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(54) Title: GUIDEWIRE

(57) Abstract: According to an embodiment of the present
100 disclosure, a guidewire for performing medical procedures

may include a central core. The central core may include a
first region having a first width and a distal surface. The
central core may also include a second region distal to the
first region. The second region may have a second width dif
ferent than the first width. The second region may also have
a proximal surface. At least a portion of the distal surface of
the first region may be angled relative to a portion of the
proximal surface of the second region. The guidewire may
also include a first covering surrounding the first region.
The first covering and the first region may form a first
covered region having a third width. The guidewire may
also include a second covering surrounding the second re
gion. The second covering and the second region may form
a second covered region having a fourth width. The third
width and the fourth width may be substantially equal.
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GUIDEWIRE

DESCRIPTION OF THE DISCLOSURE

Cross-Reference to Related Applications

[0001] This application claims the benefit of U.S. Provisional Application

No. 61/842,692, filed July 3 , 2013, the disclosure of which is incorporated herein by

reference in its entirety.

Field of the Disclosure

[0002] Embodiments of the present disclosure generally relate to medical

devices and associated methods of use. In particular, embodiments of the present

disclosure relate to guidewires for use in medical procedures.

Background of the Disclosure

[0003] During certain medical procedures, a guidewire may be used to

access a target area of a patient's body. Accessing the target area with the

guidewire may include navigating the guidewire through tortuous passages and/or

openings of the patient's body. Once in position, the guidewire may facilitate

movement of another medical device to the target area. For instance, the guidewire

may be inserted through the patient's body to the target area, and may act as a rail

or support to facilitate delivery of a catheter, stent, cannula, endoscope, cutting

device, retrieval basket, or the like, to the target area.

[0004] In one type of procedure, a guidewire can be used to access a bile duct

in the patient's body. Next, a medical device may be advanced over the inserted

guidewire and toward the bile duct, using the inserted guidewire as a rail. The

characteristics of the guidewire may have an effect on how efficiently these, and

other procedures, can be performed. For example, if the guidewire is too thick, it

may be difficult to gain entry into the bile duct. If the guidewire is too thin, it may not



be rigid enough to support the medical device, and may be easily bent so as to

withdraw from the bile duct.

[0005] Therefore, guidewires having performance-enhancing characteristics

are desired.

SUMMARY OF THE DISCLOSURE

[0006] According to an embodiment of the present disclosure, a guidewire for

performing medical procedures may include a central core. The central core may

include a first region having a first width and a distal surface. The central core may

also include a second region distal to the first region. The second region may have a

second width different than the first width. The second region may also have a

proximal surface. At least a portion of the distal surface of the first region may be

angled relative to a portion of the proximal surface of the second region. The

guidewire may also include a first covering surrounding the first region. The first

covering and the first region may form a first covered region having a third width.

The guidewire may also include a second covering surrounding the second region.

The second covering and the second region may form a second covered region

having a fourth width. The third width and the fourth width may be substantially

equal.

[0007] According to another embodiment of the present disclosure, a

guidewire for performing medical procedures may include a central core. The central

core may include a first region having a first width and a distal surface. The central

core may also include a second region distal to the first region. The second region

may have a second width different than the first width. The second region may also

have a proximal surface. At least a portion of the distal surface of the first region

may be angled relative to a portion of the proximal surface of the second region.



The central core may also include a third region distal to the second region. The

third region may have a third width different than the second width. The central core

may also include a fourth region distal to the third region. The fourth region may

have a fourth width different than the third width. The guidewire may also include a

first covering surrounding the first region. The first covering and the first region may

form a first covered region having a fifth width. The guidewire may also include a

second covering surrounding the second region and at least a portion of the third

region. The second covering and the second region may form a second covered

region having a sixth width. The fifth width and the sixth width may be substantially

equal. The guidewire may also include a third covering surrounding the fourth region

and at least a portion of the third region.

[0008] According to another embodiment of the present disclosure, a method

of using a guidewire to introduce a medical device to a target area in a patient's body

may include inserting the guidewire to the target area through the patient's body.

The method may also include inserting a distal tip of the guidewire into an opening at

the target area of the patient's body. The method may also include inserting a

tapered region of the guidewire, proximal to the distal tip, into the opening. The

method may also include identifying when a proximal end of the tapered region has

reached the opening. The method may also include advancing a medical device

over the guidewire to the target area while the distal tip and the tapered region

remain in the opening, once the proximal end of the tapered region has reached the

opening.

