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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. IC and ID 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;



la 

[0006] Fig. IF 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; 

[00071 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; 

[00081 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; 

5 [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 

10 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; 

15 [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 

20 [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 

25 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.  

30 [0025] These limitations may include one or more of: (1) need for a separate exchange wire togain access to 

the SVC resultininnmultiple device exchanges on the right side (2) the use of a needle may require multiple device 

exchanges in order to complete the procedure; (3) difficulty in correcting placement of the puncture device after 

insertion whin the ightatrium ifihe target location on te 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; (5) the puncture 

35 device may not provide sufficient atraumacity and may result in excessive force being applied to puncture tissue 

resulting in damage to tissue; (6) possible risk of'trauma to the structures within theleft atrium following picture
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due to the force ofadvanicement; (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 anchoring; and/or (9) trackability to allow additional devices to be 

tracked over thewire once in the left side.  

5 [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.  

10 [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 

15 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.  

20 [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 trauma to the structures within the left atrium followingpuncture due to the 

force of advancement (3)need for an additional exchange on the left side requiring removal of the needle and 

25 advancement ofanother wire (such as a pigtail wire) to facilitate anchoring, and/or trackability to allow additional 

dcvices10o be tracked over the wire once in left side 

[0031] Furthermore, current rigid energy-based devices used for puncturing tissue may also have one or 

more ofthe several limitations noted herein above.  

[0032] Inventors of the present invention have developed various embodiments of a novel system and 

30 method that invohes providing, in one broad aspect, a puncture device having wocomponents: separateae 

puncturing component or member and (2) a substantially rigid and/or stiff supporting member that is that is 

removable or independent from the puncturing component or member, allowing the supporting member to be used 

selecirvely with the punclung device.  

[0033] in some examples, the (1) separate puncturing component or mem ber comprises a subslaially 

35 flexible tissue puncturing component or member. In some such examples, the separate substantially flexible tissue 

puncturing component or member may be subsiatially atraumatic, Furthermore, in some exaples, he separate 

substantially flexible tissue puncturing component or member may have a relatively sharp component such as a 

relatively sharp distal tip component,
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[0034] In some embodiments, the Inventors of the present invention have developed a novel system that 

involesprovidingastiffenergy-based puncture device having two components: (1) a flexible [atraumatic] energy 

based puncturing device or member such as a radiofrequency (RF) wire and (2) a stiff supporting member such as a 

reinforcigtmetber, that is removable or independent from the flexible eergy based punctung devce.  

5 [0035] It another broad aspect, a novel assembly is provided including a decoupled needle assembly 

comprising: a (1) a substantially flexible tissue puncturing member or component for puncturing tissue (which may 

additioally be substantially atraumatic), and (2) a substantially stiff needle shaft for supporting the puncturing 

member that is selectively usable with it. In sone such enbodiments, the icedie shaft is substantially rigid to 

provide force transmission capabilities but lacks tissue puncturingcapabilities(inotherwordstheneedleshaftisstill 

10 sufficiently traumnaticso as iot to puncture tissue).  

[0036] Thus, some embodiueuts of the present iivention include separating the componentsof a 

puncture device into two independently operable components that form an assembly and thereby provide two 

separate and independent functionalities, (i) that ofpunturingtissuewithasubstantiallyflexibleadoratraumac 

component (such as a flexible energy delivery device but not limited thereto) and (ii) that of supporting the 

15 substantially atmumatic puncturing component using a sutstantialy stiff or rigid needle shaft Such embodients 

provide one or nore advantages not previously realized or realizableusing 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: 

20 [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] - enabling 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 

25 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 

30 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 

35 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 

5 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 prsenit invention provides several advantages corresponding to the 

10 aforementioned problems where providing subsantially flexible atraumaic puncture device such as an RF wire in 

combination with a separate or independent support member such as a substantially rigid needle shaft or a 

reinforcing member (for exampethat forms a substantially rigid needle shaft) that is selectively usable withthe 

substantially flexible atmumatic puncture device, provides the olowingadvantages: 

a) the system enables the reinforcing member to be advanced over the RF wire allowing the RF wire to 

