or carried out in various ways. Also, it is to be understood that the phraseology and terminology employed

herein is for the purpose of description and should not be regarded as limiting.
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[0060] As an overview of embodiments of the present invention, some embodiments of the system
provides a two part assembly comprising a flexible RF component and a rigid support member to enhance the utility
of the system. The rigid member such as a reinforcing member is provided separate from and removable from the
flexible RF component such as an RF wire and as such can be introduced independently from the flexible RF wire.
This provides flexibility in the manner in which the combination of the two components, the RF wire and the
reinforcing member can be used. The RF wire can be used independently from the reinforcing member when
required - initial advancement of the flexible RF wire in the absence of the reinforcing member removes the need for
a separate exchange wire to be used for initial access into the (superior vena cava) SVC. The reinforcing member
can then be used selectively — the reinforcing member can be advanced into the SVC to provide adequate force
transmission to facilitate the drop down procedure to locate the fossa. If the initial pass at locating the fossa is
unsuccessful the two part assembly enables partial removal or withdrawal of the rigid support member to enable the
RF wire to be repositioned. The rigid support member may then be re-advanced or re-positioned to provide the
adequate stiffness and force transmission to repeat the drop down procedure to locate the fossa and to provide
adequate support to facilitate puncture using the RF wire and to facilitate crossing with the RF wire. As such the
rigid support member facilitates the transseptal puncture using the RF wire, and functions to additionally facilitate
crossing into the left side after the puncture is completed. The reinforcing member may be removed thereafter
leaving the flexible RF within the left side of the heart. Thus the flexible RF wire is usable independently from the
reinforcing member to facilitate anchoring, facilitate tracking, to minimize left side exchanges to minimize risk of
embolisms, and to minimize the risk of trauma. Thus, the reinforcing member can be introduced selectively for a
portion of the procedure that requires stiffness and can be removed thereafter (either partially or completely) in
order to facilitate the remainder of the procedure. Furthermore, since the reinforcing component is provided
separately from the flexible RF wire, the reinforcing component may be re-advanced or reinserted, as desired to

complete aspects of the procedure.

[0061] In accordance with some embodiments of the present invention, details of the RF wire are
disclosed in application number PCT/IB2013/060287 and publication number WO2015019132, which is
incorporated herein by reference in its entirety. The details provided herein below include several embodiments of a

supporting member usable with a puncture device such as the RF guidewire disclosed in the referenced application.

(00821 To some embodiments of the present fnvention, an assewbly is provided for punchning tssue, where the
assembly comprises a substantially flexible puncturing device (that is substantially atraumatic such as an energy
based puncturing device) for punctoring tissue via dehvery of energy. The assembly additionally comprises a
supporting member for supporting the substantially flexible puncturing device such as a rigid needle shaft. In some
such examples, the supporiing member comprises a winforcing weraber (which may fore the needie shafty The
supporiing wenber 1s operable t© be selectivelv usable with the substantially flexible puncturing device and 1§
detachable or removable therefrom.  Additioually, the sobstantially flexible punctuning device is opemble
wndependently from the supporting ruenber to puncture tissue. In some such examples, the substantally flexible

puncturing device is an energy based device for delivering energy to punctnre tissue.

{0083] In some such cwbodiments of the present invention, the subsiantially flexible encrpy based
puncturing device 1§ selectivelv nsable 10 co-operation with the substautally dgid supporting member duing a

portion of the procedurc. Additionally the substantially flexible eunergy based puncturing device is usable

independenily from the supporting reember dunng another portion of the procedure.
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f0084] In gome such cxamples, the supporting member is removable from the substantially flexible
energy based punchining device during a portion of the procedure, to enable the sobstantially flexible energy based

puncturing device o be used separately therefrom.

[0088] The assembly enables the subsianiially flexible energy based puncturing device to be usable
independenity from the suppotrting member dunng a portien of the procedire and o be usable in co-operation with
during a pertion of the procedure. This facilitates exchange by allowing the flexible encrgy based puncture device to

1

be used for puncturing tissue and as an exchange wive, faciliiating exchange and additionally provides the advantage
of providing an atravruatic tip for punctutung tissue, as the substantially flexible energy based puncturing is
substantially atraumatic. The deconpling of the energy delivery portion of the assemably from the supporting
member, additionally enables the supporting mersber to be rernoved f the Hlexible energy based puncturing device
is not positioned at the desired target location, enabling the substantially flexible energy based puncturing device to
be reposttioned to enable the supporiing yueraber 0 be re-advarced over the substantially flexible energy based
pur\ctuﬁr\g evice to factlitate positioning of the energy delivery portion of the flexible puncturing device against the
desired target tissue location and may addifionally reducing procedure complexity and enhance procedural

efficiency.

EXAMPLE 1
Assembly comprising puncture device and supporting member

[0066] In some embodiments, as shown in Figs. 1A and 1B, the present invention provides an assembly
100 for puncturing tissue such as for creating a transseptal puncture through a septum of a heart, where the assembly
provides a tissue puncture or puncturing device 110, and a separate supporting member 130 that is selectively usable
with the tissue puncture device 110 for supporting the puncture device 110. The puncture device 11 is capabie of
being selectively usable 1o co-operation with the supporting member 136 durtng one or more portions or steps of the
procednre and the puncture device 1160 is usable independently therefrom during another one or more portions or
steps of the procedure, in order to puncture tissue. In some such embodimuents, providing a separate puncture device

1

110 and a supporting member 130 for selective therewith additionally enhances procedural efficiency by facilitating

exchange and positioniug,
[0067] With respect again to Figs. 1A and 1B, 1 some ewbodiments, an asserubly 100 for puncturing
tissuc is provided, the assembly 100 comprising a substantially flexible puncture device 112 as discussed further
terein below, for punctoring fissue and a supporting raember 130 for supporting the substantally Hexible punctring
device. The substantially flexible puncture device 112, simlar to the embodiment discussed herein above, is capable
of being selectively insertable within the sapporhing member 120 to be selectively usable in co-operation therewith
dunng a portion of the procedure and wherein the substautially flexible puncture device 112 is usable independently
therefrom during another portion of the procedure, it order 1o puncture tissue and to facilitate exchange and
positioning. In some such examples, the substantally flexible puncture device 112 comprises an engigy delivery
device that is operable to deliver energy in order to puncture tissuc. In some such examples, as described further in

detail herein below, the supporting wmieraber 138 comprises a reinforcing member 34,
x t+3 =

[0068] In one such example, the assembly 100 comprises a needle assembly for puncturing tissue, where the

needle assembly comprises the puncture device 110 and the supporting member 130. In some such embodiments of
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a reedle asserably, the puncture device comprises 2 substardially flexible puncture device 312, as showa in

Fig. TA and 1B,

[0069] In a specific example of the needle assenibly, as shown shown in Fig. 1A, the puncture device 110
comprises a subsiautally atraumatic distal tip 112d, wheretn the puxcture device 110 15 substantially atranmatic.
With referenice again to Fig. 1A, ju some ewbodimeunts, the puuncture device 116 comprises an encrgy based
puncture device 114 such as a substantially flexible encrgy based puncture device 114 that has an energy delivery
pottion or component 114d at the distal tip thereof for delivering energy in order to punctuxe tissue. In a specific
instance of this examgple, the puncture device 110 comprises a flexible (radiofrequency) BF guidewire 10 that has a

distal electrode tip 10d for delivering radiofrequency energy in order to ponctuee tissue

[0070] In some instances, the RF guidewire 10 is a flexible wire which is generally electrically insulated

save for selected distal regions such as the distal electrode tip 10d.

[0071] In a specific example of the needle assembly, as shown shown in Fig, 1A, the puncture device
cowpnses a mechameal puochure device 118, In some such embodiments, of the needle assembly the mechanical

puncture device 118 comprises a relatively sharp distal tip 118d for puncturing tissue.

[0072] In some such embodiments of the assembly 100 such as a needle assembly, as shown in Figs. 1A
and 1B, the supporting member comprises a reinforcing member. In some such embodiments, as shown, the
supporting member 130 comprises a needle shaft 132 comprising the reinforcing member 34 for supporting the
puncture device 110. In some such embodiments, the necdle shaft 132 may provide or has propertics of a
mechamcal needle. In a specific example, the reinforcing member fsuch as a nmetal hypo-tube] with one or more

polymer lavers is structured to form a needie shaft 132,

[0073] In some embodiments as described herein below, the assembly 100 such as a needle assembly
comprises an RF wire and a separate reinforced member. As such, some exbodiments of the present invextion
provided herein below are described with respect to an R¥F guidewire, but some such embodiment described herein
may also be with other puncture devices such as a mechameal puncture device such as a mechauical gmdewire.
However, an RT guidewire may provide advantages not found 1n other puncture devices such ag a mechaunical

gudewine,

Device Example §

Supporting Member comprising a necdle shaft/reinforced difator

f0074] In oue broad aspect, ewboediments of the presext invention provide an assewbly 100 for
puncturing tissue, the assembly 100 compnises a substantiaily flexdble energy based (or energy delivery) puncinie

~

device 114 for punctunng tissue via debivery of energy and a supporting mewmber 130 for supporting the
substantially flexible energy delivery puncture device 114, The substantially flexible encrgy delivery puncture
device 114 is capable of belng selectively jusertable within the supporting member 130 {o be selectively nsable in
co-operation therewith during a porbion of the procedure and wherein the substantally flexible energy delivery
puncture device 114 is usable independently therefrom dunng another portion of the procedure, in order to facilitate
exchauge and posttioning while providing substantially atraumatic puncture of tissue. In an example the supporting

member 136 comprises a reinforcing member 34,
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[0075] In one such example, with reference now to the embodiment illustrated in Fig. 1A, the
assembly 100 comprises a substantially flexible energy delivery puncture device or component 114 that is provided
separately from and is operable independently from a supporting member 130. In one such example, the flexible
energy delivery puncture device or component 114 (also referred to as a flexible energy based delivery device or a
flexible energy delivery puncturing device) comprises a radiofrequency (RF) guidewire 10, and the separate
supporting member 130 comprises needle shaft 132 comprising a reinforcing member 34 and one or more polymer
layers 38 forming a polymer shaft 39 of the dilator 30A, where the reinforcing member 34 is substautially

surrounded by the one or more polymer layvers.
Modified Electrode Tip

[0076] In the example shown, the RF guidewire 10 comprises an electrode for delivering radiofrequency
energy. In one specific example, as shown, the RF guidewire 10 has a distal electrode tip 104 for delivering
radiofreguency energy in order to puncture tissue. In some such embodiments, the distal electrode tip 10d is
subsiantally atranmatic 1o reduce the pressure exerled on the tissue. To one such exaraple, the disial electrode tip of
the RF guidewire 10 comprises a substantially dome-shaped electrode tip that is substantially atraunatic to reduce

he pressure exetted on the tissue.

[0077] In some such examples, with reference to Fig. 1A, the RF guidewire 10 may comprise a cylinder
as shown by reference number 10c with a hemispherical electrode tip 10d which in some examples may form a cap
that is formed distal to and adjacent to the cylinder 10c. In other words, the electrode tip 10d may be defined by a
dome on top of the cylinder 10c, such as a substantially full round dome. In some such examples, the outer diameter
of the dome may substantially match the outer diameter of the cylinder 10c. This may help provide a substantially
atraumatic distal interface with the tissue to minimize risk of trauma and/or injury at the desired target tissue site. In
some such embodiments, the dome shaped distal electrode tip 10d of the RY gnidewire 10 may reduce the amount of
pressure that (s exerted by the distal tp on the bssue to make the tip more atrauraatic, 50 a force exerted by the distal

tip is spread over a larger area. In some such examples, the RF guidewire 10 is provided as a 0.035” wire.

[0078] More specifically, with reference to Figs. 1A and 1C, the assembly additionally comprises a
sheath 10 and a supporting member comprising a reinforced dilator such as dilator 30A that are usable with the
flexible RF wire, where the dilator 30A comprises the reinforcing member 34 and sue or ruore polymer layers 38
defining a polymer shaft 39 of dilator 30A, where the reinforcing member 34 is substantially surronnded by the one

or more polymer layers 38,

[0079] In some such embodiments of the present juvention, an assembly 100 is provided for puncturing
fissue, where the supperiing member 130 comprises a needie shaft 132 where the needle shaft 132 comprises the
winfercing mewber 34 and one or more polymer layers 38, where the reinforcing ruember 34 is substantially
survonnded by the one or mowe pelymer layers 38, In some such embodiments, the needle shaft 132 is provided
within the dilator 30A. As such, in some embodiments, the supporting member comprises a needle shaft 132 that is
provided as a part of or defined by the dilator 30A, wherein the needle shaft 132 is embedded in or surrounded by

one or more polymer layers 38 of the dilator 130.

[0080] Details of the reinforcing member 34 are shown in Fig. 1C. More specifically, Fig. 1C illustrates a
supporting member 130 that comprises a reinforced dilator 30A having the needle shaft 132, where the supporting

member 130 is provided separately from the substantially flexible tissue puncturing device or member 112, such as
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an energy based tissue puncturing device 114 suchasan  RF guidewire 10. In one example, the needle shaft 132

is provided as a part of or in other words is defined by the dilator 30A. In some such examples, needle shaft 132
(and thus the dilator 30A defining the supporting member 130) is provided as a non-puncturing component for
supporting the tissue puncturing device or member. In some such examples, the dilator 30A comprising the needle
shaft 132 comprises a proximal portion 31 that terminates at a distal tip 41. In some such embodiments, the

reinforcing member 34 provides sufficient rigidity that is substantially similar to that of a rigid needle.