[0009] Additional characteristics, features, and advantages of the described

embodiments will be set forth in part in the description that follows, and in part will be

apparent from the description, or may be learned by practicing the disclosure. The



disclosed subject matter can be realized and attained by way of the elements and

combinations particularly pointed out in the appended claims.

[0010] It is to be understood that both the foregoing general description and

the following detailed description are exemplary and explanatory only, and are not

restrictive of the described embodiments, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[001 ] The accompanying drawings, which are incorporated in, and constitute

a part of this specification, illustrate exemplary embodiments of the present

disclosure and, together with the description, serve to explain the principles of the

disclosure.

[00 2] FIG. 1 is an illustration of a system, including an exemplary guidewire,

placed inside the body of a patient, in accordance with principles of the disclosure;

[0013] FIG. 2 is a cross-sectional view of the guidewire of FIG. 1, in

accordance with principles of the disclosure;

[0014] FIG. 2A is an enlarged view of an area "A" of FIG. 2 , in accordance

with principles of the disclosure;

[0015] FIG. 2B is a close-up view of a joint region of the guidewire of FIG. 1, in

accordance with principles of the present disclosure.

[001 6] FIG. 3A illustrates exemplary dimensions of regions of the guidewire of

FIG. 2, in accordance with principles of the disclosure;

[0017] FIG. 3B illustrates exemplary amounts of a tungsten filler used in the

guidewire of FIG. 2 , in accordance with principles of the disclosure;



[0018] FIG. 3C illustrates exemplary materials for a coating and exemplary

coating thicknesses for the guidewire of FIG. 2 , in accordance with principles of the

disclosure; and

[0019] FIG. 3D illustrates exemplary materials for a covering, and exemplary

ways to construct coverings for the guidewire of FIG. 2 , in accordance with principles

of the disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0020] Reference will now be made in detail to embodiments of the present

disclosure, examples of which are illustrated in the accompanying drawings.

Wherever possible, the same reference numbers will be used throughout the

drawings to refer to the same or like parts.

[0021] FIG. 1 is a schematic view of a system 100, inserted into a region of a

patient's body including, for example, a patient's duodenum 101 . The system 100

may include a longitudinal shaft 102, such as a sheath, catheter, endoscope, or the

like, with the longitudinal shaft 102 terminating at a distal end 104. The shaft 102

may include a central lumen (not shown) configured to receive one or more medical

devices. The shaft 02 may also include a side opening 108 in communication with

the central lumen. An elevator 109 may be positioned at the side opening 108. When

a medical device exits from the side opening 108, the elevator 109 may be moved

(e.g., raised, lowered, rotated, and/or tilted) to facilitate positioning of the exiting

medical device.

[0022] A guidewire 106 may be introduced into a central lumen of a cannula or

sphincterotome 105. The guidewire 106 and sphincterotome 105 may be inserted

into a proximal portion (not shown) of the shaft 102, and may be advanced through



the central lumen of the shaft 102, toward the side opening 08. The

sphincterotome 105 and the guidewire 106 may emerge from the opening 108, and

may extend through or otherwise engage the elevator 109. As the sphincterotome

105 and the guidewire 106 extend from the opening 108, the elevator 109 may be

moved to facilitate positioning of the sphincterotome 105 and the guidewire 06. For

example, the elevator 109 may be tilted to redirect the sphincterotome 105 and the

guidewire 106 to align with an opening, such as the patient's papilla 103. As the

sphincterotome 105 and the guidewire 06 extend further out from the opening 08,

portions of the guidewire 106 may be extended from the sphincterotome 105 so that

those portions of the guidewire 106 may enter the papilla 103, and may proceed into

the patient's bile duct 107. The sphincterotome 105 may be removed after the

guidewire 06 has been inserted, by being withdrawn proximally from the guidewire

106. The guidewire 106 may act as a rail or support for introducing one or more

other medical devices, such as a catheter, cannula, stent, retrieval basket, snare, or

the like, to a target area of the patient's body. Further details of the guidewire 106

will be described in conjunction with subsequent figures.

[0023] FIG. 2 shows a cross-sectional side view of the guidewire 06 of FIG.

1. The guidewire 106 may include an elongated member 110 . The elongated

member 110 may be advanced to the target area through tortuous anatomy or a

narrow body lumen, such as through a portion of a patient's gastrointestinal tract.

The elongated member 110 may include an end portion 112. The end portion 112

may travel through a proximal opening (not shown) of the shaft 102, through the

central lumen (not shown) of the shaft 102, out the opening 108 of the shaft 102 (see

FIG. 1) , and to a target area.