15 function as an exchange wire, which may help stirewline work flowand reduce the number ofdevice exchanges on 

the right side of the heart, to help reduce procedural time and complexity; 

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

retraction or withdrawal ofthe Iinforcino member to enable re-positioning and/or re-advancementofthe IRF 

puncturing device such as the RF wire within the SVC without requiring an additional exchange; 

20 c) the system additionally enables removal of the reinforcing member after puncture: (i) to allow the RF wire 

to remain positioned wiithinthe left atrium1tohelp avoid the risk of trauma and/or (ii) to enable anchoring within the 

left side, without requiring an additional exchange, for example to enhance procedural safety or efficiency; andor 

(iii) to allow the RF wire to be maintained within the left atrium for trackabiliy or in other words to assist in 

subsequent device delivery or subsequently tracking devices over the RF wire. The benefit of minimizing 

25 exchanges, in addition to reducing time/steps, is minimizing risk of infection. This is particularly important on the 

left side ofthe heart, whereany unnecessary exchanges may lead to increased risk ofembolism, strokes, eic.  

[0045] As describedabove, in some embodiments, the substantial flexible tissue puncturing opponent 

or member is selectively usable with the substantially rigid supporting member. In some such examples, selectively 

usable refers othe substantially flexible energy based puncturing device being capable of being deachably sable 

30 or selectively insertable within or detachbly coupled to the supportig member in order to be used with the 

supporting member during a portion of the procedure and being removable, detachable or retractable from the 

supporting member, or otherwise usable independently from the supporting member during anotherportion ofthe 

procedure.  

[00461 In one broad aspect embodiments of the present invention comprise a needle assembly for 

35 puncturing tissue and enhancing procedural efficiency by facilitating exchange and posioning,the needle assembly 

comprising: a puncture device for puncturing tissue; and a supporting member for supporting the puncturedevice; 

Wherein the puncture device is capable ofbeing insertable within the supporting member and being selectively 

usable in co-operation tnerewith during a portion ofa procedure for puncturing tissue and wherein the puncture 

device isusable independently therefrom during another portion of the procedure.
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[0047] In another broad aspect, embodiments of the present invention comprise an assembly for 

puncturng tissue, te assembly conmrising: a substantially flexible putiure device for puncturing tissue; anda 

supporting member for supporting the substantially flexible puncturing device Wherein the substantially flexible 

puncture device is capable of being selectively insetabie Witlin tiesuportini member to be selectively usable in 

5 co-operation therewith during a portion ofa procedure for puncturingtissue and wherein the substantially flexible 

puncture device is usable independently therefrom during another portion of the procedure, in order to puncture 

tissue whuie facilitating exchange and positioning.  

[0048] In another broad aspect, embodiments of tihe present invention comprise an assembly for 

puncturing tissue, the assembly comprising:a substantially itexible energy delivery puncure device for puncturing 

10 issue via delivery of energy; and a supporting member for supporting the substantially fexible energy delivery 

puncture device; Wherein the substantially flexible energy delvy puncture device is capable of being selectively 

insertable within the supportingmember to be selectively usable in co-operation therewith during a portion ofa 

procedue for puncturing tissue and wherein the substantially flexible energy delivery puncture device is usable 

independentlytherefromduring another portion of the procedure, in order to facilitate exchange and positioning 

15 while providing substantially atraumatic puncture of tissue.  

[0049] In another broad aspect, embodiments of tile present invention comprise a needle assembly for 

puncturing issue, the needle assembly comprising: a flexible puncture device for puncturing tissue; and a stiffening 

member for supporting the puncture device; Wherein the puncture device is capable ofbeing selectively usable in 

co-operation with the stiffeningmember during a portion of the procedure and wherein the puncture device is usable 

20 independently therefrom during another portion ofthe procedure, in order o puncture tissue and to enhance 

procedural efficiency by facilitating exchange and positioning.  

[0050] In another broad aspect, embodiments of the present invention comprise a method for puncturing 

tissue, the method comprising the steps of: (i) 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 

25 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.  