[0081] In some such examples, a dilator shaft 32 extends along the proximal portion 31 and comprises the
reinforcing member 34. In the particular example shown, the reinforcing member 34 is substantially surrounded by
the one or more polymer layers 38. In some such examples the reinforcing member 34 is embedded within the one
or more polymer layers 38 which comprise an inner polymer layer and an outer polymer layer. In some such
examples, the inner and outer polymer layers comprise inner and outer tubular members 35, 37 of the dilator shaft
32. In some such examples, substantially surrounded may be taken to mean that the reinforcing member 34 is
substantially surrounded on its outside or its exterior by the one or more polymer layers 38 that form a polymer shaft
39 (forming the dilator shaft 32) around the reinforcing member 34. In some embodiments, the dilator 30A may
additionally include a radiopaque marker 42 at the distal tip 41. In one example, the reinforcing member 34
comprises a hypo-tube such as a metal hypotube. In one such example, the reinforcing member 34 comprises a

stainless steel hypotube and the inner and outer tubular members 35, 37 comprise HDPE.,
Hypo-tube defines an inner lumen of the supporting member

[0082] In one such example, the reinforcing member 34, such as the stainless steel hypo-tube, extends
longitudinally within the one or more polymer layers, for example, within the inner and outer tubular members 35,
37, as shown in Fig. 1C. As such, the reinforcing member 34 [for example a hypotube] defines an inner lumen of the

supporting member 130.
Hypo-tube located between one or more polymer layers

[0083] In one example, the supporting member 130, with reference again to Fig. 1C, the one or more
polymer layers 38 comprise an inner polymer layer and an outer polymer layer, which in some examples may
comprise inner and outer tubular members 35, 37. In a specific instance, the reinforcing member 34 is substantially
surrounded by the one or more polymer layers 38 along its exterior, as noted above. In other examples, the
reinforcing member 34 is substantially surrounded by the one or more polymer layers 38 such that the reinforcing
member 34 is located between the inner polymer layer and an inner polymer layer, for example, as defined by the
inner and outer tubular members 35, 37 shown in Fig. 1D (in some examples, the hypo-tube is located between or
sandwiched between two layers of polymer. In other words, the reinforcing member 34 is substantially surrounded
by and embedded within both the inner and outer polymer layers. In other words the reinforcing member 34 is
sandwiched or located between the inner and outer polymer layers 38 and thus the polymer shaft 39 that forms the
dilator shaft 32. In some such examples, the inner and outer tubular members 35, 37 comprise high density

polyethylene (HDPE).

[0084] In some embodiments of the transseptal assembly 100, the sheath 10 comprises a standard
transseptal sheath, the needle shaft 132 (provided as a part of or defined by the dilator 30A) comprising a reinforcing
member 34 as described herein above and the RF guidewire or RF wire is provided as a 0.035” wire. In some such

examples, the RF wire comprises a J-tip wire or in alternate examples the RF wire comprises a pigtail wire.
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Hypo-tube secured within an inner lumen of the dilator

[0085] In some such embodiments of the present invention, the reinforcing member 34 comprises a distal
end 34D and a proximal end 34P, where the reinforcing member 34 extends within an inner lumen of the dilator
30A, as shown in Fig. 1C. In some such embodiments, the assembly 100 provides a substantially gapless interface at
the junction between the reinforcing member at the distal and proximal ends and the one or more polymer layers. In
some such examples, the reinforcing member 34 is secured within the one or more polymer layers 38 forming the
polymer shaft 39 of the dilator 30A. In one such example, with reference now to Figs. 7A-7C, the reinforcing
member 34 is substantially affixed at its distal and proximal ends (in other words the reinforcing member distal and
the reinforcing member proximal end) to the one or more polymer layers 38 of the dilator 30A to provide a
substantially gapless interface at the junction between the reinforcing member 34 at the distal and proximal ends and
the one or more polymer layers 38 reinforcing member. The drawings show the interface at the distal end of the
reinforcing member 34. A similar interface is provided at a proximal end of the reinforcing member 34. In some
such embodiments of the present invention, the reinforcing member 34 is substantially sealed at its distal and
proximal ends (in other words at the reinforcing member distal end and the reinforcing member proximal end) to the
one or more polymer layers 38 of the dilator 30A. In some such embodiments, by substantially eliminate the gap
between the reinforcing member 34 and the polymer shaft 39 of the dilator 30A, this may prevent blood or other
liquid from getting between the reinforcing member 34 and the polymer shaft 39.

Force transmission and/or torque transmission
Supporting member providing force transmission/torque

[0086] In some such embodiments of the present invention, the supporting member 130 provides
sufficient stiffness to the puncturing device such as the RF wire to enable sufficient force transmission to enable

force to be transmitted to a distal end of the assembly 100.

[0087] In some such embodiments, the supporting member 130 provides sufficient stiffness to the

puncturing device to enable torque to be transmitted to a distal end of the assembly.
Reinforcing member providing force transmission/torque

[0088] In some such examples, the reinforcing member 34 provides sufficient stiffness to the supporting
member 130 to enable sufficient force transmission to enable force to be transmitted to a distal end of the assembly
100. More specifically, the reinforcing member 34 provides sufficient stiffness to the assembly 100 such that the
substantially flexible puncturing device 112 (such as a substantially flexible energy based puncture device 114 such
as an RF wire 10) together with the supporting member 130 is capable of sufficient force transmission to enable
force to be transmitted to a distal end of the assembly 100 (and thus allows force to be transmitted to a distal end of

the substantially flexible puncturing device 112).

[0089] As such, the reinforcing member 34 is capable of imparting force transmission capabilities to the
substantially flexible RF wire 10, which when used together with the supporting member 130 is capable of force
transmission to enable force to be transmitted to a distal end of the assembly 100, for example for engaging tissue at

a target tissue site. As such the reinforcing member 34 functions as a force transmitting portion of the assembly 100.
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[0090] In some such examples, the assembly 100, further comprises a sheath 20, as shown in Fig. 1A,
where the sheath 20 is usable with the supporting member 130, to provide stiffness to the assembly 100 to facilitate
force to be transmitted to a distal end of the assembly 100.

[0091] In some such embodiments of the present invention, the reinforcing member 34 provides sufficient
stiffness to enable torque to be transmitted to a distal end of the assembly 100. As such, the reinforcing member 34
provides sufficient stiffness to the assembly, wherein the substantially flexible puncturing device 112 such as a
substantially flexible energy based puncturing device 114 together with supporting member 130 provides sufficient
stiffness to the assembly 100 to enable torque to be transmitted to a distal end of the assembly 100 (and thus allows
torque to be transmitted to a distal end of the substantially flexible puncturing device 112).

[0092] Some such embodiments of the present invention facilitate transseptal puncture, where the
reinforcing member 34 provides sufficient stiffness to the assembly 100 to enable sufficient force transmission for
engaging a desired tissue site (such as the septum of the heart). In some such example, the supporting member 130
provides the substantially flexible puncture device 112 with force transmission capabilities where the substantially

flexible puncture device 112 is capable of force transmission when in use with the supporting member 130.

[0093] In some such embodiments, the assembly 100 further comprises a sheath 20, as shown in Fig. 1A,
where the sheath 20 is usable with the supporting member 130, to provide stiffness to the assembly 100 to enable
torque to be transmitted to a distal end of the assembly 100.

[0094] In some such examples, the sheath 20 may be coupled to the dilator 30A which enables force
and/or torque transmission using one or more of the components [i.e., the sheath 20 or the dilator 30A.]. In other
words, the user may not have to manipulate the sheath 20 and the dilator 30A (the user may just manipulate the
sheath 20 or the dilator 30A) and the RF guidewire 10 follows the guidance and/or direction of the sheath 20 and/or
the dilator 30A. In some such examples, the sheath 20 has some contribution to the overall torque. In some such
embodiments, torqueing the sheath 20 and/or the dilator 30A enables the reinforcing member 34 to be torqued
therewith.

Stiffness of the Reinforcing Member

[0095] In some embodiments of the present invention, the force transmitting portion of the assembly 100
has a force transmitting portion flexural rigidity of at least about 0.0085 Nm?, for example about 0.0115Nm?. In
some embodiments of the present invention, the force transmitting portion of the assembly is the supporting member
130 that has a stiffness or rigidity with a flexural rigidity value of at least about 0.0115Nm? to enable sufficient force
transmission to enable force to be transmitted to a distal end of the assembly 100. In some such examples, the
supporting member has a flexural rigidity of about 0.0085 Nm? to about 0.0145 Nm?. In one such example, the
supporting member 130 is the reinforced dilator 30A that has a flexural rigidity of at least about 0.0085 Nm?, for
example about 0.0115 Nm?. In a specific example, the reinforced dilator 30A has a flexural rigidity about 0.0085
Nm? to about 0.0145 Nm?. In one such example, the reinforced dilator 30A is the reinforced dilator 30A as provided
in Example 1, for example as provided with respect to Figs. 2A-2G.

[0096] In some such examples, the supporting member 130 functions to impart rigidity or stiffness to the

assembly 100 including the puncture device such as a substantially flexible puncture device, to provide force
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transmission capabilities to the assembly including the  puncture device such as a substantially flexible puncture
device.
[0097] In some examples, the flexural rigidity values provided for the supporting member 130 are also

usable for Examples 2 and 3 provided herein with respect to Figs. 4A-4G, and Figs 6A-6H.

Examples 2 and 3

[0098] In some embodiments of the present invention, the force transmitting portion of the assembly is
the supporting member 130 that is the reinforcing member that comprises the stylet. The stylet has a stiffness or
rigidity with a flexural rigidity value of at least about 0.008Nm?, for example about 0.015 Nm? to enable sufficient
force transmission to enable force to be transmitted to a distal end of the assembly 100. In some such examples, the

supporting member has a flexural rigidity of about 0.008 Nm? to about 0.024 Nm?,
Stiffness of the puncture device

[0099] In some embodiments of the present invention, a distal portion of the puncture device such as a
substantially flexible puncture device has a distal portion or distal region flexural rigidity. In some such examples, a
substantially flexible RF guidewire 10 is provided, where the substantially flexible RF guidewire 10 has a distal
portion [including along the distal electrode tip 10d] where the RF guidewire 10 has a distal portion stiffness defined
by a flexural rigidity of at least about 3.57 x10° Nm?, for example about 4.76 x10° Nm?. In some embodiments of
the present invention, RF guidewire 10 has a distal portion stiffness or rigidity with a flexural rigidity of between
about 3.57 x10° Nm? to about 5.95 x10° Nm?,

[00100] In some such examples, the distal region of the RF guidewire 10 is tapered down from a proximal
region of the RF guidewire 10, over about 12cm-15cm. In other words, the distal portion of the RF guidewire 10 has
a length of between about 12cm to about 15cm. In some such examples, the distal portion of the RF guidewire 10 is

the thinnest point of the RF guidewire 10.

[00101] In some such embodiments, the substantially flexible RF guidewire 10 has a proximal portion with
a proximal portion flexural rigidity of less than about 0.00179Nm?, for example about 0.00143 Nm2, In some
embodiments of the present invention, RF guidewire 10 has a proximal portion stiffness or rigidity with a flexural
rigidity of between about 0.00107Nm? to about 0.00179Nm?,

[00102] In some embodiments of the present invention, where the substantially flexible puncture device
comprises an RF guidewire 10 has a flexural rigidity of between about 2.0 x10 to about 1.4 x10° Nm?. In some

such examples, the RF guidewire 10 has a wire diameter that is between about 0.127 mm to about 0.635 mm.

Supporting member/Reinforcing member shape-ability

[00103] More specifically, the reinforcing member 34 is shapeable to enable the supporting member 130
(for example comprising a needle shaft 132 as provided as a part of or defined by a reinforced dilator 30A) to be
removed from the substantially flexible energy delivery puncturing device 110 (such as the RF wire 10) to enable a
curve of the supporting member 130 be re-shaped to be reinserted therewith, in order to optimize the position of the

assembly 100 against a target tissue site, such as the fossa of the septum of the heart.
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[00104] In some embodiments of the present invention, the supporting member 130 is shapeable to
enable it to be removed from the puncture device (such as substantially flexible puncture device 114 such as an RF
guidewire 10) to enable a curve of the supporting member 130 be re-shaped to be reinserted therewith, in order to
optimize the position of the assembly 100 against a target tissue site. In some such examples, the reinforcing
member 34 additionally provides shapeability, and enables the reinforcing member 34 and thus the supporting
member 130 to be shapeable. In some such embodiments, where the reinforcing member 34 is shapeable enable the
supporting member 130 (that includes the reinforcing member 34) to be removed from the substantially flexible
puncture device (such as an RF guidewire) to enable a curve of the supporting member be re-shaped to be reinserted
therewith, in order to optimize the position of the assembly 100 against a target tissue site, such as the septum of the

heart.

[00105] In some such embodiments, the supporting member 130 comprises a reinforcing member 34 that
is provided within the reinforced dilator 30A (such as within a needle shaft 132 of the reinforced dilator 30A), and
as such imparts shape-ability to the dilator 30A. In other examples, the supporting member 130 comprises a stylet 60
that is provided separately from the dilator 30A (as described in embodiments described further herein below and
imparts shapeabiltiy to the assembly 100. In other words the stylet 60 functions to impart a desired curvature and
stiffness to the assembly 100 when in use with the assembly 100. The stylet 60 is removable from the assembly and

can be re-shaped and re-inserted into the assembly 100 to provide a desired curvature to the assembly 100.
Coupling between dilator and sheath
Locking Feature for Example 1

[00106] In some embodiments of the present invention, with reference now to Fig. 1C, and assembly 100
is provided that comprises a sheath 20 as shown in Fig. 1A for use a sheath for use with the reinforced dilator 30a
for use therewith during a portion of the procedure. In some such examples, the assembly 100 comprises a locking
mechanism to enable axial and rotational coupling of the dilator 30A with the sheath 20 for a portion of the
procedure. In some embodiments of the present invention, the locking mechanism enables co-operative engagement
between the sheath 20 and dilator 30A to provide rotational and axial coupling. This may help minimize the risk of
rotational misalignment between the sheath 20 and dilator 30A and thus may reduce the risk of confusion resulting

from the misalignment.

[00107] Referring now to Fig. 1E, the supporting member 130 comprising a needle shaft 132 (as provided
as part of or defined by) dilator 30A comprises a dilator hub 51 that is operable to be coupled to the sheath hub 21
for a portion of the procedure.In one example, as illustrated in Fig. 1F, a locking mechanism is provided where the
dilator hub 51 comprises one or more keys 52 for co-operatively engaging with corresponding features (such as key
receiving features) on the sheath hub 21 that enable axial and rotational locking with the sheath 20. As such in some
embodiments of the present invention a locking mechanism is provided to enable axial and rotational coupling of the
dilator with the sheath for a portion of the procedure. In some examples, a steerable sheath is provided, where the
steerable sheath 20 may be an 8Fr steerable sheath. Alternatively, an 8.5Fr steerable sheath 20 may be provided. In
some such examples, the steerable sheath 20 may be provided with different curvatures. In a specific example,
steerable sheaths 20 may be provided in different curvatures, specifically at angles of: 37, 45, 55, 90, or 135 degrees.
In a specific instance of this example, the sheath tubing comprises an inner PTFE liner, a braid and a Pebax outer

jacket. In some such embodiments, a supporting member 130 comprising a needle shaft 132 (for example, provided
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as a part of or defined by) an 8 Fr dilator 30A is provided that is compatible with an 8Fr Sheath.