[0024] In one embodiment, the end portion 12 of the elongated member 110

may include a wire core 113. The core 113 may have a first region 114, a second

region 118 , a third region 120, and a fourth region 124. In one embodiment, each of

the regions may have a diameter different than diameters of the other regions. The

core 1 3 may be made of, for example, any suitable biocompatible material, which

may include, but is not limited to, metals, metal alloys, polymers, reinforced polymer

composites, or the like. In some embodiments, the core 113 may be formed from

one or more shape memory alloys, such as nitinol.

[0025] The first region 114 may extend to a proximal end (not shown) of the

guidewire 106. A first covering 122 (FIG. 2A) may be applied over the first region

114. The first covering 122 may be substantially thin to minimize the incremental

increase in the outer diameter of the first region 114. In one embodiment, the first

covering 122 may be between approximately 0.0001 to 0.0010 inches thick. In

another embodiment, the first covering 122 may be between approximately 0.0002 to

0.0004 inches thick. In yet another embodiment, the first covering 122 may be

approximately 0.0004 inches thick. In yet another embodiment, the first covering

122 may be approximately 0.0007 inches thick. At the proximal end of the guidewire

106, the first covering 122 may include a modified surface finish for enhanced grip

and control when grasped by a user.

[0026] The first covering 122 may be made of parylene, polyimide,

polytetrafluoroethylene (PTFE), a PTFE blend, fluorinated ethylene propylene (FEP),

a FEP blend, epoxy FEP, perfluorinated ethylene-propylene copolymer (EFEP), an

EFEP blend, or any other suitable coating. These types of coatings may be low-

friction or lubricious, reducing impediments to the sliding of medical devices over the

guidewire 06, while also helping to preserve the straightness of the guidewire 106.



In one embodiment, the first covering 122 may be a PTFE spray coating. Exemplary

materials for first covering 22, and exemplary thicknesses for first covering 22, are

illustrated in FIG. 3C.

[0027] It is contemplated that in one embodiment, the first covering 122 may

include a plurality of layers (not shown). Each of the layers may extend

circumferentially around the core 13 in the first region 14. The layers may have

substantially equal thicknesses. However, it is also contemplated that one or more

of the layers may have a thickness different than a thickness of another of the one or

more layers.

[0028] The second region 8 extends distally from the first region 1 4 . The

second region 118 may have a different diameter than the first region 114. For

example, the second region 18 may have a smaller diameter than the first region

14. It is also contemplated that one or more portions of the second region 118 may

have a smaller diameter than the first region 114 , and one or more portions of the

second region 1 8 may have a larger diameter than the first region 114.

[0029] Exemplary diameters for portions of the core 113 , such as the first

region 114 and the second region 118, are shown in TABLE 1 (FIG. 3A). It is

contemplated that any combination of diameters in Table 1 may be used to make the

guidewire 06. It is also contemplated that other diameters may be used. For

example, it is contemplated that the guidewire 106 may have a diameter in a range

of approximately 0.025 inches to 0.035 inches. It is also contemplated that the

guidewire 106 may have a diameter of approximately 0.0 4, 0.0 8, 0.021 , or 0.038

inches. The diameter of the core 113 and any coverings thereon may be

selected/adjusted to produce a guidewire with any desired diameter.



[0030] The diameter of the first region 4 may be substantially constant from

one end of the first region 114 to the other. The diameter of the second region 18

may also be substantially constant from one end of the second region 118 to the

other. When the second region 118 has a smaller diameter than the first region 114 ,

the smaller diameter of the second region 118 may give that region more flexibility

than the first region 114, which may facilitate navigation of the distal portion 112

through body openings and tortuous anatomy. Further, the smaller diameter of the

second region 118 may provide space for a second covering 132 to encompass the

second region 118, without having the second covering 132 extend radially beyond

an outer diameter defined by the first covering 122. As such, the second covering

132 may have a different thickness than the first covering 122. The second covering

132 will be described in more detail below.

[0031] The first region 114 and the second region 118 may meet at a

transition region 1 6 . As shown in FIG. 2A, the transition region 116 may include a

surface 16a, defined by a distal end face of the first region 114, and a surface 116b

forming part of a proximal end portion of the second region 118. The surfaces 116a

and 116b may be angled relative to one another. For example, in one embodiment,

the angle between the surfaces 116a and 116b may be between approximately 45

degrees and approximately 135 degrees. In another embodiment, the angle

between the surfaces 116a and 116b may be between approximately 70 degrees

and approximately 110 degrees. In another embodiment, the angle between the

surfaces 116a and 116b may be substantially perpendicular. The junction 16c

between the surfaces 116a and 116b may include a sharp corner. It is also

contemplated that the junction 16c may include a curved portion, with the size of

the curved portion being minimized to ensure that the proximal end portion of the



second covering 132 is not pushed radially outward by the junction 16c. The

transition region 116 may extend circumferentially around the elongated member

110.