[0051] In still another broad aspect, embodiments of the present invention comprises a method for 

30 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 

35 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 

5 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.  

10 [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 

15 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 

20 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 

25 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 

30 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 

35 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.  

5 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 

10 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 

15 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 

20 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 

25 disclosed in application number PCT/IB2013/060287 and publication number W02015019132, 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.  

[0062] In some embodinents of the present invention, an assembly is provided for puncturing tissue, where the 

assembly comprises a substantially flexible puncturing device (that is substaniaily atraumatic such as an energy 

30 based puncturing device) for puncturing tissue via delivery of energy. The assembly additionally comprises a 

supportingmember for supporting the substantially flexible puncturing device such as a rigid needle shaft. i some 

such examples, the supporing member comprises a reinforcing member (which may form the needle shaft) The 

supporting member is operable to be selectively usable with the substantially flexible puncturing device and is 

detachable or removable herefromn. Additionaly,he substania flemble puncturing device is opemble 

35 independently from the supporting member to puncture tissue. In some sucn examples, the substantially flexible 

puncturing device is an energy based deice for delivering energy to puncture tissue.  

[0063] In some such embodiments of the present invention, the substantially flexible energy based 

puncturing device is selectively usable in co-operation with the substantially rigid supporting memnberduring a 

portion of the procedure. Additional the substantially flexible energy based piucturing device is usable 

40 independently from the supporting member during another portion ofihe procedure.
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[0064] In some such examples, the supporting member is removablefromthesubstantiallyflexible 

energy based puncturing device during a portion of the procedure, to enable the substantially flexible energy based 

puncturing device to be used separately therefrom.  

[0065] The assembly enables the substantially flexible energy based puncturing device to be usable 

5 independently from the supporting member during a portion of the procedure and to be usable in co-operation with 

during a portion ofthe procedure. This facilitates exchange by allowing the flexible energy based puncture deviceto 

be usedforpunctuingtissue and as an exchange wire, facilitating exchange and additionalS provides the advantage 

of providig an atmumatic tip for puncturing tissue, as the substantial flexible energy based puncturing is 

substantial atramatic. The decoupling of the energy delivery portion of the assembly from the supporting 

10 member, additionally enables te supporting member to be removed if the flexible energy based puncturing device 

is not positioned at the desired target location enablingthe substantially flexible energy based puncturing deviceto 

be repositioied to enable tte supportng member to be r-advanced over the substantially flexible energy based 

puncturing device to facilitate positioning of thehenergy deliveryportio ofte flexible puncturingdeviceagainstthe 

desied target tissue location and may additionally reducing procedure complexity and enhance procedural 

15 efficiency.  

EXAMPLE 

Assembly comprising puncture device and supporting member 

[0066] In some embodiments, as shown in Figs. lA and iB, the present invention provides an assembly 

20 100 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 i10 is capable of 

being selectively usable in co-operation with the supporting member 130 during one or more portions orsteps ofthe 

procedure and the puncture device 110 is sable independently therefrom during another one or more portions or 

25 steps of the procedure, in order to pucture tissue. In some such embodiments, providing separate puncture device 

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

exchange ad positionting.  

[0067] With respect again to Figs. 1A and 1B, i some embodiments, an assembly 100 for puncturing 

tissue is provided, the assembly 100 comprising a substantially flexible puncture device 112 as discussed further 

30 terein below, fot puncturing tissue and a supporting meber 130 for supporting the substantially flexible pmcturing 

device. The substantially flexible puncture device 112. similar to the embodiment discussed herein above, is capable 

of being selectively insertable within the supporting member 130 to be selectively usable in co-operation therewith 

during a portion of theprocedure and where the substantially flexible puncture device 112 is usable independently 

therefrom during another portion of the procedure, in order to puncture tissue and to facilitate exchange and 

35 positioning. In soe such examples, the substantially flexible puncture device 112 comprises at energy delivery 

device that is opeable to deliver energy in order to puncture tissue. In some such examples, as described further in 

detail herein below, the supportingu member 130 comprisesa reinforcig member 34.  

[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 needle assembly, the puncture device comprises a substantially flexible puncture device 112, as shown in 

Fig. 1A and lB.  