Alternatively, supporting member 130 comprising the needle shaft 132 may be provided as a part of, or defined by
an 8.5Fr dilator 30A may be provided that is compatible with an 8Fr steerable sheath 20. The supporting member
130 comprising the needle shaft 132 (for example as provided as a part of or defined by dilator 30A) may be
provided with a 50 degree or 86 degree curvature. In some examples, materials may include HDPE and a metal
hypotube that forms the reinforcing member 34. In some such examples, the RF wire comprises a 0.035” OD wire
and may be a J-tip wire or a pigtail wire. In a specific instance of this example, the wire may comprise a stainless

steel core with a PTFE coating.
Radiopaque Markers

[00108] In some embodiments, as shown in Fig. 1C and 1D, the supporting member 130 comprises one or
more radiopaque markers such as a supporting member radiopaque marker 42. In some such examples as above, the
assembly 100 provides a supporting member 130 (for example comprising a needle shaft 132 as provided as a part
of or defined by a reinforced dilator 30A), comprises a radiopaque marker 42, such as at the distal tip of the
supporting member 130. In some such examples, the supporting member 130 comprises a radiopaque marker 42

embedded within the polymer of the distal tip thereof, as shown.

[00109] In a specific example, as shown in Fig. 7A, 7B and 7C, the radiopaque marker 42 comprises a
radiopaque coil 142 embedded within the polymer of the supporting member 130 (for example comprising a needle
shaft 132 as provided as a part of or defined by a reinforced dilator 30A) such as within the one or more polymer
layers 38 (forming the polymer shaft 39 which in turn forms the dilator shaft 32), for example, at a distal tip thereof
(of the supporting member 130). In a more specific example, the radiopaque coil 142 is embedded within the one or

more polymer layers such that the one or more polymer layers extend distally beyond the radiopaque coil 42.
Alignment using radiopaque markers

f001183 In some embodiments of the present invention, a substantially flexible encrgy based puncturing
device 114 1s provided (such as an RF guidewire) that compnses one or ruore device side radiopaque markers (o7 in
other words one or more device radiopagne markers) at a distal end of thereof. for example, as shown in Figs. 3B
and 3C. In some such embodiments, as woted above, the supporting weraber 130 alse comprises a supporiug
meraber xadiopague matker at the distal end of the supporting mewmber 130 {as shown in Figs. 1C and 1D). In sore
such embodiments, similar to the embodiments shown in Figs. 38 and 3C, the one or more device radiopagne
markers 12 are configured to co-operate with the supporting member radiopague marker 42 fo indicate the relative
position of the substantially flexibie energy based puncturing device 114 (such as an RF guidewire 10). The
cmbodiments, shown ja Figs. 3B aud 3C illustrate a diator 308 that 15 provided separately from a stvlet 64,
However, in alternative embodiments as described currently the stylet 64 may be a reinforcing member 34 that is

provided within a dilator 30A.

[001113 In some such embodiments, the assembly 100 comprises an initial configuration 160A, where the
subsiantiaily flexible energy based puncturing device 114 {such as an RF guidewire 10) is posttionable within the
supporiing member 136 such that the one or more device radiopaque markers 12 are not in alignment with the
supporing member 130 radiopague warker 42, as shown in Fig. 3A. In some such examples, multiple mdiopague
markers may be visible under imaging, including the one or more device radiopague markers 12 and the supporting

meruber radwpague marker 42,
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f001123 In some such embodiments, the  assewmbly 100 comprises a first configuration 100B, as
shown in Fig. 3B where the substantially flexible energy based puncturing device 114 (such as an RF guidewire 1)
is positionable within the supporting member 136 such that the one or more device radiopaque markers 12 are in
alignment with the suppotting wemtber 130 radiopague marker 42, as shown in Fig. 3B, In some such examples, a
single adiopague marker may be visibie nnder tmaging [inciuding the one or wore device radiopague warkers 12

and the supperiing member radiopagne marker 42 that may be arranged in close proximity to one another].

{00113} The assembly 100 additionally bas a second configuration 100, where the substantially fexible
cuergy based punctunng device 114 (such as an BF godewire 10} is positionable/advanceable within the supporting
member 130 such that the one or more device radiopagne markers 12 are substantially not in alignment or

miisabigned with the supporiing member madiopague marker 42, In some such exampies, the misalignment of the one

<

T more device radiopague markers 12 with the supporting member radiopaque marker 42 indicates positioning of
an exergy delivery portion §14d of the flexible energy based ponchuing device 114 {such as au RY electrode tip 10d
of an RF guidewire 10) beyond the supporting merber for example distal fo the distal tip or end of the supporting
member 136) for positioning against a target tissue site for puncture of tissue. In some such examples, similar to Fig.
3A, multiple radiopaque markers may be vistble under tmaging {including the one or mwore device rmdiopague
markers 12 and the supporting member radiopague marker 42, where the one or more device radiopagne markers 12
are positioned distally to the supporting member mdivpagne marker 42, tndicating that the distal electrode tip 10d 15

positioncd against a target tissue site (such as the scptum of the heart) for puncturing the tissug,

[00114] In some such examples, the sheath 20, and dilator 30A as well as the reinforcing member 34 are
all radiopaque, and have radiopaque properties to enable them to visible under imaging. In some such examples, one
or more of the sheath 20, dilator 30A, and reinforcing member 34, such as a metal hypo-tube comprise radiopaque
materials in addition to radiopaque markers [42]. The reinforcing member 34 such as a metal shaft or hypotube is
also radiopaque. In some such embodiments, polymers forming the sheath 20 and/or the dilator 30A may comprise
polymer radiopaque filler such as barium sulfate 20% so there is contrast with the one or more markers [12, 42] at
the distal tip. In other words this may provide visibility under imaging and may additionally provide contrast with
the one or more markers [42, 12] which may allow the user to see the dilator 30A in comparison to the RF guidewire
10 under imaging, to see whether the RF guidewire 10 is positioned in or outside the dilator 30A [i.e., whether the
distal segment of the RF guidewire 10 is distal to the dilator 30A.

Biunt Pilator tip [Example 1]

[00115] In some cmbodiments of the present imvention, the supporting member 130 comprises a
substantially blunt distal iy or edge 143, as shownin Fig. 1A, in order to provide a substastially atrauraatic distal tp
143, while providing the advautages of a substautially rigid or stiff supporting wmersber 130 (such as by providing
the reinforcing member 34) therein, In some such embodiments, as noted above, a reinforced dilator 304 is
provided, with reference again to Fig. 1A, The dilator 30A in sowe instances corprises a substantially blunt distal
fip or edge 144 in order to provide a substantially atranmatic distal tip 144, In some such embodiments, the
reinforced dilator 30A comgprises a substantially thick distal wall along the distal tip 144 whexe the distal tip 144 ¥
defined by a substantially rounded distal tip edge. In some such embodiments, the dilator 30A provides advantages
of a dilator by providing a substaciially atraumatic distal tip and addittonally a apered profile at the distal gp to

provide ease of trackability aud crossing while providing advantages assoctated with providing a substantally rigid
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body by providing a substantially vigid coraponent (such  as a reinforcing member 34 thereiny i addition to

enabling use of an RF guidewire 6 for one or more of positioning, fracking devices, puncturing and anchoring,

[00116] In one such embodiment, an overall method/workflow is provided that illustrates a method of
carrying out a transseptal puncture procedure using an assembly 100, as described herein above. The method
disclosed herein provides one or more advantages associated with an assembly comprising an energy delivery

component that is provided separately from the rigid component. Details of the method are provided herein below.
Method

Method [Example 1]

Using the same device for initial track up/ access and positioning

[00117] In some embodiments of the present invention, with reference now to Figs. 2A-2G, a method is
disclosed for puncturing tissue. The method comprises the step of: [1] accessing a region of tissue within a patient’s
body by advancing a device (such as a puncture device 110 such as an RF guidewire 10) into the region of tissue, as
shown in Fig. 2B. In some such examples the method of puncturing a region of tissue comprises a method of
carrying out a transseptal puncture where the step of accessing the region of tissue comprises advancing the device

(such as the puncture device 110) into the superior vena cava (SVC) 501 adjacent a heart 500 of the patient.

[00118] In some embodiments of the present invention, the method for puncturing tissue additionally
comprises the step of: [3] positioning a device at a target tissue site in the region of tissue, as shown in Fig. 2D, by
for example: [2] first tracking a supporting member 130 (such as reinforced dilator 30A) over the puncture device
110 to support the device (such as puncture device 110) as shown in Fig. 2C, to [3] enable advancement of the
device (such as a puncture device 110) towards a target tissue site in order to position the device at the target tissue

site for puncturing, as shown in Fig. 2D.

[00119] In some such examples, the step of positioning the puncture device 110 at the target tissue site
comprises performing [3] a drop down from the superior vena cava (SVC) into the heart 500 of the patient to locate
a fossa ovalis (or in other words fossa) 504 along a septum 502 of the heart 500, by first for example (2) tracking or
advancing a supporting member 130 (such as a dilator 30A) over the device (such as a puncture device 110) into the

SVC to (3) facilitate the drop down to position the puncture device 110 at the fossa 504.

[00120] In some such examples, as shown in Figs. 2B-2D, the steps of accessing [1], as shown in Fig. 2B
and positioning [3], as shown in Fig. 2D, are performed using the same device such as a puncture device 110,
wherein the puncture device 110 is usable without the supporting member 130 during the step of accessing [1] and

wherein the device is usable with the supporting member 130 during the step of positioning [3].
Using a puncture device for initial access and positioning

[00121] In some such embodiments of the present invention, as shown in Figs. 2B-2D, the steps of

accessing and positioning are performed using a puncture device 110.
Using the same device for initial access, positioning and puncturing

[00122] In some such embodiments of the present invention, as shown in Fig. 2E, the method additionally
comprises: [4] a step of puncturing through the target tissue site using a device (such as the puncture device 110)

after the step of positioning [3] as shown in Fig. 2D. The supporting member 130 supports the device (such as
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puncture device 110) during puncturing [4] where the  steps of accessing [1], positioning [3] and puncturing

[4] are performed using the same device.

[00123] In some embodiments of the present invention, the step [4] of puncturing through the target tissue
site comprises the step [4] of puncturing through the fossa 504 to gain access to a left side of the heart 500. This
enables one or more devices of the assembly 100, such as the supporting member 130 (such as dilator 30A) and

sheath 20 of the assembly 100 to be tracked over the RF guidewire 10 into the left side of the heart.
Using a puncture device for initial access, positioning and puncturing

[00124] In some such examples, as shown in Figs. 2B-2E, the steps of accessing, positioning, and

puncturing are performed using a puncture device 110.
Using the same device for initial access, positioning and puncturing and anchoring

[00125] In accordance with an embodiment of the present invention, the method additionally comprises a
step of anchoring, as shown in Fig. 2E, where the step of anchoring is performed using a device (such as the
puncture device 110) after the step of puncturing [4] through the target tissue site, to maintain access through the
target tissue site to the other side of the target tissue site, to allow one or more additional device [such as sheath 20
and the supporting member 130 comprising the dilator 30A] to be tracked over the device (such as the puncture
device 110) to the other side of the target tissue site, as shown in Fig. 2F, where the steps of accessing, positioning,
puncturing and anchoring are performed using the same device. The puncture device 110 such as the RF guidewire
10 may be left to maintain access to the left side of the heart, as shown in Fig. 2G. The supporting member 130 for
example comprising the dilator 30A may be removed or retracted to allow anchoring using the RF guidewire 10.
The RF guidewire 10 functions as a rail to guide one more devices to the left side of the heart. In some such
examples, the RF guidewire 10 provides a substantially stiff rail to guide the one or more devices to left side of the

heart while being substantially atraumatic to minimize damage to the tissue.

[00126] In some such embodiments of the present invention, the step of anchoring to maintain access
through the target tissue site comprises advancing the device (such as the puncture device 110) through the fossa to
the left side of the heat to maintain access to the left side of the heart. The step additionally comprises a step of
removing the supporting member 130 [such as dilator 30A] and leaving the puncture device 110 [such as RF

guidewire 10] to maintain access to the region of tissue such as the left side of the heart.

[00127] As such, in some examples, the step of anchoring comprises removing the supporting member 130
comprising the dilator 30A to enable anchoring by allowing the RF guidewire 10 to remain positioned to maintain

access to the eft side of the heart. The sheath 20 may additionally be removed as well.
Using a puncture device for initial access, positioning and puncturing

[00128] In some such embodiments of the present invention, the steps of accessing, positioning,

puncturing and anchoring are performed using a puncture device.

Alternatives for the device being used for initial access, positioning and/or puncturing - based on the base

claim these dependents depend from

[00129] In some such embodiments of the present invention, the device comprises a flexible puncture

device 112 where one or more of the steps of accessing, positioning, puncturing and anchoring are performed using
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the flexible puncture device 112. In some such examples, each of the steps of accessing, positioning,

puncturing and anchoring are substantially performed using the flexible puncture device 112.

[00130] In some such embodiments of the present invention, the device comprises a substantially flexible
guidewire (such as a mechanical guidewire 118 or an RF guidewire 10) where one or more of the steps of accessing,
positioning, puncturing and anchoring are performed using the substantially flexible guidewire(such as a mechanical
guidewire 118 or an RF guidewire 10). In some such examples, each of the steps of accessing, positioning,
puncturing and anchoring are substantially performed using substantially flexible guidewire (such as a mechanical

guidewire 118 or an RF guidewire 10).

[00131] In some such embodiments of the present invention, the device comprises a flexible energy based
puncture device 114 where one or more of the steps of accessing, positioning, puncturing and anchoring the steps
are performed using the flexible energy based puncture device 114. In some such examples, each of the steps of
accessing, positioning, puncturing and anchoring are substantially performed substantially using flexible energy

based puncture device 114.

[00132] In some such embodiments of the present invention, the device comprises a flexible RF guidewire
10 and wherein one or more of the steps of accessing, positioning, puncturing and anchoring are performed using the
flexible RF guidewire 10. In some such examples, each of the steps of accessing, positioning, puncturing and

anchoring are substantially performed substantially using flexible the flexible RF guidewire 10.

[00133] In some such embodiments of the present invention, wherein the device comprises a flexible
mechanical guidewire 118 having a relatively sharp distal tip 118d wherein one or more of the steps of accessing,
positioning, puncturing and anchoring are performed using the flexible mechanical guidewire 118. In some such
examples, each of the steps of accessing, positioning, puncturing and anchoring are substantially performed

substantially using flexible mechanical guidewire 118,
Repeating steps of accessing and positioning

[00134] In some such embodiments of the present invention, the method further comprises repeating the
steps of accessing [1], shown in Fig. 2B, and positioning [3] as shown in Fig. 2D, until the device (such as the
puncture device 110) is positioned at the desired target tissue site prior to the step of puncturing [4], as shown in Fig.
2E.