[0032] It is contemplated that the transition region 116 may be located

between approximately 5 cm and approximately 90 cm from a distal end of the

fourth region 124. In another embodiment, the transition region 116 may be located

between approximately 50 cm and approximately 70 cm from the distal end of the

fourth region 24. In another embodiment, the transition region 1 6 may be located

approximately 60 cm from the distal end of the fourth region 24. In yet another

embodiment, the transition region 116 may be located between approximately 35 cm

and approximately 70 cm from the distal end of the fourth region 124. For example,

the transition region 116 may be located at approximately 25 cm from the distal end

of the fourth region 124.

[0033] It is also contemplated that the transition region 116 may include a

plurality of small transition regions, forming a plurality of steps (not shown). Each of

those steps may include surfaces similar to the surfaces 16a and 116b, having

characteristics similar to those of the surfaces 116a and 116b described above.

[0034] A third region 120 may extend distally from a distal end of the second

region 118 , to a proximal end of the fourth region 124. A diameter of the core 113 in

the third region 20 may differ from a diameter of the core 113 in the second region

18, and/or may vary in a distal direction. For example, the diameter of the core 113

in the third region 120 may decrease in the distal direction, such that the third region

120 may form a taper between the distal end of the second region 118 and the

proximal end of the fourth region 24. The taper may include a smooth, sloped

surface, and/or a sloped surface formed by a plurality of steps. It is also



contemplated that the diameter of the core 1 3 in the third region 120 may decrease

in the distal direction over a first portion, and increase or remain constant in the distal

direction over a second portion.

[0035] It is contemplated that the distal end of the third region 20 may be

approximately 10 cm from a distal end of the fourth region 124. The core 113 in the

transition region 116 is steeper than the third region 120, in that the transition region

116 undergoes its change in diameter over a shorter distance than the distance in

which the third region 120 undergoes its change in diameter.

[0036] The fourth region 124 extends distally from the distal end of the third

region 120. The diameter of the core 113 in the fourth region 24 may be

substantially constant from one side of the fourth region 124 to the other, and/or may

be less than the diameter of the core 3 in the third region 20. It is also

contemplated that the diameter of the core 113 in the fourth region 124 may vary.

For example, the diameter may increase over a portion of the fourth region 24,

and/or may decrease over a portion of the fourth region 24 .

[0037] The dimensions of the fourth region 124 may facilitate entry of the

fourth region 124 into a body opening, such as the papilla 103. The dimensions of

the core 113 in the fourth region 124 may also be configured such that when a distal

end of the fourth region 24 encounters an obstruction or constriction in a body

lumen, such as in the bile duct 107, the proximal end of the fourth region 124 may

bend, initiating formation of a loop. To form the loop, the distal portion 112 may

bend back on itself to form a "U" shape.

[0038] An area 127 lies where the proximal end of the fourth region 124 meets

the distal end of the third region 120, and marks the location where looping may

initiate. Proximal to the area 127, the diameter of the core 13 may begin to



increase in a proximal direction, giving the third region 120 its taper. As the diameter

of the core 113 increases, its strength and/or stiffness may also increase.

[0039] An area 29 lies where the proximal end of the third region 20 meets

the distal end of the second region 118. During use, once the distal portion 112 has

been inserted into an opening far enough, such that the area 129 is at the opening

(and the fourth region 24 and third region 120 are through the opening), the

inserted length of the distal portion 112 (e.g., the length of the fourth region 24 and

third region 120) may have sufficient strength and/or stiffness to allow introduction of

a medical device over the guidewire 106, and to the opening, without pulling the

inserted length out of the opening due to bending of the inserted length.

[0040] The sheath or second covering 132 may encompass the second region

18 and at least a portion of the third region 120. The second covering 132 may

have a thickness such that an outer diameter of the second covering 132 is

substantially equal to an outer diameter defined by the first covering 122. For

example, the thickness of the second covering 132 may be in the range of 0.002 to

0.003 inches. Further, any seam formed between the proximal end of the second

covering 132 and the first covering 122 and/or the surface 116a, may have a width of

0.005 inches or less. Furthermore, the second covering 32 may have a black and

yellow spiral color, or any other suitable outward appearance, to enhance its

visibility. The second covering 132 may be formed from a suitable flexible,

lubricious, and/or biocompatible material. Examples of materials may include one or

more of PTFE, FEP, EFEP, Tecothane, a polyether block amide like PEBAX, such

as 72D PEBAX, a polyamide material like Grilamid TR55, combinations of polymers,

and/or any other suitable materials. In some embodiments, the second covering 132

may be coated with a hydrophilic coating, to enhance lubricity. In some



embodiments, second covering 32 may be lubricious enough that a hydrophilic

coating may be omitted.