[0069] In a specific example of the needle assembly, as shown shown inFig. 1A, the puncture device 110 

comprises a substantially traumatic distal tip 12d, whereinthe puncture device i10 is substantially atraumatic.  

5 With reference again to Fig. 1A, in some embodiments, the puncture device 110 comprises an energy based 

puncture device 114 such as a substantially flexible energy based puncture device 114 that has an energy delivery 

portion or component I14d atthe distal tip thereoffor delivering energy in order to puncture tissue. In a specific 

instance of this example, the puncture device 110 comprises a flexible (radiofrequency) RF guidewsire 10 that has a 

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

10 [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. IA, the puncture device 

Compnses a mechancal puncture device 18. In some such embodiments, of the needle assembly the mechanical 

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

15 [0072] In some such embodiments of the assembly 100 such as a needle assembly, as shown in Figs. IA 

and lB, 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 needle shaft 132 nay provide or has properties of a 

inechanical needli In a specific example, the reinforcing member [such as a metal hypo-tubej wth one or more 

20 polymer layers is structured to form a needle 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 embodiments of the present invention 

provided herein below are described with respect to an RF guidewire, but some such embodiment described herein 

may also be with other puncture devices such as a inechancal puncture devce such as a mechanical guidewir 

25 However, an RF guidewire may provide advantages not found in other puncture devices such as a mechanical 

guidewire 

Device Example 1 

Supporting Member comprising a needle shaft/reinforeed dilator 

30 [0074] In one broad aspect, embodinents of the present invention provide an assembly 100 for 

puncturing tissue, the assembly 100 comprises a substantially flexible energy based (or energy delivery) puncture 

device 114 for pncuntng tissue via delivery of energy and a supporting member 130 for supporting the 

substantially flexible energy deivery puncture device 114. The substantially flexible energy delivery puncture 

device I 4 is capable ofbeigselectively insertable within the supporting member 130to be selectively usable in 

35 co-operationtherewith during a portion of the procedure and wherein the substantially flexible energy delivery 

puncture device 114 is usable indepcndcntly theefrom during another portion of the procedure, in order to Facilitate 

exchange and positioniing while providing substantially atraunatic puncture oftissue. In an example the supporting 

member 130 comprises a reinforcing member 34.
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[0075] In one such example, with reference now to the embodiment illustrated in Fig. IA, 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 

5 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 substantially 

surroundedby Ihe one or more poly mer layers.  

Modified Electrode Tip 

10 [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 electrodetip 10dfor delivering 

radiofrequency energy in order to puncture tissue. In some such embodiments, the distal electrode tip 10d is 

substantialy atraumatic to reduce thepressum exerted onthe tissue. I ot such example the disal electrodetipof 

the RF guidewire 10 comprises a substantially dome-shaped electrode tip that is substantially atrauatic to reduce 

15 te pressure exerted OF the tissue.  

[0077] In some such examples, with reference to Fig. IA, the RF guidewire 10 may comprise a cylinder 

as shownby 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 

20 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 RF guidewire 10 may reduce the amount of 

pressutrehat is exerted by the distal tip onithe issue to make the tip moareraumatic, so a force exerted by the distal 

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

25 [0078] More specifically, with reference to Figs. IA and IC, 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 one or more polymer layers 38 

defining a polymer shaft39 of dilator 30A, where the reinforcing member 34 is substantially surroundedby the one 

or more polymer layers 38.  

30 [0079] in some such embodiments of the present invention, an assei3y 100 is provided for puncturing 

tissue, where the supporting member 130 comprises a needle shaft 132 where the needle shaft 132 comprises the 

reinforcing member 34 and one or more polymer layers 38, wherethe reinforcing member 34 is substantially 

surrounded by the one or more polymer 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 

35 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. IC. More specifically, Fig. IC 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 such as an 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 

5 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 

10 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 exteriorby 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 

15 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 outertubular 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 

20 longitudinally within the one or more polymer layers, for example, within the inner and outer tubular members 35, 

37, as shown in Fig. IC. 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. IC, the one or more 

25 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 

30 inner and outer tubular members 35, 37 shown in Fig. ID (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 

35 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 

5 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 

10 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 

15 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 

20 [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.  