Reshaping the supporting member

[00135] In some such examples, repeating the step of positioning [3] as shown in Fig 2D, further
comprises reshaping a curvature of the supporting member 130 after removing the supporting member 130, and re-
tracking [2] the supporting member 130 over the device, as shown in Fig. 2C (such as the puncture device 110 that
has been re-positioned [1] within the SVC as shown in Fig. 2B), prior to repeating the step of positioning as shown
in Fig. 2D, which in the example shown comprises a drop-down procedure to find the fossa 504. In a specific
example, the supporting member 130 comprises a reinforcing member 34, where the step of positioning is

performed using the reinforcing member 34.

[00136] In some such embodiments of the present invention, the method comprises reshaping the

supporting member 130 (such as the reinforced dilator 30A). In some such examples, the method comprises pulling
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the dilator element or dilator 30A out and reshaping it.  In other examples, comprises pulling both the dilator

clement 30A and the sheath 20out and reshaping it.
Supporting member comprises reinforced dilator

[00137] In some such examples re-shaping is performed using the supporting member 130 comprising a
reinforced dilator 30A where the reinforced dilator 30A comprises the reinforcing member 34, where the step of

positioning is performed using the reinforced dilator 30 A that can be re-shaped.

Supporting member comprises a stylet

[00138] In some embodiments, alternatively, as discussed further herein below, with respect to Figs. 4A-
4E, the step of re-shaping can be performed using the supporting member 130 comprising a stylet 60 wherein the
stylet 60 is the reinforcing member 34, and the step of positioning is performed using the stylet 60.

[00139] In some such examples, the stylet element 60 can be taken out and reshaped. In other examples,
the stylet element 60 along with the sheath 20 and/or dilator 30B may be pulled out and re-shaped to see what the

net shape might be and then can be re-inserted therein.

[00140] The methods outlined herein above may also be used for embodiments discussed further herein

below having a removable stylet 60, as shown in Figs. 4A-4E and Figs. 6A-6H.
Mapping System to visualize initial access tracking and positioning

[00141] In some such embodiments with respect to Figs. 2A-2G, and also additionally with reference to
embodiments shown in Figs. 4A-4E and Figs. 6A-6H, the step of positioning is performed using a flexible RF
guidewire 10. In some such examples, the steps of positioning, and puncturing are performed using a flexible RF
guidewire 10. Still additionally, in some such examples, the steps of positioning, puncturing, and anchoring are
performed using a flexible RF guidewire 10. In some such examples, a mapping system as provided below may be
used to visualize the steps of positioning, and anchoring. In some such examples, as provided in Figs. 2A-2G and
Figs. 4A-4E, the step of accessing may additionally be performed using the RF guidewire 10. As such, in some such
examples, a mapping system as provided below may be used to visualize the flexible RF guidewire 10 using a
mapping system during the steps of accessing positioning, and anchoring. In some such examples, the method
further comprises the step of visualizing the flexible RF guidewire 10 using a mapping system during the steps of

accessing and positioning.

[00142] As such embodiments of the present invention provide a mapping system that is usable to
visualize an RF guidewire 10 during a method of puncturing tissue during one or more of the steps of accessing,

positioning, and anchoring,

[00143] In some instances, the mapping device comprises an electro-anatomical mapping system where the
clectro-anatomical mapping system may be magnetic or impedance based to create virtual volumes. In some
examples, the electro-anatomical mapping system is usable with other echocardiographic imaging modalities, which
may be ultrasound. The echocardiographic imaging modalities may be used as an overlay in maps, in other words
they may be used provide additional information to the mapping system. The echocardiographic imaging modalities

may comprise intracardiac cardiography or TEE echorcardiographic
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[00144] In some examples, the method involves switching between a mapping mode that is
used for each of the steps of accessing, positioning, and anchoring and the puncture mode that is used for the step of

puncturing,

[00145] In some such examples, the method of mapping the RF guidewire 10 to visualize using an
imaging modality, may be usable with a flexible wire with an electrode which may or may not deliver energy which
may be used for recording purposive. In some cases it may be a passive electrode for recording purposes.
Alternatively as discussed above, if an RF guidewire 10 is used, then the mapping system is usable with an active
electrode such as the distal electrode tip 10d of the RF guidewire 10. As such the recording and mapping properties
of a mapping system, are usable with a guidewire having a passive electrode or an active electrode. In a specific
example, where a wire is provided with a passive electrode for mapping, the wire may comprise a puncturing means
or a means to puncture tissue. In one instance the wire may comprise a mechanical guidewire 118 that may have a

sharp distal tip 118d for puncturing tissue.

[00146] In some such embodiments the reinforcing member is the stylet 60 that is usable independently

from the substantially flexible energy based puncture device 114 such as an RF wire 10.

[00147] As a general overview, in one broad embodiment, with respect again to Fig. 2A-2G, a method is
provided for carrying out a transseptal puncture, the method comprising: (i) Advancing the RF wire into the superior
vena cava, as shown in Fig. 2B, (il)advancing the sheath and dilator over the wire into the superior vena cava, as
shown in Fig. 2C; (iii)withdrawing the RF wire into the dilator, as shown in Fig. 2D; (iv) drop down from the SVC
into the heart to find the fossa, as additionally shown in Fig. 2D; (v) tenting with the dilator; (vi) advancing RF wire
to puncture position, also with reference to Fig. 2D; (vii) puncturing and advancing RF wire, as shown in Fig. 2E;

and (viii) crossing the sheath and dilator over the RF wire, as shown in Fig, 2F.

[00148] More specifically, in a specific embodiment of a method of the present invention, with reference
again to Fig. 2A, a method is provided for carrying out a transseptal puncture procedure using an assembly 100
comprising a flexible RF wire 10, a sheath 20, and a dilator 30A, the method comprises the following steps: at step
202, [1] advancing the RF wire into the superior vena cava (SVC) to gain access, as additionally illustrated in Figure
2B. In some such embodiments, providing the energy delivery component (flexible RF wire) separately from the
reinforcing member allows the energy delivery component to be used as an access wire. More specifically, the
dilator 30A can be advanced later, allowing the flexible RF wire to provide access to the SVC without the use of an
additional access wire. This may help reduce the number of steps and streamline the procedure, and as such may

reduce procedural time and complexity.

[00149] The method additionally comprises the following steps: at step 204, [2] advancing the sheath 20
and dilator 30A combination over the flexible RF wire into the SVC. Thus, the flexible RF wire 10 functions as an
access wire and enables the sheath 20 and dilator 30A (for example as an assembly) to be tracked over the flexible
RF wire 10 into the SVC as shown in Fig. 2C.

[00150] The method additionally provides: at step 206, withdrawing the RF wire into the dilator 30A and
step 208, [3] performing a drop down from the SVC into the heart to locate the fossa, as shown in Fig. 2D for
carrying out the step of positioning the assembly 100. In one such example, having the reinforced member 34
(within the dilator 30A) as separate from and operable independently form the flexible RF wire provides the

additional advantage of allowing the drop down to be repeated if the fossa is missed in the first pass. More
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specifically, it eliminates the need to re-wire, in other ~ words to re-insert an access wire, remove the access

wire and then re-advance a rigid puncture device such as a needle into the SVC in order to repeat the drop down.
More specifically, in an embodiment of the instant application, the dilator 30A (and thus the reinforcing member 34)
may be partially removed or retracted along with the sheath 20 and the flexible RF wire 10 may be re-advanced into
the SVC. The sheath 20 and the dilator 30 may then be re-advanced over the flexible RF wire 10, as shown in Fig,
2C and the drop down may be repeated to allow the RF wire 10 to engage the fossa. This may help reduce
procedural time and increase safety as an additional exchange is not required. Adding an additional exchange may
add more time and add unnecessary risk. Thus, procedural time and risk may be reduced with the current

embodiments where the energy delivery component and the rigid component are decoupled.

[00151] The reinforcing member 34 [within the dilator 30A] provides the additional advantage of
providing sufficient stiffness to the assembly 100 to facilitate the drop down, at step 208. As such the reinforcing
member 34 enables sufficient force transmission and torque to allow the assembly 100 to engage the septum, as
illustrated in Fig. 2D. The method further comprises: at step 212 tenting with the dilator 30A, with reference to Fig.
2D. The reinforcing member 34 provides sufficient stiffness to the assembly 100 to enable force to be imparted to
the distal end of the assembly 100, thus enabling tenting with the dilator 30A. In some examples, having the
reinforcing member 34 within the dilator 30A, allows it to be removed and re-shaped to allow for optimizing the
position against the fossa. In some such embodiments, prior to the step of tenting, at step 210, the physician may
assess whether the angle of the dilator 30A and/or the assembly 100 is sufficient. If the angle is not deemed to be
sufficient, at step 211, the physician may pull out the dilator 30A and reshape the curve. The dilator may be then be
reinserted as indicated by step 213. The procedure then may be repeated starting at step 210, and a drop down may
be performed again using the assembly 100. Once the fossa has been located, the physician may proceed with the
step of tenting with the dilator, at step 212.

[00152] The method additionally comprises the steps of: at step 214, advancing RF wire 10 to puncture
position and at step 216 [4] puncturing and advancing RF wire 10, as shown in Fig. 2E. The advancement of the RF
wire 10 into the left side of the heart 500, enables anchoring of the RF wire 10 on the left side of the heart to
maintain access to the left side of the heart. The flexible RF wire 10 may provide the additional advantage of
allowing the operator to push hard without injury as the flexible RF wire is more flexible. The method additionally
comprises: at step 218, [5] crossing the sheath and dilator over the RF wire 10, as additionally shown in Fig. 2F. The
flexible RF wire 10 may additionally protect the open end of the sheath 20/dilator 30A so it does not push hard into
the tissue. At step 218, the sheath 20 and dilator 30A [including the reinforcing component 34] may then be

removed.

[00153] As outlined herein, energy delivery component is provided as a flexible RF wire 10 that is separate
from a stiff component such as a reinforcing member 34 [provided within the dilator 30A], where the reinforcing
member 34 [with the dilator 30A] is separable from and removable from the flexible RF wire 10. This provides the
additional advantage, in that the reinforcing member 34 [within dilator 30A] may be removable after transseptal
puncture and access, providing a step [6] of allowing the flexible RF wire 10 to remain positioned within the left
atrium which allows for immediate anchoring of the flexible RF wire within the left atrium, as shown in Fig. 2G. In
one such example, the RF wire may be positioned within the left superior pulmonary vein for anchoring. This may
enable the RF wire to maintain access into the left atrium, allowing removal of the reinforcing member 34[along

with dilator 30A to facilitate exchange of devices into the left atrium using the flexible RF wire. This may
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additionally reduce an additional exchange of the left side as it may eliminate the need for the physician to

advance another wire after puncture to maintain access on the left side for tracking additional devices into the left
side. An additional benefit of minimizing exchanges on the left side, in addition to reducing procedural time and the
number of steps required, is minimizing risk of infection, embolisms and stroke. In another example, the RF wire 10
may have a pigtail curve at the distal end. This may enable anchoring of the RF wire 10 in the left atrium instead of
the pulmonary vein. Alternatively, the RF wire 10 may be used to anchor in the pulmonary vein. In some such
examples, the former method of anchoring in the left atrium may provide additional advantages not found in the

latter method.
Example 1 [reinforced dilator]

[00154] In some embodiments of the present invention, in summary, a method is disclosed for puncturing tissue,
the method comprising the steps of: advancing a flexible puncture device 112 into a region of tissue; advancing a
sheath 20 and supporting member 130 over the flexible puncture device 112 into the region of tissue; withdrawing
the flexible puncture device into the supporting member 130; positioning the assembly 100 at a target tissue site in
the region of tissue; tenting with the supporting member 130; advancing the flexible puncture device 112 to
puncture position; puncturing and advancing flexible puncture device 112; and crossing the sheath 20 and dilator

30A over the flexible puncture device.

[00155] In some such examples, as above, the method of puncturing tissue comprises a method for carrying out a
transseptal puncture, wherein the region of tissue comprises the superior vena cava. In some examples, the flexible

puncture device comprises an RF guidewire 10 and the supporting member comprises a reinforced dilator 30A.

[00156] Some such embodiments of the present invetnion comprise a method for carrying out a transseptal
puncture, comprising the steps of: advancing the RF guidewire into the superior vena cava; advancing a sheath and
dilator over the RF guidewire into the superior vena cava, withdrawing the RF guidewire into the dilator; dropping
down from the superior vena cava into the heart to find the fossa; tenting with the dilator; advancing the RF
guidewire to puncture position; puncturing using the RF guidewire and advancing the RF guidewire; and crossing

the sheath and dilator over the RF wire.

EXAMPLE 2

[00157] In another example, embodiments of the present invention provides an assembly 300, as shown in
Fig. 3A, for puncturing tissue (such as creating a transseptal puncture through a septum of a heart). Similar to
embodiments described herein above, the assembly 300 provides a puncture device such as a substantially flexible
energy deltvery puncture device 114 for puucturing tissue via delivery of energy (such as flexible RF guidewire 10
and a a supporting member for supporting the substantially flexible energy delivery punchure device, such as a
separate reinforcing member 34. In some such examples, the supporting merber comprises a reinforcing member
34, In some such embodiments, the substantially flexible encrgy debivery puncture device 114 {such as RF
guidewtire 10} 1s capable of betug selectively insertable within the supporting member 130 to be selechvely usable in
co~operation thergwith during a portion of the procedure and wherein the subsiantially flexible cnergy delivery
puncture device 114 (such as RF gmdewire 16 s usable independerdly therefrowm durtng avother portion of the
procedure, 1 order to facilitate exchange aund positioning while providing substantially atraumatic punctare of

tisang,
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Device

[00158] In one such example, as illustrated in Fig. 3A, the assembly 300 comprises a flexible energy
delivery component 114 that is provided separately from and is operable independently from a supporting member.
In one such example, the flexible energy delivery component comprises an RF wire 10, and the separate supporting
member 130 comprises a stylet 60 that defines a reinforcing member 34. In other words, as provided herein below
the supporting member 130 is the reinforcing member 34 that is provided as a stylet 60 that is usable independently
from a puncture device 110 such as a flexible puncture device 112. In still others words, the supporting member 130
is defined by the reinforcing member 34, where in one example, the reinforcing member 34 comprises the stylet
60.The assembly 300 additionally comprises a sheath 20 and a dilator 30B that are usable with the flexible RF wire
10. In the particular example shown the reinforcing member 64 is also provided separately from and removable from

the dilator 30B which in the present embodiment is provided as a flexible dilator.

[00159] Some such embodiments comprises a dilator 308 that is usable with the supporting member 130 {0
form a supporting raember assembly 134 for selective use there-with duning a portion of the procedure, as shown in
Fig. 3B. In some such embodiments, as noted above, the supporting member 130 comprises a stylet 60 defining the
reinforcing member 34. {n some exaxuplies, a dilator 308 is provided that is nsable with the stylet 60 for selective use

there-with to form a stylet assembly 164, as shown dn Fig. 3C.