[0041] It is contemplated that in one embodiment, the second covering 32

may include a plurality of layers (not shown). Each of the layers may extend

circumferentially around the core 13 in the second region 118. The layers may

have substantially equal thicknesses. However, it is also contemplated that one or

more of the layers may have a thickness different than a thickness of another of the

one or more layers. It is also contemplated that one or more of the layers may

extend continuously across both the first region 4 and the second region 1 8.

One or more layers of the second covering 132 may increase the bond strength

between one or more other layers of the second covering 132 and the core wire 113.

[0042] In one contemplated embodiment, the second covering 132 may be

made of 72D PEBAX, without tungsten loading, the 72D PEBAX being coextruded

with an adhesive resin like BYNEL. In another contemplated embodiment, the

second covering 132 may be made of Grilamid TR55 coextruded with BYNEL. In yet

another contemplated embodiment, the second covering 132 may be made of a

monolayer of reflowed EFEP. Exemplary materials for second covering 132, and

exemplary construction processes for second covering 32, are illustrated in FIG.

3D.

[0043] A visual indicator 138 may be applied to the guidewire 106 to provide

an indication of the location of the area 129. The visual indicator 138 may be in the

form of a strip, band, or a coil, or any other suitable form. Additionally or

alternatively, the visual indicator 138 may include printed ink. It is also contemplated

that the visual indicator 138 may be radiopaque for viewing under fluoroscopy. For

example, the visual indicator 38 may include one or more of tungsten, platinum,



gold, tantalum, palladium, salts thereof, alloys thereof, or the like It is also

contemplated that the visual indicator 38 may be visible to the naked eye.

[0044] The visual indicator 138 may be positioned on the second covering

132, at least partially round the second covering 32, at least partially embedded

within the second covering 32, or positioned around the area 129, underneath the

second covering 132. The visual indicator 138 may be centered over the area 129.

For example, a center of the visual indicator 138 may be located a distance of

approximately 10 cm from the distal end of the fourth region 124. Alternatively, an

edge of the visual indicator 138 may be positioned over the area 129. It is also

contemplated that the visual indicator 138 may be at least partially raised from a

surface of the second covering 132, or may be flush with the surface of the second

covering 132.

[0045] The fourth region 124, and at least a portion of the third region 120,

may be encompassed by a substantially constant diameter third covering 130. The

third covering 130 (FIG. 2) may be applied over the core 113 in at least one of the

third region 120 and the fourth region 124. The third covering 30 may engage

surfaces of the core 113, and a distal end of the second covering 132. A joint 133

may be formed at the distalmost end of the second covering 132 and the

proximalmost end of the third covering 133. Material in the third covering 130 may

be reflowed with or blended with material from the second covering 132 to couple the

second and third coverings 130 and 132. The transition region between the second

covering 132 and the third covering 130 may extend around the third region 120.

For example, the transition region may extend circumferentially around the third

region 120 about a middle portion of the taper. It is contemplated that characteristics

(e.g., shape and thickness) of the third covering 130 may be selected such that the



diameter of the guidewire 106 may be substantially constant along each portion of

the distal portion 112.

[0046] The third covering 130 may extend distally beyond the core 113 to help

protect tissue from being punctured or otherwise damaged by the fourth region 124,

during insertion of the distal portion 112 into and/or through the patient's body. The

third covering 130 may be formed from one or more of, a polyurethane

likeTECOTHANEI 095 A , PEBAX 2533, PEBAX 2055, PEBAX 3533, an aliphatic

polyether polyurethane like TECOFLEX, joined TECOTHANE/PEBAX, or jointed

TECOTHANE/TECOFLEX. The material of the third covering 130 may also include

a Tungsten filler to increase the radiopacity of the third covering 130, making the

distal tip of the guidewire 106 visible via fluoroscopy. Exemplary amounts of filler are

shown in TABLE 2 (FIG. 3B). The radiopacity of the visual indicator 138 may be

different from the radiopacity of the third covering 130, so they can be distinguished

from each other under fluoroscopy.