25 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 

30 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 

35 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. IA, 

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 

5 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).  

10 [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.  

15 [0093] In some such embodiments, the assembly 100 further comprises a sheath 20, as shown in Fig. IA, 

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 

20 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.  

25 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 2 , for example about 0.0115Nm 2 . 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 2 to enable sufficient force 

30 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 2 to about 0.0145 Nm2 . 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 2 , for 

example about 0.0115 Nm 2. In a specific example, the reinforced dilator 30A has a flexural rigidity about 0.0085 

Nm2 to about 0.0145 Nm2. In one such example, the reinforced dilator 30A is the reinforced dilator 30A as provided 

35 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.  

5 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 2 , for example about 0.015 Nm2 to enable sufficient 

10 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 Nm2 to about 0.024 Nm 2 .  

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 

15 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 x10-6 Nm2 , for example about 4.76 x10-6 Nm2 . 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 x10-6 Nm2 to about 5.95 x10-6 Nm2 .  

20 [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 

25 a proximal portion flexural rigidity of less than about 0.00179Nm 2, for example about 0.00143 Nm 2 . In some 

embodiments of the present invention, RF guidewire 10 has a proximal portion stiffness or rigidity with a flexural 

rigidity of betweenabout 0.00107Nm2 to about 0.00179Nm 2 .  

[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 x10-6 to about 1.4 x10-3 Nm2 . In some 

30 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 

35 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 

5 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 

10 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 

15 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 

20 [00106] In some embodiments of the present invention, with reference now to Fig. IC, and assembly 100 

is provided that comprises a sheath 20 as shown in Fig. IA 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 

25 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. lE, 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 

30 for a portion of the procedure.In one example, as illustrated in Fig. IF, 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 

35 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 

5 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 

10 [00108] In some embodiments, as shown in Fig. IC and ID, 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 

15 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 

20 (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 

[00110] In some embodiments of the pmsent invention, a substantially flexible energy based puncturing 

device 114 is provided (such as an RF guidewire) that composes one or more device side adiopaque markers (or in 

25 other words one or more device radiopaque markers) at a distal end of thereof, for example, as shown in Figs. 3B 

and 3. In some such embodiments, as noted above, the supporting ember 130 also comprises a supporting 

member radiopaque marker at the distal end ofthe supporting member 130 (as shown in Figs. IC and ID). In some 

such embodiments, similar to the embodiments shown in Figs. 3B and 3C, the one or more device radiopaque 

markers 12 are configured to co-operate with the supporting member radiopaque marker 42 to indicatethe relative 

30 position of the substantially flexible energy based puncturing device 114 (such as an RF guidewire 10). The 

embodiment, shown in Figs. 3B and 3Cilustate a dilator 30 that is provided separately from a stylet 64.  

However, in altenative embodiments as described currently the stylet 64 may be a reinforcing member 34 that is 

provided within a dilator 30A, 

[00111] In some such embodiments, the assembly 100 comprises an initial configuration I10A, where the 

35 substantially flexible energy based puncturing device 114 (such as an RF guidewire 10) is positionable within the 

supporing member 130 such thit the one or more device radiopaque markers 12 are not in aliginment with he 

supporting member 130 radiopaque marker 42, as shown nFig 3A. In some such examples, multiple radiopaque 

markers may be visible under imaging, including the one or more device radiopaque markers 12 and the supporting 

icmiber radiopaqie marker 42.
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[00112] In some such embodiments, the assembly 100 comprises a first configuration 10013, as 

own in Fig. 3B where the substantially flexible energy based puncturing device 114 (suchas an RF guidewire 10) 

is positionable within the supporting member 130 such that the one or more device radiopaque markers 12 are in 

alignment with the supporting member 130 radiopaque marker 42, as shown in Fig. 3B, In some such examples, a 

5 single radiopaque marker may be visible under imaging includingthe one or more device radiopaque markers 12 

and the supposing member radiopaque marker42 that may be arranged in close proximitytooneanother] 