[00160] In some such embodiments, the puncture device 110 comprises a substantially flexible energy
based puncture device 114. In a specific instance of this example, the substantially flexible energy based puncture
device 114 comprises a flexible RF guidewire or wire 10. In some srubodiments, the RF guidewire 10 1s capable of
being selectively usable in co-operation with the stylet 60 (for example by being selectively being coupled thereto)
during a portion of the procedure, and the RF guidewire 10 18 usable independently from the stylet 60 during another
portion of the procedure. Where selective use of the RF guidewire 10 in conjunction with the stylet, as well as

without the stylet 60, facilitates puncture of hissue.
Supporting member/Reinforcing member shape-ability

[00161] In some such embodiments of the present invention where the supporting member 130 is provided
separately from a dilator 30B., the assembly 300 provides a supporting member 130 that is shapeable to enable it to
be removed from the puncture device 110 (such as a flexible tissue puncture device 112, for e.g. a substantially
flexible energy based tissue puncture device 114) to enable a curve of the supporting member 130 be re-shaped to
be reinserted therewith. For example, the re-shaped supporting member 130 is re-insertable with and/or usable with
the substantially flexible energy based tissue puncture device 114 and/or one or more other components of the
assembly 300 such as dilator 30B and/or sheath 20), in order to optimize the position of the assembly 300 against a

target tissue site to facilitate puncture (such as a fossa of the heart to facilitate a transseptal puncture).

[00162] In a specific example, the stylet 60 is shapeable to enable the stylet 60 to be removed
from the substantially flexible puncture device to enable a curve of the stylet 60 be re-shaped to be
reinserted therewith, in order to optimize the position of the assembly against a target tissue site. In some
such examples, the stylet 60 is removable from the one or more components or member of the assembly

300 to be re-shaped to be re-inserted therewith to position the assembly 300 at the target tissue site.
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Details of the stylet 60 defining the reinforcing member 34 in use with a dilator 30B and flexible RF wire 10 are
shown in Figs. 3B and 3C. More specifically, Figs. 3B and 3C, illustrate a dilator 30B which in some examples is a
flexible dilator such as a standard transseptal dilator without having a reinforcing member embedded therein or in
other words separately from the dilator 30B, the dilator 30B comprising a proximal portion 31 that terminates at a
distal tip 41. In some embodiments, the dilator 30B may additionally include a radiopaque marker 42 at the distal tip
41. Similar to embodiments disclosed herein above, the dilator 30B comprises a dilator shaft 32 that extends along
the proximal portion 31. However, unlike embodiments discussed herein above, assembly 300 provides a
reinforcing member or component 34 defined by stylet 60 that is provided separately from the dilator 30B, and
functions as a removable reinforcing member that is removable from the dilator 30B. As such, the reinforcing
member 34 is provided separately from and is removable from both the flexible RF wire 10 and the dilator 30B. Fig.
3B shows the assembly 300 in position for a drop down, whereas Fig. 3C shows the assembly 300 in position for

arcing to enable the transseptal puncture.
Atraumatic stylet

[00163] In some embodiments, the stylet 60 is provided as a substantially atraumatic stylet 68, as shown in
Fig. 5F to prevent damage to the dilator 30A that it is inserted in. In some such examples, the stylet 68 comprises a
tapered distal tip 69 to prevent and/or help minimize skiving and to provide a smoother feel for the user upon

insertion into a dilator during use.

[00164] In some embodiments, as an alternative or in addition to providing a tapered distal tip 69, the
stylet 60 is made substantially atraumatic by providing a lubricous coating 67 on the stylet 60 in order to prevent

and/or help minimize skiving and to provide a smoother feel for the user upon insertion into a dilator during use.

[00165] In some such examples, the lubricous coating 67 comprises a PTFE coating. The PTFE coating
may be spray coated onto the stylet 60 or it may be provided as a heat shield.

Alignment using radiopaque markers

{00166] In some embodiments of the present invention, similar to enmbodiments discussed previcusly with
wspect to assemily 108, the assembly 300 comprises a substauniially flexible energy based puucinniug device 114
{such as the RF guidewire 10) that compnises one or more device radiopague markers 12 at a distal end of thercof.
Additionally, the supperting member assembly comprises one or more supporting assembly radiopaque markers 42
at the distal end of a supporting member assernbly 134 (for example comprising a sepatate reinforcing member 34
such as a stylet 60 and a puncture device 10 such as a substantially flexible energy based puncturing device 134, In
one such example, the supporting assembly radiopaque marker 42 1s provided on the dilalor 308 of the supyporting
weraber asserably 134 u sowme such exanples, the one or wore device radiopaque wmarkers 12 ave configured to co-
operate with the sapporiing assembly radiopagque marker 42 to indicate the relative position of the substantially

flexible energy based punctunng device 114

f00187) In sowe such embodiments, the assenibly 300 coruprises an initial configuration 100A, where the
substantially flexible energy based punctunng dovice 114 (such as an RF guidewire 10} is positionable within the
supporiing member assewbly 134 such that the one or more device radiopague matkers 12 are ot in ahgnment with
the suppoerting assembly radiopaque marker 42, as shown in Fig. 3A. In some such examples, multiple radiopagque
markers maay be visibie under maging, inchuding the one or reore device radiopaque markers 12 and the supporting

weraber radiopague marker 42.
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[00168] The assembly 300 additionally has a  first configuration 1008, where the substantally
flexible energy based punctuning device 114 is positiounable within the supporting raenber asserubly 134 such that
the ong or more device radiopaque markersi2 are in alignment with the supporting assembly radiopagque marker 42,
In some such examples, a single radiopague matker may be vistble under imaging [fuchuding the one or more device
radiopagne matkers 12 and the supporting ruember radiopaque warker 42 that may be amanged 1o close proximity to

one another].

{00188} The assembly 300 additionally has a second configumtion 1008, where the substantially flexible
euergy based punctning device 114 (such as RV guidewire 16) is positionable/advanceable within the supporting
member assembly 134 such that the one or more device radiopague markers 12 are substantially not in
alignment/raisaligned with the supporting assewbly radiopague rearker 42, In some such examples, the
misaligmment of the one or more device radiopague markers 12 with the supporting assembly radiopague marker 42
indicates positiomug of an energy dehvery portion 114 {such as electrode distal tip 10d or also referred to as distal
clectrode tip 10d) of the flexible encrgy based punctudung device 114 (such as an RF guidewire 10y beyond the
supporiing member assembly 134 (for example distal to the distal tip or end of the supporiing member 130) for

postiomug agaiust a target tissue site for punciure of tissue.

00174} With reference now to Fig. 3A, similar o embodiments shown in Fig. 3A and discussed
previously, nultiple radiopaque markers may be visible under imaging ,including the one or more device radiopaque
markers 12 and the supporting meruber radiopague matker 42, where the one or more device radiopague raarkers 12
are positioned distally to the supporting member radiopaque marker 42, indicating that the distal electrode tip 10d is

positioned agatust a target tissue site (such as the septum of the heart) for punctoring the tissue.

[00171] In some embodiments of the present invention, one or members or components of the assembly 300
may be radiopaque to facilitate visualization of the assembly 300. In one such example, the sheath 20 and/or the
dilator 30B comprise a radiopaque polymer and the stylet 60 (for example comprising a metal shaft) is radiopaque.
As such, in some examples, the stylet 60, sheath 20 and/or the dilator 30B are all radiopaque and thus have
radiopaque properties. In a specific example, the polymers forming the sheath 20 and/or dilator 30B comprise
radiopaque filler such as barium sulfate 20% to provide contrast with the one or more markers 12, 42 at the distal
tip, in order to allow the user to see the sheath 20 and/or the dilator 30B in comparison to the RF guidewire 10. As
such, the present configuration may enhance visibility and may allow the user to assertain when the RF guidewire
10 (more specifically the electrode distal tip 10d of the RF guidewire 10) is positioned inside or whether it extends
outside or beyond the distal tip of the dilator 30B.

[00172] In some embodiments of the transseptal assembly 300, the sheath 20 comprises a standard
transseptal sheath, the dilator 30B comprises a standard flexible dilator and the flexible RF wire 10 is provided as an
0.035” wire. In some such examples, the flexible RF wire 10 may be J-tip wire or a pigtail wire. In one particular
example, the dilator 30 comprises HDPE. The dilator 30 defines an inner diameter that is sufficient to accommodate
the stylet 60. In one example, the stylet 60 that defines the reinforcing member 34 comprises a hypo-tube such as a
metal hypo-tube. In a specific example, the stylet 60 comprises a metal hypo-tube that comprises a stainless steel

hypotube. In one such example, the stainless steel hypo-tube has an ID of greater than about 0.035”.

[00173] In some examples, the steerable sheath 20 may be an 8 French (Fr) steerable sheath. Alternatively,

an 8.5Fr steerable sheath 20 may be provided. In some such examples, the steerable sheath 20 may be provided with
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different curvatures. In a specific example, steerable  sheaths 20 may be provided in different curvatures,

specifically at angles of: 37, 45, 55, 90, or 135 degrees. In a specific instance of this example, the sheath tubing
comprises an inner PTFE liner, a braid and a Pebax outer jacket. In some such embodiments, an 8 French (Fr)
dilator 30B is provided that is compatible with an 8 French (Fr) Sheath. Alternatively, an 8.5 (Fr) dilator 30B may
be provided that is compatible with an 8 French (Fr) steerable sheath 20. Some such dilators may be provided with a
64 degree curvature and an HDPE shaft. The stylet 60 may be provided as a metal hypotube. In one such instance,
the stylet 60 may have an ID of greater than about 0.038” and an OD that is less than about 0.060”. The dilator 30A
may be provided with a 50 degree or 86 degree curvature. In some examples, materials may include HDPE and a
metal hypotube that forms the reinforcing member 34. In some such examples, the RF wire 10 comprises a 0.035”
OD wire and may be a J-tip wire or a pigtail wire. In a specific instance of this example, the RF wire 10 may

comprise a stainless steel core with a PTFE coating.

Method

Method [Example 2 — removable stylet]

Using the same device for initial track up/ access and positioning

[00174] In some embodiments of the present invention, with reference now to Figs. 4A-4G, a method is
disclosed for puncturing tissue. The method comprises the step of: [1] accessing a region of tissue within a patient’s
body by advancing a device (such as a puncture device 110 such as an RF guidewire 10) into the region of tissue, as
shown in Fig. 4B. In some such examples the method of puncturing a region of tissue comprises a method of
carrying out a transseptal puncture where the step of accessing the region of tissue comprises advancing the device
(such as the puncture device 110) into the superior vena cava (SVC) 501 adjacent a heart 500 of the patient, as

shown in Fig. 4B

[00175] In some embodiments of the present invention, the method for puncturing tissue additionally
comprises the step of: [4] positioning a device at a target tissue site in the region of tissue, as shown in Fig. 4D, by
for example: [3] first tracking a supporting member 130 over the puncture device 110 to support the device (such as
puncture device 110) as shown in Fig. 4C, to [4] enable advancement of the device (such as a puncture device 110)

towards a target tissue site in order to position the device at the target tissue site for puncturing, as shown in Fig. 4D.

[00176] In some such examples, the step of positioning the puncture device 110 at the target tissue site
comprises performing [4] a drop down from the superior vena cava (SVC) into the heart 500 of the patient to locate
a fossa ovalis (or fossa) 504 along a septum 502 of the heart 500, by first for example (3) tracking or advancing a
supporting member 130 (such as a stylet) over the device (such as a puncture device 110) into the SVC to (3)
facilitate the drop down procedure, as shown in Fig. 4D, to position the puncture device 110 at the fossa. For

example, this involves dropping down the assembly 300 from the superior vena cava into the heart to find the fossa.

[00177] In some examples, the step of positioning [4] is performed by first for example additionally
comprises a step of advancing [2] a sheath 20 and dilator 30B over the device (such as RF guidewire 10) into the
superior vena cava, prior to tracking and advancing a supporting member 130 which may comprise inserting a stylet
60 in the dilator 30B [for example until it reaches a stop], as shown in Fig 4C. In some such examples, the step of

positioning [4] is performed after a step of withdrawing the RF guidewire into the stylet 60.

[00178] In some such examples, as shown in Figs. 4B-4D, the steps of accessing [1], as shown in Fig. 4B

and positioning [4], as shown in Fig. 4D, are performed using the same device such as a puncture device 110,
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wherein the puncture device 110 is usable without the  supporting member 130 [comprising the stylet 60]

during the step of accessing [1] and wherein the device is usable with the supporting member 130 [comprising the

stylet 60] during the step of positioning [4].
Using a puncture device for initial access and positioning

[00179] In some such embodiments of the present invention, as shown in Figs. 4B-4D, the steps of

accessing and positioning are performed using a puncture device 110 [such as an RF guidewire 10].
Using the same device for initial access, positioning and puncturing

[00180] In some such embodiments of the present invention, as shown in Fig. 4E, the method additionally
comprises: a step of puncturing[5] through the target tissue site using a device (such as the puncture device 110)
after the step of positioning [4] as shown in Fig. 4D. The supporting member 130 [comprising the stylet 60]
supports the device (such as puncture device 110) during puncturing [5] where the steps of accessing [1], positioning

[4] and puncturing [5] are performed using the same device.

[00181] In some embodiments of the present invention, the step [5] of puncturing through the target tissue
site comprises the step [5] of puncturing through the fossa 504 to gain access to a left side of the heart 500. This
enables one or more devices of the assembly 100, such as the supporting member 130 (such as dilator 30A) and

sheath 20 of the assembly 100 to be tracked over the RF guidewire 10 into the left side of the heart.

[00182] In some such embodiments, the a step of puncturing [5], is performed by first advancing the
device (such as the RF guidewire 10) and tenting with the dilator 30B, as shown in Fig. 4D, to enable the RF
guidewire 10 to be advanced to the puncture position, in order to the puncture the septum 502 at the fossa 504.