[0047] It is contemplated that in one embodiment, the third covering 130 may

include a plurality of layers (not shown). Each of the layers may extend

circumferentially around the core 113 in the third region 120 and/or the fourth region

124. The layers may have substantially equal thicknesses. However, it is also

contemplated that one or more of the layers may have a thickness different than a

thickness of another of the one or more layers. It is also contemplated that one or

more of the layers may extend continuously across two or more of the first region

114, second region 118, third region 120, and fourth region 124. In one

contemplated embodiment, the third covering 130 may including a radially inner layer

of BYNEL; an intermediate layer of TECOTHANE, TECOFLEX, and/or PEBAX

loaded with Tungsten filler; and a radially outer layer of PEBAX, without Tungsten



filler, for its dielectric properties. The BYNEL layer may be between approximately

0.001 to 0.002 inches thick. The outer layer of PEBAX may be approximately 0.001

inches thick.

[0048] When the second covering 32 is made of one type of material and the

third covering 130 is made of another type of material, a ring or sleeve 13 1 (FIG. 2B)

may be provided at the joint 133. The ring 131 may help bond the second covering

32 and the third covering 130. For example, the ring 131 may act as a reflow

binder to bond with the second covering 132 and the third covering 130 during a

reflowing step. Without the ring 131 , the second covering 132 may not reflow and

bond properly to the third covering 130.

[0049] In one embodiment, the ring 131 may be made of a polyether block

amide material like VESTAMID Care PEBA ME-B. The ring 131 may be between

approximately 0.1 cm and 1.0 cm wide. The second covering 132 may be made of

EFEP, and the third covering 130 may be made of PEBAX. In the absence of the

ring 131 , the EFEP forming the second covering 132 may flow under the PEBAX

forming the third covering 30, lifting the third covering 130 off of the core 3 and

creating an undesirable lip or other discontinuity at or near the joint 133. With the

ring 3 1 at the joint 33 during the reflowing step, the EFEP forming the second

covering 132 may bond with the PEBA forming the ring 131 , and the PEBAX forming

the third covering 130 may bond with the PEBA forming the ring 131 , thus bonding

the second covering 132 with the third covering 130. It is contemplated that the ring

131 may be omitted when the second covering 132 is formed of PTFE or FEP, since

PTFE and FEP may create a better bond with PEBAX than EFEP when reflowed.

[0050] A visual indicator 139 may be applied to the guidewire 106 to provide

an indication of the location of the area 127. The visual indicator 139 may be similar



to the visual indicator 138. The visual indicator 139 may differ in that the radiopacity

of the visual indicator 139 may be different from that of the third covering 130 and/or

the visual indicator 138, so that the visual indicator 139 may be distinguishable from

the third covering 130 and/or the visual indicator 138. The visual indicator 139 may

be positioned around the third covering 130, embedded within the third covering 130,

or positioned around the area 127 underneath the third covering 130. The visual

indicator 139 may be centered over the area 127. Alternatively, an edge of the

visual indicator 139 may be positioned at the area 127.

[0051 ] Aspects of the guidewire 106 may enhance the performance of

guidewire 106 when used in a procedure. The length of guidewire 106 may allow a

proximal portion of the guidewire 106 to extend through the shaft 102, while also

allowing a distal portion of the guidewire 106 to extend distally out of the shaft 102

and into a target area, even when guidewire 106 travels through a subject's

anatomy. Reducing the diameter of the core 113 in one or more of the regions 118 ,

120, and 124 may create thin bendable regions that have less stress and strain in

their bends than in the region 114, making navigation through tortuous passages

easier. The thick diameter of the region 114 may help improve pushability of the

guidewire 106, enhance the tactile feel of the device in the hand of the user, and/or

help transmit rotational forces from the proximal portion of the guidewire 106 to the

distal portion of the guide wire 106.

[0052] Covering the core 113 with one or more of the coverings 122, 130, and

132 may help with insertion of the guidewire 106 due to their lubricity. Their lubricity

may also help a user rotate the distal portion of the guidewire 106 in a controllable

way. To rotate the distal portion of the guidewire 106, the user may rotate a proximal

portion of the guidewire 106. If the distal portion of the guidewire 106 sticks to one



or more surfaces in a subject's body, it may not rotate as the proximal portion of the

guidewire 06 is rotated. When a sufficient twisting force has been imparted to the

proximal portion of the guidewire 106, and/or an intermediate portion of the

guidewire 106, the twisting force may overcome the sticking force (e.g., friction)

between the distal portion of the guidewire 106 and the body surface, causing the

distal portion of the guidewire 106 to rotate abruptly or whip. Because of the

whipping, the user may not be able to position the distal portion of the guidewire 106

with enough accuracy to perform certain procedures.