[00113] The assembly 100 additionally has a second configuration 100B, where the substantially flexible 

energy based puncturing device 114 (such as an RF guidewire 10) is ositionable/advanceable within the supporting 

member 130 such that the one or more device radiopaque markers 12 are substantially not in alignment or 

10 misaligned withthe supporing member radiopaque marker 42, In some such examples, tle misalignment of the one 

or more device radiopaque markers 12 with the supporting member radiopaque marker 42 indicates positioning of 

anenrgy delivery portion I 14d ofthe flexible enegy based puncturing device 114 (such asan RF electrode tip 0d 

oftan RF guidewire 10) beyond tie supporting member (for example distal to the distal tip or end ofthe supporting 

nenber 130) for positining against a target tissue site for puncture of tissue. In some such examples, similar to Fig 

15 3A. muitple radiopaqume arkers mnay be visible under imaging [including the one or more device radiopaque 

markers 12 andt supporting tm m nberradiopaquc marker 42, where the one or more device radiopaque markers 12 

are positioned distally to the supporting member diopaque marker 42, indicating that the distai electrode tip 10d is 

positioned against a target tissue site (suchas the septum ofthe heart) for puncturing the tissue.  

[00114] In some such examples, the sheath 20, and dilator 30A as well as the reinforcing member 34 are 

20 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 

25 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.  

Blunt Dilator tip [Example 1] 

30 [00115] In sonic embodiments of the present invention, the supporting member 130 comprises a 

substantiallyblunt distal tip or edge 143, asshown in Fig. I A, in order to provide a substantially atraumaticxdistal tip 

143, while providing the advantages of a substantially rigid or stiff supporting member 130 (such as by providing 

the reinforcing member 341) therein. In some such embodiments, as noted above, a reinorced dilator 30A is 

provided, with reference again to Fig. IA. The dilator 30A in some instances comprises a substantially blunt distal 

35 tip or edge 144 in order to provide a substantially atraumatic distal tip 144. In some such embodiments, the 

reinforced dlaor 30A comprises a substantially tick distal wali along the distal tip 144 where the distal tip 144 is 

defined by a substantially rounded distal tip edge. in some such embodiments, the dilator 30A provides advantages 

of a dilator by providing a substantially atraumnatic distal tip and additionally atapered profile at te distal tip to 

provide ease oftrackability and crossing while providingadvantages associated with providing a substantially rigid
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body by providing substantially rigid component (such as a reinforcing member 34 hemin) in addition to 

enabling use of an RF guidewire 10 for one or more of positioning, tracking devices, puncturing andanchoring.  

[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 

5 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 

10 [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 

15 (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 

20 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 

25 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 

30 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 

35 [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 

5 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.  

10 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 

15 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.  

20 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 

25 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 

30 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 

35 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, 

5 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 

10 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 

15 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, 

20 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 

25 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 

30 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 

35 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 

element 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 

5 reinforced dilator 30A where the reinforced dilator 30A comprises the reinforcing member 34, where the step of 

positioning is performed using the reinforced dilator 30A 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

10 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.  

15 [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 

20 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 

25 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 

30 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 

electro-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 

35 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 

5 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 

10 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.  

15 [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, (ii)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 

20 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 

25 202, [1] advancing the RF wire into the superiorvena 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 

30 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.  

35 [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 

5 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.  

10 [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 

15 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 

20 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 

25 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 

30 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 

35 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 

40 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 

5 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] 

10 [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 

15 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.  

20 [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 

25 the sheath and dilator over the RF wire.  

EXAMPLE2 

[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 

30 embodiments described herein above, the assembly 300 provides a puncture device such as a substantially flexible 

energy delivery puncture device 114 for puncturing tissue via delivery of energy (such as flexible RF guidewire 10 

and a a suppring member for supporting the substantially flexible energy delivery punctum device, such as a 

separate reinforcing member 34. In some such examples, the supporting enmber comprises a reinforcig member 

34. In some such embodiments, the substantially flexible energy delivery puncture device 114 (such as RF 

35 guidewim 10) is capable ofbeingselectively insetable withinthe siipportig member 130 .o be selectvely usable in 

co-operation therewith during a portion of the procedure and wherein the substantially flexible energy delivery 

puncture devce 114 (such as RF guidewire 10) is usable independentiy therefrom duing another portion of' he 

procedures order to facilitateexchangeandpositioning while providing substantially atraumatic puncture of 

tissue.