Using a puncture device for initial access, positioning and puncturing

[00183] In some such examples, as shown in Figs. 2B-2E, the steps of accessing, positioning, and

puncturing are performed using a puncture device 110.
Using the same device for initial access, positioning and puncturing and anchoring

[00184] In accordance with an embodiment of the present invention, the method additionally comprises a
step of anchoring [6], as shown in Fig. 4E, where the step of anchoring is performed using a device (such as the
puncture device 110) after the step of puncturing [5] through the target tissue site, to maintain access through the
target tissue site to the other side of the target tissue site, to allow one or more additional device [such as sheath 20
and the dilator 30B] to be advanced or tracked over the device (such as the puncture device 110, for example an RF
guidewire 10) in order to allow crossing of the sheath 20 and dilator 30B to the other side of the target tissue site, for
example into the left side of the heart, as shown in Fig. 4F, where the steps of accessing [1], positioning [4],
puncturing and anchoring [5] are performed using the same device. The RF guidewire 10 may be left to maintain
access to the left side of the heart as shown in Fig. 4G. The RF guidewire 10 functions as a rail to guide one more
devices to the left side of the heart. In some such examples, the RF guidewire 10 provides a substantially stiff rail to
guide the one or more devices to left side of the heart while being substantially atraumatic to minimize damage to

the tissue.
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[00185] In some such embodiments of the present invention, the step of anchoring to maintain
access through the target tissue site comprises advancing the device (such as the puncture device 110) through the

fossa to the left side of the heat to maintain access to the left side of the heart.

[00186] In some such examples, the step of anchoring additionally comprises removing the stylet 60 to
enable anchoring by allowing the RF guidewire 10 to remain positioned to maintain access to the eft side of the

heart. The sheath 20 and/or the dilator 30B may additionally be removed as well.

[00187] In some such embodiments, the steps of accessing, positioning, puncturing and anchoring are

performed substantially using the wire such as the RF guidewire and the removable stylet 60.
Using a puncture device for initial access, positioning and puncturing

[00188] In some such embodiments of the present invention, the steps of accessing, positioning,
puncturing and anchoring are performed using a puncture device (such as a wire comprising an RF guidewire 10)

and a removable stylet 60

Alternatives for the device being used for initial access, positioning and/or puncturing - based on the base

claim these dependents depend from

[00189] In some such embodiments of the present invention, the device comprises a flexible puncture
device 112 where one or more of the steps of accessing, positioning, puncturing and anchoring are performed using
the flexible puncture device 112. In some such examples, each of the steps of accessing, positioning, puncturing and

anchoring are substantially performed using the flexible puncture device 112.

[00190] In some such embodiments of the present invention, the device comprises a substantially flexible
guidewire (such as a mechanical guidewire 118 or an RF guidewire 10) where one or more of the steps of accessing,
positioning, puncturing and anchoring are performed using the substantially flexible guidewire(such as a mechanical
guidewire 118 or an RF guidewire 10). In some such examples, each of the steps of accessing, positioning,
puncturing and anchoring are substantially performed using substantially flexible guidewire (such as a mechanical

guidewire 118 or an RF guidewire 10).

[00191] In some such embodiments of the present invention, the device comprises a flexible energy based
puncture device 114 where one or more of the steps of accessing, positioning, puncturing and anchoring the steps
are performed using the flexible energy based puncture device 114. In some such examples, each of the steps of
accessing, positioning, puncturing and anchoring are substantially performed substantially using flexible energy

based puncture device 114.

[00192] In some such embodiments of the present invention, the device comprises a flexible RF guidewire
10 and wherein one or more of the steps of accessing, positioning, puncturing and anchoring are performed using the
flexible RF guidewire 10. In some such examples, each of the steps of accessing, positioning, puncturing and

anchoring are substantially performed substantially using flexible the flexible RF guidewire 10.

[00193] In some such embodiments of the present invention, wherein the device comprises a flexible
mechanical guidewire 118 having a relatively sharp distal tip 118d wherein one or more of the steps of accessing,

positioning, puncturing and anchoring are performed using the flexible mechanical guidewire 118. In some such
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examples, each of the steps of accessing, positioning, puncturing and anchoring are substantially performed

substantially using flexible mechanical guidewire 118,
Repeating steps of accessing and positioning

[00194] In some such embodiments of the present invention, the method further comprises repeating the
steps of accessing [1], shown in Fig. 4B, and positioning [4] as shown in Fig. 4D, until the device (such as the
puncture device 110) is positioned at the desired target tissue site prior to the step of puncturing [5], as shown in Fig.

4E.
Reshaping the supporting member

[00195] In some such examples, repeating the step of positioning [4] as shown in Fig 4D, further
comprises reshaping a curvature of the supporting member 130 after removing the supporting member 130 [stylet
60], and re-tracking [3] the supporting member 130 [stylet 60] over the device, as shown in Fig. 4C (such as the
puncture device 110 that has been re-positioned [1] within the SVC as shown in Fig. 4B), prior to repeating the step
of positioning as shown in Fig. 4D, which in the example shown comprises a drop-down procedure to find the fossa
504.In a specific example, the supporting member 130 comprises the stylet 60, where the step of positioning is

performed using the stylet 60.

[00196] In some such embodiments of the present invention, the method comprises reshaping the

supporting member 130 (by pulling the stylet 60 out and re-shaping it).
Supporting member comprises a stylet

[00197] In some embodiments, as discussed with respect to Figs. 4A-4E, the step of re-shaping can be
performed using the supporting member 130 comprising a stylet 60 wherein the stylet 60 is the reinforcing member

34, and the step of positioning is performed using the stylet 60.

[00198] In some such examples, the stylet element 60 can be taken out and reshaped. In other examples,
the stylet element 60 along with the sheath 20 and/or dilator 30B may be pulled out and re-shaped to see what the

net shape might be and then can be re-inserted therein.

[00199] The methods outlined herein above may also be used for embodiments discussed further herein

below having a removable stylet 60, as shown in Figs. 6A-6H.

[00200] Similar to embodiments described herein above, an overall method/workflow is provided that
illustrates a method of carrying out a transseptal puncture procedure using an assembly 300, as described above. The
method disclosed herein provides one or more advantages associated with an assembly comprising an energy
delivery component that is provided separately from the rigid component. Details of the method are provided herein

below.

[00201] As a general overview, in one broad embodiment, as shown in Fig. 4A-4G, a method is provided
for carrying out a transseptal puncture, the method comprising: (i) Advancing the RF wire into the superior vena
cava, (il)advancing the sheath and dilator over the wire into the superior vena cava; (iii)inserting the stylet in the
dilator until it reaches a stop; (iv) withdrawing the RF wire into the stylet; (v) dropping down from the SVC into the
heart to find the fossa; (vi) tenting with the dilator; (vii) advancing RF wire to puncture position; (viil) puncturing

and advancing RF wire; and (ix) crossing the sheath and dilator over the RF wire; and (x) remove stylet.
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[00202] More specifically, with reference  again to Fig. 4A, a method is provided for carrying out a
transseptal puncture procedure using an assembly 100 comprising a flexible RF wire 10 or RF guidewire 10, a
sheath 20, a standard transseptal dilator 30B, and a stylet 60, the method comprises the following steps: at step 402,
[1] advancing the RF wire into the superior vena cava (SVC) to gain access, as additionally illustrated in Figure 4B.
As outlined previously, in some such embodiments, providing the energy delivery component (flexible RF wire 10)
separately from the reinforcing member 34, allows the energy delivery component to be used as an access wire or
starter wire. More specifically, the stylet 60 defining the reinforcing member 34 can be advanced later, allowing the
flexible RF wire 10 to provide access to the SVC without the use of an additional access wire. This may help reduce

the number of steps and streamline the procedure, and as such may reduce procedural time and complexity.

[00203] The method additionally comprises the following steps: [2] at step 404, advancing the sheath 20
and flexible dilator 30B combination over the flexible RF wire into the SVC. As such, in this embodiment also, the
flexible RF wire 10 functions as an access wire and enables the sheath 20 and dilator 30B (for example as an
assembly) to be tracked over the flexible RF wire 10 into the SVC as shown in Fig. 4C. Furthermore, in one such
example a standard transseptal dilator 30B may be provided without an embedded reinforcing member. This may
help allow the initial track up of the sheath 20 and dilator 30B to provide a similar feel to the physician as a standard
transseptal.

[00204] The method additionally provides an additional step: at step 406, [3] inserting the stylet 60 until a
stop within the dilator 30B is reached. At step 408, withdrawing the RF wire into the dilator 30B and step 410,
providing a step of positioning the assembly 300 by [4] performing a drop down from the SVC into the heart to
locate the fossa, as shown in Fig. 4D, in order to position the assembly 300 at the target tissue site such as the fossa
504 along the septum 502 of the heart 500. The reinforcing member 34 [defined by the stylet 60] provides sufficient
stiffness to the assembly 100 to facilitate the drop down. As such the reinforcing member 34 enables sufficient force

transmission and torque to allow the assembly 100 to engage the septum 502, as illustrated in Figure 4D.

[00205] In one such example, having the reinforced member 34 (as defined by the stylet 60) as separate
from and operable independently form the flexible RF wire 10 may additionally assist with repeatability if one or
more steps in the procedure need to be repeated. If the initial placement of the flexible RF wire 10 against the
septum 502 is not adequate after the drop down, the sheath 20 and dilator 30B along with the stylet 60 [and thus the
reinforcing member 34] may be partially removed or partially withdrawn and the flexible RF wire 10 may be
repositioned within the superior vena cava (SVC). The sheath 20, dilator 30B and the stylet 60 [and thus the
reinforcing member 34] may be re-advanced over the RF wire 10 to provide adequate force transmission and torque
to reposition the RF wire 10 against the septum in a drop down, as shown in Fig. 4D, to locate the fossa 504 prior to
RF delivery, for example during the step of positioning the assembly 300 at the target tissue site such as the fossa
504. Thus, the reinforcing member 34 and RF wire 10 may help minimize device exchanges by reducing the need
for reinserting an exchange wire. This may help reduce procedural time and enhance safety by eliminating an
exchange. Thus, procedural time and risk may be reduced with the current embodiments where the energy delivery

component and the rigid component are decoupled.

[00206] Furthermore, in the embodiment described herein, a removable reinforcing member is provided in
that the stylet 60 and thus reinforcing member 34, is removable from and separable from the dilator 30B. By
providing a removable stiffening element by way of a removable stylet 60 allows the stylet to impart different

curvatures. A variable system is provided where the location of the stylet 60 within the dilator 30B may be adjusted
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to leverage a more preferential location for positioning against the dilator 30B against the fossa 504.

Additionally the stylet 60 may be re-shapeable allowing and may be pulled out and manually reshaped. In some
such embodiments, after the drop down has been performed at step 410, the physician may assess whether the angle
of the stylet 60 and/or the assembly 300 is sufficient at step 412, prior to tenting. If the angle is not deemed to be
sufficient, the physician may pull out the stylet 60 and reshape the curve, at step 422. The procedure then may be
repeated starting at step 406 to step 412.

[00207] If the angle is deemed to be sufficient, at step 412, the method further comprises: at step 414
tenting with the dilator 30B, with reference to Fig. 4D. The reinforcing member 34 provides sufficient stiffness to
the assembly 100 to enable force to be imparted to the distal end of the assembly 100, thus enabling tenting with the
dilator 30B. The method additionally comprises the steps of: at step 416, advancing RF wire 10 to puncture position
and at step 416 [5] puncturing and advancing RF wire 10, as shown in Fig. 4E to enable the RF wire 10 to puncture
through the septum 502, at the fossa 504, to access the left side of the heart, thereby providing a step of anchoring
using the RF wire 10. In some such examples, the RF wire 10 thus positioned functions as an anchor to maintain
access to the left side of the heart after puncturing. The flexible RF wire 10 may provide the additional advantage of
allowing the operator to push hard without injury as the flexible RF wire 10 is more flexible. The method
additionally comprises: at step 420, [6] crossing the sheath 10 and dilator 30B with the stylet 60 therein over the RF
wire 10, as additionally shown in Fig. 4F. The flexible RF wire 10 may additionally protect the open end of the
sheath 20/dilator 30B so it does not push hard into the tissue. At step 422, the sheath 20 and dilator 30 as well as the
stylet 60 [and thus the reinforcing member 34 defined thereby] may then be removed.

[00208] As outlined herein, energy delivery component is provided as a flexible RF wire 10 that is separate
from a stiff component such as a reinforcing member 34 [as provided by stylet 60], where the stylet 60 is separable
from and removable from the flexible RF wire 10. This provides the additional advantage, in that the reinforcing
member 34 [defined by stylet 60] may be removable after transseptal puncture and access, providing a step [7]
allowing the flexible RF wire 10 to remain positioned within the left atrium which allows for immediate anchoring
of the flexible RF wire 10 within the left atrium, for example as shown in Fig. 4G. In one such example, the RF wire
10 may be positioned within the left superior pulmonary vein for anchoring. This may enable the RF wire 10 to
maintain access into the left atrium, allowing removal of the stylet 60 [and thus the reinforcing member 34] to
facilitate exchange of devices into the left atrium using the flexible RF wire 10. This may additionally reduce an
additional exchange of the left side as it may eliminate the need for the physician to advance another wire after
puncture to maintain access on the left side for tracking additional devices into the left side. As outlined above, the
present embodiment also provides an additional benefit of minimizing risk of infection, embolisms and stroke by

minimizing exchanges on the left side, in addition to reducing procedural time and the number of steps required.
Example 2 General Overview
stylet and separate RF wire

[00209] As such, in summary, in embodiments of the present invention, a method is provided for carrying
out a transseptal puncture, the method comprising: advancing an RF guidewire into the superior vena cava;
advancing a sheath and dilator over the RF guidewire into the superior vena cava; inserting a stylet in the dilator
until it reaches a stop; withdrawing the RF guidewire into the stylet; dropping down from the superior vena cava
into the heart to find the fossa; tenting with the dilator; advancing RF wire to puncture position; puncturing and

advancing RF wire; crossing the sheath and dilator over the RF wire; and removing the stylet.
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EXAMPLE 3

[00210] In another example, embodiments of the present invention provides an assembly 302 for creating a
transseptal puncture through a septum of a heart. Similar to embodiments described herein above, the assembly 302

provides a flexible RF wire and a separate reinforcing member.
Device

[00211] In one such example, as illustrated in Fig. 5A, the assembly 302 is similar to assembly 300
described previously and comprises a flexible energy delivery component that is provided separately from and is
operable independently from a supporting member. In some embodiments, assembly 302 is provided as an example
of assembly 300. The assembly 302 comprises: an RF wire 10, a stylet 60 defining a reinforcing member 34, a
sheath 10 and a standard transseptal dilator 30B, details of which are described herein above. In the particular
example shown the reinforcing member 34 is also provided separately from and removable from the dilator 30B as

well as the flexible RF wire 10.

[00212] In some embodiments of the present invention, with reference now to Figs. 3A and 5B, the
assembly 302 further comprises a locking feature 75 to allow the flexible energy based puncturing device 114 (such
as RF guidewire 10) to be coupled to the reinforcing member 34 (such as stylet 60) to form a needle assembly 136 to
allow the flexible energy based puncturing device 114 (such as RF guidewire 10) to be selectively usable with the

reinforcing member 34, to provide feel of a needle while enabling use of an RF guidewire.