[0053] From the user's perspective, it may be more desirable for there to be a

one-to-one relationship between rotation of the proximal portion of the guidewire 106

and rotation of the distal portion of the guidewire 106. The lubricity of coverings 122,

130, and 132 may enhance the user's control by reducing sticking/friction between

the guidewire 106 and body surfaces, leading to less whipping and a closer

relationship between proximal portion rotation and distal portion rotation for the

guidewire 106. The reduced diameter portions of core 113 may also reduce

whipping by ensuring that there is less stress and strain built up in bent portions of

the guidewire 106 when in use, since stress and strain can hinder rotation.

[0054] Coverings 122, 130, and/or 132 may also provide dielectric resistance

for accessory products, like the sphincterotome 05, reducing the likelihood of

capacitive coupling developing between the sphincterotome 105 and the core 113,

and of a direct short developing between the sphincterotome 105 and the core 113.

Materials for the coverings 122, 130, and 132 may also enhance guidewire

performance in other ways. For example, an EFEP covering may be highly

lubricious, while being thinner than other coverings. When the EFEP covering is on

a bent region of the guidewire 106, the thinness of the covering may reduce stress



and strain at the bend, and the lubricity of the covering may reduce sticking, leading

to enhanced rotational control for the user. An FEP covering may bond well with

core 1 3 . A 72D PEBAX covering may be hard, receptive to co-extrusion with

BYNEL for bonding to core 113, and receptive to receiving a hydrophilic coating for

added lubricity. A Grilamid TR55 coating may have higher impact strength and/or

durability than the other coatings, and may extrude well with BYNEL for bonding to

core 113, making the coating desirable when the guidewire 106 is aggressively bent

by, for example, the elevator 109.

[0055] A method of accessing a body opening, such as a patient's papilla 103,

and treating a target area, such as the patient's bile duct 106, may include inserting

the shaft 102 into a passageway in a patient's body, such as the patient's duodenum

101 . The distal end 104 of the shaft 102 may be positioned near the papilla 103,

with the opening 108 and elevator 109 turned towards the papilla 103.

[0056] The guidewire 106 may be inserted through the central lumen of the

shaft 102 before the shaft 102 is inserted into the patient, during insertion of the shaft

102. or after insertion of the shaft 102. The guidewire 106 may be pushed out of the

opening 108, and the elevator 109 may be actuated to guide the guidewire 106

toward the papilla 103.

[0057] The distal portion 112 of the guidewire 106 may approach the papilla

103. The guidewire distal tip 142, which may include a rounded distal end of the

third covering 130, may reach the papilla 103, and its relatively low compliance

(compared to other portions of the guidewire 106) may help facilitate its entry into the

papilla 103. The distal portion 112 may be pushed through the papilla 103 until the

visual indicator 138 reaches the papilla 103, indicating that the area 129 has reached

the papilla 103. The user may be able to view the visual indicator 138 reaching the



papilla 03 via fluoroscopy. Once this happens, the user may be assured that the

length of the distal portion 12 inserted through the papilla 103 has a sufficient

strength and/or stiffness, such that medical devices may travel over the guidewire

106, using the guidewire 106 as a rail, without causing the inserted length to be bent

severely enough to be pulled out of the papilla 103.

[0058] The guidewire 106 may be inserted even further through the papilla

103, into, for example, the bile duct 107. Using fluoroscopy, the user may track

movement of the guidewire distal tip 142, providing the user with an indication of the

depth to which the guidewire 106 has been inserted. If, in the bile duct 107, the

guidewire distal tip 142 contacts an obstruction or constriction, such as a stone (not

shown) in the bile duct 107, the guidewire distal tip 142 may engage the stone. The

fourth region 124 may, at the area 127, begin bending to form a loop. Using

fluoroscopy, the user may identify that bending has occurred, and based thereon,

may identify an approximate location of the stone in the bile duct 107. If no bending

occurs, it may indicate that the bile duct 107 is clear of obstructions or constrictions.

[0059] If an obstruction, such as a stone, is found, a medical device, such as a

retrieval basket, may be inserted over and along the guidewire 106, using the

guidewire 106 as a rail, to deliver the retrieval basket to the stone. The retrieval

basket may be actuated to capture the stone, after which the retrieval basket may be

withdrawn from the guidewire 106.

[0060] Embodiments of the present disclosure may be applicable to various

and different medical or non-medical procedures. In addition, certain aspects of the

aforementioned embodiments may be selectively used in collaboration, or removed,

during practice, without departing from the scope of the disclosure.