WO 2018/083599 PCT/IB2017/056777 

26 

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 

5 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 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 dilator30B that is usable with the supporting member 130 to 

form a supporting member assembly 134 for selecirve use tewitih during portion ofthe procedure, as shown in 

Fig. 3B. In some such embodiments, as noted above, the supporting member 130 comprises a stylet 60 defining the 

15 reinforcing member 34. In some examples, a dilator 30B is provided that is usable wit the sviet 60 for selecivve use 

there-with to form a stylet assembly 164, as shown in 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 embodiments, the RFguidewire 10 is capable of 

20 being selecively usable in co-operation with the stylet 60 (forexample bybeing selectively being coupled thereto) 

during aportion of the procedure, and the RF guidewire 10 is usable indepedently 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 tissue.  

Supporting member/Reinforcing member shape-ability 

25 [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 

30 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 

35 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 

5 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 

10 member 34 is provided separately from and is removable fromboththe flexible RF wire 10 andthe 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 

15 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 

20 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 embodiments discussed previously with 

25 respect to assembly 100, the assembly 300 comprises a sbsiaaly flexibleenergy based puncturing device 14 

(such as the RF guidewire 10) that comprises one or more device radiopaque markers 12 at a distal end ofthereof.  

Additionally, the supporting member assembly comprises one or more supporting assembly radiopaque markers 42 

atthe distal end of'a supportingmemniber assembly 134 (for example comprising a separate reinforcing member 34 

suchas a stylet 60 anda puncture device 110 suchas a substantially flexible energy based puncturing device 114. In 

30 one such example, the supporingassembly radwpacue marker 42 is provided on the dilator 30B ofthe supporting 

member assembly 134. I some such examples, one or m ore device radiopaque markers 12 are configured to o

operate withthe supponmg assembly radiopaque marker 42 to indicate the relative position of the substantially 

flexible energy basedpuctrngdevice114 

[00167] In some such embodiments, theassembly 300 comprises an initia configuration 100A. where the 

35 substantially flexible energy based punciuing device 14 (such as an RF guidewire 10) is positionable within the 

supportig me berasseb134suchthat the one or more device radiopaque markers 12 are ot inalignmentwith 

the supporting assembly radiopaque marker 42, as shownin Fig. 3A. In some such examples, multiple radiopaque 

markers may be visible underimaging, including the one or more device radiopaque markers 12 and the supporting 

member radiopaque marker 42.
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[00168] The assembly 300 additionally has a first configuration loom where the substantially 

flexible energy based puncturing device 14 is ositionabewithinthe supporting member assembly 134 such that 

the one or more device radiopaque markers12 are in alignment with the supporting assembly radiopaque marker 42.  

in some such exapIe, a single radiopaque marker may be visible under imaging [including theone or more device 

5 radiopaque markers 12 and the supporting member Mdiopaque marker 42 that may be aminged in close proximity to 

one anoher].  

[00169] The assembly 300 additionally has a second configumation 100B, where the substantially flexible 

energy based puncturing device 114 (such as RF guidewire 10) is positioabe/advanceabewithin the supporting 

member assembly 134 such that the one or rnore device radiopaque markers 12 are substantially not in 

10 alignmnent/misaligned with the supporting assembly radiopaque marker 42. In some such examples, the 

misalignment of the one or more device radiopaque markers 12 with the supporting assembly radiopaque marker 42 

indicates positioning of a energy delivery portion 14 (such as electrode distal tip 1d or also referred to as distai 

electrode tip ld) of the flexible energy based puncturing device 114 (such as an RF guidewire 10) beyond the 

supporting member assembly 134 (for example distal to the distal tip or end of the supporting member 130) for 

15 positioning against target tissue site forpuncture oftissue.  