[00213] In a specific example, the locking feature 75 of the assembly 302 enables the RF guidewire 10 to
be coupled to the stylet 60 to allow the RF guidewire 10 to be selectively usable with the stylet 60, to provide the

feel of a needle while enable use of an RF guidewire 10.

[00214] In some such examples, the locking feature 75 may enable the wire (such as the RF guidewire 10)
and the stylet 60 to be axially locked such that the wire and stylet 60 may be moved back and forth together. In an
additional embodiment, the locking feature 75 may additionally provide rotational locking.

[00215] The embodiment presented herein provides a means of locking the flexible RF wire 10 and the
reinforcing member 34 which allows the combination to provide the feel of a rigid RF needle while enabling the use
of an RF wire 10. The combination provides the advantages provided herein above of a decoupled energy delivery
system where a flexible energy delivery component such as the RF wire 10 is provided separately from a supporting
member 130 such as a reinforcing member 34. More specifically, in one example, as shown in Fig. 5B, the stylet 60
comprises a locking handle 71 that is operable to be coupled to the flexible RF wire 10 along its proximal portion
for a part of the procedure. The locking handle 71 comprises locking arms 73 that may be spring biased to allow the
locking arms to engage with and lock the RF wire 10 to the stylet 60 in position, thus defining the locking feature
75. In some examples, the stylet 60 and/or the RF wire 10 additionally comprises a marker band 62 to facilitate the
relative positioning of the stylet 60/RF wire 10 prior to locking. As such, the stylet handle 71 locks onto the flexible

RF wire 10 for alignment.

[00216] Figs. 5C, 5D and 5E, illustrate details of the assembly 302 in use in accordance with various steps
of the procedure. More specifically, Fig. 5C illustrates a flexible RF wire 10 positioned within the stylet 60, which
in one example, is configured to be assembled and locked outside of the patient. In another example, the stylet 60

and the RF wire 10 may be locked once positioned inside the patient’s body. Fig. 5D illustrates the coupled RF wire
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10 and stylet 60 assembly, positioned within the dilator ~ 30B for the drop down position which is referred to as a

two finger position. Fig. 5E illustrates a stylet 20, RF wire 10 assembly positioned within the dilator 30B in the

arcing position.

[00217] In some examples, as described above, the steerable sheath 20 may be an 8Fr steerable sheath.
Alternatively, an 8.5Fr steerable sheath 20 may be provided. In some such examples, the steerable sheath 20 may be
provided with different curvatures. In a specific example, steerable sheaths 20 may be provided in different
curvatures, specifically at angles of: 37, 45, 55, 90, or 135 degrees. In a specific instance of this example, the sheath
tubing comprises an inner PTFE liner, a braid and a Pebax outer jacket. In some such embodiments, an 8 Fr dilator
30B is provided that is compatible with an 8Fr Sheath. Alternatively, an 8.5 Fr dilator 30B may be provided that is
compatible with an 8 Fr steerable sheath 20. Some such dilators may be provided with a 64 degree curvature and an
HDPE shaft. The stylet 60 may be provided as a metal hypotube. In one such instance, the stylet 60 may have an ID
of greater than about 0.038” and an OD that is less than about 0.060”. The dilator 30B may be provided with a 50
degree or 86 degree curvature. In some examples, materials may include HDPE and a metal hypotube that forms the
reinforcing member 34. In some such examples, the RF wire10 comprises a 0.035” OD wire and may be a J-tip wire
or a pigtail wire. In a specific instance of this example, the RF wire 10 wire may comprise a stainless steel core with

a PTFE coating.

Method

Example 3 [lockable stylet and RF guidewire]

Using the same device for initial track up or access and positioning

[00218] In some embodiments of the present invention, with reference now to Figs. 6A-6H, a method is
disclosed for puncturing tissue. The method comprises the step of: [1] accessing a region of tissue within a patient’s
body by advancing a device (such as a J-wire 101) into the region of tissue, as shown in Fig. 6B. In some such
examples the method of puncturing a region of tissue comprises a method of carrying out a transseptal puncture
where the step of accessing the region of tissue comprises advancing the device (such as a J-wire 101) into the

superior vena cava (SVC) 501 adjacent a heart 500 of the patient, as shown in Fig. 6B.

[00219] In some embodiments of the present invention, the method for puncturing tissue additionally
comprises the step of: [5] positioning a device at a target tissue site in the region of tissue, as shown in Fig. 6D, by
for example by first: [2] advancing a sheath 20 and dilator 30B over the wire (such as a J-wire 101) into the
superior vena cava and [3] removing the J-wire; and [4] advancing or tracking a supporting member 130
[comprising a stylet 60] within the dilator. More specifically, the step of [4] advancing or tracking the supporting
member comprises a step of [4] inserting a needle assembly within the dilator 30B (for example at a two finger
position) within the dilator. The needle assembly comprising a stylet 60 and puncture device 110 such as an RF
guidewire 10. In some such examples, the needle assembly comprises a locking feature to lock the RF guidewire 10

to the stylet 60.

[00220] The stylet 60 functions to support the device (such as puncture device 110) as shown in Fig. 6C, to
[5] enable advancement of the device (such as a puncture device 110) towards a target tissue site in order to position

the device at the target tissue site for puncturing, as shown in Fig. 6D.

[00221] In some such examples, the step of positioning the puncture device 110 at the target tissue site

comprises performing [5] a drop down from the superior vena cava (SVC) into the heart 500 of the patient to locate
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a fossa ovalis (or fossa) 504 along a septum 502 of the  heart 500. For example, this involves dropping down the

assembly 300 from the superior vena cava into the heart to find the fossa.

[00222] In some examples, a step of withdrawing the RF guidewire into the stylet 60 may not be needed as
when the RF guidewire 10 and the stylet 60 are inserted within the dilator 30B in their locked position, the RF
guidewire 10 is seated within the dilator 30B.

Using different or separate devices for accessing and positioning [Example 3]

[00223] As such in some such embodiment, a J-wire is provided and used for the step accessing a region
of tissue within a patient’s body; and an RF wire 10 is provided and used (which for example is provided as a needle
assembly that has an RF wire 10 coupled to a stylet 60) for the step of positioning a device at a target tissue site in
the region of tissue by tracking a supporting member (for example as provided as a stylet 60) along with the device
(provided as an RF wire 10)] to support the device (such as the RF wire 10) to advance the device (such as the RF
wire 10) towards a target tissue site in order to position the device at the target tissue site for puncturing. As such in
some examples, the steps of accessing and positioning are performed using different or separate devices (e.g. a J-
wire and an RF wire 10, respectively, where the step of accessing is performed without the supporting member (such
as stylet 60) and wherein the device (such as an RF wire 10) is usable with the supporting member (such as stylet

60) during the step of positioning.
Using the same device for initial positioning and puncturing

[00224] In some such embodiments of the present invention, as shown in Fig. 6E, the method additionally
comprises: [5] a step of puncturing through the target tissue site using a device (such as the puncture device 110)

after the step of positioning [5] as shown in Fig. 6D.

[00225] In some embodiments of the present invention, the step [5] of puncturing through the target tissue
site comprises the step [5] of puncturing through the fossa 504 to gain access to a left side of the heart 500. In some
such embodiments, the a step of puncturing [5], is performed by first tenting with the dilator 30B, advancing needle
assembly to puncture position, and puncturing and advancing the needle assembly until a stop within the dilator
30B, as shown in Fig. 6E, to enable the RF guidewire 10 to be advanced to the puncture position, in order to the
puncture the septum 502 at the fossa 504.

Using a puncture device for, positioning and puncturing

[00226] In some such examples, as shown in Figs. 6B-6H, the steps of positioning, and puncturing are

performed using a puncture device 110.
Using the same device for positioning and puncturing and anchoring

[00227] In accordance with an embodiment of the present invention, the method additionally comprises a
step of anchoring [6], as shown in Fig. 6F, where the step of anchoring is performed using a device (such as the
puncture device 110) after the step of puncturing [5] through the target tissue site, to maintain access through the
target tissue site to the other side of the target tissue site, to allow one or more additional device [such as sheath 20
and the dilator 30B] to be advanced or tracked over the device (such as the puncture device 110, for example an RF

guidewire 10) in order to allow crossing of the sheath 20 and dilator 30B to the other side of the target tissue site, for
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example into the left side of the heart, as shown in Fig.  6G, where the steps of positioning, puncturing and

anchoring are performed using the same device.

[00228] In some such examples, the step of anchoring as shown in Fig. 6F, is performed by first holding
the position of the assembly including the needle assembly and unlocking the RF guidewire from the stylet 60 and
advancing the RF guidewire to anchor. The method additionally comprises crossing the sheath 20 and dilator 30B
over the RF guidewire 10, and removing the stylet 60 as shown in Fig. 6G.

[00229] In some such embodiments of the present invention, the step of anchoring to maintain access
through the target tissue site comprises advancing the device (such as the puncture device 110) through the fossa to

the left side of the heat to maintain access to the left side of the heart.

[00230] In some such examples, the step of anchoring additionally comprises removing the stylet 60 to
enable anchoring by allowing the RF guidewire 10 to remain positioned to maintain access to the eft side of the
heart. The sheath 20 and/or the dilator 30B may additionally be removed as well. In some such embodiments, the
steps of accessing, positioning, puncturing and anchoring are performed substantially using the wire such as the RF
guidewire and the removable stylet 60. The puncture device 110 can be left to maintain access to the left side of the
heart as shown in Fig. 6H. The RF guidewire 10 functions as a rail to guide one more devices to the left side of the
heart. In some such examples, the RF guidewire 10 provides a substantially stiff rail to guide the one or more

devices to left side of the heart while being substantially atraumatic to minimize damage to the tissue.
Using a puncture device for positioning, puncturing and anchoring

[00231] In some such embodiments of the present invention, the steps of positioning, puncturing and
anchoring are performed using a puncture device (such as a wire comprising an RF guidewire 10) and a removable

stylet 60 of the needle assembly.
Alternatives for the device being used for positioning and/or puncturing, and anchoring

[00232] In some such embodiments of the present invention, the device comprises a flexible puncture
device 112 where one or more of the steps of positioning, puncturing and anchoring are performed using the flexible
puncture device 112. In some such examples, each of the steps of positioning, puncturing and anchoring are

substantially performed using the flexible puncture device 112.

[00233] In some such embodiments of the present invention, the device comprises a substantially flexible
guidewire (such as a mechanical guidewire 118 or an RF guidewire 10) where one or more of the steps of
positioning, puncturing and anchoring are performed using the substantially flexible guidewire (such as a
mechanical guidewire 118 or an RF guidewire 10). In some such examples, each of the steps of positioning,
puncturing and anchoring are substantially performed using substantially flexible guidewire (such as a mechanical

guidewire 118 or an RF guidewire 10).

[00234] In some such embodiments of the present invention, the device comprises a flexible energy based
puncture device 114 where one or more of the steps of positioning, puncturing and anchoring the steps are
performed using the flexible energy based puncture device 114. In some such examples, each of the steps of
positioning, puncturing and anchoring are substantially performed substantially using flexible energy based puncture

device 114.
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[00235] In some such embodiments of the present invention, the device comprises a flexible RF
guidewire 10 and wherein one or more of the steps of positioning, puncturing and anchoring are performed using the
flexible RF guidewire 10. In some such examples, each of the steps of positioning, puncturing and anchoring are

substantially performed substantially using flexible the flexible RF guidewire 10.

[00236] In some such embodiments of the present invention, wherein the device comprises a flexible
mechanical guidewire 118 having a relatively sharp distal tip 118d wherein one or more of the steps of positioning,
puncturing and anchoring are performed using the flexible mechanical guidewire 118. In some such examples, each
of the steps of positioning, puncturing and anchoring are substantially performed substantially using flexible

mechanical guidewire 118.
Repeating steps of accessing and positioning

[00237] In some such embodiments of the present invention, the method further comprises repeating the
steps of accessing [1], shown in Fig. 6B, and positioning [5] as shown in Fig. 8D, until the device (such as the
puncture device 110) is positioned at the desired target tissue site prior to the step of puncturing [5], as shown in Fig.
6E.

Reshaping the supporting member

[00238] In some such examples, repeating the step of positioning [4] as shown in Fig 6D, further
comprises reshaping a curvature of the stylet 60, and re-tracking [4] the stylet 60 as part of the needle assembly
[stylet 60 coupled to puncture device] over the device, as shown in Fig. 6C (such as the puncture device 110 that has
been re-positioned [1] within the SVC as shown in Fig. 6B), prior to repeating the step of positioning as shown in
Fig. 4D, which in the example shown comprises a drop-down procedure to find the fossa 504. In a specific example,

the supporting member 130 comprises the stylet 60, where the step of positioning is performed using the stylet 60.

[00239] In some such embodiments of the present invention, the method comprises reshaping the
supporting member 130 (by pulling the stylet 60 out and re-shaping it) and for example, by unlocking it from the

needle assembly.
Supporting member comprises a stylet

[00240] In some embodiments, as discussed with respect to Figs. 6A-6E, the step of re-shaping can be
performed the stylet 60 is the reinforcing member 34, and the step of positioning is performed using the stylet 60.

[00241] In some such examples, the stylet element 60 can be taken out and reshaped. In other examples,
the stylet element 60 along with the sheath 20 and/or dilator 30B may be pulled out and re-shaped to see what the

net shape might be and then can be re-inserted therein.

[00242] Similar to embodiments described herein above, Fig. 6A illustrates an overall method/workflow
for a method of carrying out a transseptal puncture procedure using the assembly 302, as described above. The
method disclosed herein provides one or more advantages associated with an assembly comprising an energy
delivery component that is provided separately from the rigid component. Details of the method are provided herein

below.

General Overview
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[00243] As a general overview, in one broad embodiment, as shown in Fig. 6A-6H, a method is
provided for carrying out a transseptal puncture, the method comprising: (1) Advancing a J-wire into the superior
vena cava, (il)advancing the sheath and dilator over the wire into the superior vena cava; (iii) removing the J-wire;
(iv) inserting the stylet/wire assembly within the dilator for the two finger position; (v) dropping down from the
SVC into the heart to find the fossa; (vi) tenting with the dilator; (vii) advancing stylet/RF wire assembly to
puncture position; (viii) puncturing and advancing the stylet/RF wire assembly until the stop within the dilator; (ix)
hold position and unlock RF wire; (x) advance wire to anchor; (xi) crossing the sheath and dilator over the RF wire;

and (xii) remove stylet.