[0061 ] Other embodiments of the present disclosure will be apparent to those

skilled in the art from consideration of the specification and practice of the

embodiments disclosed herein. It is intended that the specification and examples be

considered as exemplary only, with a true scope and spirit of the disclosure being

indicated by the following claims.



CLAIMS

What is claimed is:

1. A guidewire for performing medical procedures, the guidewire comprising:

a central core, including:

a first region having a first width and a distal surface, and

a second region distal to the first region, the second region having a

second width different than the first width, and the second region having a proximal

surface, wherein at least a portion of the distal surface of the first region is angled

relative to a portion of the proximal surface of the second region;

a first covering surrounding the first region, the first covering and the first

region forming a first covered region, and the first covered region having a third

width; and

a second covering surrounding the second region, the second covering and

the second region forming a second covered region, and the second covered region

having a fourth width, wherein the third width and the fourth width are substantially

equal.

2 . The guidewire of claim 1, wherein the distal surface of the first region is a

distal end face of the first region.

3 . The guidewire of claim 2 , wherein the proximal surface of the second

region is a radially outer surface of the second region.

4 . The guidewire of claim 3 , wherein the distal end face is substantially

perpendicular to the radially outer surface.



5 . The guidewire of claim 3 , wherein the distal end face and the radially outer

surface meet at a curved surface.

6 . The guidewire of claim 2 , wherein the central core further includes a third

region distal to the second region, the third region having a fifth width different than

the second width.

7 . The guidewire of claim 6 , wherein the central core further includes a fourth

region distal to the third region, the fourth region having a sixth width different than

the fifth width, and the fourth region including a distal tip of the central core.

8 . A guidewire for performing medical procedures, the guidewire comprising:

a central core, including:

a first region having a first width and a distal surface,

a second region distal to the first region, the second region having a

second width different than the first width, and the second region having a proximal

surface, wherein at least a portion of the distal surface of the first region is angled

relative to a portion of the proximal surface of the second region,

a third region distal to the second region, the third region having a third

width different than the second width, and

a fourth region distal to the third region, the fourth region having a

fourth width different than the third width;

a first covering surrounding the first region, the first covering and the first

region forming a first covered region, and the first covered region having a fifth width;



a second covering surrounding the second region and at least a portion of the

third region, the second covering and the second region forming a second covered

region having a sixth width, wherein the fifth width and the sixth width are

substantially equal; and

a third covering surrounding the fourth region and at least a portion of the third

region.

9 . The guidewire of claim 8 , wherein the second covering is a sheath.

10. The guidewire of claim 8 , wherein the second covering is made of a first

material, the third covering is made of a second material different from the first

material, and the guidewire includes a ring at a junction between the second

covering and the third covering, the ring being made of a third material different from

the first material and second material.

1 . The guidewire of claim 8 , wherein a wall thickness of a portion of the

second covering surrounding the third portion decreases in a distal direction.

12. The guidewire of claim 8 , wherein the first region, the second region, and

the fourth region are each substantially cylindrical.

13. The guidewire of claim 12, wherein the third region is tapered.



14. The guidewire of claim 8 , further including a radiopaque visual indicator

applied to the second covering where a distal end of the second region meets a

proximal end of the third region.

15. The guidewire of claim 8 , further including a radiopaque visual indicator

applied to the third covering.

16. The guide wire of claim 15, wherein the radiopaque visual indicator is

applied to the third covering where a distal end of the third region meets a proximal

end of the fourth region.

17. A method of using a guidewire to introduce a medical device to a target

area in a patient's body, the method including:

inserting the guidewire to the target area through the patient's body;

inserting a distal tip of the guidewire into an opening at the target area of the

patient's body;

inserting a tapered region of the guidewire, proximal to the distal tip, into the

opening;

identifying when a proximal end of the tapered region has reached the

opening; and

advancing a medical device over the guidewire to the target area while the

distal tip and the tapered region remain in the opening, once the proximal end of the

tapered region has reached the opening.



18. The method of claim 7, wherein identifying when the tapered region has

reached the opening includes identifying when a visual indicator at the proximal end

of the tapered region has reached the opening.

9 . The method of claim 18, wherein identifying when the visual indicator has

reached the opening includes viewing the radiopaque material forming the visual

indicator from outside the patient's body using an imaging device.

20. The method of claim 17, wherein advancing the medical device over the

guidewire includes sliding the medical device over a first region of a core of the

guidewire, the first region having a first width, and sliding the medical device over a

second region of the core, the second region having a second width different than

the first width.
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