[00170] With reference now to Fig. 3A, similar to embodiments shown in Fig. 3A and discussed 

previously, multiple radiopaque markers may be visibleunderinaging including the one or more device radiopaque 

markers 12 and the supporting member radiopaque marker 42, where the one or more device radiopaque markers 12 

are positioned distally to the supporting member radiopaque marker 42, indicating that the distal electrode tip 10d is 

20 positioned against a target tissue site (suchas the septum ofthe heart) forpuncturingthe 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 

25 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 

30 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 diameterthat is sufficient to accommodate 

35 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 

5 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" 

10 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 

15 [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 

20 (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 

25 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 

30 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 

35 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 

5 [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) 

10 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 

15 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.  

20 

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 

25 [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 

30 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 

35 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 

5 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 

10 [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 

15 [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 

20 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).  

25 [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.  

30 [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 

35 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 

5 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 priorto 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 

10 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 

15 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 

20 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.  

25 [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 

30 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, (ii)advancing the sheath and dilator over the wire into the superior vena cava; (iii)inserting the stylet in the 

35 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; (viii) 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.  

5 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.  

10 [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 

15 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 

20 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 

25 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 

30 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 

35 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 

40 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 

5 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 

10 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 

15 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.  

20 [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 

25 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 

30 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 

35 [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 

40 advancing RF wire; crossing the sheath and dilator over the RF wire; and removing the stylet.
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EXAMPLE3 

[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.  

5 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 

10 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 enbodiments of the present invention, with reference now to Figs. 5A and 5B, the 

assembly 302 further comprises a locking feature 75 to allow the flexible energy based puncturing device 114 (such 

15 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 

20 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 

25 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 

30 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.  

35 [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.  

5 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 outerjacket. 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 

10 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 maybe a J-tip wire 

15 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 R guidewire] 

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

20 [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 

25 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 

30 [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.  

35 [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 

5 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 

10 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 

15 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) 

20 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 

25 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 

30 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 

35 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 

5 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.  

10 [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 

15 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 

20 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 

25 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 

30 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 

35 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.  

5 [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.  

10 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 priorto the step of puncturing [5], as shown in Fig.  

6E.  

15 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 

20 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.  

25 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 

30 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 

35 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: (i) Advancing a J-wire into the superior 

vena cava, (ii)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 

5 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 

10 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 

15 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 

20 500 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.  

25 [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 

30 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.  

35 [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 

5 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 

10 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 

15 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 

20 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 

25 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 

30 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.  

35 Needle Assembly with stiffening memberand flexible puncture device 

Stiffening member 

[00252] As notedabove, some embodiment of present invention provide a needle assembly for puncturing 

tissue, the needle assembly comprises a puncture device 110 flexible puncture device 112 (such as an RF guidewire 

10 or a mechanical guidewire 118) for puncturing tissue and a stiffening member (suchas a supporting member 130
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such as dilator 30A ora reinforcing member.34 such as a sty'et 60) for supportng the pucture device, with 

reference to Fig. 1A, IB and 3B-3CThe puncture device is capable of being selectively usable in co-operation with 

the stiffening member during a portion of the procedure and wherein the puncure device is usable independently 

therefrom during another portion of the procedure, in order to puncture tissue and to enhance procedral eficiency 

5 by facilitating exchange and positioning.  

[00253] In some such embodiments, as shown in Fig. iB, the needle assembly comprises a flexible 

puncture device 112 that comprises a mechanical puncture device 118. In some such embodiments, as shown in Fig.  

IA the substantially flexible puncture device 112 comprises an energy based puncture device 114. In some 

embodiments, as shown in Fig. IA, the needle assembly provides a substantially flexible puncture device 112 that 

10 comprises a substantially atraumatic tip (such as RF guidewire 10). In some embodiments, as shown in Fig. iB, the 

substantially flexible puncture device comprises a relatively sharp (distal) tip 118d. In some embodiments, as shown 

in Figs. IA, iB, 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 

15 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 (ii) 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 

20 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 

25 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.  

30 [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 

35 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] 

5 [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 

10 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.  

15 [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 

20 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 

25 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 anyone 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 2.
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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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