[00244] More specifically, with reference again to Fig. 6A, a method is provided for carrying out a
transseptal puncture procedure using an assembly 302 comprising a flexible RF wire 10, a sheath 20, a standard
transseptal dilator 30B, and a stylet 60, the method comprises the following steps: at step 602, assembling stylet and
RF wire 10 outside the patient and locking them together; At step 604, [1] advancing the J-wire into the superior
vena cava (SVC) to gain access, as additionally illustrated in Figure 6B. The method additionally comprises the
following steps: at step 606, [2] advancing the sheath 20 and flexible dilator 30B combination over the J-wire into
the SVC, as shown in Fig. 6C; and at step 607, [3] removing the J-wire. Since a standard transseptal dilator 30B is
provided without an embedded reinforcing member, initial track up of the sheath 20 and dilator 30B may provide a
similar feel to the physician as a standard transseptal procedure. The method additionally provides an additional
step: at step 608, [4] inserting the stylet 60/RF wire 10 assembly 302 to a two finger position, as additionally shown
in Fig. 6C. The method additionally comprises: at step 610, [5] performing a drop down from the SVC into the heart
500 to locate the fossa, as shown in Fig. 6D. The stylet 60 defines the reinforcing member 34 and provides sufficient
stiffness to the assembly 302 to facilitate the drop down.

[00245] In some embodiments of the present disclosure dilator 30B is provided as a standard transseptal
dilator 30B. In other embodiments the dilator 30B may be softer or more flexible (or in other words less rigid) than a

standard transseptal dilator 30B.

[00246] More specifically, the reinforcing member 34 enables sufficient force transmission and torque to

allow the assembly 100 to engage the septum, as illustrated in Figure 6D.

[00247] In one such example, similar to the embodiments discussed previously, having the reinforced
member 34 (as defined by the stylet 60) as separate from and operable independently form the flexible RF wire 10
may additionally assist with repeatability of aspects of the procedure, if one or more steps in the procedure need to
be repeated. If the initial placement of the flexible RF wire 10 against the septum is not adequate after the drop
down, the sheath 20 and dilator 30B along with the stylet 60 [after decoupling from the RF wire] may be removed
partially or partially retracted and the flexible RF wire 10 may be repositioned within the superior vena cava (SVC)
and the drop down procedure may be repeated after re-advancement of the sheath 20/dilator 30B and the stylet 60

may be re-advanced over the RF wire 10 as outlined above.

[00248] Furthermore, in the embodiment described herein, a removable reinforcing member is provided in
that the stylet 60, and thus reinforcing member 34, is removable from and separable from the dilator 30B. By
providing a removable stiffening element by way of a removable stylet 60 may allow the stylet to impart different
curvatures. A variable system is provided where the location of the stylet 60 within the dilator 30B may be adjusted

to leverage a more preferential location for positioning against the dilator 30B against the fossa. As mentioned
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previously, the stylet 60 may be re-shapeable allowing and may be pulled out and manually reshaped. In some

such embodiments, after the drop down has been performed at step 610, the physician may assess whether the angle
of the stylet 60 and/or the assembly 300 is sufficient at step 612, prior to tenting. If the angle is not deemed to be
sufficient, the physician may pull out the stylet 60 and reshape the curve, at step 613. The procedure then may be
repeated starting at step 608 to step 612.

[00249] If the angle is deemed to be sufficient, at step 612, the method further comprises: at step 614
tenting with the dilator 30B. The reinforcing member 34 provides sufficient stiffness to the assembly 100 to enable
force to be imparted to the distal end of the assembly 100, thus enabling tenting with the dilator 30B. The method
additionally comprises the steps of: at step 616, advancing RF wire 10/ stylet 60 assembly to puncture position and
at step 618, [6] puncturing and advancing RF wire10/stylet 60 assembly until the stop within the dilator 30B, as
shown in Fig. 6E. The flexible RF wire 10 may provide the additional advantage of allowing the operator to push
hard without injury as the flexible RF wire 10 is more flexible.

[00250] The method additionally comprises: at step 620, holding the position and unlocking the RF wire
10 from the RF wire 10/stylet 60 assembly, and advancing RF wire 10 to anchor as shown in Fig. 6F. Similar to
Example 2, as outlined herein above, with respect to Figs. 4A-4G, in Example 3, as outlined with respect to Figs.
6A-6H, a removable reinforcement, the stylet 60 is provided that may facilitate streamlining the procedure. The
energy delivery component is provided as a flexible RF wire 10, where the stylet 60 is separable from and
removable from the flexible RF wire 10. This provides the additional advantage, in that the RF wire 10 may be
advanced independently from the stiffening component, to the left side. The step of [7] positioning of the RF wire
10 and advancement on the left side may provide similar advantages as outlined above for example 2, including
anchoring, enhanced safety, minimizing exchanges on the left side, and to facilitate trackability of additional
devices. The method additionally comprises the steps of: [8] crossing with the sheath 20/dilator 30B [and stylet 60]
on the left side 624 and removing or retracting the stylet at step 626. In some examples, the stylet 60 may cross over
to the left side together with the sheath 20 and dilator 30B. Alternatively, the stylet 60 may stay on the right side of
the heart while facilitating the sheath 20/ dilator 30B to cross through to the left side of the heart. This may provide
additional advantages (such as providing atraumaticity during crossing and while maintaining access to the left side)

not found in a method where the stylet 60 may cross over to the left side.

[00251] As such, in some embodiments, the removable reinforcement may be used in conjunction with but
separately from a sheath 20/dilator 30B assembly forming a reinforced support member that is usable in conjunction
with the RF wire 10 to facilitate force transmission and torque to ensure engagement with the septum and to
facilitate location of the fossa during the drop down procedure. The removable reinforcement [such as stylet 60]
may be unlocked from the RF wire 10 removed from the sheath/dilator assembly thereafter leaving the RF wire 10
and in some examples, the sheath and/or dilator to remain positioned within left atrium to facilitate additional device

exchanges.
Needle Assembly with stiffening member and flexibie puncture device
Stiffening member

{02821 As noted above, some exbodiment of present invention provide a needie assemibly for punciuring
tissug, the ncedle assenibly comprises a punctine device 110 flexible puncture device 112 {such as an RF guidewire

10 or a raechanical puidewire 118) for puncturing tissue aud a stiffening weraber (such as a supporting racmiber 130
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such as dilator 30A or a winforcing member 34 such as 2 stylet 60) for supporting the puuchure device, with
reference to Fig 1A, 1B and 3B-2{. The puncture device is capable of heing selectively usable 1n co~operation with

the stiffening member during a portion of the procedure and wherein the punchure device is nsable independently

o

therefrom during another portion of the procedure, 1n order 0 puncture tissue and to enhance procedural efficiency
by facilitating exchange and positioning.
[00253] In some such embodiments, as shown in Fig. 1B, the needle assembly comprises a flexible

puncture device 112 that comprises a mechanical puncture device 118. In some such embodiments, as shown in Fig,
1A the substantially flexible puncture device 112 comprises an energy based puncture device 114. In some
embodiments, as shown in Fig. 1A, the needle assembly provides a substantially flexible puncture device 112 that
comprises a substantially atraumatic tip (such as RF guidewire 10). In some embodiments, as shown in Fig. 1B, the
substantially flexible puncture device comprises a relatively sharp (distal) tip 118d. In some embodiments, as shown

in Figs. 1A, 1B, and 3A-3B, the stiffening member comprises a reinforcing member 34.

[00254] In one broad aspect, embodiments of the present invention provide a transseptal system to
facilitate a transseptal puncture procedure utilizing the inferior approach. The system involves converting a stiff
energy based puncture device into: (i) a flexible energy delivery component for delivering RF energy such as an RF
wire for puncturing using RF and (i1) a separate supporting member such as a reinforcing member for imparting
structural and mechanical support to the assembly and to provide sufficient torque transfer to enable the RF wire to
engage the septum and to facilitate advancement across the puncture site. As such, in some embodiments, the
systems of the present provide an RF wire and a reinforcing member that are separate from and removable from one
another to overcome the limitations associated with prior art needle based systems. In some such embodiments, the
systems of the present invention provide a work flow that may reduce the number device exchanges, facilitate
repeatability, provide adequate anchoring and enhance safety. Thus, in some embodiments, the system of the present
invention provides a decoupled system that functionally decouples the energy delivery component and provides a

flexible energy delivery component while providing structural support through a separate reinforcing member.

[00255] As an advantage, the reinforcing member is advanceable over the RF wire after positioning of the
RF wire allowing the RF wire to function as an exchange wire to help eliminate the need for a separate exchange
wire for gaining access into the heart. As such, the system enables a reduction in the number of device exchanges on

the right side by using a flexible energy delivery component such an RF wire that provides exchange capabilities.

[00256] As an additional advantage, the reinforcing member may be advanced selectively when stiffness is
required to complete aspects of the procedure for imparting structural and mechanical support to the assembly and to
provide sufficient torque transfer to locate the fossa to enable the RF wire to engage the septum to create the
puncture and to facilitate advancement/crossing to the left side after puncture. The reinforcing member is separate
from the RF wire and additionally provides the advantage of allowing repositioning of the RF wire within the SVC
to facilitate a repeat drop down procedure if necessary. More specifically, the reinforcing member can be removed
partially or withdrawn partially while maintaining the RF wire within the right side of the heart. This eliminates
exchange by eliminating the need for re-inserting an exchange wire, reducing procedural time and complexity. The
RF wire can be repositioned within the SVC enabling the reinforcing member to be re-advanced over the RF wire to

repeat the drop down procedure and to facilitate crossing after puncture.
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[00257] As a further advantage, the system enables removal of the reinforcement member after
puncture, enabling the energy delivery member, the RF wire to remain within the left atrium to facilitate anchoring

within the left atrium, trackability and to provide safety while advancing into the left side.
Example 3 [lockable stylet and RF guidewire]

[00258] As such some embodiments of the present invention provide a method is provided for carrying out
a transseptal puncture, the method comprising: Advancing a J-wire into the superior vena cava; advancing a sheath
and dilator over the wire into the superior vena cava; removing the J-wire; inserting a needle assembly comprising a
stylet and RF guidewire within the dilator at a two finger position; dropping down from the superior vena cava into
the heart to find the fossa; tenting with the dilator; advancing needle assembly to puncture position; puncturing and
advancing the needle assembly until a stop within the dilator;holding the position and unlocking the RF guidewire;
advancing the RF guidewire to anchor; crossing the sheah and dilator over the RF guidewire; and removing the

stylet.

[00259] As such, in some embodiments, the systems of the present invention provide a work flow that may

reduce the number device exchanges, facilitate repeatability, provide adequate anchoring and enhance safety.

[00260] The embodiments of the invention described above are intended to be exemplary only. The scope of

the invention is therefore intended to be limited solely by the scope of the appended claims.

[00261] It is appreciated that certain features of the invention, which are, for clarity, described in the context
of separate embodiments, may also be provided in combination in a single embodiment. Conversely, various
features of the invention, which are, for brevity, described in the context of a single embodiment, may also be

provided separately or in any suitable subcombination.

[00262] Although the invention has been described in conjunction with specific embodiments thereof, it is
evident that many alternatives, modifications and variations will be apparent to those skilled in the art. Accordingly,
it is intended to embrace all such alternatives, modifications and variations that fall within the broad scope of the
appended claims.  All publications, patents and patent applications mentioned in this specification are herein
incorporated in their entirety by reference into the specification, to the same extent as if each individual publication,
patent or patent application was specifically and individually indicated to be incorporated herein by reference. In
addition, citation or identification of any reference in this application shall not be construed as an admission that

such reference is available as prior art to the present invention.
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CLAIMS

1. An assembly for puncturing tissue, the assembly comprising:

a flexible puncture device for puncturing tissue, the flexible puncture device comprising an
RF guidewire comprising a distal electrode tip; and

a reinforced dilator comprising an inner polymer layer and an outer polymer layer
surrounding a hypo-tube, the hypo-tube being shapeable and configured to provide stiffness to
the flexible puncture device to enable force transmission to a distal end of the assembly;

wherein the flexible puncture device is capable of being selectively insertable within the
reinforced dilator to be selectively usable in co-operation therewith during a portion of a
procedure for puncturing tissue and wherein the flexible puncture device is usable independently

therefrom during another portion of the procedure to facilitating exchange and positioning.

2. The assembly of claim 1, wherein the flexible puncture device comprises an energy

delivery device that is operable to deliver energy for puncturing tissue.

3. The assembly claim 1, wherein the reinforcing member extends longitudinally between the

inner and outer polymer layer.

4.  The assembly of any one of claims 1-3, wherein the supporting member provides sufficient
stiffness to the flexible puncture device when the flexible puncture device is inserted therein to

enable torque to be transmitted to a distal end of the assembly.

5. The assembly of any one of claims 1-4, wherein a curved portion of the supporting
member is shapeable to enable the curve of the supporting member to be re-shaped and to be

reinserted therewith, in order to optimize the position of the assembly against a target tissue site.

6.  The assembly of any one of claims 1-5, wherein the supporting member comprises a

supporting member radiopaque marker.

7. The assembly of claim 6, wherein said marker comprises a radiopaque coil embedded

within one or more polymer layers at a distal tip thereof.

8.  The assembly of claim 7, wherein the flexible puncture device comprises:
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a device radiopaque marker at a distal end of thereof; and
wherein the device radiopaque marker is configured to co-operate with the supporting

member radiopaque marker to indicate a relative position of the flexible puncture device.

9. The assembly of any one of claims 1-8, further comprising:
a sheath for use with the reinforced dilator for use therewith during a portion of the

procedure.

10. The assembly of claim 9, wherein the assembly further comprises:
a locking mechanism to enable axial and rotational coupling of the dilator with the sheath

for a portion of the procedure.

11. The assembly of claim 10, wherein the dilator comprises a dilator hub and sheath
comprises a sheath hub, wherein the locking mechanism comprises one or more keys on the

dilator hub for co-operatively engaging with the sheath hub.

12.  The assembly of claim 8, wherein the assembly comprises:

a first configuration, where the flexible puncture device is positionable within the
supporting member assembly such that the device radiopaque marker is in alignment with the
supporting assembly radiopaque marker; and

a second configuration, where the flexible puncture device is advanceable within the
supporting member assembly such that the device radiopaque marker is substantially out of
alignment with the supporting assembly radiopaque marker;

wherein misalignment of the device radiopaque marker with the supporting assembly
radiopaque marker indicates positioning of an energy delivery portion of the flexible puncture
device beyond the supporting member assembly for positioning against a target tissue site for

puncture of tissue.

13.  The assembly of any one of claims 1-13, wherein the RF guidewire comprises a pigtail

wire.,

14. The assembly of claim 4, wherein the supporting member has a flexural rigidity of at least

0.0115Nm?
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15. The assembly of any one of claims 1-14, wherein the reinforcing member is configured

such that it retains a curve imparted on the supporting member.
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